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1. Introduction

This report is the divided into two volumes presenting the results of the impact, process,
and cost effectiveness evaluations of the BizSavers Custom, Standard, Energy
Management System (EMS) Pilot, New Construction, Retro-Commissioning, and Small
Business Direct Install (SBDI) programs. Volume |l contains appendices presenting
detailed information regarding evaluation methodologies, data collection instruments, and
evaluation results. Volume Il is organized as follows:

Appendix 2 presents site-level gross impact evaluation reports for each site in
which measurement and verification of energy savings was performed.

Appendix 3 presents detailed information regarding the sampling plans that
facilitated estimation of energy savings.

Appendix 4 presents detailed information regarding the results of the gross
impact evaluation, including a discussion of high impact measures (HIM).

Appendix 0 contains the staff and implementer interview guide.
Appendix 6 contains the online participant survey instrument.
Appendix 7 presents the non-participant survey instrument.
Appendix 8 presents the lighting trade ally interview guide.
Appendix 9 presents non-participant spillover methodology.

Appendix 10 presents the heating and cooling interaction factors used in
assessment of ex post energy savings of lighting measures in conditioned
spaces.

Appendix 11 presents detailed information pertaining to the cost effectiveness
evaluation.

Appendix 12 contains a glossary of terms used in the evaluation report.

See report Volume | for narrative and summary information pertaining to the evaluation
methods and results.
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2. Site-Level Estimation of Ex Post Gross Savings

This appendix presents site-level gross impact evaluation reports for each site in which measurement
and verification of energy savings was performed. A table of contents is shown below listing the site
reports presented in this appendix. In this table, site-level reports are listed in order of site ID.
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B256 ... et oot e e e e — e e et e oo e e e e aan e n ettt e e e e e e r e e e e eeeaeaaa 401
G4 Y AP PP PP P PPPPPPPPPPPPP 403
G2 < PP PPPPTTT 405
G2 1 PP PPPPTT 407
B260 ... e e e e e e e e e e e e e e e e e e e e e e nn— e e e e e e e e e e e e nneeeaeeeeaaan 411
G4 ST PPPPPPURRRRTP 416
B202 ...t e e et e e e e et e e e et e e e e n ettt e e e e e e e e eeaeeeaeaaa 418
G4 1 SO PPPEEPPP T PPPPPPPPRPPPPP 422
B204 ... .. e e e e e e e e e e n e e e e e e e e 424
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B208 ... e e e e e e e e e e e e e e eee e e e e e e neeeeee e e e e e nnneeaeaeaaaaaaa 428
B27 0 .o e et oot e e e e et e e e e e e e e e a e n e et e e e e e e e nreeeeeeeaeaan 430
G PP PP PP TP PPPPPPPRPPPPP 210
B272 ... e e e e e e e e e e e e e e e e e 432
B274 ... e e e e e e a e e e e 212
G TSP PPPPPPURRRTTP 213
B270 ... e e e e e e e e e e e e e e e e e e e e e e n e n e e e e e e e e e e e nneeaeaeeaeaan 215
B27T ... e e e e oo e e e e et et e e e e e e —rn et e e e e e e e e rereaee e e e e 433
B2 78 ... e e e e oo e e e e et e e e e e e e e e —rn et e e e e e e e e reeeaeeaeaaaa 434
G £ PP PP PPPPPPPPPPPPPP 436
B280 ..ot e oo oo e e e e e et e e oo e e e e n e et et e et e e e n e e e e e e e e e aaa 437
G2 PP PPPPPPITTT 438
B8 2 ... e e e e e e e e e e e e e e e s e e e e e e e e e 440
B8 ... e e e e e e e e e e e e e e e e e e e e e e e neeaaeeeaaaaa 442
G2 1S ST PUPPPPURRRTTP 445
B280 ... e e e e e e e e e e e e e e e e e e e e e e — e n et e e e e e e e e reeeaeeeeaaaa 446
G2 SRR P TP PPPPPPUPRRPPP 447
G2 1 PSP PP P PPPPPPPPPPPPPP 217
G2 1 P PP PP PRSP PPPPPPPPPPPPP 449
8290 ... e r e e e e e e e e e e e e e e e e s e e e e e e e e e 451
G PP PP 455
B2 ... e e e e e e e e e e e e e e e e e e e e e e e e neeeaeeeaaaaa 458
G 1 SR PPPRPPURERTTP 218
B2 ... e e e e e e e e e e e e e e e e e e e e e e e e reeeaeeeaaaaa 219
G 1 PR PP TP PPPPPPRRRPPP 220
B296 ... oo — e e e e e e e e e e e et e e e e e e e n e n e et e e et e e e reeeaeeean e 221
G PSP PP PRSP PPPPPPPPPPPPP 222
G < PSP PP PP PPPPPPPPRPPPPP 223
G 1 PP PPPPP TR 224
53 1 PP PPPPTTT 226
G2 1 SRR UPPPPURETRPP 228
G2 1SR T TP PPPPPPURRRTTP 461
G2 1 PP EE TP PP PPPPPPRRPPPP 463
G2 101 PSP EEPTP TP PP PP PRRPPP 464
G2 101 PP PP PPPPPPPPPPPPPP 467
G2 1 PP PP PP PPPPPPPPPPPPPP 470
53 101 PP PPPPTTT 473
G2 B PP PPPPT 475
G2 SRR UPPPPURRRTTPR 479
G2 B SRR PPPRPPURRRTTP 480
G2 1 TSP P PP PPPPPPPPRPPPP 482
G PP P PP PPPPPPPPRPPPP 230
GG N e OO PP PU PR PPPI 486
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B3 2 ... e e e e e e e ee e e e e e e —— e eeeee e e e e e e nn— e e e eeee e e e e e nneeaaaeaaaaaaa 490
G ¥ PSSP P PP PPPPPPPPRPPPP 491
B3 24 ... oo et e e e e ettt e e e e e e e n e et e e e e e e e reeeaeeea e e 492
G372 PP PPPP 493
S 3G 7 PP 494
G172 SRR SPPPPPPPURERTTP 495
G172 SRR P PP PPPURRTRTP 232
G2 1 PP TP TP PPPPPPURRRPPP 234
G2 2GS E PP TP PPPPPPUPRRPPP 497
G 1 ST P PP PPPPPPPPPPPPPP 499
G 1 1 ST P PP PPPPPPPPPPPPPP 236
G2 3G L PP PPPPTITTT 238
G2 3G 1 PP PPPPPITTT 240
G2 2GS EEEUTPPPPPPPURERTTP 502
GG 3G ST PPPPPPURERTTP 504
G 2GS SS P EEEPP T PPPPPPURRRPPP 506
GG 1C 1 SRR P TP PPPPPUPRTPPP 508
O3 7 O PP PR PPPPPPPPPPPPPP 510
O3 7 PP PP PPPPPPPPPPPPPP 512
GG TP PPPPPTITTT 515
G2 T OO PPPPTTT 520
O3 L SRR PPPPPURERRTP 526
O3 7 PSR PPPRPPURRRTPP 530
GG 7 SR P U PRSP 534
O3 L SRR PP PPPPPPURRRPPP 539
O3 73 SRR P PP P PPPPPURRTPPP 543
G 7 TSP PP PPPPPPPPPPPPPP 547
G2 1 ST PP PR PPPPPPPPPPPPPP 550
G2 1 PP PPPPTTT 553
S 3G 1S PP PPPPPPITTT 557
G2 131G SR PPPPPPURRRRTP 562
G315 SR U TP PP P PPPURRRRTP 565
G311 SRR P TP PPPPPUPRPPPP 569
O3 1T PR TP TP PPPPPPURRRPPP 572
G311 PP PP PPPPPPPPPPPPPP 575
G2 1 PSP PP PP PPPPPPPPPPPPPP 578
G2 1 OO PP 581
G317 PPPPPTTT 588
G2 1 1 SRS PPPPPPURETRTP 591
G2 1 O PPPPPPURRRTTPR 593
G2 1 1 OO PP PP PPPPPPPPRPPPPP 600
G 1 PO P PP PPPPPPPPRPPPP 602
G2 1 < PP 604
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B3 70 e e e oo e e e e e e e e e e e —— e e eeee e e e e e e nnn e et eeeeee e e e nnneeaeaeaeaaaaa 611
G ISP PP PP PPPPPPPPEPPPPP 616
G PP PP PP PPPPPPPPEPPPPP 619
G2 5 PP 622
G2 PP 625
G 4 < ST PPPRPPURRRTTP 627
LS 3 1< OEEETTPPPPRPPURRRTTP 629
G2 < O PEE TP TP PPPPPUPRRPPP 632
G I < 7SR P PP P PP PPPUPRRPPP 636
G 1< 1C PP PP PP PP PPPPPPPPPPPPPP 638
G 1 7 PSSP PP PP PPPPPPPPPPPPPR 640
G2 1< 15 PP PPPPPUTTT 643
G2 1< PP PPPPITTT 646
S 3G 1<  POEEEUTPPPPPPPURRRRTP 648
G111 ST T TP PPPPPURRRTTP 650
G311 PR PP TP PP PPPUPRRTPP 652
G2 1 L PSP PP PPPPPPURRPPPP 654
G2 1 PP PP PPPPPPPPEPPPPP 656
G 1S PP PP PPPPPPPPPPPPPP 658
G2 1 1 PP PPPPPTTT 660
G2 1 L PP PPPPPITTT 662
G311 ST PUPPPPURRRRTP 664
B30 ... e e oo e e e e e e e e e e e e e e e e e e e e e e e e annn e e e e e e e e e e e e nneeaaeeeaeaan 668
G211 SRRSO UPPPPURRRRTP 670
G2 1 1 PSP P TP PPPPPUPRRPPP 671
B00 ... e — e e e e e e e e e e et e e e e e e e e r e n e e e e e e e e e e rreeaeeeaeaan 674
B0 ..o oo oo e e e ettt e e e e e e e e e et et e e e e e e r e e e e eeeaeaaa 676
G 01 PO PP PP PP PPPPPPPPPPPPPP 678
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Site ID 6001

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed twelve photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/12/18 and
6/06/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Post
Measure Measure End Use Program Baseline Efficient Baseline Efficient Honunrg%f Cooling Ex Ante Gro);s E\?Vh Gross
Name/ID RﬁL&;r]ir;cre Category Quantity Quantity Wattage Wattage Operation Ingggl:)n kWh Savings Savings kWh RR

100107-
Lighting-Linear
Tube LED 111 111 360 168 5,686 1.07 | 216,876 | 129,618 60%
Fixture Replac
T5 HO Fixture
100213- 36 36 46 14| 2716 1.11 4,499 | 3,460 | 77%
Lighting-Non
Linear LED Fixt | 1169 Custom 36 36 46 14 5,106 1.1 4,499 6,505 | 145%
Replac CFL 20 20 44 22| 248 | 1.1 1,789 | 1,207 | 67%
Fixture Liahtin
100107- ghting
Lighting-Linear
Tube LED 1 1 240 112 5,235 1.1 970 741 76%
Fixture Replac
T5 HO Fixture
39?1492- L 50 50 32 14 | 4,298 1.11 3,082 4,279 | 139%

ighting-Linear
ft LED (<=5.5 3025 Standard 30 30 32 14 2,152 1.07 2,311 1,244 54%
Wift) Replac T8 0
32W Linear f 10 10 25 9 2,716 1.1 548 481 88%
100107- E.Xtﬁtr.'m 10 10| 360| 168 | 4247 | 1.00 -| 8155
Lighting-Linear Ighting
Tube LED 1169 o Custom 16 16 | 120 56 | 5,235 1.11 - 5,929
Fixture Replac Lighting
T5 HO Fixture 34 34 240 112 5,235 1.1 - 25,199
Total 234,574 | 186,817 80%

The annual lighting hours of operation verified during the M&V site visit (ranging from 2,152 — 5,686)
are fewer than the annual hours of operation used to calculate ex ante savings (ranging from 3,200 —
7,085).

The quantity of the first line item in the table above (111) verified during the M&V site visit is less than
the ex ante savings quantity (149). The following paragraph provides details on the discrepancy.

The ex post savings analysis added the ninth, tenth, and eleventh line items in the table above. The
ninth line item was added due to the end use being exterior instead of interior. The tenth and eleventh
line items were found to be two-lamp and four-lamp fixtures instead of six-lamp fixtures.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office in St.

Louis, was applied to the ex post lighting energy savings. In addition, a factor of 1.00 was applied to
Site-Level Estimation of Ex Post Gross Savings 10




the exterior installations as well as the shipping warehouse and mezzanine. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 80%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated installed quantity of the first measure.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 5,941 6,003 101% 1.14
Custom Lighting 228,633 172,659 76% 32.80
Custom Exterior Lighting 8,155 0.05
Total 234,574 186,817 80% 33.99

! Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

6003

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules which use photo cells.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ant ExPost | Gross kWh
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hourlsji)f Cooling KWh € Gross E\?Vh Re(;sliiation
Name/ID RﬁLenr]%r;cre Category 9 Quantity Quantity Wattage Wattage Operation IntE;itcéiron Savings Savings Rate
16 8 455 137 4,308 1.00 | 27,086 26,641 98%
100208-
Lighting-Non 8 4| 455| 71| 4,308 | 1.00 | 12,947 | 12735 | 98%
Linear LED Exteri
Fixture 1169 XIMor |~ \stom 4 4 455 41| 4,308 1.00 | 7,253 7,134 98%
. Lighting
Replacing
Metal Halide 4 2 455 137 4,308 1.00 6,771 6,660 98%
Fixture
3 3 455 41 4,308 1.00 5,440 5,351 98%
Total 59,497 58,521 98%

The annual lighting hours of operation for the line items in the above table using photo cells (4,3082)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings which corresponds with the ex ante estimate for interactive effects

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 59,497 58,521 98% 0.33
Total 59,497 58,521 98% 0.33

2 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>

3 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings
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Site ID 6004

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules with the use of photo cells.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross kWh
Measure Measure End Use Baseline Efficient Baseline Efficient Cooling A
Ref Cat Program f f Watt Watt Hours of Interacti kWh Gross kWh | Realization
Name/ID ﬁjﬁge ategory Quantity Quantity attage atiage Operation 22;‘;? Savings Savings Rate
100208-Lighting-
Non Linear LED Exterior
Fixture Replacing 1169 L Custom 20 6 455 171 4,308 1.00 | 35,364 | 34,783 98%
Metal Halide Lighting
Fixture
Total 35,364 | 34,783 98%

The annual lighting hours of operation for the line item in the above table using photo cells (4,308%) are
less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings which corresponds with the ex ante savings estimate for interactive
effects.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 35,364 34,783 98% 0.20
Total 35,364 34,783 98% 0.20

4 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
5 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6005

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules and use of photo cells.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measure Measure End Use P Baseline Efficient Baseline Efficient '_f nnual f Cooling Elfvoﬁte GEX PIS\?\t/h Srosl_s kwh
Reference Category rogram Quantity Quantity Wattage Wattage ours 0 Interaction . 0ss ealization

Name/ID Number Operation Factor Savings Savings Rate
100208 16 16 215 29 4,308 1.00 | 13,035 12,821 98%
Lighting-Non 4 2 455 281 4,308 1.00 5,510 5,420 98%
Linear LED Exterior 4 2| 455 281 | 4,308 1.00 | 5,510 5,420 98%

Fixture 1169 Lighti Custom
Replacing ighting 2 1 455 281 4,308 1.00 2,755 2,710 98%
';/!e:al Halide 2 1| 455 281 | 4,308 1.00 | 2755 2,710 98%
IXture

3 3 215 29 4,308 1.00 2,444 2,404 98%
Total 32,009 31,483 98%

The annual lighting hours of operation for the line items in the above table using photo cells (4,308°)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings and corresponds with the ex ante savings estimate for interactive
factors.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

¢ Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
7 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 32,009 31,483 98% 0.18
Total 32,009 31,483 98% 0.18
Site-Level Estimation of Ex Post Gross Savings 15




Site ID 6006

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules with photo cell usage.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating ExPost | Grosskwh
Measure Measure End Use Program Baseline Etficient Baseline Efficient Hourlsji)f Cooling Ex Ante Gross l?\ilh Re(;sliiation
Name/ID Rﬁ{ﬁrrg;cre Category Quantity Quantity Wattage Wattage Operation Intls;tcgron kWh Savings Savings Rate
100208-
Lighting-Non 16 7 455 171 4,308 1.00 26,644 | 26,206 98%
Linear LED Exterior
Fixture 1169 Lightin Custom o
Replacing ghting 2 2 455 87 | 4308 | 1.00| 3224| 3171 | 98%
Metal Halide
Fixture 1 1 455 87 | 4,308 1.00 1,612 | 1,585 | 98%
Total 31,480 | 30,962 98%

The annual lighting hours of operation for the line items in the above table using photo cells (4,308%)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings and corresponds with the ex ante energy savings estimate interactive
factors.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 31,480 30,962 98% 0.17
Total 31,480 30,962 98% 0.17

8 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>
 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6007

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules with photo cell usage.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross kWh
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kWh Realization
Name/ID Rﬁzer;ir;cre Category 9 Quantity Quantity Wattage Wattage Operation Intls;tcéiron Savings Savings Rate
100208-
Lighting-Non
Linear LED Exterior
Fixture 1169 Lighti Custom 17 9 455 230 4,308 1.00 | 24,813 24,405 98%
Replacing ighting
Metal Halide
Fixture
Total 24,813 24,405 98%

The annual lighting hours of operation for the line item in the above table using photo cells (4,3081°)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, was applied to the ex post lighting energy savings and
corresponds with the ex ante savings estimate interactive factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW

factor to the kWh savings.""

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 24,813 24,405 98% 0.14
Total 24,813 24,405 98% 0.14

19°'Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>

' Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings

17




Site ID 6008

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules with photo cell usage.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Post Gross kWh
Measure Measure End Use P Baseline Efficient Baseline Efficient H i Cooling Ex Ante KWh Gross Realizati
Name/ID Reference Category rogram Quantity Quantity Wattage Wattage 0 O:rrast'gn Interaction Savings kWh E%Z:elon
Number peral Factor Savings
100208-
Lighting-Non 3 3 295 87 | 4308 | 1.00 2733 | 2,688 | 98%
Linear LED Exterior
Fixture 1169 e Custom
. Lighting
Replacing
Metal Halide 5 5 128 37 4,308 1.00 1,993 | 1,960 98%
Fixture
Total 4,726 | 4,648 98%

The annual lighting hours of operation for the line items in the above table using photo cells (4,308'?)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings and corresponds to the ex ante savings estimate interactive factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.’3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 4,726 4,648 98% 0.03
Total 4,726 4,648 98% 0.03

12'Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
13 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6011

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/02/18 and
5/21/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross kWh
Measure Measure End Use P Baseline Efficient Baseline Efficient H f Cooling KWh Grosskwh | Realizati
Name/ID Reference Category rogram Quantity Quantity Wattage Wattage 0 oursfo Interaction Savi ;055. eilzta ion
Number peration Factor avings avings ate
Eiogili‘r‘fé'_LED 13| 113 59| 26| 6197 | 141 17,476 | 25596 | 146%
Lamp or
Fixture 3025 Lighting | Standard 36 36 112 52 6,151 1.11 | 10,123 | 14,716 145%
Replacing
;,8 t'-amp or 17 17 32 13 | 5,742 111 | 1,514 | 2,054 | 136%
ixture
Total 29,113 | 42,366 146%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (4,380). The ex ante estimated hours did not take into account the actual posted
store hours nor the hours employees are present.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned retail in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.4

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 146%. The ex ante energy savings estimate was premised on

14 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use P—r
Incentive Category Ex Ante kWh | Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard Lighting 17,476 25,596 146% 4.86
Total 17,476 25,596 146% 4.86
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Site ID 6012

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/02/18 and
5/21/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating ExPost | GrosskWh
Measure Measure End Use Program Baseline Etficient Baseline Efficient Hourzif Cooling Ex Ante Gross l?\?\lh Re(;sliiation
Name/ID RﬁLenr]ebr;cre Category Quantity Quantity Wattage Wattage Operation Int;arlzztcélron kWh Savings Savings Rate
306143-
Lighting-LED 103 | 103 59 25| 6,620 1.11| 17,780 | 25677 | 144%
Lamp N
FixtReplac | S02° | Lighting | Standard 28| 28| 114| 50| 6087| 111| 9,008 | 12,081 | 133%
T8 Lamp or
Fixture 8 8 32 13 2,276 1.11 773 384 50%
Total 27,651 | 38,141 138%

The annual lighting hours of operation verified during the M&V site visit for the third line item in the table
above (2,276) are fewer than the annual hours of operation used to calculate ex ante savings (4,745).
These lamps were placed within the restrooms and breakroom where the lighting was turned off when
the area not in use. For the first and second line items above the annual operating hours (6,620 and
6,087, respectively) are greater than the ex ante saving hours (4,745). The ex ante hours did not
represent the posted hours and did not include employee stocking hours.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned retail in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 138%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for the majority of the project and underestimated
heating and cooling interactive effects.

15 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard Lighting 27,651 38,141 138% 7.25
Total 27,651 38,141 138% 7.25
Site-Level Estimation of Ex Post Gross Savings 22




Site ID 6013

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/03/18 and
5/23/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category J Quantity Quantity Wattage Wattage

Heating
Cooling
Interaction
Factor

Ex Ante Ex Post Gross kWh
kWh Gross kWh Realization
Savings Savings Rate

Annual
Hours of
Operation

Number
305402-
Lighting-Linear
ft LED (<=5.5
Watts/ft) 3025 Lighting | Standard 258 258 32 17 3,332 1.09 | 13,574 | 14,103 104%
Replacing T8
32 Watt Linear
ft

Total 13,574 | 14,103 104%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (3,278).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned light
industrial in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 104%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh | Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 13,574 14,103 104% 2.68
Total 13,574 14,103 104% 2.68

16 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6014

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/03/18 and
5/23/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category d Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
305402-
Lighting-
Linear ft LED
(<=5.5
Watts/ft)
Replacing T8
32 Watt
Linear ft

3025 Lighting | Standard 155 155 32 14 2,845 1.09 8,155 8,682 | 106%

Total 8,155 8,682 | 106%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (3,278).

The efficient wattage above (14W) verified during the M&V site visit is less than the ex ante savings
wattage (17W). The vendor only delivered the lower wattage to the facility.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned light
manufacturing in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings."’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 106%. The ex ante energy savings estimate was premised on
usage of a higher wattage lamp and underestimated heating and cooling interactive effects.

17 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard Lighting 8,155 8,682 106% 1.65
Total 8,155 8,682 106% 1.65
Site-Level Estimation of Ex Post Gross Savings 25




Site ID 6016

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/02/18 and
5/23/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category J Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
306143-
Lighting-LED
Lamp or
Fixture 3025 Lighting | Standard 19 19 114 68 3,078 1.1 2,918 2,975 | 102%
Replacing T8
Lamp or
Fixture

Total 2,918 2,975 | 102%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (3,120).

A heating and cooling interactive factor of 1.12, applicable to a gas heated, air conditioned office in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 102%. The ex ante energy savings estimate was premised on
underestimated heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh | Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard Lighting 2,918 2,975 102% 0.57
Total 2,918 2,975 102% 0.57

18 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings 26



Site ID 6017

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/01/18 and
5/21/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling
Name/ID Reference Category J Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Number Operation Factor
306142-

Lighting-LED 45 45 210 43 4,582 0.90 | 29,270 | 30,883 | 106%
Lamp or

Fixture 3026 Lighting | Standard

Replacing
T12 Lamp or 30 30 164 68 5,888 0.96 | 11,217 | 16,320 | 145%

Fixture

Total 40,487 | 47,202 | 117%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (3,640).

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned retail
in St. Louis, was applied to the ex post lighting energy savings for the sales floor. In addition, a factor
of 0.90, applicable to an electric heated only retail facility was applied to the shop and storage areas.
The ex ante savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 117%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 40,487 47,202 117% 8.97
Total 40,487 47,202 117% 8.97

19 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6018

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/01/18 and
5/21/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating

Measure Measure End Use Baseline Efficient Baseline Efficient Cooling
Program : : Hours of ;

Name/ID Reference Category Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Number Operation Factor
306142-

Lighting-LED
Lamp or
Fixture 3026 Lighting | Standard 63 63 164 68 5,338 0.94 | 23,555 | 30,242 | 128%
Replacing
T12 Lamp or
Fixture

Total 23,555 | 30,242 | 128%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (3,640). Twenty-seven percent of the lamps were continuously in use (8,760).

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned small
retail in St. Louis, was applied to the ex post lighting energy savings for the sales areas. In addition, a
factor of 0.90 was applied to the shop and parts storage areas where there was no cooling but electric
heating. The ex ante savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 128%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

20 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard Lighting 23,555 30,242 128% 5.74
Total 23,555 30,242 128% 5.74
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Site ID 6019

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/01/18 and
5/21/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category J Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
305402-
Lighting-
Linear ft LED
(<=5.5
Watts/ft)
Replacing T8
32 Watt
Linear ft

3025 Lighting | Standard 400 400 32 17 4,498 1.02 | 23,369 | 27,654 | 118%

Total 23,369 | 27,654 | 118%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (3,640).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings for the sales floor. In addition, a factor
of 1.00 was applied to the shop and parts storage areas due to no cooling. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 118%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 23,369 27,654 118% 5.25
Total 23,369 27,654 118% 5.25

2l Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6020

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/01/18 and
5/21/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Ex Ante Ex Post kWh
P . . H f ; kWh G kWh -
Name/ID RﬁL&;r]ir;cre Category rogram Quantity Quantity Wattage Wattage O;?eurtastign Intserlitc(t)lron Savings g;svsings Eﬁa}g;?:
306143-
Lighting-LED
Lamp Fixtu 3025 70 70 114 80 4,663 1.03 | 10,859 | 11,440 | 105%
Replac T8
Lamp Fixt "
306142- Lighting | Standard
Lighting-LED
Lamp Fixt 3026 7 7 138 86 4,213 1.00 1,661 1,534 92%
Replac T12
Lamp Fixt
Total 12,520 | 12,974 | 104%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (4,663) are greater than the annual hours of operation used to calculate ex ante savings (4,264),
while the hours for the second line item are fewer (4,213).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings for the sales floor. In addition, a factor
of 1.00 was applied to the shop and parts storage areas due to not cooling. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.??

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 104%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 91% of the project.

22 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard Lighting 12,520 12,974 104% 2.46
Total 12,520 12,974 104% 2.46
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Site ID

Data Collection

6021

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by

interviewing facility personnel regarding lighting operating schedules with photo cell usage.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Name/ID

TRM
Measure
Reference
Number

End Use
Category

Baseline Efficient

Program Quantity | Quantity

Baseline
Wattage

Efficient
Wattage

Heating
Cooling
Interaction
Factor

Ex Ante
kWh
Savings

Annual
Hours of
Operation

Ex Post
Gross
kwh

Savings

Gross kWh
Realization
Rate

100208-Lighting-
Non Linear LED
Fixture Replacing
Metal Halide Fixture

1169

Exterior
Lighting

Custom 10 10

215

34

4,308 1.00 | 7,911

7,781 98%

Total

7,91

7,781 98%

The annual lighting hours of operation for the line item in the above table using photo cells (4,3082%)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings and corresponds with the ex ante savings estimate interactive factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?*

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 7,911 7,781 98% 0.04
Total 7,911 7,781 98% 0.04

23 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>

24 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6022

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules with the use of photo cells.

Analysis Results

Lighting Retrofit Savings Calculations

MZaere End Use Baseline Efficient Baseline | Efficient Annual gﬁzﬂgg Ex Ante EGXrgsosSt Gros_s kWh
Measure Name/ID Reference Category Program Quantity | Quantity Wattage | Wattage g o:rr:t_gfn Interaction S:th S kWh Rea;g::mn
Number peral Factor ving Savings
100208-Lighting-
Non Linear LED 1169 | BXeMOr | cistom | 10| 10| 215| 34| 4308| 1.00| 7,911 | 7781 | 98%
Fixture Replacing Lighting
Metal Halide Fixture
Total 7911 | 7,781 98%

The annual lighting hours of operation for the line item in the above table using photo cells (4,3082°)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings and corresponds with the ex ante interactive factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 7,911 7,781 98% 0.04
Total 7,911 7,781 98% 0.04

25 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>
26 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6023

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules with the use of photo cells.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure

End Use

Baseline Efficient

Baseline

Efficient

Heating

Cooling Ex Ante

Annual

Ex Post

Gross Gross kWh

Measure Name/ID Program : ! Hours of ; kwWh Realization
R’\?Ler:]ebr:ie Category Quantity Quantity Wattage | Wattage Operation Int':e;aclfgron Savings S:\\/Iivnhgs Rate

100208-Lighting-

Non Linear LED 1169 | BXEMON | o stom 10| 10| 215| 34| 4308| 1.00| 7911 | 7,781 | 98%

Fixture Replacing Lighting

Metal Halide Fixture

Total 7911 | 7,781 98%

The annual lighting hours of operation for the line item in the above table using photo cells (4,308%7)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings and corresponds with the ex ante savings estimate interactive factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 7,911 7,781 98% 0.04
Total 7,911 7,781 98% 0.04

27 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>

28 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6024

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by

interviewing facility personnel regarding lighting operating schedules with photo cell usage.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Efficient
Quantity

Baseline
Quantity

Efficient
Wattage

Baseline
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh
Savings

Ex Post
Gross
kwh

Savings

Gross kWh
Realization
Rate

100208-Lighting-
Non Linear LED
Fixture Replacing
Metal Halide
Fixture

Exterior

1169 | Lighting

Custom 10 10

215 34

4,308

1.00 | 7,911

7,781 98%

Total

7,91

7,781 98%

The annual lighting hours of operation for the line item in the table above using photo cells (4,3082%°)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings and corresponds with the ex ante savings estimate interactive factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Custom Exterior Lighting 7,91 7,781 98% 0.04
Total 7,911 7,781 98% 0.04

29 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>

30 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6026

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 4/26/18 and
5/21/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross
Measure Measure End Use Baseline Efficient Baseline Efficient Cooling kWh
Reference Category Program Quantity Quantity Wattage Wattage Hours of Interaction kwh Gross kWh Realizati
Name/ID . Operation Factor Savings Savings on Rate
306142-
Lighting-LED 17 17 164 45 4,417 1.10 8,329 9,819 | 118%
Lamp Fixt 3026
Replac T12 10 10| 164 | 45| 4476 | 1.10| 4,900 | 5853 | 119%
Lamp Fixt
306143-
Lighting-LED 5 5| 114 45 | 4,476 110 | 1,420 | 1,697 | 120%
Lamp Fixt 3025 Lighting | SBDI
Replac T8 4 4| 114 30 | 4,476 110 | 1,384 | 1653 | 119%
Lamp Fixt
306142- )
Lighting-LED 2 2 164 30 4,332 1.10 1,103 1,276 | 116%
Lamp Fixt 3026 1 1 164 30 4,332 1.10 552 638 | 116%
Replac T12
Lamp Fixt 1 1 138 30| 4,332 1.10 445 514 | 116%
Total 18,133 | 21,450 | 118%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (3,848).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned restaurant
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 118%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

31 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
SBDI Lighting 18,133 21,450 118% 4.07
Total 18,133 21,450 118% 4.07
Site-Level Estimation of Ex Post Gross Savings 38




Site ID 6029

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 4/26/18 and
5/21/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kwh kwh
Name/ID RﬁL&;r]ir;cre Category Quantity Quantity Wattage Wattage Operation Intserlifg:)n Savings Savings Eﬁa}g;?:
305401-
Lighting-
Linear ft LED
(<=5.5 L o
Watts/ft) 3026 Lighting | Standard 38 76 60 15 3,153 1.1 3,659 3,981 | 109%
Replacing
T12 <=40
Watt Linear ft
Total 3,659 3,981 | 109%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (3,000).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 109%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 3,659 3,981 109% 0.76
Total 3,659 3,981 109% 0.76

32 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6030

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/04/18 and
5/23/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating

Measure Measure End Use Baseline Efficient Baseline Efficient Cooling
Program : : Hours of ;

Name/ID Reference Category Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Number Operation Factor
305402-

Lighting-
Linear ft LED
(<=5.5
Watts/ft)
Replacing T8
32 Watt
Linear ft

3025 83 83 32 18 2,902 1.11 3,233 3,730 | 115%

200909-
Lighting-LED
<=14 Watt
Lamp
Replacing 3007 Lighting | Standard 20 20 50 8 1,719 1.1 2,337 1,597 68%
Halogen
BR/R 45-66
Watt Lamp or
Fixture

305401-
Lighting-
Linear ft LED
(<=5.5
Watts/ft)
Replacing
T12 <=40
Watt Linear ft

3026 2 4 96 15 8,760 1.11 1,469 1,279 87%

Total 7,039 6,606 94%

The annual lighting hours of operation verified during the M&V site visit for the first and third line items
in the table above (2,902 and 8,760, respectively) are greater than the annual hours of operation used
to calculate ex ante savings (2,600), while the second line item above is fewer (1,719).

The base and efficient quantities of the third line item in the table above (2 and 4, respectively) verified
during the M&YV site visit is less than the ex ante savings quantities (8 and 16, respectively). The facility
decided to discontinue the retrofitting and leave the existing installed with the extra lamps as
replacements.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. In addition, for measures installed in
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the warehouse a factor of 1.00 was applied due to no cooling in the area. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.33

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 94%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for two measures and underestimated heating and
cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 7,039 6,606 94% 1.25
Total 7,039 6,606 94% 1.25

33 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6031

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
logger to monitor lighting operation. The photo-sensor logger collected data between 4/26/18 and
5/21/18.

Analysis Results

Lighting Retrofit Savings Calculations

Heating Ex Ante Ex Post Gross
Measure Measure End Use Baseline Efficient Baseline Efficient Cooling kWh

Reference Category Program Quantity Quantity Wattage Wattage Hours of Interaction kwh Gross kWh Realizati
Name/ID Operation

TRM Annual

Number Factor Savings Savings on Rate
305401-

Lighting-
Linear ft LED
\(;/;ﬁ'ss/ﬂ) 3026 Lighting | Standard 52 104 80 15 3,102 1.00 | 12,185 8,066 66%
Replacing
T12 <=40
Watt Linear ft

Total 12,185 8,066 66%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours are fewer than those used to develop the ex ante
energy savings estimates (4,380). The site is operational 8 a.m. to 5 p.m. Monday through Friday.

A heating and cooling interactive factor of 1.00, applicable to a gas heated, uncooled warehouse in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3*

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 66%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 12,185 8,066 66% 1.53
Total 12,185 8,066 66% 1.53

3% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6060

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules with photo cell usage.

Analysis Results

Lighting Retrofit Savings Calculations

M TRM Annual Heating Gross kWh
easure Measure End Use Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante Ex Post Gross Realization

Program ! i ; . °
Name/ID Reference Category Quantity Quantity Wattage Wattage Operation Interaction | kWh Savings kWh Savings Rate

Number Factor
100208-
Lighting-Non
Linear LED Exterior
Fixture 1169 Lighting Custom 117 117 455 200 4,308 1.00 | 130,677 128,532 98%
Replacing
Metal Halide
Fixture

Total 130,677 128,532 98%

The annual lighting hours of operation for the line item in the above table using photo cells (4,308%%)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings and corresponds with the ex ante savings estimate interactive factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.36

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 130,677 128,532 98% 0.72
Total 130,677 128,532 98% 0.72

35 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>
36 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

6073

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules with photo cell usage.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Gross kWh
Measure Measure End Use P Baseline Efficient Baseline Efficient H f Cooling Ex Ante Ex Post Gross Realizati
Name/ID Reference Category rogram Quantity Quantity Wattage Wattage 0 Oeu;.gn Interaction kWh Savings kWh Savings E%Z:elon
Number perall Factor
Iii%%ztﬁz-Non 14 14 | 1,080 285 4,308 1.00 48,749 47,949 98%
Linear LED Exterior
Fixture 1169 Lightin Custom o
Replacing ghting 2 2| 1,080 | 285| 4308| 1.00| 6964 6,850 | 98%
Metal Halide
Fixture 4 4 295 78 4,308 1.00 3,802 3,739 98%
Total 59,515 58,538 98%

The annual lighting hours of operation for the line items in the above table using photo cells (4,308%7)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable to an exterior installation was applied to the
ex post lighting energy savings and corresponds with the ex ante savings estimate interactive factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.38

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 59,515 58,538 98% 0.33
Total 59,515 58,538 98% 0.33

37 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>

38 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 5642

Data Collection

The participant received EMS Program incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the energy management system (EMS) were collected
where possible. ADM also gathered mechanical schedules and HVAC equipment nameplate
information.

Analysis Results

EMS Controls Savings Calculations

Energy savings for the installed measures were calculated using IPMVP Option D: Calibrated
Simulation. ADM compiled an eQuest model of the as-built facility using the details and construction
documents collected during the on-site M&V visit and from the project documentation.

Upon completion of the initial model, a custom weather file was created using NOAA weather data for
the region. Using this weather file and the utility provided billing data for the facility, ADM ensured that
the model's energy load shape matched that of the bills. The results of this calibration effort can be
seen below:

Monthly kWh Calibration

Upon completion of the calibration for the as-built eQuest model, the impacts of the installed measures
were removed using parametric runs. Once the parametric runs were defined, the as-built model and
parametric runs were simulated using TMY3 weather data. The total realized energy savings are the
differences between the baseline and as-built models’ energy usages, and the total site-level energy
savings by end use can be seen in the following table:
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Typical Year Energy Usage (kWh) by End Use

End-Use Baseline As-Built S:\%gs
Lighting 386,402 386,402 0
Misc. Equipment 136,627 136,627 0
Heating 210,680 131,678 79,002
Cooling 179,330 158,491 20,839
Heat Rejection 0 0 0
Auxiliary (pumps) 13,210 3,555 9,654
Vent Fans 67,147 38,160 28,987
Domestic Hot Water 0 0 0
Ext. Lighting 31,864 31,864 0
Total 1,025,259 | 886,777 138,482
Measure level savings are shown in the following table:
Custom and EMS Savings
MZ:SAL/III’G End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Category Program Ante .kWh Post .kWh Realization
Number Savings Savings Rate
117920 — EMS Controls — Cooling 1169 Cooling EMS Pilot 16,978 20,839 123%
118220 — EMS Controls — HVAC 1169 HVAC EMS Pilot 113,619 117,649 104%
Total 130,597 138,482 106%

There were significant differences in the ex ante and ex post analyses for the EMS controls, with a
realization rate of 106%. The ex ante analysis used rules of thumb, assumed HVAC loads, and
assumed energy savings factors. ADM was provided the ex ante calculations, but the savings values
didn’t match the incentivized numbers exactly. ADM created eQuest models of the entire facility and
calibrated the models to actual billing data. This method accounts for interactive effects and building
and HVAC system operations better than the ex ante calculations.

Verified annual savings for the EMS Pilot Program incentives are 138,482 kWh, resulting in a realization
rate of 106%. The site-level verified energy savings are 138,482 kWh, resulting in a realization rate of
106%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
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Site-Level Energy Savings

kWh Savings

Gross Ex
Incentive End Use Category /(\Sr ?S;"; Vf/)f; Gross Ex Post R Glr_ OS?, Post kW
e kWh Savings eerzalion | Reduction

Savings Rate
EMS Cooling 16,978 20,839 123% 18.98
HVAC 113,619 117,649 104% 52.23
Total 130,597 138,482 106% 71.21
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Site ID 6002

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eight photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/22/18 and
6/11/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross

Measure Measure End Use Baseline Efficient Baseline Efficient Cooling kWh
Reference Category Program Quantity Quantity Wattage Wattage Hours of Interaction kwh Gross kiWh Realizati
Name/ID . Operation Factor Savings Savings on Rate
62 62 138 44 2,509 1.00 | 17,511 | 14,624 84%
306142- 40 40 138 44 2,307 1.00 | 11,297 8,675 77%
'E'E?QE”C?;LED 20| 20| 164| 44| 1664| 111 10456 | 6403 | 61%
Fixture 3026 Lighting | SBDI 24 24 164 44 3,399 1.1 8,653 | 10,827 | 125%

Replacing o
T12 Lamp or 11 11 164 44 1,765 1.1 3,966 2,577 65%
Fixture 11 11 138 44 1,981 1.00 3,107 2,048 66%
8 8 164 44 1,669 1.00 2,885 1,603 56%
Total 57,875 | 46,756 81%

The annual lighting hours of operation verified during the M&V site visit for the fourth line item in the
table above (3,399) are greater than the annual hours of operation used to calculate ex ante savings
(2,808), while the remaining line items are fewer (ranging from 1,664 — 2,509). The measures were
installed in multiple locations and multiple buildings with varying usage.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office in St.
Louis, was applied to the ex post lighting energy savings. In addition, a factor of 1.00 was applied to all
uncooled warehouse locations. The ex ante savings estimate accounted for a heating and cooling factor
of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 81%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 87% of the project and overestimated heating and
cooling interactive effects for 65% of the project.

3% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 57,875 46,756 81% 8.88
Total 57,875 46,756 81% 8.88
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Site ID 6009

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/03/18 and
5/23/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling
Name/ID Reference Category J Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Number Operation Factor
306143-

Lighting-LED 117 117 114 50 | 6,631 1.11 | 40,829 | 54,997 | 135%
Lamp or

Fixture 3025 Lighting | Standard
Replacing T8 o
Lamp or 14 14 59 25 5,370 1.11 2,595 2,831 | 109%

Fixture

Total 43,424 | 57,829 | 133%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (5,096).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.4°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 133%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 43,424 57,829 133% 10.99
Total 43,424 57,829 133% 10.99

40 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6010

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/03/18 and
5/23/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kwh kwh
Name/ID RﬁL&;r]ir;cre Category Quantity Quantity Wattage Wattage Operation Intserlitc(t)lron Savings Savings Eﬁa}g;?:
ﬁ%ﬂi‘r%_LED 94| 94| 59| 25| 5423 | 141 17,426 | 19,198 | 110%
Lamp or
Fixture 3025 Lighting | Standard 33 33 114 50 7,659 111 11,516 | 17,915 | 156%
Replacing T8
:;?"tnp or 10 10 32 13 3,709 1.1 1,037 781 75%
IXwure
Total 29,979 | 37,893 | 126%

The annual lighting hours of operation verified during the M&V site visit for the first and second line
items in the table above (5,423 and 7,659, respectively) are greater than the annual hours of operation
used to calculate ex ante savings (5,096), while the third line item is fewer (3,709).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.*’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 126%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 97% of the project and underestimated heating and
cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 29,979 37,893 126% 7.20
Total 29,979 37,893 126% 7.20

41 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6015

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor

loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/02/18 and
6/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measure Measure End Use Baseline | Efficient | Baseline | Efficient Annual Cooling Gross Ex GrossEx | Gross kWh
Name/ID RﬁLerL%r;cre Category Program Quantity | Quantity | Wattage | Wattage (;_I;eurrastigL Intg;itc;iron Asngil:]\éih P;;\t/iﬁ\évsh Reegztztmn
306143-
Lighting- 35 35| 114 68 | 5,488 111 | 5375 | 9773 | 182%
LED Lamp
or Fixture 3025 Lighting Standard
Replacing
T8 Lamp or 1 1 32 14 2,748 1.11 50 55 109%
Fixture
Total 5,425 | 9,828 181%

The annual lighting hours of operation verified during the M&V site visit for the second item (2,748) is
fewer than the annual hours of operation used to calculate ex ante savings (3,120). The remaining line
item has hours of operation greater than the hours of operation used to calculate ex ante savings.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07 for all measures.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.#?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 181%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for the first line item and underestimated heating and
cooling interactive effects for the project. Forty-nine percent of the first measure has continuous usage
which was not accounted for when determining the ex ante hours.

42 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings 53



Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 5,425 9,828 181% 1.87
Total 5,425 9,828 181% 1.87
Site-Level Estimation of Ex Post Gross Savings 54




Site ID 6033

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/26/18 and
6/18/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category J Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
305233-
Lighting-85-
225 Watt Lamp
or Fixture
Replacing 3005-1 19 19 400 146 3,109 1.09 | 21,688 | 16,414 76%
Interior HID
301-500 Watt
Lamp or

Fixture Lighting | Standard

305402-
Lighting-Linear
ft LED (<=5.5
Watts/ft) 3025 160 160 32 14 2,397 1.1 8,012 7,635 95%
Replacing T8
32 Watt Linear
ft

Total 29,700 | 24,049 81%

Primary data were used to develop estimates of annual lighting operating hours for the ex post savings
analysis. The annual lighting hours of operation verified during the M&V site visit (2,453 and 3,109) are
fewer than the annual hours of operation used to calculate ex ante savings (2,600 and 4,200).

Heating and cooling interactive factors of 1.09 and 1.11, applicable to gas heated, air-conditioned light
manufacturing and small office spaces in St. Louis, was applied to the ex post lighting energy savings.
The ex ante savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.*3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 81%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

43 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Program Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 29,700 24,049 81% 4.57
Total 29,700 24,049 81% 4.57
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Site ID 6038

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 6/07/18 and
6/27/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Ex Gross kWh
Measure Measure End Use Program Baseline Efficielnt Baseline Efficient Hours of Coolinlg Ante kWh Post kWh Realization
Name/ID Rﬁ{]er;%r;cre Category Quantity Quantity Wattage Wattage Operation Intsérlgtc(t)lron Savings Savings Rate
306142-
Lighting-LED 29 29| 138 44 | 2,193 1.09 | 8179 | 6,546 80%
Lamp 3026 Lighting | SBDI
Replacing 20 20 164 46 | 2,735 1.09 7,080 7,068 100%
T12 Lamp
Total 15,259 13,613 89%

The annual lighting hours of operation verified during the M&V site visit (2,193 and 2,735) are fewer
than the annual hours of operation used to calculate ex ante savings (2,804).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.#4

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 89%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 15,259 13,613 89% 2.59
Total 15,259 13,613 89% 2.59

4 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6046

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Mlsshﬂre End Use Baseline Efficient Baseline Efficient Annual gii::rr:g Ex Ante Ex Post Gross kwh
Name/ID Reference Category Program Quantity Quantity Wattage Wattage (l)-‘ ourst_of Interaction kWh Savings Grsoss_ kwh Reagz?non
Number peration Factor avings ate
305402-
Lighting-
Linear ft
LED (<=5.5 | 3025 | Lighting | Standard | 3,246 | 3,246 | 2 17| 8760 | 1.00 | 235282 | 228,032 |  97%
Watts/ft) 3025 ighting tandar , , 5 , . , , o
Replacing
T8 32 Watt
Linear ft
Total 235,282 | 228,032 97%

The annual lighting hours of operation verified during the M&V site visit (8,760) are greater than the
annual hours of operation used to calculate ex ante savings (8,712). The lighting runs continuously,
24/7.

A heating and cooling interactive factor of 1.00, applicable to an unconditioned industrial facility in St.
Louis, was applied to the ex post lighting energy savings. In addition, a factor of 1.09 was applied to
3% of the installed measure for an industrial area that was heated and cooled. The ex ante savings
estimate accounted for a heating and cooling factor of 1.04.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.#®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 97%. The ex ante energy savings estimate was premised on
overestimated heating and cooling interactive effects.

45 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings 58




Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 235,282 228,032 97% 43.32
Total 235,282 228,032 97% 43.32
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Site ID

Data Collection

6047

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure
Reference
Number

Measure
Name/ID

End Use
Category

Program

Efficient
Quantity

Baseline
Quantity

Annual
Hours of
Operation

Efficient
Wattage

Baseline
Wattage

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Gross
Ex Post Gross kWh
kWh Savings Realizati
on Rate

100208-
Lighting-Non
Linear LED
Fixture
Replacing
Metal Halide
Fixture

1169

Lighting

Custom

75 75

295 60 8,760

1.09

160,571

154,395 96%

Total

160,571

154,395 96%

The annual lighting hours of operation verified during the M&V site visit (8,760) correspond with the
annual hours of operation used to calculate ex ante savings.

A heating and cooling interactive factor of 1.00, applicable to a non-conditioned facility in St. Louis, was
applied to the ex post lighting energy savings. The ex ante savings estimate accounted for a heating
and cooling factor of 1.04.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.6

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 96%. The ex ante energy savings estimate was premised on
overestimated heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Lighting 160,571 154,395 96% 29.33
Total 160,571 154,395 96% 29.33
46 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6048

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules and the use of photo cells.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling
Name/ID Reference Category g Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Number Operation Factor
100211-

Lighting-Non
Linear LED
Fixture Exterior
Replacing 1169 Liahti Custom 150 150 188 45 4,310 1.00 | 93,951 | 92,454 98%
High 'ghting
Pressure
Sodium
Fixture

Total 93,951 | 92,454 98%

The annual lighting hours of operation for the line items in the above table using photo cells (4,31047)
are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.00, applicable for an exterior installation, was applied to
the ex post lighting energy savings which corresponds with the ex ante savings estimate.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.*8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual hours of use.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Custom Exterior Lighting 93,951 92,454 98% 0.52
Total 93,951 92,454 98% 0.52

47 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
48 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6049

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/05/18 and
5/28/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hourgé:)f Cooling Ex Ante Gross E\?Vh kWh
Reference Category Quantity Quantity Wattage Wattage ) Interaction | kWh Savings . Realizati
Name/ID Number Operation Factor Savings on Rate
100204-
Lighting-Non 990 990 59 34 6,245 1.10 | 153,281 | 170,583 | 111%
Linear LED N
Fixture 1169 Lighting | Custom
Replacing 42 42 59 19 4,436 1.10 10,405 8,224 79%
T8 Fixture
Total 163,686 | 178,806 | 109%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (6,245) are greater than the annual hours of operation used to calculate ex ante savings (5,788).
Thirty percent of this measure runs continuously. The second measure has annual lighting hours of
operation (4,436) that are fewer than the ex ante savings estimate (5,788). Sixty percent of this
measure was located within the Café which has fewer hours than the remainder of the store.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large retail
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.*

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 109%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 96% of the project and overestimated heating and
cooling interactive effects.

4 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Lighting 163,686 178,806 109% 33.97
Total 163,686 178,806 109% 33.97
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Site ID 6050

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/24/18 and
6/13/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hourgé:)f Cooling Ex Ante Gross E\?Vh kWh
Reference Category Quantity Quantity Wattage Wattage ) Interaction | kWh Savings . Realizati
Name/ID Number Operation Factor Savings on Rate
100104-
Lighting- 1,002 | 1,002 59 34 6,517 1.02 | 155,139 | 165,942 | 107%
Linear Tube N
LED Fixture 1169 Lighting | Custom
Replacing 29 29 59 34 6,549 1.02 4,490 4,826 | 107%
T8 Fixture
Total 159,629 | 170,768 | 107%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (5,788). Thirty percent of the installed lamps run continuously.

A heating and cooling interactive factor of 1.02, applicable to a electric heated, air conditioned large
retail in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.5°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 107%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
: End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Lighting 159,629 170,768 107% 32.44
Total 159,629 170,768 107% 32.44

50 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6052

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/26/18 and
6/18/18.

Analysis Results

Lighting Retrofit Savings Calculations

Gross
kWh
Realizati
on Rate

TRM
Measure
Reference
Number

Heating
Cooling
Interaction
Factor

Ex Post
Gross kWh
Savings

Annual
Hours of
Operation

Measure
Name/ID

Ex Ante kWh
Savings

Efficient
Quantity

Efficient
Wattage

Baseline
Wattage

Baseline
Quantity

End Use

Category Program

100104-
Lighting-
Linear

1,051 | 1,051 59 34 6,674 1.02 162,725 | 178,270 | 110%

Tube LED | 1169 Custom
Fixture
Replacing

T8 Fixture

Lighting

43 43 59 34 6,058 1.02 6,658 6,620 99%

Total 169,383 | 184,891 | 109%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (5,788). Twenty-nine percent of the installed lamps run continuously.

A heating and cooling interactive factor of 1.02, applicable to a electric heated, air conditioned small
retail in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®'

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 109%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW

Savings Savings Rate Reduction
Custom Lighting 169,383 184,891 109% 35.12
Total 169,383 184,891 109% 35.12

5! Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6054

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/10/18 and
5/30/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category J Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
100107-
Lighting-
Linear Tube
LED Fixture
Replac T5
HO Fixture

1169 Custom 44 44 360 150 5,328 1.01 | 55,366 | 49,812 90%

305402- Lighting

Lighting-
Linear ft LED o
(<=5.5 W/ft) 3025 Standard 130 130 32 10 3,636 1.01 | 17,137 | 10,523 61%
Replac T8
32W Linear ft

Total 72,503 | 60,334 83%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours are fewer than those used to develop the ex ante
energy savings estimates (5,600).

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned office
and industrial facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante
savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.52

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 83%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

2 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
, End Use
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 17,137 10,523 61% 2.00
Custom Lighting 55,366 49,812 90% 9.46
Total 72,503 60,334 83% 11.46

Site-Level Estimation of Ex Post Gross Savings
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Site ID 6055

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/30/18 and
6/18/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Program Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating Ex Post Gross
Cooling Ex Ante Gross kWh kWh
Interaction | kWh Savings Realizati

Factor Savings on Rate

Annual
Hours of
Operation

Number
305401-
Lighting-
Linear ft
LED (<=5.5
Watts/ft)
Replacing
T12 <=40
Watt Linear

3026 Lighting | Standard 1,400 | 2,800 60 17 4,663 1.10 | 153,922 | 187,303 | 122%

Total 153,922 | 187,303 | 122%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (3,952). Eighteen percent of the installed measure ran continuously.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large retail
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.53

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 122%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 153,922 187,303 122% 35.58
Total 153,922 187,303 122% 35.58

33 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings 68




Site ID 6056

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/12/18 and
6/06/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kWh kwWh
Name/ID R’\?Lenr]%r;cre Category Quantity Quantity Wattage Wattage Operation Int'f:e;?:tcélron Savings Savings Eﬁalg;?él
100104-
Lighting- 152 152 128 44 3,487 1.11 | 51,505 | 49,239 96%
Linear Tube I
LED Fixture 1169 Lighting | Custom
Replacing T8 20 20 56 26 1,663 1.1 2,420 1,104 46%
Fixture
Total 53,925 | 50,342 93%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours are fewer than those used to develop the ex ante
energy savings estimates (3,770). The measures were installed in multiple locations with varying
usage.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.5*

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 93%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

3% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Lighting 53,925 50,342 93% 9.56
Total 53,925 50,342 93% 9.56
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Site ID

Data Collection

6059

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by

interviewing facility personnel regarding lighting operating schedules and the use of photo cells.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Efficient
Quantity

Baseline
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post Gross
kWh Savings

Gross
kWh
Realizati
on Rate

100208-
Lighting-
Non
Linear
LED
Fixture
Replacing
Metal
Halide
Fixture

1169

Exterior
Lighting

Custom

32 30

1,080

400

4,308

1.00

98,813

97,190

98%

455

150

4,308

1.00

8,015

7,884

98%

1,080

150

4,308

1.00

4,073

4,007

98%

Total

110,901

109,081

98%

The annual lighting hours of operation using photo cells (4,308%°) are less than the hours of operation
used to calculate the ex ante energy savings (4,380).

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Custom Exterior 110,901 109,081 98% 0.61
Lighting
Total 110,901 109,081 98% 0.61

35 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>

3 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings

71



Site ID

Data Collection

6061

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/09/18 and

5/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh
Savings

Ex Post
Gross kWh
Savings

Gross
kWh
Realizati
on Rate

100204-
Lighting-Non
Linear LED Fixt
ReplacT8 Fixt

1169

305233-
Lighting-85-
225W Lamp or
Fixt Replacing
Interior HID
301-500 Watt
Lamp Fixture

3005-1

305402-
Lighting-Linear
ft LED (<=5.5
Wa/ft) Replac
T8 32WLinearft

3025

201316-Lighting
-LEDor Electrol
uminescent
Replac Incand
Exit Sign

793

Lighting

Custom

33

33

72

30

4,699

1.10

6,377

7,188

113%

11

11

96

50

4,699

1.10

2,328

2,624

113%

Standard

32

32

400

105

4,699

43,433

48,951

113%

200

200

32

12

4,699

18,404

20,744

113%

25

25

18

8,760

3,749

3,867

103%

Total

74,291

83,374

112%

Primary data were used to develop estimates of annual lighting operating hours.

For all facility areas
monitored, the estimated annual operating hours for the first four-line items in the table above exceeded
those used to develop the ex ante energy savings estimates (4,300). The fifth line item corresponds
with the ex ante savings estimate (8,760).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air-conditioned retail in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW

factor to the kWh savings.%’

57 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings

72




A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 112%. The ex ante energy savings estimate was premised on

underestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
: End Use —

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard 65,586 73,562 112% 13.97

Lighting

Custom 8,705 9,811 113% 1.86
Total 74,291 83,374 112% 15.84
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Site ID 6062

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/24/18 and
6/13/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of
Name/ID Reference Category d Quantity Quantity Wattage Wattage

Ex Post Gross
Cooling Ex Ante kWh

Interaction | kWh Savings Gg;svsinkvglh Realizati
Factor 9 on Rate

Number Operation
100210-

Lighting-Non Exterior

Linear LED 1169 o Custom 6 6 455 164 4,308 1.00 7,647 7,522 98%
. Lighting

Fixt Replac

MV Fixture

305233-

0,
Lighting-85- 72 72 455 164 4,282 1.1 97,387 99,361 | 102%

225 W Lamp

Fixt Replac 3005-1 18 18 455 164 4,024 1.1 24,347 23,342 96%

Interior HID

301-500 Watt 10 10 455 164 4,018 1.1 13,526 12,951 96%
Lamp Fixture

305401-
Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replac T12
<40W Linear ft

3026 80 80 32 13 4,361 1.11 7,065 7,342 | 104%

305233-
Lighting-85-
225 W Lamp
Fixt Replac 3005-1 4 4 455 164 4,308 1.00 5,410 5,015 93%
Interior HID
301-500 Watt
Lamp Fixture

305401- nghtlng Standard

Lighting-Linear
ft LED (<=5.5
Watts/ft)
Replac T12
<40W Linear ft

3026 60 60 32 13 4,638 1.1 5,299 5,857 | 111%

305402-
Lighting-Linear
ft LED (<=5.5
Watts/ft)
Replacing T8
32 WLinear ft

3025 12 24 96 13 4,018 1.1 3,904 3,738 96%

201111~

Lighting-LED
<=11 W Lamp 3011 20 20 43 9 4,018 1.1 3,068 3,026 99%
ReplaHaloge
28-52WLamp

305233Lightn-
85-225WLamp | 3005-1 1 1 455 164 4,024 1.1 1,353 1,297 96%
Fixt Replac
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Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post
Gross kWh
Savings

Gross
kwh
Realizati
on Rate

Interior HID
301-500 W
Lamp Fixture

201111-
Lighting-LED
<=11 W Lamp
Replacing
Halogen A
28-52W Lamp

3011

305401-
Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replac T12
<40W Linear ft

3026

201111-
Lighting-LED
<=11 Watt
Lamp Replac
Halogen A
28-52W Lamp

3011

43

4,018

1,227

1,211

99%

40

13

4,018

1.11

753

721

96%

40

13

4,169

1.1

502

499

99%

40

13

1,408

1.1

251

84

34%

NN O

NN O

40

13

1,408

1.1

251

84

34%

43

103

153

3%

Total

172,143

172,053

100%

The annual lighting hours of operation for the first and sixth line items in the above table using photo
cells (4,308%) are less than the hours of operation used to calculate ex ante savings (4,380 and 4,344,
respectively). For the fifth and seventh line item the lighting hours of operation verified during the M&V
site visit (4,361 and 4,638, respectively) are greater than the annual hours of operation used to calculate
ex ante savings (4,344). The remaining line items have hours of operation (ranging from 103 to 4,282)

which are fewer than the annual hours used to calculate ex ante savings (4,344).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned retail in St.
Louis, was applied to the ex post lighting energy savings for all interior locations. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07. For the first line item in the table above the
measure was installed exterior and corresponds with the ex ante savings calculation (1.00). The sixth
line item was installed within a location that was not conditioned and received a factor of 1.00.

The peak coincident demand reduction was determined by applying the corresponding end use kW

factor to the kWh savings.5°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 100%.

8 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 164,496 164,531 100% 31.25
Custom Exterior Lighting 7,647 7,522 98% 0.04
Total 172,143 172,053 100% 31.30
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Site ID

Data Collection

6063

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, photo-cell usage, and installed
five photo-sensor loggers to monitor lighting operation. The photo-sensor loggers collected data

between 5/11/18 and 5/30/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kWh kwWh
Name/ID R’\e‘zference Category Quantity Quantity Wattage Wattage Operation Interaction Savings Savings Realizati
umber Factor on Rate
100208-
Lighting-Non Exterior
Linear LED 1169 L Custom 2 2 215 38 4,308 1.00 1,551 1,525 98%
. Lighting
Fixt Replac M
Ha Fixture
273 273 32 13 5,194 1.11 | 24,110 | 29,838 | 124%
100 100 32 13 5,002 1.1 8,831 | 10,526 | 119%
60 60 32 13 5,431 1.1 4,183 6,857 | 164%
305402- 40 40 32 13 | 4,843 111| 3,533 | 4,077 | 115%
Lighting- 36 36 32 13 | 6,153 111 | 3,179 | 4,662 | 147%
Linear ft LED
(<=5.5 2025 | Lionting | Standard 8 8 32 13| 4,804 | 1.1 707 809 | 114%
1 n andar
Watts/ft) gning 4 4 32 13 155 1.11 353 13 4%
Replacing T8
32 Watt 4 4 32 13| 1,993 | 1.1 353 168 |  48%
Linear ft 4 4 32 13 103 1.11 353 9 2%
4 4 32 13 4,843 1.1 353 408 | 115%
2 2 32 13 1,387 1.1 177 58 33%
2 2 32 13 1,387 1.1 177 58 33%
Total 47,860 | 59,006 | 123%

The annual lighting hours of operation for the first line item in the above table using photo cells (4,308¢)
are less than the hours of operation used to calculate ex ante savings (4,380). For the second through
seventh and eleventh line items in the table above the lighting hours of operation verified during the
M&V site visit (ranging from 4,804 to 5,431) are greater than the annual hours of operation used to
calculate ex ante savings (4,344). The remaining line items have annual hours (ranging from 103 to
1,993) are fewer than the ex ante hours of operation (4,344).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned retail in St.
Louis, was applied to the ex post lighting energy savings for all interior installations. The ex ante savings

%0 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
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estimate accounted for a heating and cooling factor of 1.07. A factor of 1.00 was applied to the first line
item in the table above due to the measure being installed exterior and corresponds with the factor from
the ex ante savings estimate.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 123%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 97% of the project and underestimated heating and
cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 46,309 57,481 124% 10.92
Custom Exterior Lighting 1,551 1,525 98% 0.01
Total 47,860 59,006 123% 10.93

1 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6064

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, photo-cell usage, and installed
four photo-sensor loggers to monitor lighting operation. The photo-sensor loggers collected data
between 5/09/18 and 5/28/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

Measure Measure End Use Program Baseline Efficient Baseline Efficient '_ﬁ) nunrg%f Cooling E:VC?E Grlf));:l?\?\;h kwh
Name/ID RﬁL&;r]ir;cre Category Quantity Quantity Wattage Wattage Operation Intserlitc(t)lron Savings Savings Eﬁa}g;?:
100208-
Lighting -
NonLinearLE | 4169 | EXterior | & ciom 6 6| 1,080 | 280 | 4308| 1.00 | 21,024 | 20,679 | 98%
D Fixt Lighting
Replacing M
H Fixture
162 162 28 13 4,821 1.11 | 11,295 | 12,975 | 115%
E%ﬁi(r’é'_ 80| 80| 28| 13| 4550 | 1.11| 5578 | 6,048 | 108%
Linear ftLED 3025 Liahti Standard 66 66 28 17 5,240 1.11 3,375 4213 | 125%
(<=5.5 Wift) 'gnting | Standar 9 9 28 13 | 4,481 1.11 627 670 | 107%
Replac T8 o
32W Linear ft 3 3 28 13 2,166 1.11 209 108 52%
3 3 28 13 2,166 1.11 209 108 52%
Total 42,317 | 44,801 | 106%

The annual lighting hours of operation for the first line item in the above table using photo cells (4,30862)
are less than the hours of operation used to calculate ex ante savings (4,380). For the second through
the fifth line items above the annual lighting hours of operation verified during the M&V site visit (ranging
from 4,481 to 5,240) are greater than the annual hours of operation used to calculate ex ante savings
(4,344). The remaining line items were installed within restrooms with fewer hours of usage (2,166).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned retail in St.
Louis, was applied to the ex post lighting energy savings for all interior installations. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07. The first line item in the above table was
installed exterior and received a factor of 1.00 which corresponds with the ex ante savings estimate.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 106%. The ex ante energy savings estimate was premised on

%2 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
6 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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underestimated annual lighting operating hours for 96% of the project and underestimated heating and
cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 21,293 24,122 113% 4.58
Custom Exterior Lighting 21,024 20,679 98% 0.12
Total 42,317 44,801 106% 4.70
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Site ID 6066

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed seven photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/12/18 and
6/06/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Post Gross kWh
Measure Measure End Use Program Baseline Etficient Baseline Efficient Hours of Cooling Ex Ante Gross kWh Realization
Name/ID RﬁLenr]ebr;cre Category Quantity Quantity Wattage Wattage Operation Int'f;aétcélron kWh Savings savings Rate
305402-
Lighting- 2,210 | 2,210 32 14| 6543 | 1.09 | 372,866 | 284,990 |  76%
Linear ft
LED (<=5.5 iahti 52 52 32 12| 8,557 1.09 9,748 9,744 | 100%
Watts/ft) 3025 Lighting | Standard °
Replacing
T8 32 Watt 25 25 17 8 8,760 1.09 2,109 2,158 102%
Linear ft
Total 384,723 | 296,892 77%

The annual lighting hours of operation verified during the M&V site visit for the first and second line
items in the table above (6,543 and 8,557, respectively) are fewer than the annual hours of operation
used to calculate ex ante savings (8,760). These measures were installed in multiple locations with
varying usage. The third line item corresponds with the ex ante savings estimate for annual hours.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%4

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 77%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 384,723 296,892 77% 56.40
Total 384,723 296,892 77% 56.40

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6070

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/08/18 and
5/28/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Program Baseline | Efficient Baseline Efficient Hours of Cooling
Name/ID Reference Category 9 Interaction

Gross Ex Gross Ex Gross kWh
Ante kWh Post kWh Realization
Savings Savings Rate

Quantity | Quantity | Wattage Wattage Operation
Number Factor
100201-

Lighting-Non
Linear LED
Fixture
Replacing T12
Fixture

1169 Custom 4 4 82 30 | 4,185 1.09 | 1,950 953 49%

201111~
Lighting-LED
<=11 Watt o
Lamp Replacing 3011 Lighting 16 16 43 10 | 4,297 1.09 | 4,799 2,484 52%
Halogen A 28-
52 Watt Lamp

305401- Standard
Lighting-Linear
ft LED (<=5.5
Watts/ft) 3026 32 32 17 8| 4,297 1.09 | 2,699 1,355 50%
Replacing T12
<=40 Watt
Linear ft

Total 9,448 4,792 51%

The annual lighting hours of operation verified during the M&V site visit (4,185 and 4,297) are fewer
than the annual hours of operation used to calculate ex ante savings (8,760).

An adjusted base wattage of 43W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 60W incandescent lamp. The ex ante base wattage of 42W was
computed within the application by factoring 70% of a 60W incandescent lamp.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 51%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard 7,498 3,839 51% 0.73
Lighting

Custom 1,950 953 49% 0.18
Total 9,448 4,792 51% 0.91

5 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6071

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/8/18 and
5/28/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Program Baseline | Efficient | Baseline | Efficient Hours of Cooling
Name/ID Reference Category 9 Quantity | Quantity | Wattage | Wattage Overation Interaction

Number P Factor

306140-

Lighting-LED
Lamp
Replacing
Interior HID
Lamp

Total 40,942 | 18,241 45%

Gross Ex Gross Ex Gross kWh
Ante kWh Post kwWh Realization
Savings Savings Rate

3004-1 | Lighting | Standard 28 28 210 54| 3,814 1.09 | 40,942 | 18,241 45%

The annual lighting hours of operation verified during the M&V site visit (3,814) are fewer than the
annual hours of operation used to calculate ex ante savings (8,760).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%¢

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 45%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 40,942 18,241 45% 3.47
Total 40,942 18,241 45% 3.47

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Collection

6072

The participant received Standard and Custom lighting incentives from Ameren Missouri. During the
M&V visit, ADM staff verified equipment installation and the post-retrofit connected loads. The ADM
staff also determined the lighting operating schedule by interviewing facility personnel.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante KWh
Savings

Ex Post Gross
kWh Savings

Gross kWh
Realization
Rate

201317-Lighting-LED

Replacing CFL Exit Sign 8001 10 10 13 2| 8,760 1.00 1,031 964 93%
301132-Lighting-LED 7-20
W Lamp Replacing 3009 29 29 72 9| 8,760 1.00 16,581 16,005 97%
Halogen A 53-70 W Lamp
201111-Lighting-LED <=11
W Lamp Replacing 3011 Standard 58 58 30 6 | 8,760 1.00 13,047 12,194 93%
Halogen A 28-52 W Lamp
305401-Lighting-Linear ft
LED (<=5.5 Walft) Replac 3026 8 8 34 15 | 8,760 1.00 1,425 1,332 93%
T12 <=40 Watt Linear ft
305402-Lighting-Linear ft
LED (<=5.5 W/ft) Replacing | 3025 4 4 32 15| 8,760 1.00 637 596 94%
T8 32 Watt Linear ft
100204-Lighting-Non
Linear LED Fixture 3 3 88 56 | 8,760 1.00 841 841 | 100%
Replacing T8 Fixture
100212-Lighting-Non 1169 Custom
Linear LED Fixt Replacing 58 58 21 6 | 8,760 1.00 7,875 7,875 | 100%
Incand/Halo Lamp Fixture Misc.
36 36 175 56 | 8,760 1.00 37,528 37,528 | 100%
\3/\(/)531 3-Li9f;{tingl-<.=80 3006 2 2 150 | 40| 8,760 | 1.00 1,927 1,927 | 100%
Extorior 2477 1D 100475 | 1 Standard | 12| 12| 100| 45| 8760 | 1.00| 5782| 5782 100%
Watt Lamp 45 45 175 56 | 8,760 1.00 | 46,910 | 46,910 | 100%
46 46 175 56 | 8,760 1.00 | 47,952 | 47,952 | 100%
100101-Lighting-Linear
Tube LED Fixture 3 1 164 60 | 8,760 1.00 3,784 3,784 | 100%
Replacing T12 Fixture
100212-Lighting-Non
Linear LED Fixt Replacing 4 4 20 2| 8,760 1.00 660 617 93%
Incand/Halo Lamp Fixture
100208-Lighting-Non 1169 Custom
Linear LED Fixture 53 24 295 80 | 8,760 1.00 | 120,143 | 120,143 | 100%
Replacing M H Fixture
190212&%“;!"?;\‘0? _ 29| 29 18 9| 8760 | 1.00| 2159 | 2,159 | 100%
inear ixt Replacing
Incand/Halo Lamp Fixture 1 1 96 56 8,760 1.00 350 350 100%
Total 308,632 | 306,958 99%

The annual lighting hours of operation verified during the M&V site visit (8,760) corresponds with the
annual hours of operation used to calculate ex ante savings.

A heating and cooling interactive factor of 1.00, applicable to non-climate-controlled parking garages,
was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for a

Site-Level Estimation of Ex Post Gross Savings

85




heating and cooling factor of 1.07 for the first five line items in the table above and fourteenth line item.
For the remaining measures the ex ante used a factor of 1.00.

Line items one through five and fourteen in the table above had an end use of lighting. All measures

were installed in an exterior parking garage with a 24/7 operating schedule resulting in a miscellaneous
end use category.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.5”

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 99%.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard 172,820 171,188 99% 23.61
Miscellaneous
Custom 135,812 135,770 100% 18.73
Total 308,632 306,958 99% 42.34

7 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6074

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed seven photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 05/31/18 and
06/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

MZaere End Use Baseline | Efficient | Baseline | Efficient Annual gﬁg}:gg Gross Ex Gross Ex | Gross k\.Nh
Measure Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage Cl)-‘ ourslof Interaction AntelkWh POSt.kWh Realization
Number peration Factor Savings Savings Rate
305402-Lighting-
Linear ft LED (<=5.5 | 4455 520 | 520| 32| 14| 1663| 1.14|25038 17,701 | 71%
Watts/ft) Replacing
T8 32 Watt Linear ft
305802-Lighting-
Delamping o
Replacing T8 32 3084 Lighting | Standard 260 - 32 -| 1,663 1.14 | 22,256 | 15,734 71%
Watt
200909-Lighting-
LED <=14 Watt
Lamp Replacing 3007 27 27 65 9 123 114 | 3,236 212 7%
Halogen BR/R 45-
66 Watt Lamp
Total 50,530 | 33,647 67%

The annual lighting hours of operation verified during the M&V site visit (123 and 1,663) are fewer than
the annual hours of operation used to calculate ex ante savings (2,500).

A heating and cooling interactive factor of 1.1, applicable to a gas heated, air conditioned assembly in
St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 67%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 50,530 33,647 67% 6.39
Total 50,530 33,647 67% 6.39
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Site ID 6075

Data Collection

The participant received Custom and Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/07/18 and
06/27/18.

Analysis Results

Lighting Retrofit Savings Calculations

M N. /ID MZaere End Use P Baseline | Efficient | Baseline | Efficient I-/? nnual f gﬁg}:gg Erfsi\flﬁ PG rotslfvl\irf Srosl_s ktWh
easure Name Reference Category rogram Quantity | Quantity | Wattage | Wattage 0 ourstlo Interaction Sn € SO st eilz? fon
Number peration Factor avings avings ate
100204-Lighting-
Non Linear LED 0
. . 1169 Custom 30 30 124 60 | 3,829 1.00 8,957 7,352 82%
Fixture Replacing
T8 Fixture
306036-Lighting-
Linear ft LED (<=7.5 o o
Watts/ft) Replacing 3089 | Lighting 288 288 54 24 | 4,099 1.00 | 40,307 | 37,416 88%
T5 HO Lamp
305402-Lighting- Standard
Linear f LED (<=5.5 | 5,5 75| 75| 32| 15| 4762 | 1.00| 5948 | 6,071 | 102%
Watts/ft) Replacing
T8 32 Watt Linear ft
Total 55,212 | 48,839 88%

The annual lighting hours of operation verified during the M&V site visit for the first and second line item
in the table above (3,829 and 4,099, respectively) is fewer than the annual hours of operation used to
calculate ex ante savings (4,360), while the third line item is greater (4,762).

A heating and cooling interactive factor of 1.00, applicable to a gas heated light manufacturing facility
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 88%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for eighty-one percent of the installed lamps and an
overestimation of heating and cooling interactive effects.

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use ——

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard 46,255 41,487 90% 7.88

Lighting
Custom 8,957 7,352 82% 1.40
Total 55,212 48,839 88% 9.28
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Site ID 6076

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&YV visit, ADM staff verified equipment installation and the post-retrofit connected loads.
ADM staff additionally verified annual facility lighting hours through interviews with facility personnel
and the installation of three photo-sensor loggers that collected data between 5/31/18 and 6/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use P Baseline Efficient Baseline Efficient H f Cooling KWh Gross kwh kWh
Name/ID Reference Category rogram Quantity Quantity Wattage Wattage 0 ourst_o Interaction Savi ;oss_ Realizati
Number peration Factor avings avings on Rate
305402-
Lighting- 280 280 25 11 5,686 1.11 | 22,901 | 24,687 | 108%
Linear ft
LED (<=5.5 -y
Watts/ft) 3025 | Lighting | Standard 9 9 25 11| 5,759 111| 7,852 | 8,573 | 109%
Replacing
T8 32 Watt 2 2 14 11| 1,372 1.11 199 9 5%
Linear ft
Total 30,952 | 33,269 | 107%

The annual hours of operation verified during the M&V site visit for the first and second line items in the
table above (5,686 and 5,759, respectively) are greater than the annual hours of operation used to
calculate ex ante savings (5,460). The third line item above had fewer hours of operation (1,372) due
to the installation within restrooms where the lighting was routinely turned off when unoccupied.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned retail in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.”®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 107%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 99% of the project and underestimated heating and
cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
End Use ——
Program Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 30,952 33,269 107% 6.32
Total 30,952 33,269 107% 6.32

70 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6080

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

M TRM . - ) - Annual Heating Gross Ex Gross Ex Gross kWh
easure Measure End Use Program Basellne Efflae_nt Baseline | Efficient Hours of Coolm_g Ante KWh Post kWh Realization
Name/ID R’\?Ler:]ir;cre Category Quantity | Quantity | Wattage | Wattage Operation Inf;itc(tllron Savings Savings Rate
100208-Lighting-
Non Linear LED
Fixture Replacing 55 55 | 1,080 300 | 4,308 1.00 | 187,902 | 184,817 98%
Metal Halide
Fixture

100211-Lighting-
Non Linear LED Exterior
Fixture Replacing 1169 Lighting Custom 25 25 188 70 | 4,842 1.00 | 12,921 14,285 111%
High Pressure

Sodium Fixture
,1\1%?128?]:;?'3?8 12 12 295 70 | 4,679 1.00 | 11,826 | 12,633 107%
Fixture Replacing

Metal Halide 8 8| 455| 150 | 4,308 | 1.00 | 10,687 | 10,512 | 98%
Fixture

Total 223,336 | 222,247 100%

The annual lighting hours of operation for the fixtures using photo cells (4,3087") are less than the hours
of operation used to calculate ex ante savings (4,380). Twelve percent of the quantity in the second line
item, and eight percent of the quantity in the third line item had annual lighting hours of operation of
8,760.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.”?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 100%.

7! 'Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
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Site-Level Energy Savings

End Use kWh SaVingS Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 223,336 222,247 100% 1.25
Total 223,336 222,247 100% 1.25
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Site ID 6081

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/08/18 and
06/27/18.

Analysis Results

Lighting Retrofit Savings Calculations

M;era?s'\lﬂjre End Use Baseline | Efficient | Baseline | Efficient Annual gﬁﬁﬂﬂg Gross Ex Gross Ex Gros_s kWh
Measure Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage g ourslof Interaction AntelkWh POSt.kWh Realization
Number peration Factor Savings Savings Rate
100208-Lighting-
Non Linear LED Fixt 24 29 455 133 | 4,938 1.01 44,211 | 35,097 79%
Replacing MH Fixt
100201-Lighting-
Non Linear LED Fixt 81 50 138 90 | 4,574 1.01 41,801 | 30,740 74%
Replac T12 Fixture
100208-Lighting- 12 24 | 455 90 | 4,047 1.01 | 20,656 | 13,440 65%
Non Linear LED Fixt | 1169 | Lighting | Custom
Replac M H Fixture 9 12 455 133 | 4,021 1.01 15,642 | 10,114 65%
100201-Lighting-
Non Linear LED Fixt 6 3 138 75| 2,458 1.01 3,774 1,492 40%
Replac T12 Fixture
100204-Lighting- 4 3| 175| 133 | 4,021 | 101| 1,884 | 1218 | 65%
Non Linear LED Fixt
Replac T8 Fixture 2 1 175 133 | 4,938 1.01 1,358 1,078 79%
Total 129,326 | 93,179 72%

The annual lighting hours of operation verified during the M&V site visit (ranging from 2,458 to 4,938)
are fewer than the annual hours of operation used to calculate ex ante savings (5,850).

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned light
manufacturing facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante
savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.”3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 72%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Lighting 129,326 93,179 72% 17.70
Total 129,326 93,179 2% 17.70
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Site ID 6082

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

M N /ID Measure End Use P Baseline | Efficient | Baseline | Efficient I-? nnualf Cooling Erfsi\;ﬁ I‘E‘Brotslfvl\frf (F.::roslls ktWh
easure Name Rﬁ{ﬁrrg;cre Category rogram Quantity | Quantity | Wattage | Wattage Opoeurrastign Intls;tcéiron Sna?/ings S()§vings ez;l;élon
100201-Lighting-Non 37| 37| 164| 44| 8760| 11141617 | 43,079 | 104%
Linear LED Fixture Lighting
Replacing T12 1 1 82| 32| 8760 | 1.11 469 | 485 | 103%
Fixture

100209-Lighting-Non
Linear LED Fixture | 4 qq Custom | 24| 24| 350| 96| 4308| 1.00] 26700 |26262| 98%
Replacing Pulse Start
Metal Halide Fixture Exterior

100208-Lighting-N Lighti
L%%aesLE'gé'izf’ureO” 'gnting 3 311080 | 215| 4308 | 1.00|11,366 | 11,179 | 98%
Replacing Metal
Holis Eoture 8 8| 205| 42| 4308| 1.00| 8865| 8720 | 98%
Total 89,017 | 89,726 | 101%

The annual lighting hours of operation for the last three line items above with fixtures using photo cells
(4,30874) are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings for the first two line items in the
table above. The ex ante savings estimate accounted for a heating and cooling factor of 1.07. The last
three items were exterior installations where the ex post applied a 1.00 factor matching the ex ante
savings estimate factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.”

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 101%.

4 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
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Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Lighting 42,086 43,565 104% 8.28
Custom
Exterior Lighting 46,931 46,161 98% 0.26
Total 89,017 89,726 101% 8.53
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Site ID 6084

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 05/09/18 and
05/28/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measure Measure End Use Baseline | Efficient | Baseline | Efficient Annualf Cooling Grosi Ef] Gross Er): Grosl_s KWwh
Reference Category Program Quantity | Quantity | Wattage | Wattage Hours o Interaction Ante kW Post kW Realization
Name/ID Number Operation Factor Savings Savings Rate
305233-Lighting-
85-225 Watt

Lamp Replacing | 3005-1 | Lighting | Standard 279 279 400 146 | 6,255 1.00 | 434,335 | 443,241 102%
Interior HID 301-
500 Watt Lamp

Total 434,335 | 443,241 102%

The annual lighting hours of operation verified during the M&V site visit (6,255) are greater than the
annual hours of operation used to calculate ex ante savings (5,728).

A heating and cooling interactive factor of 1.00, applicable to a gas heated, unconditioned light
manufacturing facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante
savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.”®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 102%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 434,335 443,241 102% 84.20
Total 434,335 443,241 102% 84.20
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Site ID 6085

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 05/23/18 and
06/11/18.

Analysis Results

Lighting Retrofit Savings Calculations

Heating
Cooling
Interaction
Factor

TRM
Measure
Reference
Number

Gross kWh
Realization
Rate

Gross Ex
Post kWh
Savings

Gross Ex
Ante kWh
Savings

Annual
Hours of
Operation

Efficient
Wattage

Efficient
Quantity

Baseline
Wattage

Baseline
Quantity

End Use

Category Program

Measure Name/ID

100213-Lighting-
Non Linear LED
Fixture Replacing
CFL Fixture
305402-Lighting-
Linear ft LED (<=5.5
Watts/ft) Replacing
T8 32 Watt Linear ft

Total

1169 | Lighting | Custom 100 100 46 14 | 8,760 1.11 | 29,994 | 31,012 103%

3025 | Lighting | Standard 260 260 32 14 | 5,273 43,867 | 27,300 62%

73,861 | 58,312 79%

The annual lighting hours of operation verified during the M&YV site visit for the second line item (5,273)
are fewer than the annual hours of operation used to calculate ex ante savings (8,760).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned hotel in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.””

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 79%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for the second line item and underestimated heating and
cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard 43,867 27,300 62% 5.19
Lighting
Custom 29,994 31,012 103% 5.89
Total 73,861 58,312 79% 11.08
77 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6105

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/13/18 and
07/02/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Ex | Gross KWh
M N. /ID Measure End Use P Baseline | Efficient | Baseline | Efficient H i Cooling Ante KWh Post kWh | Realizati
easure Name Reference Category rogram Quantity | Quantity | Wattage | Wattage Oourslo Interaction ne ost ealzation
Number peration Factor Savings Savings Rate
306142-Lighting-
LED Lamp 3026 110 | 110| 84| 36| 6,769 | 1.10 | 30,677 | 39,444 | 129%
Replacing T12
Lamp Lighting | Standard
306143-Lighting-
LED Lamp 3025 7 7 28 18 | 6,674 1.10 407 516 127%
Replacing T8 Lamp
Total 31,084 | 39,959 129%

The annual lighting hours of operation verified during the M&V site visit (ranging from 6,674 — 6,769)
are greater than the annual hours of operation used to calculate ex ante savings (5,430). Forty-five
percent of the lamps had continuous usage.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large single-
story retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.”®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 129%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 31,084 39,959 129% 7.59
Total 31,084 39,959 129% 7.59

Site-Level Estimation of Ex Post Gross Savings
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Site ID 6106

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/15/18 and
07/09/18.

Analysis Results

Lighting Retrofit Savings Calculations

MZaere End Use Baseline | Efficient | Baseline | Efficient Annual gﬁg}:gg Gross Ex Gross Ex | Gross k\.Nh
Measure Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage Cl)-‘ ours .Of Interaction AntelkWh POSt.kWh Realization
Number peration Factor Savings Savings Rate
306143-Lighting- 114 | 114 | 114 36 | 6,556 | 1.10 | 44,775 | 64,338 | 144%
LED Lamp 3025 | Lighting | Standard
Replacing T8 Lamp 3 3 59 18 | 5,532 1.10 620 751 121%

Total 45,395 | 65,089 | 143%

The annual lighting hours of operation verified during the M&V site visit (ranging from 5,532 — 6,556)
are greater than the annual hours of operation used to calculate ex ante savings (4,706). Twenty-six
percent of the lamps had continuous usage.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large single-
story retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.”®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 143%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 45,395 65,089 143% 12.36
Total 45,395 65,089 143% 12.36

7 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6107

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/20/18 and
07/09/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Ex Gross kWh
Measure Measure End Use P Baseline | Efficient | Baseline | Efficient H f Cooling Ante KWh Post KWh Realizati
N /ID Reference Category rogram Quantity | Quantity | Wattage | Wattage ours 0 Interaction ne ost ealization
ame, Number Operation Factor Savings Savings Rate
5231‘&3#9““”9' 114 | 14| 14| 36| 6,709 | 1.10 | 72510 | 65840 | 91%
Ronl a st 3025 | Lighting | Standard
L:asc'“g 12 12 59 18| 4119 | 1.10| 2,858 | 2237 | 78%
Total 75,368 68,077 90%

The annual lighting hours of operation verified during the M&V site visit for the first line item above
(6,709) is greater than the annual hours of operation used to calculate ex ante savings (5,430). The
second line item has fewer hours of operation (4,119).

The quantity of the first line item in the table above verified during an initial and secondary site visit
(114) is fewer than the quantity used to calculate ex ante savings (180). The managers had no idea if
or when the other fixtures would be retrofitted, and no additional lamps were found in storage.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large single-
story retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.&°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 90%. The ex ante energy savings estimate was premised on all
measures being installed and underestimated annual lighting operating hours for the second line item.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 75,368 68,077 90% 12.93
Total 75,368 68,077 90% 12.93
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Site ID 6108

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/22/18 and
07/16/18.

Analysis Results

Lighting Retrofit Savings Calculations

MZaRS'\lAJre End Use Baseline | Efficient | Baseline | Effcient | A& 2'33}:23 Gross Ex | GrossEx | Gross kWh
Measure Name/ID RSL?Tr]%r;cre Category Program Quantity | Quantity | Wattage | Wattage (l)-iy?eur;igfn Inf;itc(tliron Ag;?/iﬁ\g/ih Pst);\t/i?évsh ReTQIZta;mn
306143-Lighting- 155 155 114 36 | 6,612 1.10 | 64,216 | 88,217 137%
LED Lamp 3025 Lighting | Standard 5 5 59 18 | 4,881 110 | 1,088 | 1,104 101%
Replacing T8 Lamp 2 2| 114 | 36| 7320 110 829 1260 | 152%
Total 66,133 | 90,582 137%

The annual lighting hours of operation verified during the M&V site visit for the first and third line items
in the table above (6,612 and 7,320, respectively) are greater than the annual hours of operation used
to calculate ex ante savings (4,964). The second line item above has fewer hours of operation (4,881).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large single-
story retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?'

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 137%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 97% of the installed measures and underestimated
heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 66,133 90,582 137% 17.20
Total 66,133 90,582 137% 17.20
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Site ID 6109

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/20/18 and
07/09/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Ex | Gross KWh
M N. /ID Measure End Use P Baseline | Efficient | Baseline | Efficient H i Cooling Ante KWh Post kWh | Realizati
easure Name Reference Category rogram Quantity | Quantity | Wattage | Wattage Oourslo Interaction ne ost ealzation
Number peration Factor Savings Savings Rate
306142-Lighting-
Iéiglaj\_;nmngm 3026 116 | 116 | 82| 36| 5461 | 1.10|26275 | 32156 | 122%
Lamp Lighting | Standard
306143-Lighting-
LED Lamp 3025 3 3 32 18 | 6,093 1.10 207 282 136%
Replacing T8 Lamp
Total 26,482 | 32,439 122%

The annual lighting hours of operation verified during the M&V site visit (ranging from 5,461 — 6,093)
are greater than the annual hours of operation used to calculate ex ante savings (4,602).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large single-
story retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.??

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 122%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 26,482 32,439 122% 6.16
Total 26,482 32,439 122% 6.16
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Site ID 6115

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/21/18 and
07/16/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Gross Gross kWh
Measure End Use Baseline | Efficient | Baseline | Efficient Cooling Ex Ante Ex Post A
Measure Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage (l)-‘ oursrof Interaction kWh kWh Rez;;hzta tion
Number peration Factor Savings | Savings ate
306142-Lighting-LED
Lamp Replacing T12 3026 Lighting | Standard 7 7 164 72 | 5,324 1.01 | 2,481 | 3,449 139%
Lamp
Total 2,481 | 3,449 139%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (3,600). The ex ante did not represent the facilities posted hours of operation.

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned small
retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 139%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 2,481 3,449 139% 0.66
Total 2,481 3,449 139% 0.66
8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6116

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/21/18 and
07/15/18.

Analysis Results

Lighting Retrofit Savings Calculations

MTRM End U Baseli Effici Baseli Effici Annual gea}@ng EGrXSS EGrF(,)ss Gross kWh

easure nd Use aseline icient aseline icient ooling X Ante X Post A

Measure Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage Cl)-g)eur;ig; Interaction kWh kWh Re??lztit fon
Number Factor Savings Savings

306142-Lighting-LED 9 9| 164 72 | 4,315 3,957

Lamp Replacing T12 3026 | Lighting | Standard 1.11 | 3,898 113%

Lamp 2 2| 82| 36| 4214 429

Total 3,898 | 4,386 113%

The annual lighting hours of operation verified during the M&V site visit (ranging from 4,214 - 4,315)
are greater than the annual hours of operation used to calculate ex ante savings (3,600). The ex ante
hours did not represent the posted store hours.

The M&YV site visit verified the quantity of nine 4’ 4L fixtures and two 4’ 2L fixtures. The ex ante had a
total of eleven 4’ 4L fixtures.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 113%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 3,898 4,386 113% 0.83
Total 3,898 4,386 113% 0.83
8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6117

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/21/18 and
07/16/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Ex Gross kWh
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling Ante KWh Post kWh Realization
Name/ID RNeference Category Quantity Quantity Wattage Wattage Operation Interaction Savings Savings Rate
umber Factor
E%ili‘:é‘_ 22 22| 164 72| 4376 101 | 7797 | 8911 |  114%
EED| Lamp | 3026 Lighting | Standard 8 8 138 72 2,107 1.01 | 3,143 | 1,119 36%
eplacing
T12 Lamp 164 36 212 1.01 987 55 6%
Total 11,927 | 10,084 85%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (4,376) is greater than the annual hours of operation used to calculate ex ante savings (3,600).
The second and third line items were in the basement with fewer annual hours of usage (2,107 and
212, respectively).

The efficient wattage verified during the M&YV site visit for the second line item in the table above (72W)
is greater than the ex ante savings estimate (36W). The client had installed 2 lamps in each fixture
instead of 1 lamp as claimed in the application.

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned small
retail in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.8®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 85%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 21% of the lamps, underestimated installed quantity
for the second measure, and overestimated heating and cooling interactive effects.

85 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 11,927 10,084 85% 1.92
Total 11,927 10,084 85% 1.92
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Site ID 6124

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/14/18 and
07/11/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Ex | Gross kWh
Measure Measure End Use Baseline | Efficient | Baseline | Efficient Cooling A
Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage Hours .Of Interaction AntelkWh POSt.kWh Reﬂlzatlon
Number Operation Factor Savings Savings ate
306140-Lighting- 15 15 460 222 | 8,760 1.00 | 33,462 | 31,273 93%
Iéigl:;nmgplnterior 3004-1 | Lighting | Standard 15 15 460 222 | 6,389 1.00 | 12,224 | 22,807 187%
HID Lamp 15 15 460 222 | 8,619 1.00 | 12,224 | 30,769 252%
Total 57,910 | 84,849 147%

The annual lighting hours of operation verified during the M&V site visit for the second and third line
items in the table above (6,389 and 8,619, respectively) are greater than the annual hours of operation
used to calculate ex ante savings (3,200). The first line item corresponds with the ex ante hours.

A heating and cooling interactive factor of 1.00, applicable to an unconditioned site was applied to the
ex post lighting energy savings. The ex ante savings estimate accounted for a heating and cooling
factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.8¢

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 147%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 2/3 of the measures and overestimated heating and
cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard Lighting 57,910 84,849 147% 16.12
Total 57,910 84,849 147% 16.12
8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6135

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eight photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/30/18 and
07/25/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MZ:s’\lAJre End Use Baseline | Efficient | Baseline | Efficient Annual g‘éi}:gg Gross Ex Gross Ex Gros_s kWh
Name/ID RﬁLenr]ei)r;cre Category Program Quantity | Quantity | Wattage | Wattage g;:rftigfn Inf;itc(tliron Ag;iiﬁ\ggh Pst);\t/i?évsh Rezggta; fon
26 26 88 34 | 2,821 115 | 4,063 | 4,547 112%
306143-Lighting- 8 8 32 9| 2,146 1.15 532 453 85%
LED Lamp or 3025 13| 13| 59| 28] 3196| 1.15| 1166 | 1,478 | 127%
Fixture Replacing
T8 Lamp or Fixture 4 4 32 17 | 2,146 1.15 173 148 85%
46 12 | 2,146 1.15 786 670 85%
306140-Lighting-
LED Lamp or
Fixture Replacing 3004-1 10 10 129 15| 2,515 115 | 3,298 | 3,291 100%
Interior HID Lamp
or Fixture
306143-Lighting-
LED Lamp or 3025 | Lighting | SBDI 2| 2| 86| 30| 518 115| 151 31| 20%
Fixture Replacing
T8 Lamp or Fixture
301037-Lighting-
LED <=20 Watt
Lamp or Fixture 1 544 6 6| 43 o| 789| 115| 573| 185| 32%
Replacing Halogen
A >=40 Watt Lamp
or Fixture
200808-Lighting-
LED <=13 Watt
Lamp Replacing o
Halogen MR-16 35- 3012 8 8 50 7| 2,498 1.15 996 986 99%
50 Watt Lamp or
Fixture
Total 11,738 | 11,790 100%

The annual lighting hours of operation verified during the M&YV site visit for the first and third line items
in the table above (2,821 and 3,196, respectively) are greater than the annual hours of operation used
to calculate ex ante savings (2,704). The remaining line items have hours of use fewer (ranging from
151 — 2,515).

An adjusted base wattage of 43W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 60W incandescent lamp. The ex ante base wattage of 42W was
computed within the application by factoring 70% of a 60W incandescent lamp.
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A heating and cooling interactive factor of 1.15, applicable to a electric heated, air conditioned large
office in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 100%.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 11,738 11,790 100% 2.24
Total 11,738 11,790 100% 2.24
87 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6136

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed nine photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 6/29/18 and
7/25/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating

Measure End Use Program Baseline | Efficient | Baseline | Efficient Hours of Cooling
Reference Category d Quantity | Quantity | Wattage | Wattage ) Interaction

Number Operation Factor

40 40 114 34 | 3,142 1.15 | 9,259 | 11,540 125%

Gross Ex GrossEx | Gross kWh
Ante kWh Post kWh Realization
Savings Savings Rate

Measure Name/ID

306143-Lighting-LED 10 10| 114 | 23| 5234 | 1.15| 2,633 | 5468 | 208%
Lamp Replacing T8 3025 5 5 32 18 | 2,038 | 1.15 203 164 | 81%
Lamp 56 24| 1694 | 1.15 277 187 |  67%

24 24 | 114 56 | 2,898 | 1.15| 4,027 | 4,630 | 115%

301039-Lighting-LED
<=20 Watt Lamp
Replacing Halogen
PAR Lamp
306143-Lighting-LED
Lamp Replacing T8 3025 59 59 59 28 | 2,125 115 | 5,292 | 4,461 84%
Lamp
301037-Lighting-LED
<=20 Watt Lamp
Replacing Halogen A
>=40 Watt Lamp

Total 23,834 | 28,619 120%

3008 Lighting | SBDI 11 11 67 13 | 2,884 115 1,639 | 1,948 | 119%

3011 4 4 53 9| 1,098 1.15 504 222 44%

The annual lighting hours of operation verified during the M&V site visit for the first, second, fifth, and
sixth line items in the table above (ranging from 2,884 — 5,234) are greater than the annual hours of
operation used to calculate ex ante savings (2,704). The remaining lines have annual hours fewer
(ranging from 1,098 — 2,125).

An adjusted base wattage of 53W was used for the eighth line item in the ex post savings analysis to
meet the EISA 2007 standard lumen equivalent for a 75W incandescent lamp. The ex ante base
wattage of 52.5W was computed within the application by factoring 70% of a 75W incandescent lamp.

The efficient wattage of the sixth line item in the table above (13W) verified during the M&V site visit is
fewer than the ex ante savings estimate wattage (15W).

A heating and cooling interactive factor of 1.15, applicable to an electric heated, air conditioned large
office in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.88

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 120%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 54% of the measures, overestimated efficient
wattage for one measure, and underestimated heating and cooling interactive effects.

Site-Level Energy Savings

) End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 23,834 28,619 120% 5.44
Total 23,834 28,619 120% 5.44

8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6137

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eight photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/30/18 and
07/25/18.

Analysis Results

Lighting Retrofit Savings Calculations

MZaere End Use Baseline | Efficient | Baseline | Efficient Annual gﬁg}:gg Gross Ex Gross Ex | Gross kiwh
Measure Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage Hours of Interaction Ante kWh PostkWh | Realization

Operation Savings Savings Rate

Number Factor

14 14 59 17 | 4,240 116 | 1,701 2,862 166%

306143-Lighting-LED 4 4 32 9| 4,240 1.15 266 448 | 166%

Lamp Replacing T8 | 3025 3 3 56 30 | 3,254 1.15 226 201 | 129%

Lamp 17 17 59 28 | 1,975 115 | 1,525 | 1,195 78%
1

39 39 88 34 | 2,543 A5 6,003 | 6,148 | 101%

306140-Lighting-LED
Lamp Replacing 3004-1 5 5 129 15| 2,933 115 | 1,649 | 1,919 116%
Interior HID Lamp
306143-Lighting-LED
Lamp Replacing T8 3025
Lamp
301037-Lighting-LED
<=20 Watt Lamp
Replacing Halogen A
>=40 Watt Lamp
200808-Lighting-LED
<=13 Watt Lamp
Replacing Halogen 3012 6 6 50 7 - 1.15 746 - 0%
MR-16 35-50 Watt
Lamp

Total 14,168 | 17,000 | 120%

Lighting | SBDI 6 6| 114| 34| 5747 | 115| 1389 | 3166 | 228%

3011 6 6 43 9| 4,146 1.15 573 971 169%

The annual lighting hours of operation verified during the M&V site visit for the fourth and fifth line item
in the table above (1,975 and 2,543, respectively) are fewer than the annual hours of operation used
to calculate ex ante savings (2,704). The remaining line items (1-3 and 6-8) have greater hours of
operation (ranging from 2,933 — 5,747).

The ninth line item in the table above was installed within a track fixture with no electricity connected.
Therefore, there are no hours of use since the lamps do not operate.

An adjusted base wattage of 43W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 60W incandescent lamp. The ex ante base wattage of 42W was
computed within the application by factoring 70% of a 60W incandescent lamp.

A heating and cooling interactive factor of 1.15, applicable to a n electric heated, air conditioned large
office in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 120%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 40% of the measures and underestimated heating
and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 14,168 17,000 120% 3.23
Total 14,168 17,000 120% 3.23

8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6146

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/30/18 and
07/25/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM i
Heating
Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross Ex Gross kiwh
Name/ID Refzrenc Category Program Quantity Quantity Wattage Wattage O'-lg?:rftigL Intgraction Asn;?/ig\gh Ps():\t/i':]\évsh Reaggta; fon
Number actor
306142-Lighting- 14 14 82 34 2,080 1.00 1,869 1,399 75%
LED Lamp Replac 3026 34 34 174 86 2,463 1.00 8,325 7,390 89%
T12Lamp 3 3| 82| 28| 1947 100| 452 315| 70%
<20W Lamp Replac | 3011 | ~9""9 1 ; 72 ; -l 1.00 163 - 0%
HalogenA>40W La
306142-Lighting-
LED Lamp Replac 3026 18 18 174 86 1,644 1.00 4,406 | 2,604 59%
T12 Lamp
Total 15,215 | 11,708 7%

The annual lighting hours of operation verified during the M&V site visit (ranging from 1,644 to 2,463)
are fewer than the annual hours of operation used to calculate ex ante savings (2,600).

The M&YV site visit discovered that the fourth line item in the table above was not retrofitted. On a return
visit the lamp was still an incandescent lamp. Therefore, the efficient quantity, hours of use, kWh
savings, and realization rate are zero.

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned small
retail facility in St. Louis, was applied to the ex post lighting energy savings for the lobby area. All other
locations were unconditioned with a 1.00 factor applied. The ex ante savings estimate accounted for a
heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 77%. The ex ante energy savings estimate was premised on

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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overestimated annual lighting operating hours, all measures installed, and overestimated heating and
cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 15,215 11,708 77% 2.22
Total 15,215 11,708 7% 2.22
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Site ID 6147

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/03/18 and
7/30/18.

Analysis Results

Lighting Retrofit Savings Calculations

Mlsshﬂre End Use Baseline | Efficient | Baseline | Efficient Annual gii::rr:g Gross Ex E(;rgcs):t Gross kWh
Measure Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage c')-‘ ourslof Interaction Asn te.kWh kWh Reﬂlzatlon
Number peration Factor avings Savings ate
306142-Lighting-LED R
LampReplac T12 Lamp 3026 16 16 82 28 796 1.00 | 2,403 688 29%
301037-Lighting-LED
<=20 t Lamp Replacing | 3011 P 2 2 43 9 207 1.1 183 16 9%
HalogenA >40W Lamp Lighting | SBDI
306142-Lighting-LED 3026 4 4 82 28 | 1,626 1.05 601 370 62%
LampReplac T12 Lamp 40 40 | 174 86 | 1,194 | 1.04 | 9,793 | 4369 | 45%
Total 12,980 | 5,443 42%

The annual lighting hours of operation verified during the M&V site visit (ranging from 207 — 1.626) are
fewer than the annual hours of operation used to calculate ex ante savings (2,600). The site has many
windows, so the client stated they do not use their lighting often.

An adjusted base wattage of 43W was used for the second line item in the ex post savings analysis to
meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp. The ex ante base
wattage of 42W was computed within the application by factoring 70% of a 60W incandescent lamp.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings for the office areas. The remaining
locations were unconditioned and received a factor of 1.00. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 42%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

91 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 12,980 5,443 42% 1.03
Total 12,980 5,443 42% 1.03
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Site ID 6148

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/03/18 and
07/30/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ante Ex Post A
Measure Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage Cl)-‘ ourstlof Interaction kWh kWh Reﬂlz? tion
Number peration Factor Savings Savings ate
306142-Lighting-LED 3 3 82 28 740 1.00 309 120 39%
Lamp Replacing T12 3026 Lighting | SBDI 2 2 164 28 1,910 1.00 519 520 100%
Lamp 22 22| 174 | 86| 1,742| 1.00 | 3,698 | 3372 | 91%
Total 4,526 | 4,011 89%

The annual lighting hours of operation verified during the M&V site visit for the second line item in the
table above (1,910) are greater than the annual hours of operation used to calculate ex ante savings
(1,785). The first and third line items had fewer annual hours of operation (740 and 1,742, respectively).
The installed location for the first measure has infrequent usage.

A heating and cooling interactive factor of 1.00, applicable to a gas heated, non-air-conditioned facility
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 89%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 93% of the measures and overestimated heating and
cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
SBDI Lighting 4,526 4,011 89% 0.76
Total 4,526 4,011 89% 0.76

92 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6149

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed seven photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/28/18 and
07/23/18.

Analysis Results

Lighting Retrofit Savings Calculations

MTRM End U Baseli Effici Baseli Effici Annual gea}@ng GrXSS > EGrSSS Gross kWh

easure n Se aseline icient aseline icient 00ling nte X Post o

Measure Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage (')-‘ ourslof Interaction kWh kWh Reﬂlzatlon
Number peration Factor Savings Savings ate

306142-Lighting-LED 30 30 138 86 2,292 1.00 | 4,663 | 3,576 7%

Lamp Replacing T12 3026 1 1 276 86 1,620 1.00 568 308 54%

Lamp 2 2 82 36 | 2,457 100 | 275| 226 82%

301037-Lighting-LED o

Lamp Replacing 3011 | Lighting | SBDI 17 17 43 10| 1,338 | 1.09| 1,626 | 816 | 50%

Halogen A Lamp

306142-Lighting-LED

Lamp Replacing T12 3026 3 3 227 86 9 1.00 | 453 4 1%

Lamp

Total 7,585 | 4,930 65%

The annual lighting hours of operation verified during the M&V site visit (ranging from 9 — 2,457) are
fewer than the annual hours of operation used to calculate ex ante savings (2,794).

An adjusted base wattage of 43W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 60W incandescent lamp. The ex ante base wattage of 42W was
computed within the application by factoring 70% of a 60W incandescent lamp.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings for all office locations. A factor of 1.00
was applied to the shop areas since they were unconditioned. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 65%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours overestimated heating and cooling interactive effects.

9 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 7,585 4,930 65% 0.94
Total 7,585 4,930 65% 0.94
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Site ID 6155

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure
Reference
Number

Heating
Cooling
Interaction
Factor

Gross kWh
Realization
Rate

Gross Ex
Post kwh
Savings

Gross Ex
Ante kWh
Savings

Annual
Hours of
Operation

Measure
Name/ID

100211-Lighting-
Non Linear LED
Fixture Replacing
High Pressure
Sodium Fixture

Total

Efficient
Wattage

Baseline
Wattage

Efficient
Quantity

Baseline
Quantity

End Use

Category Program

Exterior

Lighting 1.00

1169 Custom 99 99 465 74 | 4,790 169,632 | 185,505 | 109%

169,632 | 185,505 | 109%

The annual lighting hours of operation verified during the M&V site visit (4,790) are greater than the
annual hours of operation used to calculate ex ante savings (4,380). A timer controlled 78% of the
measure while 22% were controlled through photo cells®.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 109%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 169,632 185,505 109% 1.04
Total 169,632 185,505 100% 1.04

%% Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>

%5 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6171

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM ) - . - Annual Heat@ng Gross Ex GrossEx | Gross kWh
Measure Name/ID Measure End Use Program Basellne EffICIelm Baseline | Efficient Hours of Coollnlg Ante kWh Post kWh Realization
Rﬁzer;ir;cre Category Quantity | Quantity | Wattage | Wattage Operation Intls;tcgron Savings Savings Rate
306142-Lighting-LED 37 37 82 34 | 8,760 1.01 | 16,647 | 15,651 94%
Lamp Replacing T12 3026 Lighting | SBDI
Lamp 17 17 120 17 | 8,760 1.18 | 16,412 | 18,038 110%
Total 33,059 | 33,689 102%

The annual lighting hours of operation verified during the M&V site visit (8,760) correspond with the
annual hours of operation used to calculate ex ante savings.

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned small
retail facility in St. Louis, was applied to the ex post lighting energy savings for sales floor locations. A
factor of 1.18 was applied to the walk-in cooler doors since the area is refrigerated. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 102%. The ex ante energy savings estimate was premised on
underestimated heating and cooling interactive effects for 69% of the installed measures.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 33,059 33,689 102% 6.40
Total 33,059 33,689 102% 6.40
% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6172

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/04/18 and
07/30/18.

Analysis Results

Lighting Retrofit Savings Calculations

MzaRs,\Sre End Use Baseline | Efficient | Baseline | Efficient Annual Egiﬂﬂg Gross Ex Gross Ex | Gross k\.Nh
Measure Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage g ours .Of Interaction Ante.kWh POSt.kWh Realization
Number peration Factor Savings Savings Rate
306142-Lighting-LED
Lamp Replacing T12 3026 | Lighting | SBDI 39 39 | 138 44 | 2,732 1.00 | 12,239 | 10,015 82%
Lamp
Total 12,239 | 10,015 82%

The annual lighting hours of operation verified during the M&V site visit (2,732) are fewer than the
annual hours of operation used to calculate ex ante savings (3,120).

A heating and cooling interactive factor of 1.00, applicable to a unconditioned facility in St. Louis, was
applied to the ex post lighting energy savings. The ex ante savings estimate accounted for a heating
and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 82%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
SBDI Lighting 12,239 10,015 82% 1.90
Total 12,239 10,015 82% 1.90
97 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6188

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/03/18 and
07/30/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure
Reference
Number

Gross Ex
Ante
kWh

Savings

Gross
Ex Post
kWh
Savings

Heating
Cooling
Interaction
Factor

Annual
Hours of
Operation

Gross kWh
Realization
Rate

End Use
Category

Efficient
Quantity

Baseline
Wattage

Baseline
Quantity

Efficient

Measure Name/ID Wattage

Program

306135-Lighting-LED
Lamp Replacing T5
Lamp
306143-Lighting-LED
Lamp Replacing T8
Lamp

Total

3088 6 6
Lighting | SBDI
3025 1 1

240 100 | 1,810 1.00 | 1,869 | 1,520 81%

114 34| 1,810 1.00 178 145 81%

2,047 | 1,665 81%

The annual lighting hours of operation verified during the M&V site visit (1,810) are fewer than the
annual hours of operation used to calculate ex ante savings (2,080).

A heating and cooling interactive factor of 1.00, applicable to an unconditioned facility in St. Louis, was
applied to the ex post lighting energy savings. The ex ante savings estimate accounted for a heating
and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 81%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh SaVingS Gross Ex
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 2,047 1,665 81% 0.32
Total 2,047 1,665 81% 0.32
% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6191

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor

loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/14/18 and
08/08/18.

Analysis Results

Lighting Retrofit Savings Calculations

Vesaure End Use Baseline | Efficient | Baseline | Efficient | AmMua Eﬁiﬂﬂg GrossEx | o8 | Grosskwn
Measure Name/ID Rﬁmie Category Program | ity | Quantty | Wattage | Wattage gseur;s"gfn Imf ;ifé'fn ASn;t\a/iE\évsh sms Reaggglon
igﬁ: ;g;'-F‘?:tﬂfr‘g"-ED . 6 6| 164| 48| 2225| 141 | 387 | 1,713 | 443%
('jfl[fl'ifu':‘g T12lamp | 020 | Lontng | SBO 16 16 | 138 | 44 67| 100| 837| 100| 12%
Total 1224 | 1813 | 148%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (2,225) are greater than the annual hours of operation used to calculate ex ante savings (520).
This measure was installed within the office area with posted hours of 8 a.m. to 4:30 p.m. Monday
through Friday. The second line item above had fewer verified hours (67) than the ex ante estimated
hours. This measure was placed within infrequently used storage closets.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings for the office measures. The storage
measures were unconditioned, so a 1.00 factor applied. The ex ante savings estimate accounted for a
heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 148%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects for half of the installed measures.

9 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 1,224 1,813 148% 0.34
Total 1,224 1,813 148% 0.34
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Site ID 6192

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor

loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/14/18 and
08/08/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling Ante KWh Ex Post Realization
Name/ID RﬁLer;ebr;cre Category Quantity Quantity Wattage Wattage Operation Im's;glron Savings Sg\%r‘gs Rate
S%0142-Lighting- 15 15| 164 | 30| 1,908 | 111 | 5256 | 4,247 | 81%
Replacinng 12 3026 | Lighting | SBDI
Lamp 2 2 82 15 25 1.1 351 4 1%
Total 5,607 | 4,250 76%

The annual lighting hours of operation verified during the M&V site visit (25 and1,908) are fewer than
the annual hours of operation used to calculate ex ante savings (2,444). The second line item in the
table above was located in a back room where the lighting is not utilized often. The ex ante hours were
found to also be greater than the posted store hours (2,020).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 76%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 5,607 4,250 76% 0.81
Total 5,607 4,250 76% 0.81

100 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6025

Data Collection

The participant received EMS Program incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation and school schedules. ADM also collected information on building
construction and HVAC equipment nameplates that were necessary for energy modeling purposes.

Analysis Results

EMS Controls Savings Calculations

Energy savings for the installed measures were calculated using IPMVP Option D: Calibrated
Simulation. ADM compiled two eQuest models for each project using the details and construction
documents collected during the on-site M&V visit and from the project documentation. For project 1,
ADM first modeled the baseline building. For project 2, ADM modeled the as-built building first.

Upon completion of the initial models, custom weather files were created using 2016 & 2018 NOAA
weather data for the region. Using this weather file and the utility provided billing data for the building,
ADM ensured that the models’ energy load shapes matched that of the bills. ADM performed baseline
calibration for Project 1 due lack of enough post data and as-built calibration for Project 2 because
there was a utility meter change at the same time as the project. The results of this calibration effort
can be seen below:

Project 1 — 2016 Monthly kWh Calibration
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Project 2 — 2018 Monthly kWh Calibration

Upon calibrations of the eQuest models, the impacts of the installed measures were added through the
uses of parametric runs. Once the parametric runs were defined, the initial models and parametric runs
were simulated using TMY3 weather data. The total realized energy savings are the differences
between the baseline and as-built models’ energy usages, and the total site-level energy savings by
end use can be seen in the following tables:

Project 1 — Typical Year Energy Usage (kWh) by End Use

. . kWh
End-Use Baseline As-Built .
Savings
Lighting 87,286 87,286 0
Miscellaneous
. 29,452 29,452 0
Equipment
Heating 38,124 38,124 0
Supplemental
pp' 0 0 0
Heating
Cooling 62,131 46,321 15,810
Heat Rejection 0 0 0
Pumps 876 876 0
Fans 37,043 23,176 13,866
Domestic Hot Water 0 0 0
Exterior Lighting 0 0 0
Total 254,911 225,235 29,676
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Project 1 — Typical Year Energy Usage (kWh) by End Use

End-Use Baseline As-Built S:\I///l'l/qhgs
Lighting 87,286 87,286 0
Miscellaneous Equipment 29,452 29,452 0
Heating 38,124 38,124 0
Supplemental Heating 0 0 0
Cooling 62,131 46,321 15,810
Heat Rejection 0 0 0
Pumps 876 876 0
Fans 37,043 23,176 13,866
Domestic Hot Water 0 0 0
Exterior Lighting 0 0 0
Total 254,911 225,235 29,676
Measure level savings are shown in the following table:
EMS Savings
TRM Gross Ex Gross Ex | Gross kWh
Measure Name/ID Measure End Use Program Ante kWh | Post kWh | Realization
Reference | Category Savings Savings Rate
Number
117920 - Controls — Cooling 1169 Cooling EMS 27,702 15,810 57%
118220 - Controls — HVAC 1169 HVAC EMS 6,925 13,866 200%
117920 - Controls — Cooling 1169 Cooling EMS 21,071 8,216 39%
118220 - Controls — HVAC 1169 HVAC EMS 5,268 13,442 255%
Total 60,966 51,335 84%

There were significant differences in the ex ante and ex post analysis methodologies for the EMS
controls. The ex ante analysis used bin calculations with assumed loads, hours of operation, and
savings distributions (80% cooling and 20% ventilation). The ex post energy simulations resulted in
less cooling savings and more ventilation (HVAC) savings. ADM created eQuest models of the two
relevant buildings and calibrated the models to actual billing data. This method accounts for interactive
effects and building and HVAC system operations better than the ex ante calculations.

The site-level verified energy savings are 51,335 kWh, resulting in a site-level realization rate of 84%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
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Site-Level Energy Savings

kWh Savings

Gross Ex
Incentive End Use Category /(\Sr ?Si Vf/)f; Gross Ex Post R Glr_ OS? Post kW
e kWh Savings eerzalion | Reduction

Savings Rate
Cooling 27,702 15,810 57% 7.48
EMS HVAC 6,925 13,866 200% 5.97
Cooling 21,071 8,216 39% 14.40
HVAC 5,268 13,442 255% 6.16
Total 60,966 51,334 84% 27.85
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Site ID 6039

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eight photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/26/18 and
6/18/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

M easure Measure End Use Program Baseline Efficient | Baseline Efficient '_ﬁ] nur;zegf Cooling Eiv@?fe GII‘EOXSEﬁ\SI:Ih S(regslii:t\i/g :

Na me // D Rﬁ{]er;ir;cre Category 9 Quantity Quantity | Wattage | Wattage Operation Intg;giron Savings Savings Rate
305801-Lighting-
Delamping Replacing 3084 80 - 40 - 1,443 1.14 | 10,272 5,252 51%
T12 <=40 Watt
395401&{%@?9-5 s 80 80 40 14 | 1,443 114 | 6,677 | 3,414 51%

inear <=5.

Watts/ft) Replac T12 3026 50 50 40 14 3,043 1.14 4,173 4,501 108%
<=40 Watt Linear ft 40 40 40 14 429 1.14 3,338 507 15%
305801-Lighting-
Delamping Replacing 3084 20 - 40 - 429 1.14 2,568 390 15%
T12 <=40 Watt
305401-Lighting-
Linear ft LED (<=5.5 o
Watts/ft) Replac T12 3026 Lighting | Standard 30 30 40 14| 2,910 1.14 2,504 2,582 103%
<=40 Watt Linear ft
201111-Lighting-LED
<=11 Watt Lamp 3011 20| 20| 43| 10| 1181| 1.14| 2087 | 900 | 43%
Replacing Halogen A
28-52 Watt Lamp
305801-Lighting-
Delamping Replacing 3084 15 - 40 -1 2,910 1.14 1,926 1,986 103%
T12 <=40 Watt
305401-Lighting- 0
Linear ft LED (<=5.5 2026 12 12 40 12 | 2,268 1.14 1,079 867 80%
Watts/ft) Replac T12 10| 10| 40| 13| o970| 1.14 867 208 | 34%
<=40 Watt Linear ft )
Total 35,491 | 20,698 58%

Primary data were used to develop estimates of annual lighting operating hours, except in locations
with 24/7 lighting. For all facility areas monitored, except the third line item in the table above, the
estimated annual operating hours were fewer than those used to develop the ex ante energy savings
estimates (3,000). The fourth and fifth line items in the table above have particularly low annual hours
of operation compared to those used to develop the ex ante energy savings estimate due to lighting
being installed in classroom locations with low usage.

An adjusted base wattage of 43W was used in the ex post savings analysis for the seventh line item in
the table above to meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp. The
ex ante base wattage of 42W was computed within the application by factoring 70% of a 60W
incandescent lamp.
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A heating and cooling interactive factor of 1.14, applicable to a gas heated, air conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 58%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 35,491 20,698 58% 3.93
Total 35,491 20,698 58% 3.93

101 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6040

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 05/04/18 and
05/23/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heal
M easure Measure End Use Baseline Efficient Baseline Efficient Annual Ciil:rrl]g Gross Ex Gross Ex Gros_s kWh
N // D Reference Category Program Quantity Quantity Wattage Wattage Hours .Of Interaction AntelkWh POSt,kWh Realization

ame, Number Operation Factor Savings Savings Rate
306142 66 66 138 44 5,331 1.00 16,570 33,072 200%
Lighting-LED 3026 | Lighting | SBDI 50 50 | 138 44 | 4,708 1.00 | 12,552 | 22,128 | 176%
ﬁrznri Replacing 6 6 164 44 | 2,647 1.00 1,923 1,906 99%
am

P 83 44 4,284 1.00 104 167 161%
Total 31,149 57,273 184%

The annual lighting hours of operation verified during the M&V site visit (ranging from 2,647 and 5,331)
are greater than the annual hours of operation used to calculate ex ante savings (2,496).

A heating and cooling interactive factor of 1.00 was applied to the ex post lighting energy savings. All
measures were installed in unconditioned spaces. The ex ante savings estimate accounted for a
heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 184%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 31,149 57,273 184% 10.88
Total 31,149 57,273 184% 10.88

102 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6041

The participant received SBDI and Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed fourteen photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/9/2018

and 10/10/2018

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kwWh
Savings

Gross kWh
Realization
Rate

301037-Lighting-

LED <=20 W Lamp
Replacing Halogen
A >=40 Watt Lamp

3011

301039-Lighting-
LED <=20 W Lamp
Replacing Halogen
PAR Lamp

3008

306143-Lighting-
LED Lamp
Replacing T8 Lamp

3025

306142-Lighting-
LED Lamp Replac
T12 Lamp

3026

306143-Lighting-
LED Lamp
Replacing T8 Lamp

3025

306142-Lighting-
LED Lamp Replac
T12 Lamp

3026

306143-Lighting-
LED Lamp
Replacing T8 Lamp

3025

306142-Lighting-
LED Lamp Replac
T12 Lamp

3026

Lighting

SBDI

26

26

43

1,138

0.99

463

1,001

216%

53

11

767

0.98

90

127

141%

Standard

100

100

114

30

1,581

0.98

17,473

13,054

75%

26

26

164

30

1,751

0.98

7,247

5,995

83%

10

10

221

102

1,985

0.98

2,475

2,322

94%

16

16

82

30

1,492

0.98

1,731

1,220

1%

88

30

1,985

0.98

241

226

94%

82

36

1,985

0.98

95

90

94%

Total

29,815

24,036

81%

The annual lighting hours of operation verified during the M&V site visit for the first, second, fifth,
seventh, and eighth line items in the table above (ranging from 767 to 1,985) are greater than the
annual hours of operation used to calculate ex ante savings (ranging from 504 to 1,944). The hours for
the third, fourth, and sixth line items above are fewer than used to calculate ex ante savings (1,944).

The ex ante savings estimate used an adjusted base wattage of 42W for the first item in the above
table and 52.5W for the second line item by multiplying the provided wattage by 70%. Adjusted base
wattages of 43W and 53W, respectively, were used in the ex post savings analysis to meet the EISA
2007 standard lumen equivalent for 60W and 75W incandescent lamps.

A heating and cooling interactive factor of 1.29, applicable to a medium temperature walk-in cooler,
was applied to the ex post lighting energy savings for a portion of the first line item. A factor of 0.98,
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applicable to an electrically heated, air conditioned education based facility in Jefferson City, Missouri,
was applied to the ex post lighting energy savings for the remaining line items. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.1%3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 81%. The ex ante energy savings estimate was premised upon
overestimated hours of operation for 75% of the installed lamps and overestimated heating and cooling
interactive effects for the entire project.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard 29,262 22,909 78% 4.35
Lighting
SBDI 553 1,128 204% 0.21
Total 29,815 24,036 81% 4.57
103 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6053

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

Measur .
TRM Annual Heating Gross kWh
e Measure End Use Program Baseline Efficie‘nt Baseline Efficient Hours of Coolinlg Ex An@e kWh Ex Post Qross Realization
Na me // Rﬁ{]enr]%r;cre Category Quantity Quantity Wattage Wattage Operation Int;arlzztcélron Savings kWh Savings Rate
D
8 8 455 81 2,120 1.00 7,181 6,344 88%
8 8 455 81 2,120 1.00 7,181 6,344 88%
8 8 455 81 2,120 1.00 7,181 6,344 88%
8 8 455 81 4,308 1.00 13,105 12,888 98%
8 8 455 81 2,120 1.00 7,181 6,344 88%
8 8 455 81 2,120 1.00 7,181 6,344 88%
8 8 455 81 4,308 1.00 13,105 12,888 98%
8 8 455 81 2,120 1.00 7,181 6,344 88%
8 8 455 81 2,120 1.00 7,181 6,344 88%
100208-
Lighting- 8 8| 455 81| 2120 1.00 7,181 6,344 88%
E‘On 8 8 455 81 2,120 1.00 7,181 6,344 88%
Inear
LED Exterior 8 8| 455 81| 2120 1.00 7,181 6,344 88%
- 1169 S Custom
Fixture Lighting 8 8| 455 81| 2120 1.00 7,181 6,344 88%
Replacing
Metal 8 8| 455 81| 2,120 1.00 7,181 6,344 88%
F'_altide 8 8| 455 81| 2,120 1.00 7,181 6,344 88%
IXture
8 8 455 81 2,120 1.00 7,181 6,344 88%
8 8 455 81 2,120 1.00 7,181 6,344 88%
8 8 455 81 2,120 1.00 7,181 6,344 88%
6 6 455 81 2,120 1.00 5,386 4,758 88%
8 8 455 81 2,120 1.00 7,181 6,344 88%
8 8 455 81 2,120 1.00 7,181 6,344 88%
16 16 455 81 2,120 1.00 14,362 12,687 88%
24 24 455 81 2,120 1.00 21,542 19,031 88%
16 16 455 81 2,120 1.00 14,362 12,687 88%
Total 211,120 | 189,125 90%
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The annual lighting hours of operation for the fourth and seventh line items in the above table using
photo cells (4,308'%4) are less than the hours of operation used to calculate ex ante savings (4,380).
The annual lighting hours of operation for the remaining line items (2,120) are less than the hours of
operation used to calculate ex ante savings (2,400). These lights are turned on by photocells and are
turned off at midnight.

No heating and cooling interactive effects were considered due to all lighting being installed in exterior
locations. The ex ante savings estimate did not account for a heating and cooling factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'9°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 90%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Custom Exterior Lighting 196,758 176,438 90% 0.99
Total 196,758 176,438 90% 0.99

104 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>
105 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6058

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed nine photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 6/16/18 and

7/11/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use

Na me // D Reference Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante kWh
Savings

Ex Post Gross
kWh Savings

Gross kWh
Realization
Rate

Number
100207-
Lighting-Non
Linear LED
Fixt Replac
T5 HO Fixt

100204-
Lighting-Non
Linear LED
Fixt Replac
T8 Fixture

100207-
Lighting-Non
Linear LED
Fixt Replac
T5 HO Fixt

100204- Lighting

Lighting-Non
Linear LED
Fixt Replac
T8 Fixture

100201-

Lighting-Non
Linear LED | 1169
Fixt Replac
T12 Fixture

100208-
Lighting-Non
Linear LED
Fixt Replac
M H Fixture

100211-
Lighting-Non
Linear LED
Fixt Replac
HPS Fixture

Exterior
Lighting

100208-
Lighting-Non
Linear LED
Fixt Replac

M H Fixture Lighting

100101-
LightingLine
ar Tube LED

Custom

199

199

240

118

8,760

1.00

227,563

213,573

94%

484

484

88

31

2,440

1.01

140,511

68,238

49%

656

656

240

135

8,742

1.00

645,626

604,664

94%

109

109

175

135

8,760

1.00

40,867

38,355

94%

82

45

5,641

1.02

694

424

61%

11

11

82

22

1,356

1.02

3,362

910

27%

12

12

215

27

3,306

1.02

11,490

7,578

66%

13

13

465

76

4,308

1.00

22,150

21,785

98%

25

25

465

128

4,308

1.00

36,902

36,293

98%

24

24

465

128

4,308

1.00

35,425

34,842

98%

14

14

215

21

4,308

1.00

22,093

11,700

53%

23

23

138

44

8,760

1.00

11,011

19,019

173%

21

21

164

45

8,530

1.00

12,728

21,407

168%

189

189

138

44

7,580

1.01

90,486

135,558

150%
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Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante kWh
Savings

Ex Post Gross
kWh Savings

Gross kWh
Realization
Rate

Fixt Replac
T12 Fixture

100208-
Lighting-Non
Linear LED
Fixt Replac
M H Fixture

12

12

215

21

3,306

1.02

7,820

Total

1,300,908

1,222,166

94%

Primary data were used to develop estimates of annual lighting operating hours for interior locations
where operation was not 24/7. For all facility areas monitored, the estimated annual operating hours
were fewer than those used to develop the ex ante energy savings estimates (4,760). This is primarily
due to the fact that (227) lamps were installed in unused office space. During the site visit, ADM staff
verified that this space would not be occupied for the next year.

The annual lighting hours of operation for the eight through tenth line items in the above table using
photo cells (4,308'%) are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.02, applicable to an electrically heated, air conditioned
office in Jefferson City, was applied to the ex post lighting energy savings regarding lighting installed in
office areas. A heating and cooling interactive factor of 1.004, applicable to an electrically heated, air
conditioned manufacturing facility in Jefferson City, was applied to the ex post lighting energy savings
regarding lighting installed in manufacturing and storage locations. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07. Heating and cooling interactive effects were not
accounted for regarding lighting installed in the exterior.

During the site visit, ADM staff noted that 12 of 26 fixtures referenced in the twelfth line item in the table
above was installed in the facility interior. These 12 fixtures are accounted for in the last line item. The
ex post savings analysis applied the “external lighting” end use category for the twelfth line item and
the “lighting” end use category for the final line item.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%”

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 94%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

106 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>
197 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Lighting 1,184,338 1,117,546 94% 212.29
Custom
Exterior Lighting 116,570 104,620 90% 0.59
Total 1,300,908 1,222,166 94% 212.88
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Site ID 6077

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. ADM staff verified the annual lighting operating hours
through interviews with facility personnel regarding lighting operating schedules as the installation of
three photo-sensor loggers to monitor lighting operation. The photo-sensor loggers collected data
between 5/31/18 and 6/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM . - ] - Annual Heat/:ng Ex Ante Ex Post Gross kWh
Measure Measure End Use Program Basellr]e Efﬂcte(rt Baseline Efficient Hours of Coollng KWh Gross Realization
Name/ID Reference Category Quantity Quantity Wattage Wattage Operation Interaction Savings kWh Rate
Number Factor Savings
305402-
Lighting- 104 208 50 10 5,178 111 | 17,012 | 17,309 102%
Linear ft
LED
(<=5.5 3025 Lighting | Standard 44 88 50 10 5,194 1.11 7,198 7,346 102%
Watts/ft)
Replac
T8 32 W 2 2 28 10 4,264 1.1 199 165 83%
Linear ft
Total 24,409 | 24,821 102%

The annual lighting hours of operation verified during the M&V site visit, using photocells, (ranging from
4,264 to 5,194) are fewer than the annual hours of operation used to calculate ex ante savings (5,460).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 102%. The ex ante energy savings estimate was premised on

overestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

108 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 24,409 24,821 102% 472
Total 24,409 24,821 102% 4.72
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Site ID 6131

Data Collection

The participant received New Construction lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
loggers to monitor lighting operation. The photo-sensor logger collected data between 6/01/18 and
8/01/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure End Use Program Baseline Efficient Baseline Efficient
Reference Category J Quantity Quantity Wattage Wattage
Number

Heating
Cooling Gross Ex Post

AntelkWh kWh Savings
Savings

Annual
Hours of
Operation

Measure
Name/

D Interaction

Factor Rate

406123-
Lighting-
New

Constructio C New

n Lighting 3000 Lighting Construction
Power
Density
(LPD)

Gross Ex Gross kWh
Realization

48 48 405 136 2,206 1.00 30,179 28,450 94%

Total 30,179 28,450 94%

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2010) to determine
realized lighting energy savings. The facility constructed in Calloway County which allows for 1.11
lighting watts/SF. The code compliant baseline lighting wattage for this project was 19,425 watts (1.11
watts/SF*17,500SF).

The annual lighting hours of operation verified during the M&V site visit (2,206) are fewer than the
annual hours of operation used to calculate ex ante savings (2,340).

A heating and cooling interactive factor of 1.00, applicable to an unconditioned space was applied to
the ex post lighting energy savings. The ex ante savings estimate also did not account for heating and
cooling interactive effects.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. 109

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 94%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

109 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use ——
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
New Construction Lighting 30,179 28,450 94% 5.40
Total 30,179 28,450 94% 5.40
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Site ID 6134

Data Collection

The participant received New Construction lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules. The timer hours were provided.

Analysis Results

Lighting Retrofit Savings Calculations

Measure TRM Annual Heating
Name/ Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling Ante KWh Gross Ex Post
D Reference Category g Quantity Quantity Wattage Wattage Interaction kWh Savings

Number Rate

Operation Factor Savings
406123-

Lighting-
New

Constructio o New

n Lighting 3000 Lighting Construction
Power
Density
(LPD)

Gross Ex Gross kWh
Realization

856 856 44 10 3,546 1.00 | 104,114 104,106 100%

Total 104,114 104,106 100%

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2007) to determine
realized lighting energy savings. The garage facility constructed in St. Louis County was subject to the
2009 IECC code in effect during the building design, which allows for 0.3 lighting watts/SF. The code
compliant baseline lighting wattage for this project was 38,028 watts (0.3 watts/SF*126,760SF).

The annual lighting hours of operation verified during the M&V site visit (3,546) equal the annual hours
of operation used to calculate ex ante savings. The measures are operated by a timer.

A heating and cooling interactive factor of 1.00, applicable to an unconditioned space was applied to
the ex post lighting energy savings. The ex ante savings estimate also did not use a heating and cooling
factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'"°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 100%.

119 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
New Construction Miscellaneous 104,114 104,106 100% 14.36
Total 104,114 104,106 100% 14.36
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Site ID 6143

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eight photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 08/25/18 and
09/17/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
" . ) . Annual " Gross Ex Gross Ex Gross kWh
Measure RM?asure Entd Use Program Basel;qe Eﬁm??t 3755 fine \i/Evff|;|ent Hours of | ?00“?.9 Ante kWh Post kWh Realization
Name/ID ﬁjﬁge ategory Quantiy |~ Quantty allage allage | operation ns;itcolfn Savings Savings Rate
10 10 164 48 1,916 1.11 2,905 2,458 85%
306142-Liaht 3 3 82 24 1,978 1.00 1,017 344 34%
-Lighting-
LED L gnting 18 18 164 48 2,579 1.11 5,228 5,955 114%
amp 3026
IF_ieplacmg T12 1 1 138 44 | 1,978 1.00 235 186 79%
am
P Light SBDI 20 20 164 48 4,450 1.10 5,809 | 11,308 195%
ightin
gnting 3 3| 138| 44| 3247| 100| 706| 916| 130%
306140-Lighting-
LED Lamp Replac | 3004-1 4 4 460 122 3,158 1.00 3,385 4,269 126%
Interior HID Lamp
306142-Lighting-
LED Lamp Replac 3026 2 2 82 24 3,247 1.00 291 377 129%
T12 Lamp
Total 19,576 | 25,812 132%

The annual lighting hours of operation verified during the M&YV site visit for the first, second, and fourth
line items in the table above (1,916, 1,978, 1,978, respectively) are fewer than the annual hours of
operation used to calculate ex ante savings (2,340). The verified hours for the remaining line items
(ranging from 2,579 and 4,450) are greater than ex ante hours.

The quantity of the second line item in the first table above (3) verified during the M&V site visit is less
than the ex ante savings quantity (7). The remaining lamps were in storage.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.00 was used in
unconditioned warehouse spaces. The ex ante savings estimate accounted for a heating and cooling
factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'""

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 132%. The ex ante energy savings estimate was premised on

I Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 19,576 25,812 132% 4.90
Total 19,576 25,812 132% 4.90
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Site ID 6153

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/12/18 and
08/06/18.

Analysis Results

Lighting Retrofit Savings Calculations

Meas re TRM : - . . Annual Heat_ing Gross kWh
u Measure End Use Program Basellne Eff|0|elnt Baseline Efficient Hours of Coohnlg Gross Ex Ante Gross Ex(Post Realization
Na me // D RﬁLer;ebrge Category Quantity Quantity Wattage Wattage Operation Intserlitc(t)lron kWh Savings kWh Savings Rate
100208-

Lighting-Non 140 92 | 1,080 600 | 3,167 114 | 313,707 | 345887 | 110%
Linear LED 1169 Lighting | Custom

Fixt Replac 28 20| 1,080 | 190 | 3,167 | 1.14| 86400 | 95263 | 110%
M Ha Fixture

Total 400,107 441,150 110%

The annual lighting hours of operation verified during the M&V site visit (3,167) are greater than the
annual hours of operation used to calculate ex ante savings (3,054).

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.!"?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 110%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Lighting 400,107 441,150 110% 83.80
Total 400,107 441,150 110% 83.80

112 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6167

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 08/21/18 and
10/02/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

M easure Measure End Use P Baseline Efficient Baseline Efficient '_f nnual f Cooling AGr?SiVEIE PG rotslfvsr: Srosl_s ktW h
Reference Category rogram Quantity Quantity Wattage Wattage ours 0 Interaction ne ost! ealzation
Name/ID Number Operation Factor Savings Savings Rate
306142-Lighting- 41 41 164 30 | 2285 1.10 | 16,049 | 13,777 86%
LED Lamp Replac 3026 Lighting | SBDI
T12 Lamp 2 2| 164 30 | 1,266 1.10 392 373 95%
Total 16,441 | 14,149 86%

The annual lighting hours of operation verified during the M&V site visit (2,285 and 1,266) are fewer
than the annual hours of operation used to calculate ex ante savings (2,730 and 1,365).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned small retail
in Kirksville, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.''®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 86%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 16,441 14,149 86% 2.69
Total 16,441 14,149 86% 2.69

113 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6169

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor

loggers to monitor lighting operation. The photo-sensor loggers collected data between 08/23/18 and
09/26/18.

Analysis Results

Lighting Retrofit Savings Calculations

Heating
TRM Measure . - . - Annual . Gross Ex Gross Ex Gross kWh
Measure Reference (I?n:j Use Program Baselme Emc'?.?t aast(telme \I/Efoltct|ent Hours of | foohr:g Ante kWh Post kWh Realization

Name/ID Number ategory Quantity | - Quantity atiage altage - operation n;arlzztcolron Savings Savings Rate

306142 54 54 164 30 1,628 1.09 | 22,609 | 12,887 57%
iahtinga- 26 26 164 30 2,464 1.09 | 10,885 9,391 86%
tfrﬂt")”lgeﬁimg 3026 | Lighting | SBDI >
T12 Lamp 4 4 164 30 2,464 1.09 5,025 1,445 29%
164 60 2,331 1.09 325 265 82%
Total 38,844 | 23,988 62%

The annual lighting hours of operation verified during the M&V site visit (ranging from 1,628 - 2,464)

are fewer than the annual hours of operation used to calculate ex ante savings (ranging from 2,920 —
8,760).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned small office

in Kirksville, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 62%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 38,844 23,988 62% 4.56
Total 38,844 23,988 62% 4.56

114 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6173

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/07/18 and
08/01/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use Baseline Efficient Baseline | Efficient Cooling Ex Post A
Neasue pogan | B | et v | Soom | St i
Na me. // D RﬁL&;r]ir;cre Category Quantity | Quantity Wattage | Wattage Operation Intserlifg:)n Savings S;\//ivnhgs Rate
306143-Lighting-LED 1 3555 26| 26| 114| 30 739 | 141 3505 | 1,784 | 51%
Lamp Replac T8 Lamp
306142-Lighting-LED 3026 11 11 82| 15| 715| 111 | 1182 | 582 49%

Lamp Replac T12 Lamp

301037-Lighting-LED
<=20W Lamp Replac 3011 17 17 53 11 2,062 111 | 1,132 | 1,627 144%
Halogen A >=40 WLamp

306143-Lighting-LED 3025 | Lighting | SBDI 5 5 59| 30| 2121 1.11| 233| 340 | 146%
Lamp Replac T8 Lamp

300938-Lighting-LED 3 3 50 70 1642 1.11 207 | 234 | 113%
<=14W Lamp Replacing | 3007

Halogen BR/R Lamp 2 2 65 11 252 1.11 173 30 17%
301037-Lighting-LED

<=20W Lamp Replacing | 3011 2 2 46 9| 2440 | 1.11 117 197 | 168%
HalogenA >=40W Lamp

Total 6,549 | 4,794 73%

The annual lighting hours of operation verified during the M&V site visit for the first, second, and sixth
line items in the table above (739, 715, and 252, respectively) are fewer than the annual hours of
operation used to calculate ex ante savings (1,500). The remaining line items have verified hours of
operation (ranging from 1,642 to 2,440) are greater than ex ante hours of operation.

An adjusted base wattage of 53W and 45.5W was used for the third and seventh line items in the ex
post savings analysis to meet the EISA 2007 standard lumen equivalent for a 75W and 65W
incandescent lamp. The ex ante base wattage of 52.5W ad 45.5W was computed within the application
by factoring 70% of a 75W and 65W incandescent lamp.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in Cape Girardeau, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.''®

115 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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A table showing the energy savings achieved by the measures evaluated for this site is shown below.

The overall gross realization rate is 73%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 61% of the installed measures.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction

SBDI Lighting 6,549 4,794 73% 0.91
Total 6,549 4,794 73% 0.91
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Site ID 6174

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/07/18 and
08/01/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heati
MeaSUf' e Measure End Use Baseline | Efficient | Baseline | Efficient Annual Ciil:rrl]g Gross Ex Gross Ex Gros_s k\.Nh
Na me //D Reference Category Program Quantity | Quantity | Wattage | Wattage g;;;igfn Interaction Asr:/iﬁ\é\gh Pg;\tiﬁ\évsh Re??lztit fon
Number Factor

306140-Lighting-LED
Lamp Replacing 3004-1 7 7 460 115 | 3,388 090 | 6,852 | 7,403 108%
Interior HID Lamp
306143-Lighting-LED | 3,55 13| 13| 114| 30| 3306 | 1.02| 3,000 | 3669 | 118%
Lamp Replac T8 Lamp Lightin SBDI
306142-Lighting LED | 5554 oming 5 5| 227| 54| 1133 | 090 | 2455| 887 | 36%
LampReplac T12Lamp ’ ) ’
306143-Lighting-LED
Lamp Replac T8 Lamp 3025 2 2 59 18 | 1,479 0.96 233 117 50%
or Fixture
Total 12,639 | 12,076 96%

The annual lighting hours of operation verified during the M&YV site visit for the third and fourth line items
in the table above (1,133 and 1,479, respectively) are fewer than the annual hours of operation used
to calculate ex ante savings (2,652). The first and second line items have annual lighting hours of
operation that are greater (3,388 and 3,306, respectively).

A heating and cooling interactive factor of 1.02, applicable to an electric heated, air conditioned small
office in Cape Girardeau, was applied to the ex post lighting energy savings for office locations. A factor
of 0.90 was applied to unconditioned shop spaces. The ex ante savings estimate accounted for a
heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.!"®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 96%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 26% of the installed measures and overestimated
heating and cooling interactive effects.

116 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 12,639 12,076 96% 2.29
Total 12,639 12,076 96% 2.29
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Site ID 6176

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/07/18 and
08/01/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kWh
Savings

Gross kWh
Realization
Rate

306142-
Lighting-
LED Lamp
Replacing
T12 Lamp

3026

301037-
Lighting-
LED <=20W
LampRepla
Halogen A
>40WLamp

3011

Lighting

306142-
LightingLED
LampRepla
T12 Lamp

3026

Exterior
Lighting

SBDI

30

30

138

30

3,019

1.1

10,978

10,834

99%

10

10

164

30

2,643

3,585

3,922

109%

5

5

138

60

2,643

1,043

1,142

109%

43

1"

2,666

829

567

68%

138

30

4,310

1.00

3,722

Total

16,435

20,187

123%

The annual lighting hours of operation verified during the M&V site visit (ranging from 2,643 and
4,310""7) are greater than the annual hours of operation used to calculate ex ante savings (2,500).

An adjusted base wattage of 43W was used for the fourth line item in the ex post savings analysis to
meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp. The ex ante base
wattage of 42W was computed within the application by factoring 70% of a 60W incandescent lamp.

The quantity of the fourth line item in the table above (6) verified during the M&YV site visit is less than
the ex ante savings quantity (10). In addition, 8 of the 38 ex ante measures in the first line item were
installed as exterior lighting (shown in the fifth line item).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
in Cape Girardeau, was applied to the ex post lighting energy savings for interior spaces. The exterior

17 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>
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spaces were not heated or conditioned and received a factor of 1.00. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 123%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Lighting 16,435 16,464 100% 3.13
SBDI
Exterior Lighting - 3,722 - 0.02
Total 16,435 20,187 123% 3.15

118 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6181

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/07/18 and
08/05/18.

Analysis Results

Lighting Retrofit Savings Calculations

Me asure MTRM _ - . - Annual Heat@ng Gross Ex Gross Gross kWh
easure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling Ante KWh Ex Post Realization
N ame /I D Reference Category d Quantity Quantity Wattage Wattage 0 ) Interaction ) kWh
Number peration Factor Savings Savings Rate

306140-Lighting-LED
Lamp Replacing 3004-1 | Lighting | SBDI 16 16 460 100 471 1.14 | 6,163 | 3,501 57%
Interior HID Lamp
Total 6,163 | 3,501 57%

The annual lighting hours of operation verified during the M&YV site visit (533) are fewer than the annual
hours of operation used to calculate ex ante savings (1,000).

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air conditioned community
assembly facility in Cape Girardeau, was applied to the ex post lighting energy savings. The ex ante
savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'"®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 57%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 6,163 3,501 57% 0.67
Total 6,163 3,501 57% 0.67
119 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6182

Data Collection

The participant received SBDI lighting and miscellaneous incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/06/18 and
08/01/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
M easure Measure End Use Baseline Efficient Baseline Efficient Cooling

Program . . Hours of ;
m Reference Category Quantity Quantity Wattage Wattage ’ Interaction
N a e/ I D Number Operation Factor
306142-

Gross Ex Gross Ex Gross kWh
Ante kWh Post kWh Realization
Savings Savings Rate

Lighting-LED
Lamp Replac
T12 Lamp

3026 30 30 164 60 3,832 1.11 | 29,004 | 13,211 46%

301037-
Lighting-LED
<=20 Watt
Lamp Replac
Halogen A
>=40 W Lamp

Lighting

3011 1 1 43 8 171 1.1 48 7 14%

306141-
Lighting-LED
Lamp Replac | 3004-2 Misc. SBDI 1 1 205 38 4,310 1.00 1,451 720 50%
Exterior 24/7
HID Lamp

301037-
Lighting-LED
<=20 Watt
Lamp Replac
Halogen A _
>=40 W Lamp Lighting

3011 6 6 43 6 1,555 1.1 611 381 62%

306142-
Lighting-LED
Lamp Replac
T12 Lamp

3026 5 5 227 60 3,432 1.00 2,203 2,866 130%

Total 33,317 | 17,184 52%

The annual lighting hours of operation verified during the M&YV site visit for the first four line items in the
table above (3,832, 171, 4,310, and 1,556, respectively) are fewer than the hours of operation used to
calculate ex ante savings (8,688, 1,320, 8,688, and 2,642, respectively. The fifth line item has annual
hours (3,532) which is greater than the ex ante estimate hours (2,466).

An adjusted base wattage of 43W was used for the second and fourth line items in the ex post savings
analysis to meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp. The ex ante
base wattage of 42W was computed within the application by factoring 70% of a 60W incandescent
lamp.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in Cape Girardeau, was applied to the ex post lighting energy savings. A factor of 1.00 was used in
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unconditioned shop area and exterior spaces. The ex ante savings estimate accounted for a heating
and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'?® The third line item in the table above operates on a photo-cell with an
end use of exterior lighting while the ex ante savings had an end use of miscellaneous implying 24/7
usage.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 52%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 88% of the installed measures and underestimated
heating and cooling interactive effects for 98% of the project.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Lighting 31,866 16,464 52% 3.13

SBDI
Exterior Lighting 1,451 720 50% 0.04
Total 33,317 17,184 52% 3.13
120 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6184

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/06/18 and
08/01/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
M easure Measure End Use Baseline Efficient Baseline Efficient Cooling

Program . . Hours of ;
Na me // D Reference Category Quantity Quantity Wattage Wattage Interaction

Gross Ex Gross Ex Gross kWh
Ante kWh Post kWh Realization
Savings Savings Rate

Number Operation Factor
306142-Lighting-
LED Lamp or 4 4 164 60 3,600 1.11 3,590 1,655 46%

Fixtu Replac T12 | 3026 | Lighting

Lamp or Fixture 4 4 82 30 3,314 1.00 1,794 689 38%

306141-Lighting-
LED Lamp Fixt Ext
Replac Garage 3004-2 Lightin 4 4 205 38 4,310 1.00 5,803 2,879 50%
or Exterior 24/7 ghling
HID Lamp Fixt

306140-Lighting-
LED Lamp Fixt
Replac Interior
HID Lamp Fixt

3004-1 SBDI 18 18 295 93 4,236 1.00 | 31,373 | 15,400 49%

306142-Lighting-
LED Lamp Fixt o

Replacing T12 3026 Lighting 7 7 227 60 3,969 1.00 | 10,087 4,640 46%
Lamp or Fixture

301037-Lighting-
LED <=20WLamp
or Fixt Replacing | 3011 1 1 72 11 1,258 1.00 129 77 60%
HalogenA >=40W
Lamp or Fixture

Total 52,776 | 25,341 48%

The annual lighting hours of operation verified during the M&V site visit (3,600, 3,314, 4,310"?1, 4,236,
3,969, and 1,258, respectively) are fewer than the annual hours of operation used to calculate ex ante
savings (for the first five line items 8,064 and 2,040 for the sixth line item).

An adjusted base wattage of 72W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 100W incandescent lamp for the sixth line item above. The ex ante
base wattage of 70W was computed within the application by factoring 70% of a 100W incandescent
lamp.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in Cape Girardeau, was applied to the ex post lighting energy savings for the office area. A factor of

121 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php
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1.00 was applied to the shop and exterior measures since they were unconditioned. The ex ante
savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?2

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 48%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours. The estimate was also premised on overestimated
heating and cooling interactive effects for 89% of the installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Lighting 46,973 22,461 48% 4.27
SBDI
Exterior Lighting 5,803 2,879 50% 0.02
Total 52,776 25,341 48% 4.28

122 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6187

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/12/18 and
08/06/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

MeaSUF e Measure End Use Program Baseline | Efficient Baseline | Efficient '_ﬁ) nunrg%f Cooling /Sr:f:i\;; Ex Post S(regslii:t\i/g :

Na me. // D RﬁL&;r]ir;cre Category Y Quantity | Quantity Wattage | Wattage Operation Intserlif(t)i?n Savings S;\//ivnhgs Rate
306143 Lighting-LED 3025 24| 24| 114| 44| 3567 | 1.01| 4511 6,063 | 134%
Lamp Replac T8 Lamp
306142-Lighting-LED 3026 | Lightng | SBDI | 10| 10| 164 | 56| 2855 | 1.01| 2,900 | 3,120 | 108%
Lamp Replac T12 Lamp
306143-Lighting-LED )
Lamp Replac T8 Lamp 3025 2 2 59 22 1,146 1.01 199 86 43%
Total 7,610 | 9,269 122%

The annual lighting hours of operation verified during the M&V site visit for the first two line items in the
above table (3,567 and 2,855, respectively) are greater than the annual hours of operation used to
calculate ex ante savings (2,510). The third line item has fewer hours (1,146) and was installed within
restrooms.

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned small
office in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'??

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 122%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 94% of the installed measures.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante Gross Ex Post Gross Post kW
kWh Savings kWh Savings Realization Rate | Reduction

SBDI Lighting 7,610 9,269 122% 1.76
Total 7,610 9,269 122% 1.76

123 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6189

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/14/18 and
08/08/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use Baseline Efficient Baseline | Efficient Annual Cooling Gross Ex Ex Post Gross kWh

M easure N ame/ I D Reference Category Program Quantity | Quantity Wattage | Wattage c')-‘ O:rt:ﬁgfn Interaction ASn;\eliﬁWSh kWh Reﬂz&tlon
Number P Factor 9 Savings

306142-Lighting-LED 11 11 164 48 | 1,433 1.11 498 | 2,022 | 406%
Lamp Replacing T12 3026 Lighting | SBDI

Lamp 11 1 138 44 185 1.00 403 191 47%
Total 901 | 2,213 | 246%

The annual lighting hours of operation verified during the M&V site visit for the first line item (1,433) are
greater than the annual hours of operation used to calculate ex ante savings (364). The second line
item has fewer hours of operation (185) and were located in storage rooms.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.00 was used in
unconditioned storage areas of the facility. The ex ante savings estimate accounted for a heating and
cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. 124

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 246%. The ex ante energy savings estimate for 50% of the
measures were premised on underestimated annual lighting operating hours and overestimated
heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh SaVingS Gross Ex

Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 901 2,213 246% 0.42
Total 901 2,213 246% 0.42

124 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6190

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor

loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/27/18 and
8/27/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
M easure Measure End Use Baseline | Efficient Baseline | Efficient Annual Cooling Gross Ex Ex Post Gross kWh
Reference Category Program Quantity | Quantity Wattage | Wattage Hours of Interaction Ante kWh kWh Realization
Name/ID Number Operation Factor Savings Savings Rate
Egﬁ: 4§;LF'?;E?S'LED 11 11| 164 | 48| 2462 | 1.41| 3,194 | 3474 | 109%
Replgcing T12 Lamp | 3026 | Lighting | SBDI
[s)
or Fixture 8 8 138 44 2,513 1.00 | 1,882 | 1,890 100%
Total 5,076 | 5,364 106%

The annual lighting hours of operation verified during the M&V site visit for the first and second line item
in the table above (2,462 and 2,513, respectively) are greater than the annual hours of operation used
to calculate ex ante savings (2,340).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings of the first line item in the above table.
A factor of 1.00 was used in the unconditioned storage areas pertaining to the second line item. The
ex ante savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'2°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 106%. The ex ante energy savings estimate was premised upon
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects for the first line item.

125 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante Gross Ex Post Gross Post kW

kWh Savings kWh Savings Realization Rate | Reduction

SBDI Lighting 5,076 5,364 106% 1.02
Total 5,076 5,364 106% 1.02

Site-Level Estimation of Ex Post Gross Savings
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Site ID 6194

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/17/18 and
08/13/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
) . . . Annual ) Gross Ex Gross Ex Gross kWh
[o] N
M easure Measure End Use Baseline Efficient Baseline Efficient Coolint
Ref Cat Program it it Watt Watt Hours of Interacti Ante kWh Post kWh Realization
Name/ID ﬁjﬁge ategory Quantiy |~ Quantty allage allage | operation ns;itcolfn Savings Savings Rate
306142-Lighting- 83 83 138 86 2,899 1.09 | 12,718 | 13,682 108%
LED Lamp I o
Replacing T12 3026 Lighting | SBDI 1 1 164 60 439 1.10 111 50 45%
Lamp 6 6 82 30 2,033 1.10 334 700 210%
Total 13,163 | 14,433 110%

The annual lighting hours of operation verified during the M&V site visit for the first and third line items
in the table above (2,899 and 2,033, respectively) are greater than the hours of operation used to
calculate ex ante savings (2,754 and 1,000, respectively). The second line item had hours of operation
(439) fewer than the ex ante hours estimate (1,000).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air-conditioned large retail
facility in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.00 was used for
9.6% of the measures in the first line item, as they were unconditioned spaces. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%¢

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 110%. The ex ante energy savings estimate on 99% of the installed
measures were premised on underestimated annual lighting operating hours and underestimated
heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 13,163 13,350 14,433 110%
Total 13,163 13,350 14,433 110%

126 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6196

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/17/18 and
08/13/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MTRM . - . - Annual Heatﬁng Gross Ex Gross Gross kWh
easure End Use Program Basellne Eﬁluelnt Baseline | Efficient Hours of Coohnlg Ante KWh Ex Post Realization
N ame /I D RﬁL&;r]ir;cre Category Quantity | Quantity Wattage | Wattage Operation Intserlifg:)n Savings S;\//ivnhgs Rate
306142-Lighting-LED 6 6 82 22| 2,23 | 1.00| 1,082 805 74%
Lamp Replacing T12 3026 Lighting | SBDI
Lamp 24 24| 138 | 44| 2236| 1.00| 6,778 | 5,045 74%
Total 7,860 | 5,850 74%

The annual lighting hours of operation verified during the M&V site visit (2,236) are fewer than the
annual hours of operation used to calculate ex ante savings (2,808).

A heating and cooling interactive factor of 1.00, applicable to a non-conditioned space was applied to
the ex post lighting energy savings. The ex ante savings estimate accounted for a heating and cooling
factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'?’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 74%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 7,860 5,850 74% 1.11
Total 7,860 5,850 74% 1.11

127 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6199

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor

loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/19/18 and
08/15/18.

Analysis Results

Lighting Retrofit Savings Calculations

Me asure TRM _ . . - Annual Heat_ing Gross Ex Gross Gross kWh
u Measure End Use Program Basehne Eff|0|elnt Baseline | Efficient Hours of Coohnlg Ante KWh Ex Post Realization
Na me // D RﬁL&;r]ir;cre Category Quantity | Quantity Wattage | Wattage Operation Intserlitc(t)lron Savings S;\l/i\/nhgs Rate
306143-Lighting-LED 3 3 56 30 920 1.1 118 80 67%
Lamp Replacing T8 3025 Lighting | SBDI
Lamp 34 34 114 34 1,434 1.11 | 4,086 | 4,319 106%
Total 4,204 | 4,399 105%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (920) are fewer than the annual hours of operation used to calculate ex ante savings (1,404).
While the second line item has slightly greater hours of operation (1,434).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 105%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 92% of the installed measures and underestimated
heating and cooling interactive effects for the project.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
SBDI Lighting 4,204 4,399 105% 0.84
Total 4,204 4,399 105% 0.84
128 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6201

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed seven photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/21/18 and
08/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heali
M easure Measure End Use Baseline Efficient Baseline Efficient Annual nglilzg Gross Ex Gross Ex Gros_s kWh
Na me // D Reference Category Program Quantity Quantity Wattage Wattage (')-‘ ourstlof Interaction Ag tekah PSO St.kWh Reﬂlz? tion
Number peration Factor avings avings ate
306142-Lighting-
LED Lamp Replac 3026 29 29 138 44 820 1.10 | 3,033 2,462 81%
T12 Lamp N
306143-Lighting- Lighting | SBDI
LED Lamp Replac 3025 58 58 114 44 1,657 112 | 4,518 7,522 166%
T8 Lamp
Total 7,551 9,983 132%

The annual lighting hours of operation verified during the M&V site visit for the second line item (1,657)
are greater than the annual hours of operation used to calculate ex ante savings (1,040). The first line
item has fewer hours of operation (820).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned fast food
restaurant in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.00 was given
to measures installed in unconditioned spaces. The ex ante savings estimate accounted for a heating
and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'?°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 132%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 67% of the installed measures and underestimated
heating and cooling interactive effects for 95% of the measures.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
SBDI Lighting 7,551 9,983 132% 1.90
Total 7,551 9,983 132% 1.90
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Site ID 6203

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/13/18 and
08/06/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measur e Measure End Use Program Baseline Efficielnt Baseline Efficient '_ﬁ) nunrg%f Coolinlg Er:?:iviﬁ PGOr gtslfvsr: S(regslii:t\i/g :

Na me. /I D Rﬁ{]er;%r;cre Category Quantity Quantity Wattage Wattage Operation Intserlitc(t)lron Savings Savings Rate
306142-Lighting-
LED Lamp 3026 41 41 164 40 2,645 1.09 9,792 | 14,725 150%
Replaci T12 Lamp
301037-Lighting-
LED <=20W Lamp o
Replac Halogen A 3011 7 7 43 9 2,746 1.09 445 716 161%
>=40 Watt Lamp
300938-Lighting-
LED <=14Wlamp | 5447 15 15| 75 8| 3951 | 1.09| 193 | 4348 | 225%
Replac Halogen Lighti BDI
BR/R Lamp ighting | S
306142-Lighting-
LED Lamp Replac 3026 1 1 82 30 2,746 1.09 101 156 155%
T12 Lamp
201316-Lighting-
LED Replacing 793 7 7 40 4 8,760 1.09 2,362 2,417 102%
Incand Exit Sign
306142-Lighting-
LED Lamp Replac 3026 2 2 82 14 2,073 1.09 146 309 211%
T12 Lamp
Total 14,782 | 22,671 153%

The annual lighting hours of operation verified during the M&V site visit for the fifth line item in the table
above (8,760) corresponds with the ex ante savings hours of operation. The remaining measures had
hours of operation (ranging from 2,073 to 3,951) which were greater than the annual hours of operation
used to calculate ex ante savings (1,800 for the first four lines and 1,000 for the sixth line item).

An adjusted base wattage of 43W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 60W incandescent lamp. The ex ante base wattage of 42W was
computed within the application by factoring 70% of a 60W incandescent lamp.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned office in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'3°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 153%. The ex ante energy savings estimate was premised on

underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 14,782 22,671 153% 4.31
Total 14,782 22,671 153% 4.31
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Site ID 6204

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/19/18 and
08/15/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
) - . - Annual ) Gross Ex Gross Ex Gross kWh
Measure RM?asure Entd Use Program Basel;qe Eﬁm??t 3755 fine \i/Evff|;|ent Hours of | ?00“?.9 Ante kWh Post kWh Realization
Name/ID ﬁjﬁge ategory Quantiy |~ Quantty allage allage | operation ns;itcolfn Savings Savings Rate
306142-Lighting- 7 7 82 22 2,217 1.1 819 1,030 126%
LED Lamp 3026 Lighting | SBDI 30 30 138 44 2,432 1.07 5,492 7,366 134%
Replacing T12
Lamp 24 24 164 44 3,184 1.1 5,609 | 10,142 181%
Total 11,920 | 18,538 156%

The annual lighting hours of operation verified during the M&V site visit (ranging from 2,217 and 3,184)
are greater than the annual hours of operation used to calculate ex ante savings (1,820).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small office
in St. Louis, was applied to the ex post lighting energy savings for the office and work areas. A factor
of 1.00 was given to 30% of the measures in the second line item, because the measures are installed
in unconditioned spaces. The ex ante savings estimate accounted for a heating and cooling factor of
1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 156%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for the project and underestimated heating and cooling
interactive effects for 51% of the installed measures.

Site-Level Energy Savings

End Use kWh SaVingS Gross Ex
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 11,920 18,538 156% 3.52
Total 11,920 18,538 156% 3.52
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Site ID 6206

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/14/18 and
08/08/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure TRM . - . - Annual Heatﬁng Gross Ex Gross Gross kWh
Measure End Use P Baseline | Efficient Baseline | Efficient H f Cooling Ante KWh Ex Post Realizati
Na me /I D Reference Category rogram Quantity | Quantity Wattage | Wattage 0 ours 0 Interaction ne. kWh ealzation
Number peration Factor Savings Savings Rate
306142-Lighting-LED
Lamp Replacing T12 3026 Lighting | SBDI 14 14 138 44 1,203 1.00 760 | 1,583 208%
Lamp
Total 760 | 1,583 208%

The annual lighting hours of operation verified during the M&V site visit (1,203) are greater than the
annual hours of operation used to calculate ex ante savings (540).

A heating and cooling interactive factor of 1.00, applicable to a gas heated, unconditioned storage
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 208%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 760 1,583 208% 0.30
Total 760 1,583 208% 0.30
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Site ID

Data Collection

6208

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/14/18 and

08/08/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

M easure Measure End Use Program Baseline Efficielnt Baseline | Efficient '_ﬁ) nunrg%f Coolinlg /Sr:f:i\;; Ex Post S(regslii:t\i/g :

Na me. // D RﬁL&;r]ir;cre Category Quantity | Quantity Wattage | Wattage Operation Intserlifg:)n Savings S;\//ivnhgs Rate
305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) _ .
Replacing T8 32 Watt 3025 Lighting | SBDI 104 104 32 17 2,506 111 | 4,219 | 4,323 102%
Linear ft
Total 4,219 | 4,323 102%

The annual lighting hours of operation verified during the M&V site visit (2,506) are fewer than the
annual hours of operation used to calculate ex ante savings (2,528).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW

factor to the kWh savings.'33

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 102%.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 4,219 4,323 102% 0.82
Total 4,219 4,323 102% 0.82
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Site ID 6209

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/18/18 and
8/13/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
M easure Measure End Use Program Baseline Efficielnt Baseline | Efficient '_ﬁ) nunrg%f Coolinlg /Sr:f:i\;; Ex Post S(regslii:t\i/g :
Na me // D RﬁL&;r]ir;cre Category Quantity | Quantity Wattage | Wattage Operation Intserlitc(t)lron Savings S;\l/i\/nhgs Rate
306142-Lighting-LED 2 2 82 22 | 5,567 1.00 200 668 334%
Lamp Replacing T12 3026 Lighting | SBDI 6 6 164 44 1,647 1.04 | 1,202 | 1,227 102%
Lamp 13 13| 138 | 44| 2374 | 1.00| 2,040 | 2,901 | 142%
Total 3,442 | 4,797 139%

The annual lighting hours of operation verified during the M&V site visit (ranging from 1,647 and 5,567)
are greater than the annual hours of operation used to calculate ex ante savings (1,560).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings for a third of the second line item in the
above table. The remaining measures were installed within unconditioned spaces and a factor of 1.00
was used. The ex ante savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 139%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 3,442 4,797 139% 0.91
Total 3,442 4,797 139% 0.91
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Site ID 6211

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/17/18 and
08/13/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
M easure Measure End Use P Baseline Efficient Baseline Efficient '_'? nnualf Cooling Sr?siv?r: PG rotslfvsr: Srosl_s ktW h
Na me // D Reference Category rogram Quantity Quantity Wattage Wattage 0 ourstlo Interaction g € SO st eilzta fon
Number peration Factor avings avings ate

306143-Lighting-
LED Lamp Replac 3025 60 60 59 22 4,693 1.10 | 5,559 | 11,497 207%
T8 Lamp
306140-Lighting-
LED Lamp Replac 3004-1 | Lighting | SBDI 4 4 210 60 3,996 1.10 | 1,502 2,646 176%
Interior HID Lamp
306143-Lighting- 6 6 114 44 | 3,158 110 | 1,052 | 1,464 | 139%
LED Lamp 3025
Replacing T8 Lamp 1 1 32 22 | 3,994 1.10 26 44 | 170%
Total 8,139 | 15,651 192%

The annual lighting hours of operation verified during the M&V site visit (ranging from 3,158 and 4,693)
are greater than the annual hours of operation used to calculate ex ante savings (2,340).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 192%. The ex ante energy savings estimate was premised on

underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante Gross Ex Post Gross Post kW
kWh Savings kWh Savings Realization Rate | Reduction
SBDI Lighting 8,139 15,651 192% 2.97
Total 8,139 15,651 192% 2.97
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Site ID 6224

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/19/18 and
08/16/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. . . - Annual " Gross Ex Gross kWh
Measure e, | Gty | Provam | G | Gl | S | e | ousat | oo | e | S eatstn
N am e/ I D Number o / ! ) ) Operation Factor Savings Savings Rate
306142-Lighting-LED 3026 8 8| 138| 44| 2300| 104| 1,882] 1,799 | 96%
Lamp Replac T12 Lamp
306143-Lighting-LED 3025 | Lighting | SBDI 9 9| 59| 24| 2731| 100| 790 | 860 | 109%
Lamp Replac T8 Lamp
306142-Lighting-LED 3026 2 2 82 24| 2489 | 1.11 291 319 | 110%
Lamp Replac T12 Lamp
Total 2,963 | 2,978 | 101%

The annual lighting hours of operation verified during the M&V site visit for the first line item (2,300) are
fewer than the annual hours of operation used to calculate ex ante savings (2,340). The second and
third line item has greater hours of operation (2,731 and 2,489, respectively).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings for the interior office space. A factor of
1.00 was used for unconditioned spaces. The ex ante savings estimate accounted for a heating and
cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'3¢

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 101%.
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Site-Level Energy Savings
End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante Gross Ex Post Gross Post kW
kWh Savings kWh Savings Realization Rate | Reduction
SBDI Lighting 2,963 2,978 101% 0.57
Total 2,963 2,978 101% 0.57
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Site ID 6226

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/20/18 and
08/15/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heatin Gross
M easure Measure End Use Baseline | Efficient Baseline | Efficient Annual Cooling Gross Ex Ex Post Gross kWh
Program Hours of Ante kWh Realization
Na me. // D RﬁL&;r]ir;cre Category Quantity | Quantity Wattage | Wattage Operation Intserlitc(t)i?n Savings S;\l/i\/nhgs Rate
306143-Lighting-LED 1 3555 10| 10| 114| 44| 2406 | 1.00| 1,753 | 1684 | 96%
Lamp Replac T8 Lamp
306142-Lighting-LED 2026 Lighting | SBDI 4 4| 164 | 44| 2348| 1.05| 1,202 | 1,187 | 99%
Lamp Replac T12 Lamp 2 2 82| 24| 1471| 100| 291| 171 59%
Total 3,246 | 3,042 94%

The annual lighting hours of operation verified during the M&V site visit for the first two line items in the
table above (2,406 and 2,348, respectively) are greater than the annual hours of operation used to
calculate ex ante savings (2,340). The third line item has fewer hours of operation (1,471) and was
installed in a storage area.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings for the office space. A factor of 1.00 was
used for unconditioned spaces. The ex ante savings estimate accounted for a heating and cooling
factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 94%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for the third measure above and overestimated heating
and cooling interactive effects for the majority of the project.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 3,246 3,042 94% 0.58
Total 3,246 3,042 94% 0.58
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Site ID 6227

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/28/2018 and
8/27/2018.

Analysis Results

Lighting Retrofit Savings Calculations

M easure MZaere End Use Pro Baseline Efficient Baseline Efficient Annual gﬁﬁﬂﬂg Gross Ex Gross Ex Gros_s kWh
Name/ID | Reference | Category Y| Quaty | Quaty | Watage | Watage | orO neracion ‘g | sy | Rae

2 o 122] 54| 1130] 110| 515 170 | 33%

1 1| 122 54| 1130] 110| 258 85| 33%

2| 22| 122 36| 1640| 1.10| 7172| 3424 | 48%

S0 g*;ggfng' 5 5] 122| 36| 4233| 1.10| 1,288 2009| 156%
Fixture Replacing | 3026 | Lighting | SBDI 33| 33| 164| 36| 3970| 1.10| 16,014 | 18,504 | 116%
L12 Lamp or 15 15| 122| 36| 3970 | 1.40| 4891 | 5651 | 116%
164 | 36| 4233| 1.10| 1455| 1794 | 123%

82| 30| 3970| 1.10| 394| 456 | 116%

82| 30| 1130 110| 394| 130| 33%

Total 32,381 | 32,222 | 100%

The annual lighting hours of operation verified during the M&V site visit for the first, second, third, and
ninth line items in the above table (1,130, 1,130, 1,640, and 1,130, respectively) are fewer than the
annual hours of operation used to calculate ex ante savings (3,543). The verified hours for the fourth
through eighth line items (ranging from 3,970 to 4,233) are greater than those used to calculate ex ante
savings (3,543).

The efficient wattage of the fourth line item in the above table (36) verified during the M&V site visit is
less than the efficient wattage used to calculate ex ante savings (54). Two lamps had been installed
per fixture, instead of three lamps per fixture as stated in the application.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'38
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A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 100%.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 32,381 32,222 100% 6.12
Total 32,381 32,222 100% 6.12
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Site ID 6229

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
logger to monitor lighting operation. The photo-sensor logger collected data between 7/24/18 and
8/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
M easure Measure End Use Baseline Efficient Baseline Efficient

Na me // D Reference Category Program Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
306142-
Lighting-LED
Lamp or
Fixture 3026 Lighting | SBDI 24 24 138 44 6,746 1.11 | 13,180 | 16,856 | 128%
Replacing
T12 Lamp or
Fixture

Total 13,180 | 16,856 | 128%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (5,460). The ex ante savings estimate did not account for (8) lamps that were
determined to be operational 24/7.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 128%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 13,180 16,856 128% 3.20
Total 13,180 16,856 128% 3.20
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Site ID 6230

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
logger to monitor lighting operation. The photo-sensor logger collected data between 7/24/18 and
8/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
M easure Measure End Use Baseline Efficient Baseline Efficient

N ame /I D Reference Category Program Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
306143-
Lighting-LED
Lamp or
Fixture 3025 Lighting | SBDI 32 32 114 64 5,835 1.1 8,101 | 10,340 | 128%
Replacing T8
Lamp or
Fixture

Total 8,101 | 10,340 | 128%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (4,732). The ex ante savings estimate did not account for (8) lamps that were
determined to be operational 24/7.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'4°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 128%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and heating and cooling interactive effects.
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Site-Level Energy Savings

End U kWh Savings Gross Ex

. nd Use

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 8,101 10,340 128% 1.96

Total 8,101 10,340 128% 1.96
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Site ID 6231

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
logger to monitor lighting operation. The photo-sensor logger collected data between 7/21/18 and
8/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
M easure Measure End Use Baseline Efficient Baseline Efficient

Na me // D Reference Category Program Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
306142-
Lighting-LED
Lamp or
Fixture 3026 Lighting | SBDI 16 16 138 44 3,650 1.00 3,766 5,490 | 146%
Replacing
T12 Lamp or
Fixture

Total 3,766 5,490 | 146%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (2,340). The ex ante savings estimate did not account for (2) lamps that were
determined to operate 24/7.

No heating and cooling interactive effects were accounted for due to gas heating, no cooling in the
shop. The ex ante savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. '’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 146%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 3,766 5,490 146% 1.04
Total 3,766 5,490 146% 1.04
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Site ID 6239

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
logger to monitor lighting operation. The photo-sensor logger collected data between 7/26/18 and
8/22/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

M easure Measure End Use Program Baseline Eﬁicielnt Baseline Efficient '_?0 nunrgﬂf Coolinlg EEVCRIE GE));SPI?\%h kWh .
Na me /I D RﬁL&;r]ir;cre Category Quantity Quantity Wattage Wattage Operation Intserlitc(t)lron Savings Savings Eﬁa}g;?:
306142-

Lighting-LED

Lamp Fixt 3026 13 13 138 44 3,282 1.11 4,488 4,441 99%
Replac T12

;86’“1"4;_'“ Lighting | SBDI

Lighting-LED

Lamp Fixt 3025 3 3 59 22 6,934 1.11 407 852 | 209%
Replac T8

Lamp Fixt

Total 4,895 | 5294 | 108%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (3,282) are fewer than the annual hours of operation used to calculate ex ante savings (3,432).
The hours for the second line item (6,934) are greater due to the ex ante savings estimate not
accounting for (2) lamps that were determined to operate 24/7.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.4?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 108%. The ex ante energy savings estimate did not account for
lighting that operates 24/7, and underestimated heating and cooling interactive effects.
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Site-Level Energy Savings

End U kWh Savings Gross Ex

. nd Use

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction

SBD Lighting 4,895 5,294 108% 1.01

Total 4,895 5,294 108% 1.01
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Site ID 6240

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/28/18 and
8/27/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
" . . . Annual ) Gross Ex Gross Ex Gross kWh
g . .
M easure Measure End Use P Baseline Efficient Baseline Efficient Coolint
Reference Category rogram Quantity Quantity Wattage Wattage Hourslof Interaction AntelkWh POSt.kWh Realization
Name/ID N Operation Savings Savings Rate
umber Factor
306142-Lighting-
LED Lamp Fixt | 3304 68| 68| 164| 46| 2,757 | 1.11| 19,318 | 24,468 | 127%
Replacing T12
Lamp or Fixture
201316-Lighting-
LEDElectrolumi 793 2 2| 30 3| 8760 1.1 505 | 523 | 104%

nescent Replac
Incand Exit Sign

301037-Lighting- N
Lighting | SBDI

LED<=20WLamp

Fixt Replacing 3011 9 9 43 9 1,818 1.1 715 615 86%

HalogenA >=40

W Lamp Fixture

306142- 3 3 56 18 845 | 1.1 462 107 | 23%
Lighting-LED

Lamp or Fixture 3026 1 1 138 46 60 1.11 221 6 3%
Replacing T12

Lamp or Fixture 4 4 82 23 60 1.11 568 16 3%
Total 21,789 | 25,735 118%

The annual lighting hours of operation verified during the M&V site visit for the first two line items in the
above table (2,757 and 8,760, respectively) are greater than the annual hours of operation used to
calculate ex ante savings (2,250 and 8,736, respectively). The verified hours for the remaining line
items (ranging from 60 — 1,818) are fewer than those used to calculate ex ante savings (2,250).

The ex ante savings estimate used an adjusted base wattage of 42W for the third line item in the above
by multiplying the provided wattage by 70%. An adjusted base wattage of 43W was used in the ex post
savings analysis to meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp.

The baseline wattage verified during the M&V site visit and used for the ex post savings for the fourth
line item in the above table (56W) was less than the wattage used to calculate ex ante savings (82W).
The baseline lamps were 2’ T12s and not 2’ U-tube lamps.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. 43

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 118%. The ex ante savings estimate was premised upon
underestimated annual lighting operating hours for the first two line items in the above table and
underestimated heating and cooling interactive factor for the project.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 21,789 25,735 118% 4.89
Total 21,789 25,735 118% 4.89
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Site ID 6241

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/28/2018 and
8/27/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
M easure Measure End Use Baseline Efficient Baseline Efficient

Name //D Reference Category Program Quantity | Quantity Wattage | Wattage

Heat_lng Gross Ex Gross Gross kWh
Cooling Ex Post A

A Ante kWh Realization
Interaction kWh Rate

Factor Savings Savings

Annual
Hours of
Operation

Number
306143-Lighting-LED
Lamp Fixture Replacing 3025 27 27 114 46 2,261 1.11 | 4,420 | 4,592 104%
T8 Lamp or Fixture

301037-Lighting-LED
<=20 W Lamp or Fixture
Replacing Halogen A
>=40 Watt Lamp Fixture

3011 Lighting | SBDI 9 9 43 9 1,392 1.11 715 471 66%

201316-Lighting-LED or
Electroluminescent 793 3 3 30 3 8,760 1.1 757 785 104%
Replac Incand Exit Sign

Total 5,892 | 5,848 99%

The annual lighting hours of operation verified during the M&V site visit for the first and third line items
in the above table (2,261 and 8,760, respectively) are greater than the annual hours of operation used
to calculate ex ante savings (2,250 and 8,736, respectively). The verified hours for the second line item
(1,392) are fewer than those used to calculate ex ante savings (2,250).

The ex ante savings estimate used an adjusted base wattage of 42W for the second line item in the
above table by multiplying the provided wattage by 70%. An adjusted base wattage of 43W was used
in the ex post savings analysis to meet the EISA 2007 standard lumen equivalent for a 60W
incandescent lamp.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'44

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 99%.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 5,892 5,848 99% 1.1
Total 5,892 5,848 99% 1.1
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Site ID 6245

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/26/18 and
8/22/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

M easure Measure End Use Baseline | Efficient Baseline | Efficient Annual Cooling Gross Ex Ex Post Gross kWh
Reference Category Program Quantity | Quantity Wattage | Wattage Hours of Interaction Ante kWh kWh Realization

Name/ID Number Operation Factor Savings Savings Rate
306143-Lighting-LED 1 554 20| 20| 114| e8| 5626 107 | 5414 | 5532 | 102%

Lamp Replac T8 Lamp

301037-Lighting-LED
<=20W Lamp Replac 3011 Lighting | SBDI 4 4 43 9 121 1.05 311 17 6%
HalogenA >=40WLamp

306143-Lighting-LED

0,
Lamp Replac T8 Lamp 3025 10 10 114 34 | 2,299 1.11 | 1,883 | 2,034 108%

Total 7,608 | 7,584 100%

The annual lighting hours of operation verified during the M&YV site visit for the first and third line items
in the table above (5,626 and 2,299, respectively) are greater than the annual hours of operation used
to calculate ex ante savings (5,500 and 2,200, respectively). The annual hours of operation for the
second line item (121) are fewer than the ex antes savings estimate (2,200) and were installed in areas
with little usage.

An adjusted base wattage of 43W was used in the ex post savings analysis for the second line item to
meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp. The ex ante base
wattage of 42W was computed within the application by factoring 70% of a 60W incandescent lamp.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.00 was applied to
unconditioned spaces where measures from both the first and second line items were installed. The ex
ante savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'4°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 100%.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
SBDI Lighting 7,608 7,584 100% 1.44
Total 7,608 7,584 100% 1.44
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Site ID 6246

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/26/18 and
8/22/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
M easure Measure End Use P Baseline Efficient Baseline Efficient I-/? nnual f Cooling /Srosi\fl; PG ros;vl\%( Srosl_s kWh
Reference Category rogram Quantity Quantity Wattage Wattage ours 0 Interaction ne ost ealization

Name/ID Number Operation Factor Savings Savings Rate
306142-
Lighting LED 1 3006 | Lighting | sBDI | 38| 38| 164 | 40| 2434 | 1.41| 11,002 | 12,683 | 114%
Lamp Replacing
T12 Lamp
Total 11,092 12,683 114%

The annual lighting hours of operation verified during the M&V site visit (2,434) are greater than the
annual hours of operation used to calculate ex ante savings (2,200).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.46

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 114%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 11,092 12,683 114% 2.41
Total 11,092 12,683 114% 2.41
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Site ID 6247

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/27/18 and
8/27/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
M easure Measure End Use P Baseline Efficient Baseline Efficient I-/? nnual f Cooling /Smsi\fl; PG ros;vl\%( Srosl_s kWh
Reference Category rogram Quantity Quantity Wattage Wattage ours 0 Interaction ne ost ealization
Name/ID Operation Savings Savings Rate
Number Factor
306143-
Lighting-LED 3025 8 8| 114 40 | 2252 | 111 1564 | 1477 | 94%
Lamp Replacing
ggﬁ'ﬂgf’ Lighting | SBDI
Lighting-LED 3026 48 48 | 138 44| 2252 | 111 11,920 | 11,255 | 94%
Lamp Replacing
T12 Lamp
Total 13,484 12,732 94%

The annual lighting hours of operation verified during the M&V site visit (2,252) are fewer than the
annual hours of operation used to calculate ex ante savings (2,469).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'#’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 94%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh SaVingS Gross Ex

Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 13,484 12,732 94% 2.42
Total 13,484 12,732 94% 2.42
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Site ID

Data Collection

6249

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed nine photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/31/18 and

8/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh
Savings

Ex Post
Gross kWh
Savings

Gross kWh
Realization
Rate

306142-
Lighting-LED
Lamp Fixture
Replac T12
Lamp Fixture

3026

301037-
Lighting-LED
<=20 W Lamp
Fixt Replac
Halogen A
>=40 Watt
Lamp Fixture

3011

306142-
Lighting-LED
Lamp Fixture
Replac T12
Lamp Fixture

3026

301039-
Lighting-LED
<=20 Watt
Lamp Fixture
Replacing
Halogen PAR
Lamp Fixture

3008

301037-
Lighting-LED
<=20 Watt
Lamp Fixture
Replac Halog
A>=40 Watt
Lamp Fixture

3011

301039-
Lighting-LED
<=20 Watt
Lamp Fixture
Replacing
Halogen PAR
Lamp Fixture

3008

301037-
Lighting-LED
<=20 Watt

3011

Lighting

SBDI

82

34

194

1.14

32

455%

23

23

43

15

1,050

797

713

90%

164

68

980

493

395

80%

82

36.23

1,634

339

255

75%

164

68

1,549

226

169

75%

20

20

150

20

358

1,000

1,059

106%

10

10

43

15

761

347

218

63%

29

358

24

18

75%

19

19

72

16

946

1,317

1,052

80%

43

6.5

1,676

277

557

201%
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TRM
M easure Measure End Use Program Baseline Efficient Baseline Efficient
Na me /I D Reference Category

Number

Annual Heating

Hours of Cooling
Quantity Quantity Wattage Wattage 0 ) Interaction
peration Factor

Ex Ante Ex Post Gross kWh
kWh Gross kWh | Realization
Savings Savings Rate

Lamp Fixture

Replacing

Halogen A 10 10 29 9 358 1.14 111 81 73%
>=40 Watt

Lamp Fixture

Total 4,938 4,550 92%

The annual lighting hours of operation verified during the M&V site visit for the first and tenth line items
in the table above (194 and 1,676, respectively) are greater than the annual hours of operation used to
calculate ex ante savings (50 and 1,200, respectively). The annual hours for the remaining line items
(ranging from 358 — 1,634) were fewer than the ex ante savings estimate hours (ranging from 550 -
2,200).

An adjusted base wattage of 43W was used in the ex post savings analysis for the second, seventh
and tenth line items in the table above to meet the EISA 2007 standard lumen equivalent for a 60W
incandescent lamp. The ex ante base wattage of 42W was computed within the application by factoring
70% of a 60W incandescent lamp. An adjusted base wattage of 29W was used in the ex post savings
analysis for the eighth and eleventh line items to meet the EISA 2007 standard lumen equivalent for a
40W incandescent lamp. The ex ante base wattage of 28W was computed within the application by
factoring 70% of a 40W incandescent lamp. An adjusted base wattage of 72W was used in the ex post
savings analysis for the ninth line item to meet the EISA 2007 standard lumen equivalent for a 100W
incandescent lamp. The ex ante base wattage of 70W was computed within the application by factoring
70% of a 100W incandescent lamp.

The ex ante savings estimate referenced a base wattage of 105W regarding the sixth line item in the
table above by factoring 70% of 150W incandescent lamp. No adjustment was made in the ex post
savings due to 150W incandescent lamps not qualifying for EISA 2007 adjustments.

During the M&V visit, ADM determined that 36.23W LED strip lighting fixtures were installed regarding
the fourth line item in the table above. The ex ante savings estimate references 34W 4’ 2L LED fixtures.
ADM also determined that 6.5W LED A-line lamps were installed regarding the tenth line item. The ex
ante savings estimate references 15W LED A-line lamps. The 15W lamps were not compatible
according to facility personnel.

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.4®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 92%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 89% of the installed measures.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use ——
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 4,938 4,550 92% 0.86
Total 4,938 4,550 92% 0.86
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Site ID 6251

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/2/2018 and
9/12/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
M easure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling
N ame // D Reference Category Quantity Quantity Wattage Wattage Interaction

Gross Ex Gross Ex Gross kWh
Ante kWh Post kWh Realization
Savings Savings Rate

Number Operation Factor
306142-

Lighting-LED
Lamp or Fixture 3026 5 5 82 34 3,205 1.1 385 851 221%
Replacing T12

Lamp or Fixture

306140- 1

1] 1,080 68 3,313 1.00 541 3,353 6209
Lighting-LED ' ' ' %

Lamp or Fixture

R . 3004-1 10 10 | 1,080 162 3,313 1.00 9,823 | 30,412 310%
eplacing

Interior HID 0
Lamp or Fixture 3 3| 1,080 46 3,313 1.00 2,656 | 10,277 387%

Lighting | SBDI
306142- 'ghting

Lighting-LED
Lamp or Fixture 3026 1 1 227 86 3,257 1.1 227 508 224%
Replacing T12

Lamp or Fixture

301037-
Lighting-LED
<=20 Watt Lamp
Fixt Replacing
Halogen A >=40
W Lamp or Fixt

3011 6 6 53 9 224 1.11 140 65 47%

Total 13,772 | 45,466 330%

The annual lighting hours of operation verified during the M&V site visit for the sixth line item in the
above table (224) are fewer than the annual hours of operation used to calculate ex ante savings (500).
This measure was installed within restrooms. The verified hours for the first through fifth line items
(ranging from 3,205 to 3,313) are greater than those used to calculate ex ante savings (1,500, 500,
1,000, 800, and 1,500, respectively). The hours used to calculate ex ante savings are fewer than the
facility’s posted annual hours of operation (3,458).

The ex ante savings estimate used an adjusted base wattage of 52.5W for the sixth line item in the
above table by multiplying the provided wattage by 70%. An adjusted base wattage of 53W was used
in the ex post savings analysis to meet the EISA 2007 standard lumen equivalent for a 75W
incandescent lamp.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings of the first, fifth, and sixth line items in
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the above table. A factor of 1.00, applicable to a gas heated, non-air conditioned facility in St. Louis,
was applied to the ex post savings of the remaining three line items. The ex ante savings estimate
accounted for a heating and cooling interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. 49

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 330%. The ex ante energy savings estimate was premised upon
underestimated annual operating hours for first five line items in the above table.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante Gross Ex Post Gross Post kW
kWh Savings kWh Savings Realization Rate | Reduction

SBDI Lighting 13,772 45,466 330% 8.64
Total 13,772 45,466 330% 8.64
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Site ID 6253

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/02/18 and
9/12/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
M easure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling
Na me // D Reference Category Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Number Operation Factor
306143-

Lighting-LED
Lamp Fixt 3025 4 4 59 22 203 1.11 444 33 7%
Replac T8
Lamp Fixt

306142-

Lighting-LED
Lamp Fixt 3026 Lighting | SBDI 2 2 138 44 203 1.1 564 42 7%
Replac T12
Lamp Fixt

306143-

Lighting-LED
Lamp Fixt 3025 29 29 114 23 1,657 1.1 7,830 4,838 62%
Replac T8
Lamp Fixt

Total 8,838 4,913 56%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (2,804). The first and second line items in the table above were installed in
a low usage basement location.

During the M&YV visit, ADM determined the fixture referenced in the third line item in the table above
contained (2) 11.5W lamps, giving a fixture wattage of 23W. The ex ante savings estimate referenced
a fixture wattage of 24W.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. %0
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A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 56%. The ex ante energy savings estimate was premised on

overestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Ex Ante kWh | Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 8,838 4,913 56% 0.93
Total 8,838 4,913 56% 0.93
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Site ID 6271

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed ten photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/20/2018 and
10/15/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
M easure Measure End Use P Baseline Efficient Baseline Efficient '_'? nnualf Cooling Erfsi\flf] PG rotslfvsr): SroT_s kt\.N h
Reference Category rogram Quantity Quantity Wattage Wattage ours 0 Interaction ne. ost eallzation

Name/ID Number Operation Factor Savings Savings Rate
ngn?g';?:é'?gifn% 3025 39| 39| 14| 34| 2172| 101| 8853 | 6857 | 77%
306140-Lighting-LED
Lamp Replac Interior | 3004-1 27 27| 460 | 100| 5,540 1.00 | 40,978 | 53,848 | 131%
HID Lamp
Egg;g;)?:é‘?gﬂ;ﬁ% 3025 1 1 88 30| 2,281 1.01 165 134 81%
igfﬂ?ﬁ:;)‘lgh}';‘g'l_';'fn% 3026 9 9| 164 34| 2238| 101| 3320| 2649 | 80%
306140-Lighting-LED ] .
Lamp Repiac It HID_ | 39941 | Lighting | sBDI 6 6| 460 54 832 1.00 | 10270 | 2,027 | 20%
Egﬁ:fé_;)?:é?sgf_;ﬁq% 3025 18 18 88 36| 2,199 1.01 | 2,656 | 2,083 78%
300938-Lighting-LED
<=14W Lamp Replac | 3007 6 6 65 8| 2281 1.01 970 789 81%
Halogen BR/R Lamp
Eg?;;g;?:é‘?gl'_';ﬁ% 3025 6 6 56 30 12 1.01 443 2 0%
301037-Lighting-LED
<=20W Lamp Replac 3011 8 8 43 9 1,679 1.01 749 462 62%
HalogenA >40WLamp
Total 68,404 | 68,851 | 101%

The annual lighting hours of operation verified during the M&V site visit for the second line item in the
above table (5,540) are greater than the annual hours of operation used to calculate ex ante savings
(3,940). The verified hours for the remaining line items (ranging from 12 — 2,281) are fewer than those
used to calculate ex ante savings (ranging from 2,652 — 3,940).

The ex ante savings estimate used an adjusted base wattage of 42W for the ninth line item in the above
table by multiplying the provided wattage by 70%. An adjusted base wattage of 43W was used in the
ex post savings analysis to meet the EISA 2007 standard lumen equivalent for a 60W incandescent
lamp.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
small office in St. Louis, was applied to the ex post savings. The warehouse areas were not conditioned
and a actor of 1.00 was applied to the ex post savings analysis. The ex ante savings estimate accounted
for a heating and cooling interactive factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. '

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 101%.

Site-Level Energy Savings

kWh Savings Gross Ex
, End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 68,404 68,851 101% 13.08
Total 68,404 68,851 101% 13.08
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Site ID 6274

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/30/2018 and
10/1/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
M easure Measure End Use P Baseline Efficient Baseline Efficient '_f nnual f Cooling AGr?SiVEIE PG rotslfvsr: Srosl_s ktW h
Reference Category rogram Quantity Quantity Wattage Wattage ours 0 Interaction e ost ealization
Name/ID Number Operation Factor Savings Savings Rate
306142- 23 23| 164 29 653 111 | 14,286 | 2,244 16%
Lighting-LED o 4 4 82 36 | 2,057 1.11 847 419 49%
Lamp or Fixture 3026 | Lighting | SBDI
Lamp or Fixture 22 22 164 49 | 2,756 111 11641 | 7,711 66%
Total 27,506 | 10,905 40%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer those used to develop the ex ante energy
savings estimates (4,300). Ambient sunlight provides sufficient lighting and during the M&V site visit
employees were unaware of the light switch locations because they never need lighting turned on.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small office
in St. Louis, was applied to the ex post energy savings of the four line items in the above table. The ex
ante savings estimate accounted for a heating and cooling interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 40%. The ex ante energy savings estimate was premised upon
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 27,506 10,905 40% 2.07
Total 27,506 10,905 40% 2.07
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Site ID 6275

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/23/18 and
9/17/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

) . . . Annual ' Ex Ante Ex Post
Moasuro | e | g | pogan | e | S | e | goen | oy | o | T | coscan | 0
Name/ID . gory Y Y g g Operation Factor Savings Savings on Rate
306142-
Lighting-LED 3 3 82 22 4,715 1.11 982 940 96%
Lamp or
Fixture 3026 Lighting | SBDI
Replacing
T12 Lamp or 42 42 138 44 4,717 1.11 | 21,527 | 20,626 96%
Fixture
Total 22,509 | 21,566 | 96%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (5,096).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'%3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 96%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 22,509 21,566 96% 4.10
Total 22,509 21,566 96% 410
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Site ID 6276

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/12/18 and
10/01/18.

Analysis Results

Lighting Retrofit Savings Calculations

MeaS re TRM : - ) . Annual Heat_ing EX Ante Ex Post Gross

u Measure End Use P Baseline Efficient Baseline Efficient H f Cooling KWh G KWh kWh
Na me // D Reference Category rogram Quantity Quantity Wattage Wattage 0 ours 0 Interaction . 10ss Realizati

Number peration Factor Savings Savings on Rate

306142- 1 1 138 44 | 1,914 1.10 221 197 | 89%

Lighting-LED

Lamp or

Fixture 3026 Lighting | SBDI 29 29 276 86 1,957 1.10 | 12,971 | 11,821 91%

Replacing T12

Lgmp or 21 21 138 43 3,550 1.10 4,696 7,763 | 165%

Fixture

Total 17,888 | 19,781 | 111%

The annual lighting hours of operation verified during the M&V site visit for the first and second line
items in the table above (1,914 and 1,957, respectively) are fewer than the annual hours of operation
used to calculate ex ante savings (2,200). The third line item hours (3,550) are greater than the same
ex ante hours estimate due to a portion of the installed measures operating 24/7.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned storage
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The ex ante building type claimed grocery and convenience. However, the site was a conditioned
storage space for antique cars. The client also has the space next door which would have been grocery
and convenience but was not part of this project.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. %

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 111%.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 17,888 19,781 111% 3.76
Total 17,888 19,781 111% 3.76
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Site ID 6288

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/20/2018 and
10/15/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure
Reference
Number

Gross
Ex Post
kWh
Savings

Heating
Cooling
Interaction
Factor

Gross kWh
Realization
Rate

Gross Ex
Ante kWh
Savings

Annual
Hours of
Operation

Measure
Name/ID

End Use
Category

Efficient
Quantity

Efficient
Wattage

Baseline
Wattage

Baseline

Program Quantity

306143-Lighting-LED
Lamp or Fixture
Replacing T8 Lamp
or Fixture

3025 | Lighting | SBDI 38 38 56 30 | 2,212 111 | 2,426 | 2,417 100%

Total 2,426 | 2,417 100%

The annual lighting hours of operation verified during the M&V site visit shown in the above table (2,212)
are fewer than the annual hours of operation used to calculate ex ante savings (2,295).

A heating and cooling interactive factor of 1.11, applicable to an gas heated, air conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'%®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 100%.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 2,426 2,417 100% 0.46
Total 2,426 2,417 100% 0.46
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Site ID 6293

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/02/18 and
10/24/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
M easure Measure End Use Baseline Efficient Baseline Efficient

Na me // D Reference Category Program Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
306142-
Lighting-LED
Lamp or
Fixture 3026 Lighting | Standard 19 19 164 36 4,045 1.01 9,369 9,896 | 106%
Replacing
T12 Lamp or
Fixture

Total 9,369 9,896 | 106%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (3,600).

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
small retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 106%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 9,369 9,896 106% 1.88
Total 9,369 9,896 106% 1.88

136 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings 218



Site ID 6294

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
logger to monitor lighting operation. The photo-sensor logger collected data between 10/02/18 and
10/24/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
M easure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Ex Ante Ex Post kWh
Reference Category Program Quantity Quantity Wattage Wattage Interaction kwh Gross kWh Realizati
Name/ID Number Factor Savings Savings on Rate
306142-

Hours of
Operation

Lighting-LED
Lamp or
Fixture 3026 Lighting | Standard 7 7 164 36 3,582 1.01 3,452 3,229 94%
Replacing
T12 Lamp or
Fixture

Total 3,452 3,229 94%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (3,600).

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
small retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 94%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 3,452 3,229 94% 0.61
Total 3,452 3,229 94% 0.61
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Site ID 6295

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/03/18 and
10/22/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
M easure Measure End Use Baseline Efficient Baseline Efficient

Reference Category Program Quantity Quantity Wattage Wattage
Name/ID

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
306142-
Lighting-LED
Lamp or
Fixture 3026 Lighting | Standard 11 11 164 36 3,561 1.01 5,423 5,044 93%
Replacing
T12 Lamp or
Fixture

Total 5,423 5,044 93%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (3,600).

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
small retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 93%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Saving Rate Reduction
Standard Lighting 5,423 5,044 93% 0.96
Total 5,423 5,044 93% 0.96
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Site ID 6296

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/10/18 and
10/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
M easure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling
N ame // D Reference Category Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Number Operation Factor
306142-

Lighting-LED 2 2 164 36| 3,153 1.01 987 812 | 82%
Lamp or

Fixture 3026 Lighting | Standard
Replacing
T12 Lamp or 2 2 82 18 3,153 1.01 492 406 82%
Fixture

Total 1,479 1,218 82%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (3,600).

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
small retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.%°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 82%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 1,479 1,218 82% 0.23
Total 1,479 1,218 82% 0.23
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Site ID 6297

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/02/18 and
10/24/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heatin Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient '_ﬁ) nunrg%f Coolinlg E:VC?E Grlf));:l?\?\;h kWh
Na me // D RﬁL&;r]ir;cre Category Quantity Quantity Wattage Wattage Operation Intserlitc(t)lron Savings Savings Eﬁa}g;?:
306142-
Lighting-LED
Lamp or
Fixture 3026 Lighting | Standard 27 27 164 36 3,655 1.01 | 13,313 | 12,706 95%
Replacing
T12 Lamp or
Fixture
Total 13,313 | 12,706 95%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (3,600).

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
small retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.6°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 95%. The ex ante energy savings estimate was premised on
overestimated heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 13,313 12,706 95% 2.41
Total 13,313 12,706 95% 2.41
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Site ID 6298

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/09/18 and
10/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
M easure Measure End Use Program Baseline Efficient Baseline Efficient Cooling

Reference Category J Quantity Quantity Wattage Wattage Interaction
Name/ID

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Hours of
Operation

Number Factor
306142-

Lighting-LED 31 31 164 36| 3,165 1.01 6,369 | 12,633 | 198%
Lamp or

Fixture 3026 Lighting | Standard

Replacing
T12 Lamp or 1 1 82 18 14 1.01 103 1 1%
Fixture

Total 6,472 | 12,634 | 195%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (3,165) are greater than the annual hours of operation used to calculate ex ante savings (1,500).
The ex ante hours do not represent the posted store hours. The verified annual hours for second line
item above has are fewer (14) than the ex ante. The ex ante energy savings estimate did not account
for lighting installed in low usage area.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
small retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. 6

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 195%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 6,472 12,634 195% 2.40
Total 6,472 12,634 195% 2.40
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Site ID 6299

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/09/18 and
10/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use Baseline | Efficient | Baseline | Efficient Cooling KWh

Program . . Hours of ; kWh Gross kWh -
Na me // D Reference Category Quantity Quantity Wattage Wattage Interaction Realizati

Operation

Number Factor Savings Savings on Rate
306142-

Lighting-LED
Lamp or
Fixture 3026 1 1 82 30 4,189 1.1 271 241 89%
Replacing
T12 Lamp or
Fixture

200808-
Lighting-LED
<=13 Watt
Lamp
Replacing 3012 4 4 50 7 4,070 1.1 895 775 87%
Halogen MR-
16 35-50 Watt
Lamp or
Fixture

301039- Lighting | Standard
Lighting-LED
<=20 Watt 3 3 43 10 4,070 1.11 446
Lamp or
Fixture 3008
Replacing

Halogen PAR
Lamp or 3 3 43 7.7 4,070 1.1 477
Fixture

936 99%

306143-
Lighting-LED
Lamp or
Fixture 3025 13 13 114 56 3,809 1.1 4,223 3,181 75%
Replacing T8
Lamp or
Fixture

Total 6,325 5,122 81%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (4,860).
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During the M&V visit, ADM staff determined that three 10W and three 7.7W LEDs were installed in
place of six 12W LEDs as shown in the application. This is reflected in the third and fourth line items in
the table above.

An adjusted base wattage of 43W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 60W incandescent lamp. The ex ante base wattage of 42W was
computed within the application by factoring 70% of a 60W incandescent lamp.

The quantity of the fifth line item in the table above (13) verified during the M&V site visit is less than
the ex ante savings quantity (14).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. 62

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 81%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and incorrectly referenced efficient lighting.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 6,325 5,122 81% 0.97
Total 6,325 5,122 81% 0.97
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Site ID 6300

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/10/18 and
10/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
M easure Measure End Use Baseline Efficient Baseline Efficient Cooling

Program ! . A
Na me // D Reference Category Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Hours of
Operation

Number Factor
301037-
Lighting-LED
<=20 Watt
Lamp or
Fixture
Replacing
Halogen A
>=40 Watt
Lamp or
Fixture

3011 4 4 72 9 4,762 1.1 1,904 1,329 70%

306143-
Lighting-LED
Lamp or
Fixture 3025
Replacing T8
Lamp or
Fixture

Lighting | Standard 17 171 114 56| 4762 | 111| 5429 | 5200 | 96%

200808-
Lighting-LED
<=13 Watt
Lamp
Replacing 3012 6 6 50 7 4,762 1.1 1,342 1,361 | 101%
Halogen MR-
16 35-50 Watt
Lamp or
Fixture

Total 8,675 7,890 91%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (4,860).

An adjusted base wattage of 72W was used in the ex post savings analysis for the first line item in the
table above to meet the EISA 2007 standard lumen equivalent for a 100W incandescent lamp. The ex
ante base wattage of 70W was computed within the application by factoring 70% of a 100W
incandescent lamp.

The quantities of the first and second line items in the table above (4 and 17, respectively) verified
during the M&V site visit is less than the ex ante savings quantity (6 and 18, respectively).
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A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.63

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 91%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated installation quantities.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 8,675 7,890 91% 1.50
Total 8,675 7,890 91% 1.50

163 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6301

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/09/18 and
10/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heatin Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient '_ﬁ) nunrg%f Coolinlg E:V/\?Rte Grlf));:l?\?\;h kWh
Na me // D RﬁL&;r]ir;cre Category Quantity Quantity Wattage Wattage Operation Intserlitc(t)lron Savings Savings Eﬁa}g;?:
306143-
Lighting-LED
Lamp or
Fixture 3025 Lighting | Standard 23 23 114 56 3,664 1.11 7,239 5414 75%
Replacing T8
Lamp or
Fixture
Total 7,239 5414 75%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (4,860).

The quantity in the table above (23) verified during the M&V site visit is less than the ex ante savings
quantity (24).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.64

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 75%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated installation quantity.

164 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross Gross Post kW
Savings kWh Savings Realization Rate | Reduction

Standard Lighting 7,239 5,414 75% 1.03
Total 7,239 5,414 75% 1.03
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Site ID 6317

Data Collection

The participant received Custom and Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed seven photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/1/2018 and
12/5/2018

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Post Gross
M easure Measure End Use Program Baseline Efficient Baseline Efficient Hour:%f Cooling Ex Ante Gross E\?Vh kWh
Na me, /I D RﬁLerrrﬁ)ZCre Category J Quantity Quantity Wattage Wattage Operation Intserlif(t)i?n kWh Savings Savings lzﬁag;:i
306140-Lighting-
ED Lamp Fixt
L . 3004-1 Standard 9 9 240 150 2,479 1.11 9,591 2,224 23%
Replac Interior
HID Lamp Fixt
100201-Lighting-
Non Linear LED 17 4| 56| 31| 3849| 110| 2847 | 3517 | 124%
Fixture Replacing
T12 Fixture
100204-Lighting-
Non Linear LED 10 2 50| 154 | 5833| 1.10 969 | 1,815 | 187%
Fixture Replacing
T8 Fixture
o 36 18 164 31 3,849 1.10 18,379 22,710 | 124%
100201-Lighting- S
Non Linear LED 88 35 138 31 3,849 1.10 38,020 46,980 | 124%
Fixture Replacing 6 1 82 154 | 2,907 1.10 1,162 1,084 | 93%
T12 Fixture
3 82 31 3,849 1.10 1,936 2,392 | 124%

100208-Lighting-
Non Linear LED 2 1 215 154 2,907 1.10 949 885 93%
Replac MH Fixt

Lighting 31 14| 138| 154 | 4258| 110 7.205| 9972 137%
0,

169 Cusiom 31 16| 138| 154| 3638| 1.10| 6.236| 7284 117%

100201-Lighting- 27 16| 164 41| 3874| 110| 12980 | 16,142 | 124%

Non Linear LED 25 8 82 41| 3638| 110| 5926| 6922 117%
Fixture Replacing

T12 Fixture 43 8 48 41| 1200 ] 110]| 5975| 2475| 41%

8 1 28 41| 1200 ] 1.10 630 261 | 41%

10 2 46 41| 2907 | 110] 1301] 1214 | 93%

100208-Lighting-
Non Linear LED
Fixture Replacing
M H Fixture

157 81 455 154 3,966 1.10 | 202,703 | 258,074 | 127%

100201-Lighting-
Non Linear LED
Fixture Replacing
T12 Fixture

49 10 138 154 3,943 1.10 17,953 22,724 | 127%

100208-Lighting-
Non Linear LED
Fixture Replacing
M H Fixture

21 6 215 154 3,975 1.10 12,346 15,754 | 128%
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TRM Heating Gross

M easure Measure End Use Program Baseline Efficient Baseline Efficient '_ﬁ) nurlgegf Cooling Ex Ante GE;;SPE\%h kWh
Reference Category Quantity Quantity Wattage Wattage ) Interaction kWh Savings : Realizati
N am e/ ID Number Operation Factor Savings on Rate
Total 347,198 | 422,431 | 122%

The annual lighting hours of operation verified during the M&V site visit for the first, sixth, eighth,
thirteenth, fourteenth- and fifteenth-line items in the above table (2,479, 2,907, 2,907, 1,290, 1,290, and
2,907, respectively) are fewer than the annual hours of operation used to calculate ex ante savings
(3,213). The verified hours for the remaining line items (ranging from 3,638 to 5,833) are greater than
those used to calculate ex ante savings (3,213).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings of the first line item in the above table.
A factor of 1.10, applicable to a gas heated, air conditioned large retail in St. Louis, was applied to the
ex post energy savings of the remaining line items. The ex ante savings estimate accounted for a
heating and cooling interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.165

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 122%. The ex ante energy savings estimate was premised upon
underestimated annual lighting operating hours for 91% of the installed measures and underestimated
heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross Gross Post kW
Savings kWh Savings Realization Rate | Reduction
Standard 9,591 2,224 23% 0.42
Lighting
Custom 337,607 420,206 124% 79.82
Total 347,198 422,431 122% 80.25

165 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6329

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling
Na me // D Reference Category g Quantity Quantity Wattage Wattage Interaction

Ex Ante Ex Post Gross kWh
kWh Gross kWh Realization
Savings Savings Rate

Number Operation Factor
100208-

Lighting-Non
Linear LED
Fixt Replac
M H Fixture

Exterior

e 5 5| 1,080 360 4,308 1.00 | 15,768 | 15,509 98%
Lighting

100213-

Lighting-Non
Linear LED Lighting 40 40 42 23 8,760 1.03 7,124 6,882 97%
Fixt Replac
CFL Fixture

100216-
Lighting-Non
Linear LED
Fixt Replac
Inefficient
Light Fixture

13 13 145 36 4,308 1.00 6,206 6,105 98%

100202- 1169 Custom

Lighting-Non
Linear LED 14 14 207 72 4,308 1.00 8,278 8,142 98%
Fixt Replac
T12 HO Fixt Exterior

100213- Lighting
Lighting-Non - - 29 11 8,760 1.03 2,025 - 0%
Linear LED

Fixt Replac

CFL Fixture 9 9 29 14 4,308 1.00 1,265 582 46%

100216-
Lighting-Non
Linear LED
Fixt Replac
Inefficient
Light Fixture

1 1 66 24 4,308 1.00 184 181 98%

Total 40,850 | 37,400 92%

The annual lighting hours of operation for the first, third, fourth, sixth, and seventh line items in the
above table using photo cells (4,308'%) are less than the hours of operation used to calculate ex ante
savings (4,380). The remaining line items were found to be operational 24/7, as shown in the
application.

166 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>

Site-Level Estimation of Ex Post Gross Savings 232




The lamps referenced in the fifth line item in the table above were not found to be installed during the
M&YV visit. ADM staff found (9) lamps in a storage location, the remaining (3) were not located.

A heating and cooling interactive factor of 1.03, applicable to an electrically heated, air conditioned
restaurant facility in St. Louis, was applied to the ex post lighting energy savings for lighting installed in
an interior location. No heating or cooling interactive effects were accounted for regarding lighting
installed in exterior locations. The ex ante savings estimate accounted for a heating and cooling factor
of 1.07 for interior locations and did not account for heating and cooling effects for exterior locations.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'®” The ex ante savings estimate incorrectly applied the “Lighting” end use
category to the sixth line item in the table above. These lamps were installed in an exterior location and
the “Exterior Lighting” end use category was applied in this analysis.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 92%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for the exterior installations and overestimated heating
and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Lighting 9,149 6,882 75% 1.31
Custom
Exterior Lighting 31,701 30,518 96% 0.17
Total 40,850 37,400 92% 1.48

167 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6330

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post
M easure Measure End Use Baseline Efficient Baseline Efficient Cooling

Na me // D Reference Category Program Quantity Quantity Wattage Wattage Hours of Interaction kwh Gross kWh

Gross
kWh
Realizati
on Rate

Number Operation Factor Savings Savings
100203-

Lighting-Non
Linear LED
Fixture 43 43 390 86 4,308 1.00 | 57,255 | 56,315 98%
Replacing
T12VHO Exterior
Fixture 1169 Custom

100201~ Lighting

Lighting-Non 16 16 200 60 4,308 1.00 9,811 9,650 98%
Linear LED

Fixture

Replacing 11 11 145 72 4,308 1.00 3,517 3,459 98%
T12 Fixture

Total 70,583 | 69,425 98%

The annual lighting hours of operation for the line items in the above table using photo cells (4,30868)
are less than the hours of operation used to calculate ex ante savings (4,380).

No heating or cooling interactive effects were accounted for due to lighting being installed in an exterior
location. The ex ante savings estimate did not account for heating and cooling interactive factors.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.6°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

168 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>
169 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 70,583 69,425 98% 0.39
Total 70,583 69,425 98% 0.39
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Site ID 6333

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/20/2018 and
12/10/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross

M easure Measure End Use Baseline Efficient Baseline Efficient Cooling kWh
Program . . Hours of ; kWh Gross kWh -
N ame // D Reference Category Quantity Quantity Wattage Wattage Interaction Realizati

Number Operation Factor Savings Savings on Rate
306143-

Lighting-LED 20 20 88 60 6,561 1.10 5,297 4,037 76%

Lamp or
Fixture 3025 1 1 88 60 6,317 1.10 218 194 89%
Replacing T8

Lamp or

. 18 18 88 60 6,294 1.10 3,927 3,485 89%
Fixture

301037-
Lighting-LED
<=20 Watt
Lamp or
Fixture
Replacing
Halogen A
>=40 Watt
Lamp or
Fixture

3011 | Lighting | Standard 4 4 43 9| 6,131 1.10 206 916 | 445%

306142-
Lighting-LED
Lamp or
Fixture 3026 2 2 82 46 5,304 1.15 561 439 78%
Replacing T12
Lamp or
Fixture

Total 10,209 9,073 89%

The annual lighting hours of operation verified during the M&V site visit for the fourth line item in the
above table (6,116) are greater than the annual hours of operation used to calculate ex ante savings
(1,456). The installation took place within the dining room and restrooms. The verified hours for the
remaining line items (6,545, 6,299, 6,282, and 5,304, respectively), are fewer than those used to
calculate ex ante savings (7,280).

The baseline and efficient wattages of the first line item in the above table (88W and 60W, respectively),
are less than the wattages used to calculate ex ante savings (114W and 80W, respectively). The ex
ante calculations claimed four-lamp fixtures, while three-lamp fixtures were verified during the M&V site
visit as the baseline and efficient fixtures.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned fast-food
restaurant in St. Louis, was applied to the ex post lighting energy savings of the first four line items in
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the above table. A factor of 1.15, applicable to a low temperature freezer space, was applied to the ex
post savings of the last line item. The ex ante savings estimate accounted for a heating and cooling
interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'7°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 89%. The ex ante energy savings estimate was premised upon
overestimated annual lighting hours of operation for 91% of the installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 10,209 9,073 89% 1.72
Total 10,209 9,073 89% 1.72

170 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6334

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/20/2018 and
12/10/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
M easure Measure End Use Baseline Efficient Baseline Efficient

N ame // D Reference Category Program Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
306143-
Lighting-LED
Lamp or
Fixture 3025 42 42 88 51 6,283 110 | 12,105 | 10,754 89%
Replacing T8
Lamp or
Fixture

301039-
Lighting-LED
<=20 Watt
Lamp or
Fixture 3008 4 4 65 12 6,116 1.10 1,652 1,425 86%
Replacing
Halogen PAR
Lamp or
Fixture

Lighting | Standard

Total 13,757 | 12,178 89%

The annual lighting hours of operation verified during the M&V site visit for the line items in the above
table (6,283 and 6,031, respectively) are fewer than the annual hours of operation used to calculate ex
ante savings (7,280).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned fast-food
restaurant in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.!""

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 89%. The ex ante energy savings estimate was premised upon
overestimated annual lighting operating hours.

17! Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use ——
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 13,757 12,178 89% 2.31
Total 13,757 12,178 89% 2.31
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Site ID 6335

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/20/2018 and
12/10/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross
M easure Measure End Use Baseline Efficient Baseline Efficient Cooling kWh

Program . . Hours of ; kWh Gross kWh -
Na me // D Reference Category Quantity Quantity Wattage Wattage Interaction Realizati

Number Operation Factor Savings Savings on Rate
306143-

Lighting-LED
Lamp Fixt 3025 46 46 88 60 5,594 1.10 | 10,032 7,918 79%
Replac T8
Lamp Fixt

306135-

Lighting-LED
Lamp Fixt 3088 | Lighting | Standard 2 2 117 54 8,216 1.29 982 1,335 | 136%
Replac T5
Lamp Fixt

306143-

Lighting-LED
Lamp Fixt 3025 2 2 59 40 1,428 1.15 296 62 21%
Replac T8
Lamp Fixt

Total 11,310 9,316 82%

The annual lighting hours of operation verified during the M&V site visit for the second line item in the
above table (8,173) are greater than the annual hours of operation used to calculate ex ante savings
(7,280). The verified hours for the first and third line items (5,567 and 1,422, respectively), are fewer
than those used to calculate ex ante savings (7,280).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned fast-food
restaurant in St. Louis, was applied to the ex post lighting energy savings for the first line item. A factor
of 1.29, applicable to a medium temperature refrigerated space, was applied to the ex post savings of
the second line item. A factor of 1.15, suited for a low temperature freezer space, was applied to the
ex post savings of the third line item. The ex ante savings estimate accounted for a heating and cooling
interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'"?

172 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 82%. The ex ante energy savings estimate was premised upon
overestimated annual lighting operating hours for the first and third line items in the above table.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 11,310 9,316 82% 1.77
Total 11,310 9,316 82% 1.77
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Site ID 6032

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&YV visit, ADM staff verified equipment installation and the post-retrofit connected loads.
Additionally, ADM staff verified lighting operating schedules, by interviewing facility personnel and
installing seven photo-sensor loggers. The photo-sensor loggers collected data between 6/16/18 and
7/11/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling
Name/ID Reference Category d Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Number Operation Factor
306142-

Lighting-LED
Lamp Fixture 3026 62 62 88 30 1,514 1.15 6,926 6,274 91%
Replacing T12
Lamp Fixture

306142-
Lighting-LED
Lamp Fixture 3026 21 21 88 30 2,061 1.15 2,346 2,893 | 123%
Replacing T12
Lamp Fixture

301037-
Lighting-LED
<=20 Watt
Lamp oFixture | 3011 24 24 53 9 1,398 1.15 1,676 1,701 | 102%
Replacing
HalogenA 40w
Lamp Fixture

Lighting | SBDI

306142-

Lighting-LED
Lamp Fixture 3026 2 2 175 30 2,879 1.15 621 962 | 155%
Replacing T12
Lamp Fixture

Total 11,568 | 11,830 | 102%

The annual lighting hours of operation verified during the M&YV site visit for the first and third lines in the
table above (1,514 and 1,398, respectively) are fewer than the annual hours of operation used to
calculate ex ante savings (1,800 and 1,500, respectively). For the second and fourth line items the post
annual hours of use (2,061 and 2,879, respectively) are greater than the ex ante hours (1,800 and
2,000).

A heating and cooling interactive factor of 1.15, applicable to a gas heated, air-conditioned facilities for
assembly in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'”?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 102%. The ex ante energy savings estimate was premised on
slightly overestimated annual lighting operating hours and underestimated heating and cooling
interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 11,568 11,830 102% 295
Total 11,568 11,830 102% 295

173 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6034

The participant received Standard lighting incentives from Ameren Missouri.

During the M&YV visit, ADM staff verified equipment installation and the post-retrofit connected loads.
ADM staff also verified annual lighting operating hours by interviewing facility personnel regarding
lighting operating schedules and installing two photo-sensor loggers to monitor lighting operation. The

photo-sensor loggers collected data between 6/12/18 and 7/11/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kwWh
Savings

Ex Post
Gross kWh
Savings

Gross
kWh
Realizati
on Rate

306142-Lighting-
LED Lamp Fixt
Replacing T12
Lamp Fixture

3026

300938-Lighting-
LED <=14 Watt
Lamp Fixture
ReplacHalo BR/R
Lamp Fixture

3007

301039-Lighting-
LED <=20 Watt
Lamp or Fixture
ReplacHalogPAR
Lamp or Fixture

3008

306142-Lighting-
LED Lamp Fixt
Replacing T12
Lamp or Fixture

3026

301037-Lighting-
LED <=20 Watt
Lamp or Fixture
Replac Halogen
A >=40 Watt
Lamp or Fixture

3011

Lighting

SBDI

17

17

227

43

2,910

1.11

5,368

10,143

189%

65

11

1,692

742

815

110%

70

11

1,692

405

445

110%

164

30

186

58

56

96%

43

10

36

83%

Total

6,581

11,465

174%

The annual lighting hours of operation verified during the M&V site visit for the first three line items in
the table above (2,910, 1,692, and 1,692, respectively) are greater than the annual hours of operation
used to calculate ex ante savings (1,604). The ex ante did not take into consideration continuous use
fixtures. The annual hours for the last two line items (186 and 36, respectively) are fewer than the ex

ante hours (200 and 50, respectively).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small retail
in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

Site-Level Estimation of Ex Post Gross Savings
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'74

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 174%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 81% of the project and underestimated heating and
cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 6,581 11,465 174% 2.18
Total 6,581 11,465 174% 2,18
174 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6035

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&YV visit, ADM staff verified equipment installation and the post-retrofit connected loads.
ADM staff also verified annual lighting operating hours by interviewing facility personnel regarding the
lighting operating schedule and installing two photo-sensor loggers to monitor lighting operations. The
photo-sensor loggers collected data between 6/12/18 and 7/11/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Vst End U Baseli Eficient | Basel Efficient | Anual Cooln Bcanie | Expost | GO
Reforence | Category | P9 | uantty | Quanity | Wetage | Watage | NSO | meacion | KWh | Gosskwn | oo
Name/ID Number gory Y Y g g Operation Factor Savings Savings on Rate
306142-Lighti'ng- 22 22 138 43 3,638 1.1 5,591 8,470 | 151%
LED Lamp Fixt | 3306 8 8| 164 30| 2131 111 2,868 | 2545| 89%
Replacing T12
Lamp or Fixture 3 3 82 15| 2,131 1.11 537 477 | 89%
301037-Lighting- Lighting | SBDI
LED <=20 W Lamp
Fixture Replac 3011 3 3 43 9 1,541 1.1 264 178 67%
Halogen A >=40W
Lamp or Fixture
Total 9,260 | 11,670 | 126%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (3,638) are greater than the annual hours of operation used to calculate ex ante savings (2,500),
while the remaining line items had fewer annual hours (ranging from 1,541 — 2,131). The ex ante did
not take into consideration the continuous use fixtures for the first measure.

The efficient lighting wattage of the fourth line item in the above table has been verified as 8.5W, rather
than 9W as reported in the final application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small retail
in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'”®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 126%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 61% of the installed measures and underestimated
heating and cooling interactive effects.

17> Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 9,262 11,670 126% 2.22
Total 9,262 11,670 126% 292
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Site ID 6036

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&YV visit, ADM staff verified equipment installation and the post-retrofit connected loads.
ADM staff also determined the lighting operating schedule through interviews with facility personnel
regarding lighting operating schedules and installation of three photo-sensor loggers to monitor lighting
operation. The photo-sensor loggers collected data between 6/12/18 and 7/11/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross KWh
Measure Measure End Use Program Baseline Efficient Baseline Efficient Honunrlsji)f Cooling KWh Gross Realization
Name/ID RSL?Tr]%r;cre Category Quantity Quantity Wattage Wattage Operation Int'f:e;?:tcélron Savings S:\\:Yr%s Rate
306142-Lighting-
LED Lamp Fixt | 355q 6 6| 164| 30| 357| 100| 430| 287| 67%
Replacing T12
Lamp or Fixture
301037-Lighting- Lighting | SBDI 6 6 43 11 39 1.00 4 8 188%
LED <=20 Watt
Lamp or Fixture 3011 5 5 53 15 42 1.00 3 8 266%
ReplacHalo A 40w
La,%p or Fixture 5 5 43 9 42| 1.00 3 7| 242%
Total 440 309 70%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (357) are fewer than the annual hours of operation used to calculate ex ante savings (500). The
annual hours for the remaining line items (ranging from 39 — 42) are greater than the ex ante hours
(20).

The fourth line item’s efficient wattage verified through project invoices and at the M&V site visit is
8.5W, rather than 9W as stated in the final application.

A heating and cooling interactive factor of 1.00, applicable to an unconditioned space in Jefferson City,
was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for a
heating and cooling factor of 1.07. The space does have cooling capabilities, but they do not utilize it.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.7®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 70%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 27% of the installed measures and overestimated
heating and cooling interactive effects.

176 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 440 309 70% 0.06
Total 440 309 70% 0.06
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Site ID 6037

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&YV visit, ADM staff verified equipment installation and the post-retrofit connected loads.
ADM staff also verified the annual lighting operating schedule through interviews with on-site personnel
and the installation of two photo-sensor loggers. The photo-sensor loggers collected data between
6/12/18 and 7/11/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross

Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kWh kwWh

Name/ID Rﬁﬁrr]ir;cre Category Quantity Quantity Wattage Wattage Operation Int;:e;acltcgron Savings Savings (R)ﬁaFI;;as

fg@ ﬂg*'ggti';tﬁ;e 6 6 82 15| 3136| 1.1 582 | 1,405 | 241%
Replacinng12 3026 | Lighting | SBDI

. . (o]

Lamp or Fixture 4 4 138 43 3,136 1.11 551 1,328 | 241%

Total 1,133 2,733 | 241%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (3,136) exceeded those used to develop the ex ante
energy savings estimates (1,354). The ex ante savings estimate did not incorporate that half of the
lighting remains on overnight nor did it represent the posted store hours.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small retail
in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.!””

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 241%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

177 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 1,132 2,733 241% 0.52
Total 1,132 2,733 241% 0.52
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Site ID

Data Collection

6042

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed fifteen photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/18/2018 and

9/20/2018.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MlaRsMure End Use Baseline Efficient Baseline Efficient Annual gﬁi}:gg Ex Ante Ex Post Gross kWh
Name/ID RﬁLenr]%r;cre Category Program Quantity Quantity Wattage Wattage g;:r[a\stig; Inf;itc(tliron kWh Savings Géf\,sinkg\g’h Re{g';;t fon
30 30 175 30 1,020 1.09 9,309 4,858 52%
306142-Lighting- 30 30 175 30 955 1.09 9,309 4,550 49%
LED Lamp or 30 30 175 30 | 3,104 1.09 9,309 | 14,782 | 159%
Fixture Replacing | 3026
T12 Lamp or 30 30 175 30 583 1.09 9,309 2,776 30%
Fixture 29 29 175 30 614 1.09 8,999 2,828 31%
29 29 175 30 1,357 1.09 8,999 6,245 69%
306143-Lighting-
LED Lampor | 5055 40| 40| 131 28| 2604 | 100| 8817 | 12,149 | 138%
Fixture Replacing
T8 Lamp Fixture
306142-Lighting- 26 26 175 30 475 1.09 8,068 1,959 24%
LED Lamp Fixt | 3054 18] 18| 175| 30| 399| 1.09| 5585| 1141 | 20%
Replacing T12
Lamp Fixture 20 20 175 45 4,715 1.09 5,564 | 13,421 241%
301037-Lighting-
LED 20 WLamp
or Fixture Replac | 3011 55 55 53 9 3,873 1.09 5,120 | 10,261 200%
Halogen A 40 W s
Lamp or Fixture Lighting | SBDI
300938-Lighting-
LED <=14 Watt
Lamp or Fixture 3007 35 35 65 8 3,178 1.09 4,269 6,941 163%
Replac Halogen
BR/R Lamp Fixt
306143-Lighting-
LEDLampor | 3025 19| 19| 100| 28| 1,227| 1.09| 2928 1838| 63%
ixture Replacing
T8 Lamp Fixture
306142-Lighting- 135 30 399 1.09 1,124 230 20%
LoD Lampor 1 3026 135 | 30| 399 | 1.09| 1124 230| 20%
ixture Replacing
T12 Lamp Fixt 88 24 2,918 1.09 1,096 1,636 149%
306140-Lighting-
LED Lamp or Fixt | 3504, 5 5| 465| 80 1,030 0%
Replac Interior
HID Lamp Fixt
301039-Lighting-
LED<=20w Lamp | 3008 6 6 63 11 3,939 1.09 1,002 1,345 134%
Fixture Replacing
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Halogen PAR
Lamp or Fixture

306140-Lighting-
LED Lamp or
Fixture Replacing | 3004-1 4 4 465 80 824 0%
Interior HID
Lamp or Fixture

200808-Lighting-
LED <=13 Watt

Lamp Replacing | 3012 5 5 50 7 3,939 1.09 690 927 134%
HalogMR-16 35-
50W Lamp Fixt

300938-Lighting-
LED <=14 Watt

Lamp or Fixture 3007 6 6 50 7 3,939 1.09 552 1,112 202%
Replac Halogen
BR/R Lamp Fixt

306143-Lighting-
LED Lamp or
Fixture Replacing
T8 Lamp Fixture

3025 6 6 64 24 3,939 1.09 514 1,035 | 201%

301039-Lighting-
LED <=20 Watt

Lamp or Fixture 3008 3 3 53 8 3,821 1.09 286 565 197%
Replac Halogen
PAR Lamp Fixt

‘EE‘S ‘Eg;—;ggﬁing' 2 2 88 24 | 3821 1.09 274 535 | 195%
; | 3026
Fixture Replacing 2 2 88 30 | 3,704 1.09 248 470 | 190%

T12 Lamp Fixt

300938-Lighting-
LED <=14 Watt

Lamp or Fixture 3007 2 2 65 8 208 1.09 244 26 11%
Replac Halogen
BR/R Lamp Fixt

Total 104,593 | 91,861 88%

The annual lighting hours of operation for the first, second, fourth through sixth, eighth, ninth, thirteenth
through fifteenth, and twenty-sixth line items in the table above (ranging from 208 to 1,357) are fewer
than the annual hours of operation used to calculate ex ante savings (2,000). The verified hours for the
remaining line items (ranging from 2,694 to 4,715) are greater than those used to calculate ex ante
savings (3,000 for the eighteenth line item, 2,000 for the remaining line items).

During the M&YV site visit the client specified that the fixtures for line items seventeen and nineteen had
not been utilized in over a decade. It was confirmed that the information had been relayed to the
installation team, but the lamps were updated nonetheless.

The ex ante savings estimate used adjusted base wattages of 52.5W for the eleventh and twenty-third
line items, and 63W for the eighteenth line item in the above table by multiplying the provided wattages
by 70%. An adjusted base wattage of 53W was used in the ex post savings analysis to meet the EISA
2007 standard lumen equivalent for a 75W incandescent lamp.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned education
based facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'7®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 88%. The ex ante energy savings estimate was premised upon
overestimated annual hours of operation for 52% of the installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 104,593 91,861 88% 17.45
Total 104,593 91,861 88% 17.45

178 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6043

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules and all areas had continuous

usage.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kwh kwh
Name/ID R’\?Lenr]%r;cre Category Quantity Quantity Wattage Wattage Operation Int'f:e;?:tcélron Savings Savings Eﬁalg;?él
306140-
Lighting-LED
Lamp Fixt 3004-1 11 11 295 54 8,760 1.07 | 24,848 | 24,963 | 100%
Replac Interior
HID Lamp Fixt Lighting | Standard
306143- 50 50 | 114 68 | 8,760 1.07 | 21,558 | 21,658 | 100%
Lighting-LED
Lamp Fixt 3025 50 50 59 34 8,760 1.07 | 11,717 | 11,771 | 100%
Replac T8
Lamp Fixt 89 89 88 51| 8760 | 1.07 | 30,866 | 31,008 | 100%
Total 88,989 | 89,400 | 100%

The annual lighting hours of operation verified during the M&V site visit (8,760) correspond with the
annual hours of operation used to calculate ex ante savings.

A heating and cooling interactive factor of 1.07, applicable to a gas heated, air conditioned hospital in
Cape Girardeau, was applied to the ex post lighting energy savings and corresponds with the ex ante
savings estimate.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.'”®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 100%.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 88,989 89,400 100% 16.98
Total 88,989 89,400 100% 16.98
179 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6044

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/05/18 and
5/28/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating Ex Post Gross
Cooling Ex Ante Gross KWh kWh
Interaction kWh Savings . Realizati

Savings
Factor on Rate

Annual
Hours of
Operation

Number
015271-
LightingNew
Efficient
Lighting Fixt | 1169 Custom | Lighting 407 763 127 23 5,356 1.09 | 149,218 | 196,603 | 132%
Replac Exist
Inefficient
Lighting Fixt

Total 149,218 | 196,603 | 132%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (5,356) exceeded those used to develop the ex ante
energy savings estimates (4,500).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned education
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
did not account for heating and cooling interactive factors.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.8°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 132%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Custom Lighting 149,218 196,603 132% 37.35
Total 149,218 196,603 132% 37.35

180 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6045

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eight photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/24/18 and
6/13/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Post Gross kWh
Measure Measure End Use Program Baseli_ne Efficie_nt Baseline Efficient Hours of Coolin_g Ex Ante Gross kwh | Realization
Name/ID RﬁLenr]%r;cre Category Quantity Quantity Wattage Wattage Operation Int;:e;acltcgron kWh Savings Savings Rate
101116-
Lighting-New
Eff Light N o
. 1169 Lighting | Custom 496 505 72 31 4,456 1.09 | 103,077 | 97,402 94%
Fixture Replac
Exist Inefficient
Lighting Fixt
Total 103,077 | 97,402 94%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (4,456) were fewer than those used to develop the ex
ante energy savings estimates (4,500).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned education
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
did not account for heating and cooling interactive factors.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. 8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 94%. The ex ante energy savings estimate was premised on
underestimated heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Custom Lighting 103,077 97,402 94% 18.50
Total 103,077 97,402 94% 18.50

181 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6051

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/23/2018 and
6/11/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Post Gross
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante Gross kWh kWh
Name/ID Reference Category ogra Quantity Quantity Wattage Wattage 0 Oeur;tign Interaction kWh Savings S[;svsin S Realizati
Number P Factor 9 on Rate
100104-
Lighting- 1,084 | 1,084 59 34 6,515 1.02 | 167,835 | 179,477 | 107%
Linear Tube N
LED Fixture 1169 | Lighting | Custom
Replacing T8 238 238 59 34 6,531 1.02 36,849 39,502 | 107%
Fixture
Total 204,684 | 218,979 | 107%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (5,788). The annual hours used to calculate ex ante energy savings did not represent
the posted store hours (6,152).

A heating and cooling interactive factor of 1.02, applicable to an electrically heated, air-conditioned
large retail in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.8?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 107%. The ex ante energy savings estimate was premised upon
underestimated annual hours of operation.

182 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Lighting 204,684 218,979 107% 41.60
Total 204,684 218,979 107% 41.60
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Site ID

Data Collection

6057

The participant received Standard and Custom lighting incentives.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, interviewing facility personnel regarding lighting operating schedules, and installed sixteen
photo-sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between

5/22/18 and 6/11/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kWh
Savings

Gross kWh
Realization
Rate

100208-
Lighting-Non
Linear LED
Fixture Replac
M H Fixture

1169

Exterior
Lighting

Custom

455

128

4,308

1.00

5,729

5,635

98%

305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replac T12
<=40W Linear ft

3026

305801-Lighting-
Delamping
ReplaT12<=40W

3084

305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replac T12
<=40 W Linear ft

3026

Lighting

201010-Lighting-
LED <=20 Watt
Lamp Replacing
HalogenPAR 48
-90WLamp Fixt

3008

Misc.

305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T12
<=40 W Linear ft

3026

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8 32
Watt Linear ft

3025

305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T12
<=40 W Linear ft

3026

Lighting

Standard

1,474

1,474

40

15

2,282

1.09

157,876

92,077

58%

132

132

40

4,818

1.09

22,621

27,854

123%

132

132

40

15

4,818

1.09

14,138

17,409

123%

14

14

65

18

8,760

1.00

5,764

5,764

100%

40

40

40

15

1,752

1.09

4,284

1,918

45%

56

56

32

15

3,985

1.09

4,079

4,153

102%

40

18

1,939

1.09

566

280

50%

20

2,851

1.09

189

137

73%

Total

215,246

155,228

72%
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Lighting Controls Savings Calculations

TRM
Measure
Reference
Number

Heating
Cooling
Interaction
Factor

Gross kWh
Realization
Rate

Gross Ex
Post kwWh
Savings

Gross Ex
Ante kWh
Savings

End Use
Category

Baseline
Hours

Controlled

Measure Name/ID Wattage

Program Quantity Efficient Hours

201718-Lighting-Dual

Technology 55

150 2,614 1,978 1.09 | 31,350 5,743 18%

Occupancy Sensor 3016 Lighting | Standard
Controlling Lighting 1
Circuit >150 Watts

150 2,851 2,529 1.09 570 53 9%

Total 18%

31,920 5,796

The annual lighting hours of operation verified during the M&V site visit for the fifth line item in the table
above (8,760) corresponds the annual hours of operation used to calculate ex ante savings. The hours
of operation for the first line items in the above table using photo cells (4,308'83) are less than the hours
of operation used to calculate ex ante savings (4,380). The hours of operation for the third- and fourth-
line items (4,818) are greater than the ex ante hours (4,004). The remaining measures have hours of
operation (ranging from 1,939 to 3,985) which are fewer than the ex ante savings estimate (4,004). The
interior ex ante was based on 11 hour days/ seven days a week.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned office in St.
Louis was applied to the ex post lighting energy savings for the interior installations. The ex ante savings
estimate accounted for heating and cooling interactive factor of 1.07. For the exterior measures the ex
post and ex ante used a factor of 1.00.

During the M&V site visit, the baseline behavior for controlling lighting was determined by survey
questions per usage area. The survey indicated some efficient behavior with turning off lighting during
the workday and at the end of the workday.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.'®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 65%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and a larger impact from the occupancy sensors.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction

1 1 o)

Standard Lighting 235,103 149,572 64% 28.41
Miscellaneous 5,764 5,764 100% 0.80
Custom Exterior Lighting 5,729 5,635 98% 0.03
Total 246,596 160,971 65% 29.24

133 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>

184 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6065

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eleven photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 05/11/18
and 5/30/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Veasure End Use Baselne | Efficient | Baselne | Efficient | AU 2?3}:23 Gross Ex GrossEx | Gross kih
Name/iD | oo | Caouy | P | cuay | oy | atae | Watage | S5 | s | et | P | Redision
620 | 620 88 16 | 5918 1.09 | 278,182 | 289,269 | 104%
96 96 88 16 | 3,087 1.09 | 43,073 | 23,361 54%
74 74 88 16 | 4,786 1.09 | 33,202 | 27,921 84%
52 52 88 16 | 5,469 1.09 | 23,331 | 22417 96%
21 21 88 16 | 5478 1.09 9,422 9,069 96%
20 20 88 16 | 1,212 1.09 8,974 1,911 21%
30 30 56 10 | 5,478 1.09 8,600 8,277 96%
41 41 88 16 | 1,212 1.09 8,212 3,917 48%
41 41 88 16 | 1,281 1.09 8,212 4,141 50%
28 28 56 10 | 5,461 1.09 8,026 7,702 96%
39 39 88 16 | 1,212 1.09 7,812 3,726 48%
100204- 25 25 56 10 | 5,461 1.09 7,166 6,877 96%
Lighting-Non
Linear LED 28 28 88 16 | 1,430 1.09 5,609 3,157 56%
;i()a([t)lil;iing T8 8 8 88 16 | 8,760 1.09 5,399 5,525 | 102%
Fixture 1169 | Lighting | Custom 20 20 88 16 | 5,471 1.09 | 4,006 8,627 | 215%
12 12 56 10 | 5,461 1.09 3,440 3,301 96%
4 4 88 16 | 8,760 1.09 2,699 2,762 | 102%
14 14 26 10 | 8,760 1.09 2,100 2,148 | 102%
19 19 26 10 | 5,469 1.09 1,894 1,820 96%
5 5 56 10 | 5,461 1.09 1,433 1,375 96%
4 4 56 10 | 5,478 1.09 1,147 1,104 96%
7 7 56 10 | 2,577 1.09 896 909 | 101%
2 2 56 10 | 8,760 1.09 862 882 | 102%
5 5 56 10 | 7,268 1.09 640 1,830 | 286%
2 2 56 10 | 5478 1.09 573 552 96%
1 1 56 10 | 5,478 1.09 287 276 96%
100213-Lighting-
Ei‘)’(?u';;”gaegg? 1 1 26 12| 5478 | 1.0 87 84| 9%
CFL Fixture
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TRM Heating
Measure Measure End Use P Baseline Efficient Baseline Efficient '_/‘\ nnual f Cooling AGTSiVI\EI?] PG rotslfvlirf Sro?s kt\.Nh
Name/ID Reference Category rogram Quantity Quantity Wattage Wattage 0 ours o Interaction g € SO st e%'za on
Number peratlon Factor avings avings ate
100212-Lighting-
Non Linear LED Exterior
Fixture Replac o 6 6 43 12 4,308 1.09 788 801 102%
Lighting
Incand/Halogen
Lamp Fixture
305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft) 3025 66 66 96 30 3,899 1.09 27,145 18,596 69%
Replacing T8 32
Watt Linear ft
201316-Lighting-
LEDElectrolumi | g4 40 40 35 4| 8760 | 1.09| 11,623 | 11,893 | 102%
nescent Replac
Incand Exit Sign
40 40 32 13 5,478 1.09 4,736 4,558 96%
16 16 32 13 8,760 1.09 2,849 2,916 102%
305402- 10 10 32 13 | 5,461 1.09 1,184 1,136 96%
Lighting-Linear
ft LED (<=5.5 4 4 32 13 8,760 1.09 712 729 102%
' 3025
Watts/ft) 12 12 32 13 402 1.09 634 100 16%
Repiacing T8 32 Lighting | Standard 8 8| 32| 13 38| 1.09 423 6 1%
Watt Linear ft
2 2 32 13 8,760 1.09 356 364 102%
26 26 32 13 38 1.09 275 21 7%
305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft) 3026 - - - - 262 0%
Replacing T12
<=40 W Linear ft
0,
305402- 13 13 32 13 110 1.09 137 30 22%
Lighting-Linear 12 12 32 13 19 1.09 127 5 4%
ft LED (<=5.5 o
Watts/ft) 3025 2 2 32 13 7,268 1.09 106 302 285%
Replacing T8 32 2 2 32 13 19 1.09 21 1 4%
Watt Linear ft i i i i 10 0%
Total 526,672 | 484,398 92%

The annual lighting hours of operation verified during the M&V site visit for the twenty-eighth line item
in the above table using photo cells (4,308'8) are less than the hours of operation used to calculate ex
ante savings (4,380). The ex post hours of operation for the fourteenth, seventeenth, eighteenth,
twenty-third, thirtieth, thirty-second, thirty-fourth, and thirty-seventh line items (8,760) correspond with
the ex ante savings estimate hours. The annual hours of operation for the first, fifteenth, twenty-fourth,
and forty-second line items (ranging from 5,471 to 7,268) are greater than the ex ante hours (ranging
from 2,600 to 5,478). The remaining measures have annual hours of use (ranging from 19 to 5,478)
which are fewer than the ex ante hours (ranging from 520 to 5,824).

An adjusted base wattage of 43W was used for the twenty-eighth line item in the ex post savings
analysis to meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp. The ex ante
base wattage of 42W was computed within the application by factoring 70% of a 60W incandescent
lamp.

135 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>

Site-Level Estimation of Ex Post Gross Savings 263



The quantity of the thirty-ninth- and forty-fourth-line items in the table above (0) verified during the M&V
site visit is less than the ex ante savings quantity (0).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.00 was used for
unconditioned spaces. The ex ante savings estimate accounted for a heating and cooling factor of 1.07,
and a factor of 1.00 for unconditioned spaces.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. 86

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 92%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 50% of the installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard 50,600 40,658 80% 7.72
Lighting
475,284 442,939 93% 84.14
Custom
Exterior Lighting 788 801 102% 0.00
Total 526,672 484,398 92% 91.87
186 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6068

The participant received Standard & Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed ten photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 5/25/2018 and

7/02/2018.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post
Gross kWh
Savings

Gross kWh
Realization
Rate

201316-
Lighting-LED/
Electroluminesce
nt Replacing
IncanExitSign

793

305802-
LightDelamp
ReplaT8 32W

3084

305402-
LightingLinear ft
LED (<=5.5
Watts/ftReplac
T8 32Watt
Linear ft

3025

Lighting

Standard

20

20

20

8,760

1.1

2,812

2,907

103%

447

32

2,427

51,360

38,389

75%

606

606

32

17

2,510

40,928

25,238

62%

100210-
Lighting-Non
Linear LED
Fixt Replac MV

100208-
Lighting-Non
Linear LED
Fixt ReplacMH

100211-
Lighting-Non
Linear LED Fix
ReplacHPS

100210-
Lighting-Non
Linear LED
Fixt Replac MV

1169

Exterior
Lighting

Custom

455

120

4,308

1.00

7,337

7,215

98%

43

43

295

55

4,308

1.00

45,202

44,456

98%

25

25

188

30

4,308

1.00

17,301

17,015

98%

205

60

4,308

1.00

4,446

4,372

98%

301132-
Lighting-LED
7-20 W Lamp
ReplaHalogen
A53-70WLamp

3009

200909-
Lighting-LED
<=14W Lamp
ReplaHalogen
BR/R 45-66W
Lamp or Fixt

3007

201111-
Lighting-LED
<=11 Watt

3011

Lighting

Standard

48

48

53

11

8,760

6,394

19,632

305%

36

36

75

11

8,760

9,861

22,322

226%

13

13

43

1,141

5,085

558

1%
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TRM
Measure
Reference
Number

Heating
Cooling
Interaction
Factor

Ex Post
Gross kWh
Savings Rate

Annual
Hours of
Operation

Measure
Name/ID

Ex Ante
kWh Savings

Efficient
Wattage

Baseline
Wattage

Efficient
Quantity

Baseline
Quantity

End Use

Category Program

Lamp Replac
Halogen A 28-
52 Watt Lamp

Total 190,726 | 182,005

The annual lighting hours of operation verified during the M&V site visit for the fourth through seventh
line items in the above table using photo cells (4,308'%") are less than the hours of operation used to
calculate ex ante savings (4,380). The second, third, and tenth line items have hours of operation
(ranging from 1,141 — 2,510) which are fewer than the ex ante hours (3,000). The remaining line items
have constant usage (8,760) with the first line item corresponding with the ex ante estimate hours and
the eighth and ninth lines being greater (3,000).

The ex ante savings estimate used adjusted base wattages of 52.5W and 42W for the eighth and tenth
line items in the above table, respectively, by multiplying the provided wattages by 70%. Adjusted base
wattages of 53W and 43W were used in the ex post savings analysis to meet the EISA 2007 standard
lumen equivalent for 75W and 60W incandescent lamps.

The quantities for the second, third, ninth, and tenth line items in the above table (447, 606, 36, and
13, respectively) verified during the M&V site visit are less than the ex ante savings quantities (500,
850, 48, and 48, respectively).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned office in St.
Louis, was applied to the ex post lighting energy savings. A factor of 1.00 was applied to exterior
measures. The ex ante savings estimate accounted for a heating and cooling factor of 1.07 for interior
measures, and a factor of 1.00 for exterior measures.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.88

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 95%. The ex ante energy savings estimate was premised upon
overestimated annual hours of operation for 92% of the measures in the above table.

Site-Level Energy Savings

Gross kWh
Realization

95%

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 116,440 108,946 94% 20.70
Custom Exterior Lighting 74,286 73,059 98% 0.41
Total 190,726 182,005 95% 21.11

187 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>

188 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6069

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed nine photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 6/07/18 and
6/27/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante
Name/ID Reference Category d Quantity Quantity Wattage Wattage Operation Interaction kWh Savings Realizati
Number Factor on Rate

Gross

Ex Post KWh

Gross kWh
Savings

100204- 401 401 88 30 | 5,527 1.15 | 144,936 | 147,560 | 102%

Lighting-Non
Linear LED 88 88 88 30 4,039 1.156 14,199 23,662 | 167%

Fixture 39 39 88 30 2,755 1.156 14,096 7,153 51%

Replacing T8 0
Fixture 76 76 88 30 1,897 1.15 12,263 9,597 78%

100213- 70 70 52 24 | 4,966 115 | 12214 | 11,172 | 91%

Lighting-Non
Linear LED 47 47 52 24 5,105 1.15 8,201 7,711 94%

Fixt Replac
CFL Fixture 55 55 52 24 3,126 1.15 4,284 5,525 | 129%

100204-

0,
Lighting-Non 19 19 56 22 5,109 1.156 4,026 3,789 94%

Linear LED

. 20 20 88 30 2,256 1.15 3,227 3,005 93%
Fixture

Replacing T8 7 7 56 10 | 5,083 1.15 2,007 1,879 | 94%
Fixture

100213-
Lighting-Non
Linear LED
Fixture
Replacing 1169 Custom
CFL Fixture

Lighting
16 16 52 24 2,256 1.15 1,246 1,160 93%

100204-
Lighting-Non
Linear LED 1 1 88 30 2,242 1.15 544 149 27%
Fixt Replac
T8 Fixture

100213- \
Lighting-Non 6 6 52 24 5,109 1.156 467 985 | 211%

Linear LED

Fixt Replac 10 5 26 24 | 2,524 1.15 389 406 | 104%
CFL Fixture

100204-
Lighting-Non
Linear LED 1 1 56 10 2,242 1.15 128 118 92%
Fixt Replac
T8 Fixture

100208-
Lighting-Non 25 25 800 169 4,308 1.00 68,905 67,959 99%

Linear LED Exterior

Lighting

Fixt Replac 5 5 100 45 | 4,308 1.00 1,824 1,185 | 65%
M H Fixture
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TRM Annual Heating Ex Post Gross
Measure Measure End Use Program Baseline Efficie.m Baseline Efficient Hours of Coolinlg Ex Ante Gross kWh kwh ,
Name/ID RsLenr]ir;cre Category Quantity Quantity Wattage Wattage Operation Int;z;ifgron kWh Savings Savings iﬁalilai?él
305402- 666 666 32 13 5,718 1.15 78,856 83,054 | 105%
Lighting-Linear 228 228 25 13 5,865 1.15 17,050 18,418 | 108%
ft LED 5.5W/it | 3025 42 42 32 13 5,043 1.15 4,973 4,620 93%
Replacing T8 30 30 32 13 8,760 1.15 3,552 5,732 | 161%
82 W Linear ft 20| 20| 32 13| 5100 | 1.15| 2368 | 2,228| 94%
200808-
Lighting-LED
<=13 Watt
Lamp Replac | 3012 22 22 35 7 2,256 1.15 1,714 1,596 93%
Halogen MR-
16 35-50 Watt
Lamp Fixture
201111- Lighting | Standard
Lighting-LED
<=11 Watt .| 3011 16 16 35 7 2,256 1.15 499 1,160 | 233%
Lamp Replaci
Halogen A
28-52W Lamp
305402- 2 2 25 16 150 1.15 112 3 3%
Lighting- 8 8 32 13 150 1.15 85 26| 31%
Linear ft LED
(<=5.5 6 6 32 13 70 1.15 63 9 15%
: 3025
Watts/ft) 6 6 32 13 70 1.15 63 9 15%
Replacing T8
32 Watt 4 4 32 13 70 1.15 42 6 15%
Linear ft 1 1 25 16 | 2,242 1.15 5 17 | 434%
Total 402,338 | 409,894 | 102%

The annual lighting hours of operation verified during the M&V site visit for the second, seventh,
thirteenth, eighteenth, twentieth, twenty-second, and twenty-eighth line items in the table above (4,039,
3,126, 5,109, 5,865, 8,760, 2,256, and 2,242, respectively) are greater than the annual hours of
operation used to calculate ex ante savings (ranging from 1,040 — 5,824). The remaining line items had
hours (ranging from 70 — 4,966) which were fewer than the ex ante hours (ranging from 520 — 8,760).

The efficient wattage of the seventeenth line item in the first table above (45W) verified during the M&V
site visit is greater than the ex ante savings quantity (17).

A heating and cooling interactive factor of 1.15, applicable to an electrically heated, air conditioned
large office in St. Louis, was applied to the ex post lighting energy savings for all interior measures. A
factor of 1.00 was applied for the exterior measures. The ex ante savings estimate accounted for a
heating and cooling factor of 1.07 for the interior and 1.00 for the exterior.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.8°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 102%. The ex ante energy savings estimate was premised on
varying annual lighting operating hours and underestimated heating and cooling interactive effects.

139 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard 109,382 116,878 107% 22.20
Lighting
222,227 223,872 101% 42.53
Custom
Exterior Lighting 70,729 69,143 98% 0.39
Total 402,338 409,894 102% 65.12

Site-Level Estimation of Ex Post Gross Savings

269




Site ID 6078

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed 10 photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/19/18 and
10/10/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante Ex Post Gross
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage Interaction | kWh Savings kWh Savings

Gross kWh
Realization
Rate

Number Operation Factor
100208-

Lighting-Non 24 24| 1080 | 200| 4308| 1.00| 92506 | 90986 | 98%

Linear LED | 1169 | EXterior | o ctom
Fixt Replac Lighting 0
ixt Rep 20 20| 1080 | 300| 4308| 100| 68328| 67206| 98%
M Ha Fixture

306140-
Lighting-LED
Lamp or Fixt
Replacing
Interior HID
Lamp or Fixt

3004-1 | Lighting | Standard 15 15 460 150 3,191 1.10 16,996 16,378 96%

100208-

Lighting-Non Exterior

Linear LED 1169 L Custom 10 10 455 150 4,308 1.00 13,359 13,140 98%
- Lighting

Fixt Replac

M H Fixture

306142-
Lighting-LED
Lamp or Fixt | 3026 Lighting | Standard 55 55 82 36 3,981 1.10 9,602 11,116 116%
Replac T12
Lamp Fixt

100208-

Lighting-Non Exterior

Linear LED 1169 - Custom 2 2| 1,080 200 4,308 1.00 7,709 7,582 98%
- Lighting

Fixt Replac

M H Fixture

306143- 39 39 88 54 | 2,531 1.10 5,032 3,704 74%

Lighting-LED
Lamp or Fixt 38 38 88 54 3,191 1.10 4,904 4,551 93%

' 3025
Replacing 18 18 175 108 | 2,947 1.10 4,577 3,922 86%

T8 Lamp or
Fixture Lighting | Standard 18 18 175 108 2,947 1.10 4 577 3,922 86%

306142-
Lighting-LED
Lamp or Fixt | 3026 36 36 48 18 3,568 1.10 4,099 4,252 104%
Replac T12
Lamp Fixt
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Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post Gross
kWh Savings

Gross kWh
Realization
Rate

100208-
Lighting-Non
Linear LED
Fixt Replac
M H Fixture

1169

Exterior
Lighting

Custom

455

150

4,308

1.00

4,008

3,942

98%

306135-
Lighting-LED
Lamp or Fixt
Replac T5
Lamp
Fixture

3088

301039-
Lighting-LED
<=20 Watt
Lamp or Fixt
ReplacHalog
PAR Lamp
or Fixture

3008

306143-
Lighting-LED
Lamp or Fixt
Replac T8
Lamp Fixt

3025

100202-
Lighting-Non
Linear LED
Fixt Replac
T12HO Fixt

1169

306143-
Lighting-LED
Lamp or Fixt
Replaci T8
Lamp Fixt

3025

306135-
Lighting-LED
Lamp or Fixt
Replac T5
Lamp Fixt

3088

306143-
Lighting-LED
Lamp or Fixt
Replac T8
Lamp Fixt

3025

306142-
Lighting-LED
Lamp or Fixt
Replaci T12
Lamp Fixt

3026

306143-
Lighting-LED
Lamp or Fixt
Replac T8
Lamp Fixt

3025

306142-
Lighting-LED
Lamp or Fixt
Replac T12
Lamp Fixt

3026

306143-
Lighting-LED
Lamp or Fixt
Replac T8
Lamp Fixt

3025

Lighting

Standard

240

109

4,047

3,977

4,681

118%

16

16

72

14

3,191

3,275

3,268

100%

16

16

114

72

2,947

2,551

2,185

86%

Custom

227

109

2,321

1,733

1,767

102%

Standard

175

109

5,555

1,502

2,428

162%

240

109

2,321

1,492

1,007

67%

1"

1"

88

54

3,191

1,419

1,317

93%

82

36

3,568

1,048

1,087

104%

59

36

3,981

785

910

116%

82

36

3,981

524

606

116%

175

109

3,981

501

580

116%

114

72

3,568

478

496

104%

114

72

3,568

478

496

104%

QW (W[IN

QW WIN

59

36

3,981

1.10

437

505

116%
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TRM Heating

Measure Measure End Use Program Baselipe Eﬁicielnt Baseline Efficient '_ﬁ) nunrzeﬂf CooIing Ex Ante Ex Post Qross Sregsliigt\i/g :

Name/ID RﬁLenr%r;e Category Quantity Quantity Wattage Wattage Operation Int'f;i;:(t)lron kWh Savings kWh Savings Rate
306142-
Lighting-LED
Lamp or Fixt | 3026 2 2 82 36 3,981 1.10 350 404 115%
Replac T12
Lamp Fixt
306143- 4 4 59 36 3,568 1.10 349 362 104%
Lighting-LED 2 2 114 72 4,047 1.10 319 375 118%
Lamp or Fixt | 3025 2 2 114 72 2,531 1.10 319 235 74%
Replac T8 3 3 59 36 | 4,047 1.10 262 308 | 118%
Lamp Fixt 2 2 88 54 | 3,191 1.10 258 240 93%
306142-
Lighting-LED
Lamp or Fixt | 5,6 1 1 82 36| 3,191 1.10 174 162 |  93%
Replacing
T12 Lamp or
Fixture
306143- 1 1 114 72 3,981 1.10 159 185 116%
Lighting-LED 1 1 114 72 | 5,555 1.10 159 257 | 162%
Lamp or Fixt | 3025
Replac T8 2 2 56 36 3,191 1.10 152 141 93%
Lamp Fixt 2 2 59 44 | 2,947 1.10 114 98 86%
306142-
Lighting-LED
Lamp or Fixt | 3026 1 1 48 18 2,531 1.10 113 84 74%
Replac T12
Lamp Fixt
Total 258,625 254,883 99%

The annual lighting hours of operation for the first, second, fourth, sixth, and twelfth line items in the
above table using photo cells (4,308"%) are less than the hours of operation used to calculate ex ante
savings (4,380). These measures were exterior installations.

The annual lighting hours of operation verified during the M&YV site visit for the fifth, eleventh, thirteenth,
seventeenth, twentieth through the twenty-ninth, thirty-first, thirty-fourth, and thirty-fifth lines in the table
above (3,547) are fewer than the annual hours of operation used to calculate ex ante savings (ranging
from 3568 — 5,555). The remaining line items above (ranging from 2,347 — 3,547) are greater than the
ex ante savings estimate (ranging from 2,321 — 3,191).

An adjusted base wattage of 72W was used in the ex post savings analysis for the fourteenth line item
in the table above to meet the EISA 2007 standard lumen equivalent for a 100W incandescent lamp.
The ex ante base wattage of 70W was computed within the application by factoring 70% of a 100W
incandescent lamp.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air-conditioned large retail
in St. Louis, was applied to the ex post lighting energy savings for all interior installations. The ex ante
savings estimate accounted for a heating and cooling factor of 1.07. For the exterior measure
installations, a factor of 1.00 was used in both the ex ante and ex post analysis.

190 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>

Site-Level Estimation of Ex Post Gross Savings 272




The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.®"

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 99%.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard 70,982 70,261 99% 13.35
Lighting
1,733 1,767 102% 0.34
Custom
Exterior Lighting 185,910 182,855 98% 1.03
Total 258,625 254,883 99% 14.71
191 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6079

Data Collection

The participant received Standard and Custom lighting incentives.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, interviewing facility personnel regarding lighting operating schedules, and installed twelve photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
5/08/2018 and 5/28/2018.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kwWh
Savings

Gross kWh
Realization
Rate

100204-Lighting
Non Linear LED
Fixt Replac T8

100213-
Lighting-Non
Linear LED Fixt
Replac CFL Fixt

100204-
Lighting-Non
Linear LED Fixt
Replac T8 Fixt

100208-
Lighting-Non
Linear LED Fixt
Replacing Metal
Halide Fixture

1169

Lighting

Exterior
Lighting

Custom

202

202

85

24

2,007

1.09

43,311

26,981

62%

58

58

35

2,866

1.09

7,023

4,896

70%

15

15

62

17

2,528

1.09

2,373

1,861

78%

215

24

4,308

1.00

4,183

4,114

98%

455

160

4,308

1.00

2,584

2,542

98%

455

280

4,308

1.00

1,533

1,508

98%

= (N[N

= (N[N

295

56

4,308

1.00

1,047

1,030

98%

305233-
Lighting-85-225
W Lamp Fixture
Replac Interior
HID 301-500
Watt Lamp Fixt

3005-1

305402-
Lighting-Linear
ft LED (<=5.5
Watts/ft) Replac
T8 32WLinear ft

3025

305802-
Lighting-Delamp
ReplacT8 32 W

3084

305402-
Lighting-Linear
ft LED (<=5.5
Watts/ft) Replac
T8 32WLinear ft

3025

305802-
Lighting-Delamp
ReplacT8 32W

3084

305402-Lighting-
Linear ft LED

5.5 W/ft Replac
T8 32WLinear ft

3025

Lighting

Standard

20

20

455

110

5,206

1.09

24,253

39,186

162%

28

28

32

11

4,516

1.09

2,067

2,897

140%

22

22

32

11

2,309

1.09

1,624

1,164

72%

20

20

32

11

2,124

1.09

1,476

973

66%

10

32

2,124

1.09

1,125

741

66%

10

10

32

11

1,811

1.09

738

415

56%

32

1,601

1.09

675

335

50%

32

15

1,182

1.09

478

175

37%
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Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kwh
Savings

Gross kWh
Realization
Rate

305802-
Lighting-Delamp
ReplacT8 32 W

3084

305402-
Lighting-Linear
ft LED (<=5.5
Watts/ft) Replac
T8 32WLinear ft

3025

201111-
Lighting-LED
<=11 W Lamp
Replac Halogen
A 28-52 WLamp

3011

Ext
Lighting

305402-
Lighting-Linear
ft LED (<=5.5
Watts/ft) Replac
T8 32WLinear ft

3025

301132-
Lighting-LED 7-
20 Watt Lamp
Replac Halogen
A 53-70W Lamp

3009

Lighting

32

1,182

1.09

450

165

37%

32

15

1,601

1.09

358

178

50%

43

4,308

1.00

232

293

126%

30

10

1,182

1.09

141

52

37%

53

13

1,811

1.09

139

79

57%

100213-
Lighting-Non
Linear LED Fixt
Replac CFL Fixt

1169

Ext
Lighting

Custom

16

16

35

4,308

1.00

1,861

Total

95,810

91,445

95%

Lighting Controls Savings Calculations

Measure Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Quantity

Controlled Baseline

Wattage

Hours

Efficient
Hours

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kWh
Savings

Gross kWh
Realization
Rate

301818-Lighting-Fixture
Mounted Occupancy
Sensor Controlling >50

and <=200 Watts

Replacing No Controls

3077

Lighting

Standard

6,000

0%

Total

6,000

0

0%

The annual lighting hours of operation verified during the M&V site visit for the fourth through seventh
line items in the first table above using photo cells (4,308"%?) are less than the annual hours of operation
used to calculate ex ante savings (4,380). In addition, the eighteenth- and twenty-first-line items used
photo cells (4,308) and the hours are greater than the hours used to for ex ante savings (3,285), as the
measures had been installed in exterior locations instead of interior as stated in the application. The
eighth and ninth line items in the first table above (5,206 and 4,516, respectively) are greater than the
hours used to calculate savings (3,285), while the verified hours for remaining line items (ranging from
1,182 to 2,866) are fewer.

The ex ante savings estimate used an adjusted base wattage for the eighteenth- and twentieth-line
items in the first able above (42W and 52.5W, respectively) by multiplying the provided wattage by

192 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>
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70%. An adjusted base wattage of 43W and 53W was used in the ex post savings analysis to meet
the EISA 2007 standard lumen equivalent for a 60W and 75W incandescent lamp.

The quantity of the second line item in the first table above (58) is less than the ex ante savings quantity
(74). The quantity of 16 lamps were installed in exterior fixtures and are displayed in the twenty-first
line item of the first table.

The quantity of occupancy sensors verified during the M&V site visit shown in the second table above
(0) is less than the ex ante savings quantity (20)

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned education
facility in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.00 was applied to
the exterior measures. The ex ante savings estimate accounted for a heating and cooling factor of 1.07
for interior measures, and a factor of 1.00 for exterior measures.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.'® The end use of Exterior Lighting was verified during the M&V site visit for the
eighteenth- and twenty-first line items in the first table. Both measures stated Lighting end use in the
application.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 90%. The ex ante savings estimate was premised upon a completed
installation and overestimated annual hours of operation for 85% of the measures in the first table
above.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard 39,524 46,360 117% 8.81
Lighting
52,707 33,738 64% 6.41
Custom
Exterior Lighting 9,347 11,054 118% 0.06
Total 101,578 91,152 90% 15.28

193 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6083

The participant received Standard lighting incentives.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, interviewing facility personnel regarding lighting operating schedules, and installed six photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
6/09/2018 and 7/04/2018.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MZ:s’\lAJre End Use Baseline Efficient Baseline Efficient Annual gﬁi}:gg Gross Ex Gross Ex Gross kWh
Name/ID RSL?Tr]%r;cre Category Program Quantity Quantity Wattage Wattage g;:rftigfn Inf;itc(tliron Asr];?/iﬁ\é\gh Psoas\iiir(\\évsh Re?!ztaet fon
305801-
LightingDelamp | 354 438 -1 110 -| 2735| 1.09| 163,937 | 143706 | 88%
Replacing T12
<=40 Watt
305401Lighting- Lighting | Standard
Linear ft LED 342 684 110 19| 3,101 1.09 | 83,786 | 83,284 99%
(<=5.5 Watts/ft) 3026
Replac T12 24 24 40 15| 3,183 1.09 2,042 2,082 | 102%
<=40 W Linear ft
Total 249,765 | 229,073 92%
Lighting Controls Savings Calculations
TRM ) . Heating Gross Ex Gross Ex Gross kWh
Measure Name/ID | M20e | S0 | pogan | qumy | St | Smene | S | G0 | ean | st | session
Number Factor avings avings ate
301818-Lighting-
Fixt Mnt Occ Sensor | 4477 40 11| 2574 | 1788 | 1.09| 12,000 | 3,809 32%
Controlling >50 <200
Replac No Control "
201618-Lighting- Lighting | Standard
gg‘r?s';rng:t”rcfﬁicncg 3079 2 180 | 3183 | 2870 | 1.09 920 | 123 13%
Light Circuit >120 W
Total 12,920 | 3,931 30%

The annual lighting hours of operation verified during the M&V site visit for the third line item in the first
table above (3,183) is greater than the annual hours of operation used to calculate ex ante savings
(3,180), while the verified hours for the remaining line items (ranging from 2,735 to 3,101) are fewer.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned light
manufacturing facility in Cape Girardeau was applied to the ex post lighting energy savings. The ex
ante savings estimate accounted for a heating and cooling interactive factor of 1.07.

During the M&V site visit, the baseline behavior for controlling lighting was determined by survey
questions per usage area. The survey indicated no efficient behavior with turning off lighting during the
workday but considerably efficient behavior at the end of the workday.
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The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings. %4

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 89%. The ex ante energy savings estimate was premised upon
overestimated annual hours of operation for 97% of the measures in the first table above and
expectation of greater impact from the occupancy sensors.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 262,685 233,004 89% 45.97
Total 262,685 233,004 89% 45.97

194 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6086

Data Collection

The participant received New Construction incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the new construction measures, equipment installation, the
post-retrofit connected loads, interviewed facility personnel regarding lighting and equipment operating
schedules, and installed two photo-sensor loggers to monitor lighting operation. The photo-sensor
loggers collected data between 4/13/18 and 6/25/18.

Analysis Results

Lighting Savings Calculations

TRM

Measure Name/ Measure End Use Baseline Efficient Baseline Efficient Annual
Referenc Hours of

Program ’ :
ID e Category Quantity Quantity Wattage Wattage Operation

Number

Heating
Cooling
Interaction
Factor

Gross Ex Post

Ante kWh kWh Savings

Savings Rate

406123-

h‘g\’,‘vﬁng' 3242 | 3,242 51 27| 2318 | 094 | 175391 | 176234 | 100%

Construction New

Gross Ex Gross kWh
Realization

Lighting 3000 | Lighting Construction

Power 158 158 144 62 | 8,760 1.00 | 113,293 | 113,293 | 100%
Density

(LPD)

Total 288,684 289,627 100%

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2007) to determine
realized lighting energy savings. The facility constructed in St. Louis County had three space types
which allowed for 0.70 lighting watts/SF, 0.30 lighting watts/SF, and 0.70 lighting watts/SF. The code
compliant baseline lighting wattages for this project were 36,423 watts (0.70watts/SF*52,033SF),
22,705 watts (0.30watts/SF*75,682SF), and 128,222 watts (0.70watts/SF*183,174SF).

The average annual lighting hours of operation verified during the M&V site visit for the interior common
areas (8,414) were greater than the annual hours used to calculate ex ante savings (7,800). The ex
post savings analysis used the Ameren TRM hours for the residential lighting measures (694) which
were fewer than the ex ante estimated hours (728). All garage measure hours (8,760) were consistent
with the ex ante garage hours.

A heating and cooling interactive factor of 0.94, applicable to an electric heated, air-conditioned multi-
family facility in St. Louis, was applied to the ex post lighting energy savings for all interior spaces while
a factor of 1.00 was applied to the garage measures. The ex ante savings estimate did not account for
heating and cooling interactive effects.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.9°

195 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Whole Building Savings Calculations

Energy savings for the above code whole building measures were calculated using IPMVP Option D:
Calibrated Simulation. ADM compiled an eQuest model of the as-built facility using the details and
construction documents collected during the on-site M&V visit and from the project documentation.

Upon completion of the initial model, a custom weather file was created using NOAA weather data for
the region. Using this weather file and the utility provided billing data for the facility, ADM ensured that
the model's energy load shape matched that of the bills. The results of this calibration effort can be
seen below:

Monthly kWh Calibration

Upon completion of the calibration for the as-built eQuest model, the impacts of the installed measures
were removed using parametric runs. Once the parametric runs were defined, the as-built model and
parametric runs were simulated using TMY3 weather data. The total realized energy savings are the
differences between the baseline and as-built models’ energy usages, and the total site-level energy
savings by end use can be seen in the following table:
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Typical Year Energy Usage (kWh) by End Use

End-Use Baseline As-Built S:\%gs
Lighting 277,128 277,128 0
Misc. Equipment 148,214 148,214 0
Heating 768,598 359,408 409,189
Cooling 118,891 213,605 -94,714
Heat Rejection 0 0 0
Auxiliary (pumps) 16,103 15,871 232
Vent Fans 44,085 47,153 -3,068
Domestic Hot Water 163,433 162,869 564
Ext. Lighting 3 3 0
Total 1,536,454 | 1,224,250 312,204

Packaged RTUs Savings Calculations

Energy savings for the packaged rooftop units (RTUs) were calculated using the calibrated model. The
baseline model was created by changing the baseline to be in compliance with the Energy Cost Budget
Method in ASHRAE 90.1-2007. The largest difference is changing the HVAC system type to packaged
variable air volume (PVAV) with parallel fan powered boxes. The total realized energy savings are the
differences between the ASHRAE baseline and as-built models’ energy usages, and the total site-level
energy savings by end use can be seen in the following table:

Typical Year Energy Usage (kWh) by End Use

End-Use Baseline As-Built S:\l:‘ig]gs
Lighting 277,128 277,128 0
Misc. Equipment 148,214 148,214 0
Heating 402,874 359,408 43,465
Cooling 231,580 213,605 17,975
Heat Rejection 0 0 0
Auxiliary (pumps) 15,508 15,871 -362
Vent Fans 52,334 47,153 5,182
Domestic Hot Water 163,030 162,869 161
Ext. Lighting 3 3 0
Total 1,290,671 | 1,224,250 66,421

Measure level savings are shown in the following table:
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New Construction Measure Level Savings

TRM

Gross Ex | Gross Ex | Gross kWh

Measure End Use L
Measure Name/ID Program Ante kWh | Post kWh | Realizatio

Reference Category Savings Savings n Rate

Number g g

426325 — Whole Building — Shell 3000 Building Shell | New Construction 337,974 312,204 92%
112721 — Packaged RTU — HVAC 1169 HVAC New Construction 65,411 66,421 102%
Total 403,385 378,625 94%

There were significant differences in the ex ante and ex post analysis results for the whole building and
HVAC measures, with a 94% realization rate. The ex ante analysis utilizes an uncalibrated energy
model of the site. ADM was provided the model; however, the model was run using proprietary software,
so ADM created a new model for the ex post analysis. The ex post model was calibrated to actual billing
and weather data. The ex ante model was created during the design phase and it significantly over
estimated occupancy schedules and loads. However, since most of the savings are weather related,
the ex ante savings estimates did not vary significantly. ADM also applied a different end use category
for the packaged RTUs. ADM used HVAC end use instead of cooling because a majority of the savings

were not from cooling.

The site-level verified energy savings are 692,069 kWh, resulting in a realization rate of 97%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Lighting 175,391 176,234 100% 33.48
Miscellaneous 113,293 113,293 100% 15.63
New Construction
Building Shell 337,974 312,204 92% 138.61
HVAC 65,411 66,421 102% 29.49
Total 692,069 668,152 97% 217.21
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Site ID 6089

Data Collection

The participant received New Construction incentives from Ameren Missouri for constructing an office
space that exceeds the minimum building code. The facility is a three-story office located in St. Louis
that is open from 8:30 am to 4:30 pm. Savings are associated with installing twelve air conditioning
units with a higher efficiency rating than required by code and installing lighting measures.

During the M&V visit, ADM staff verified the new construction measures, equipment installation, post-
retrofit connected loads, and interviewed facility personnel regarding lighting and equipment operating
schedules.

Analysis Results

Whole Building Savings Calculations

Energy savings for the high efficiency air conditioning units were calculated using IPMVP Option D:
Calibrated Simulation. ADM reviewed, adjusted, and calibrated an eQuest model of the as-built facility
using the construction documents, application details, and photographs taken during the on-site M&V
visit.

Upon completion of the initial model, a custom weather file was created using NOAA weather data for
the region. Using this weather file and the utility provided billing data for the facility, ADM ensured that
the model’s energy load shape matched that of the bills. The results of this calibration effort can be
seen below:

Monthly kWh Calibration

Upon completion of the calibration for the as-built eQuest model, the impacts of the installed measures
were removed using parametric runs. Once the parametric runs were defined, the as-built model and
parametric runs were simulated using TMY3 weather data. The total realized energy savings are the
differences between the baseline and as-built models’ energy usages, and the total site-level energy
savings by end use can be seen in the following table:
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Typical Year Energy Usage (kWh) by End Use

End-Use Baseline As-Built S:\%gs
Lighting 17,036 17,036 0
Misc. Equipment 56,418 56,418 0
Heating 1,571 1,310 261
Cooling 26,684 20,740 5,944
Aucxiliary (pumps) 3,019 3,017 2
Vent Fans 20,285 20,285 0
Heat Pump Supp 1,623 1,800 177
Domestic Hot Water 4,253 4,253 0
Total 130,889 124,860 6,029

Measure level savings are shown in the following table:

New Construction Measure Level Savings

End Use Gross Ex | Gross Ex | Gross kWh
Measure Name/ID Program Ante kWh | Post kWh | Realization
Category . ,
Savings Savings Rate
High Efficiency AC Cooling New Construction 7,050 6,029 86%
Total 7,050 6,029 86%

There were some differences in the ex ante and ex post analysis results for the HVAC measure, with
an 86% realization rate. The ex ante analysis utilizes an energy model of the site but did not show any
calibration efforts. ADM reviewed and adjusted the provided energy model and calibrated the model to
actual billing and weather data. Changes to the energy model were made based on the building
documentation, application information, site visit notes, and to calibrate the model. The largest change
to the energy model was adding a second HVAC type and separating the stairwells into different zones
conditioned by heat pumps with the remaining office space conditioned by an air conditioner with gas
heating. The ex ante analysis used heat pumps for the whole facility, removed all the electric heating,
and then added electric heating to the space cooling usage to account for the heat pumps in the
stairwells. The following table details the changes made to the energy model and the reasons for

changing the values.
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Energy Model Changes

Label Ex Ante Ex Post Reasoning
Weather File TMY2 TMY3 Using TMY3 weather file since it is a more recent file.
Roof Insulation R-26 batt R-21 batt | Rigid insulation stated in the building documentation
Wall Insulation R-13 batt R-21 batt | Insulation stated in the building documentation
8am-1 9am - Y
Saturday Schedule Based on site visit photo of the ecobee thermostat
pm noon
9am-— o
Sunday Schedule Off hoon Based on site visit photo of the ecobee thermostat
Weekday Schedule ! a;nm— S 8 a:m_ 6 Based on site visit photo of the ecobee thermostat
i heati h
Space Heating Heat Pump Gas Slt(? used gas for space heating every except the
Furnace stairwells

The stairwells have heat pumps instead of gas
HVAC system 2 None Heat pump .

heating
Cooling Occ Setpoint 76 73 Based on site visit photo of the ecobee thermostat

Model adjusted the plug load to 1 watt per square
Plug Load (all spaces) 1 W/sf Default foot regardless of the space type and typical plug

loads

! Increased the plug load in the office space to better

Plug Load (office) 1 Wist 1.6 Wist calibrate the energy model to the actual billing data

The site-level verified energy savings are 6,029 kWh, resulting in a realization rate of 86%.

Lighting Retrofit Savings Calculations

TRM Heating

Measure Name/ Measure End Use Program Baseline Efficient Baseline Efficient l_ﬁ)nur;:ﬂf Cooling Er:;):ivl\% Fi)r:tslfvl\ir): S:;Tiszel\(t\i/\éz

ID Reference Category Quantity Quantity Wattage Wattage Operation Interaction Savings Savings Rate

Number Factor

406123-

Lighting-NC 1 3500 | |ighting | NeW 265 | 265 70 26| 2480 | 111 33,000 | 32,069 | 97%

Lighting Power Construction

Density (LPD)

Total 33,090 | 32,069 97%

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2007) to determine
realized lighting energy savings. The office facility constructed in St. Louis was subject to the 2009 IBC
code in effect during the building design, which allows for 1.0 lighting watts/SF. The code compliant

baseline lighting wattage for this project was 18,600 watts (1.0 watts/SF*18,600SF).

Primary data were used to develop estimates of annual lighting operating hours. For all facility area
schedules, the estimated annual operating hours (2,480) were fewer than those used to develop the
ex ante energy savings estimates (2,830).
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A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office in St.

Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate did not account
for heating and cooling interactive effects.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings. 1%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 95%. The ex ante lighting energy savings estimate was premised
on overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Lighting 33,090 32,069 97% 6.09
New Construction
HVAC 7,050 6,029 86% 5.49
Total 40,140 38,098 95% 11.58
196 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6090

Data Collection

The participant received EMS Program incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the energy management system (EMS) were collected
where possible. ADM also gathered HVAC equipment nameplate information.

Analysis Results

EMS Controls Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Cooling degree days (CDD) were calculated for each billing period and used with a pre/post binary flag
variable in an electric usage regression resulting in an R? of 0.982 and adjusted R? of 0.980. From the
regression, the following equation was derived and used to calculate monthly energy consumption for
the pre and post-retrofit configurations:

kW hoponeniy = 180.3 X CDD — 54.18 X CDD_Post + 694.4

Where:

kWhmonty = Monthly kWh Consumption
CDD = Cooling Degree Days for the Month with a Base Temperature of 56.5°F
CDD_Post = Pre/Post-Retrofit Binary Flag multiplied by CDD

The following table presents the T Statistics for the regression variables:

Significance of kWh Regression Variables

Variable T Stat
Intercept 0.868
CDD 31.6
CDD_Post -8.59

Electric energy usage values were calculated on a monthly basis using the derived regression equation.
The following plot compares the monthly billed kWh to the regressed kWh:
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Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference
between baseline and as-built energy consumption for the facility, and can be seen in the following
table:

Monthly kWh Savings

kWh
Month CDD
Baseline | As-Built | Savings
Jan 2 1,074 960 114
Feb 5 1,642 1,358 285
Mar 40 7,988 5,796 2,192
Apr 72 13,617 9,733 3,883
May 120 22,350 15,842 6,508
Jun 260 47,521 33,448 14,072
Jul 321 58,638 41,225 17,413
Aug 278 50,819 35,756 15,064
Sep 177 32,555 22,980 9,575
Oct 48 9,341 6,742 2,598
Nov 16 3,630 2,748 882
Dec 1 837 794 43
Total 250,013 177,383 72,630
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The total billing regression energy savings were used to determine measure level savings. Measure
level savings are shown in the following table:

Custom and EMS Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh | Post kWh | Realization
Category . ,
Number Savings Savings Rate

117920 Controls — Cooling 1169 Cooling EMS 39,596 32,942 83%
118120 Controls — Heating 1169 Heating EMS 47,839 0 0%
118220 Controls — Ventilation 1169 HVAC EMS 47,704 39,688 83%
Total 135,139 72,630 54%

There were substantial differences in the ex ante and ex post analysis methodologies for the EMS
controls, with a realization rate of 54%. The ex ante analysis used assumed lighting and equipment
loads to determine an assumed HVAC load from annual billing data. The assumed HVAC load was
used to derive energy savings by multiplying assumed energy savings factors for the EMS control
measures. Sources for the assumed energy savings factors could not be obtained. The ex ante analysis
also assumed heating savings, but the site does not have electric heating. These assumptions created
significant uncertainty with the ex ante savings estimates. ADM used a billing regression with a great
fit (R Square = 0.982) to determine realized energy savings. This method better accounts for actual site
HVAC energy usage than the ex ante calculations.

Verified annual savings for the EMS Program incentives are 72,630 kWh, resulting in a realization rate
of 54%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below:

Site-Level Energy Savings

kWh Savings
_ End Use Gross Gross Ex
Incentive Category | Gross Ex Ante | Gross Ex Post Realization Post kW
kWh Savings kWh Savings Rate Reduction
Cooling 39,596 32,942 83% 30.00
EMS Heating 47,839 0 0% 0.00
HVAC 47,704 39,688 83% 17.62
Total 135,139 72,630 54% 47.62
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Site ID 6092

Data Collection

The participant received Retro-Commissioning (RCx) and Custom Program incentives from Ameren
Missouri.

During the M&V visit, ADM staff verified the optimization of building automation system (BAS) and
interviewed site personnel regarding equipment operation. Data from the BAS were collected where
possible. ADM also gathered site occupancy schedules, lighting information, and HVAC equipment
nameplate data.

Analysis Results

BAS Optimization Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Cooling and heating degree days (CDD & HDD) were calculated for each billing period and used with
a pre/post binary flag and school days variables in an electric usage regression resulting in an R? of
0.950 and adjusted R? of 0.940. From the regression, the following equation was derived and used to
calculate monthly energy consumption for the pre and post-retrofit configurations:

kWh,oniniy = 1141 X CDD +92.16 HDD — 11,128 X Pre_Post + 777.1 X School_Days + 7,640

Where:
kWhmonthiy = Monthly kWh Consumption
CDD = Cooling Degree Days for the Month with a Base Temperature of 55.94°F
HDD = Heating Degree Days for the Month with a Base Temperature of 60.08°F
Pre_Post = Pre/Post-Retrofit Binary Flag

School_Days = Number of School Days for the Month
The following table presents the T Statistics for the regression variables:

Significance of kWh Regression Variables

Variable T Stat

Intercept 2.70
School_Days 9.50
Pre_Post -13.9
CDD 14.0
HDD 13.1
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Electric energy usage values were calculated on a monthly basis using the derived regression equation.
The following plot compares the monthly billed kWh to the regressed kWh:

Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference
between baseline and as-built energy consumption for the facility, and can be seen in the following
table:

Monthly kWh Savings

kWh
Month CDD HDD

Baseline | As-Built | Savings
Jan 2 385 51,906 40,778 11,128
Feb 6 284 50,768 39,640 11,128
Mar 43 155 40,830 29,702 11,128
Apr 76 77 35,795 24,667 11,128
May 127 28 40,286 29,159 11,128
Jun 269 1 45,432 34,304 11,128
Jul 332 0 45,471 34,343 11,128
Aug 288 0 46,705 35,578 11,128
Sep 185 6 44,858 | 33,730 11,128
Oct 51 88 38,715 27,587 11,128
Nov 18 194 42,264 31,136 11,128
Dec 1 355 56,012 44,884 11,128
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kWh
Month CDD HDD
Baseline | As-Built | Savings
Total 539,042 | 405,508 | 133,534

The total billing regression energy savings were used to determine measure level savings. Another
project, Project 2, was also completed at this site during the evaluated timeline but was not sampled.
The expected savings for Project 2 are 58,821 kWh. Those savings were subtracted from the total
billing regression savings to obtain the total site-level energy savings (133,534 — 58,821 = 74,713 kWh).
ADM also performed lighting controls savings calculations in order to allocate measure level savings
more accurately.

Lighting Controls Savings Calculations

Annual
Hours of
Operation

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

TRM
Measure
Reference
Number

Gross kWh
Realization
Rate

Ex Ante
kWh
Savings

Ex Post
Gross kWh
Savings

Controlled
Wattage

End Use

Category Quantity

Measure Name/ID Program

424220-
Miscellanous-
Efficient Equipment
Replacing Existing
Inefficient
Equipment or Early
Replacement

Total

1169 Lighting | Custom 15 432 2,790 2,070 1.09 | 4,665 4,703 101%

4,665 4,703 101%

The energy savings for the lighting controls were subtracted from the site-level billing regression
savings and the remaining billing regression savings were allocated between the HVAC and cooling
optimization measures similar to the ex ante analysis. Measure level savings are shown in the following
table:

Custom and RCx Savings

TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh Post kWh | Realization
Category , .

Number Savings Savings Rate
116620 Optimization — HVAC 1169 HVAC RCx 32,450 50,914 157%
115920 Optimization — Cooling 1169 Cooling RCx 12,171 19,096 157%
424220 Controls — Lighting 1169 Lighting Custom 4,665 4,703 101%
Total 49,286 74,713 152%

There were substantial differences in the ex ante and ex post analysis methodologies for the RCx
measures, with a realization rate of 152%. The ex ante analysis for the HVAC optimization measures
used bin analyses with assumed occupancy schedules, fan speeds, and HVAC loads. All these
assumptions created significant uncertainty with the ex ante savings estimates. The ex ante analysis
did not use any site-specific trending or utility data. ADM used a billing regression with a good fit (R
Square = 0.950) to determine realized energy savings. This method better accounts for actual site
HVAC energy usage than the ex ante calculations.

This billing analysis is further justified by the billing analysis for Site 6093, which is a very similar project.
Both Site 6092 and Site 6093 are identical facilities and implemented the same measures, thus the
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savings for each facility should be similar. The billing regression savings for Site 6093 are within 1,000
kWh of the billing regression savings for this site, indicating the billing regression savings for this site
are reasonable.

Verified annual savings for the RCx Program incentives are 69,986 kWh, resulting in a realization rate
of 157%. Verified annual savings for the Custom Program incentives are 4,703 kWh, resulting in a
realization rate of 101%. The verified annual site-level energy savings are 74,713 kWh, resulting in a
152% realization rate.

A table showing the energy savings achieved by the measures evaluated for this site is shown below:

Site-Level Energy Savings

kWh Savings
_ End Use Gross Gross Ex
Incentive Category Gross Ex Ante | Gross Ex Post Realization Post kW
kWh Savings kWh Savings Rate Reduction
HVAC 32,450 50,914 157% 22.60
Retro-Commissioning
Cooling 12,171 19,096 157% 17.39
Custom Lighting 4,665 4,703 101% 0.89
Total 49,286 74,713 152% 40.89
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Site ID 6093

Data Collection

The participant received Retro-Commissioning (RCx) Program incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the optimization of building automation system (BAS) and
interviewed site personnel regarding equipment operation. Data from the BAS were collected where
possible. ADM also gathered site occupancy schedules and HVAC equipment nameplate data.

Analysis Results

BAS Optimization Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Cooling and heating degree days (CDD & HDD) were calculated for each billing period and used with
a pre/post binary flag and school days variables in an electric usage regression resulting in an R? of
0.965 and adjusted R? of 0.958. From the regression, the following equation was derived and used to
calculate monthly energy consumption for the pre and post-retrofit configurations:

kW hpponthiy = 197.6 X CDD + 121.4 HDD — 11,045 X Pre_Post + 1,591 X School_Days — 23,352

Where:
kWhmonthiy = Monthly kWh Consumption
CDD = Cooling Degree Days for the Month with a Base Temperature of 55°F
HDD = Heating Degree Days for the Month with a Base Temperature of 73°F
Pre_Post = Pre/Post-Retrofit Binary Flag

School_Days = Number of School Days for the Month
The following table presents the T Statistics for the regression variables:

Significance of kWh Regression Variables

Variable T Stat

Intercept -6.13

School_Days 171

Pre_Post -17.0
CDD 19.0
HDD 17.2

Electric energy usage values were calculated on a monthly basis using the derived regression equation.
The following plot compares the monthly billed kWh to the regressed kWh:
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Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference
between baseline and as-built energy consumption for the facility, and can be seen in the following
table:

Monthly kWh Savings

kWh

Month CDD HDD

Baseline | As-Built | Savings
Jan 3 447 55,429 44,384 11,045
Feb 7 350 50,771 39,726 11,045
Mar 48 240 42,306 31,261 11,045
Apr 84 158 41,037 29,993 11,045
May 139 98 47,897 36,852 11,045
Jun 286 19 51,425 40,380 11,045
Jul 350 6 46,608 35,563 11,045
Aug 306 11 51,093 40,048 11,045
Sep 200 50 46,050 35,005 11,045
Oct 58 182 35,668 24,623 11,045
Nov 20 279 51,124 40,079 11,045
Dec 1 423 58,462 47,417 11,045
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kWh
Month CDD HDD
Baseline | As-Built | Savings
Total 577,869 | 445,330 | 132,539

The total billing regression energy savings were used to determine measure level savings. Another
project, Project 2, was also completed at this site during the evaluated timeline but was not sampled.
The expected lighting savings for Project 2 are 68,311 kWh. Those savings were subtracted from the
total billing regression savings to obtain the total site-level energy savings (132,539 — 68,311 = 64,228
kWh). The remaining billing regression savings were allocated between the HVAC and cooling
optimization measures like the ex ante analysis. Measure level savings are shown in the following table:

RCx Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh Post kWh | Realization
Category . .
Number Savings Savings Rate

116620 Optimization — HVAC 1169 HVAC RCx 45,430 42,548 94%
115920 Optimization — Cooling 1169 Cooling RCx 23,149 21,680 94%
Total 68,579 64,228 94%

There were significant differences in the ex ante and ex post analysis methodologies for the RCx
measures, with a realization rate of 94%. The ex ante analysis for the HVAC optimization measures
used bin analyses with assumed occupancy schedules, fan speeds, and HVAC loads. All these
assumptions created significant uncertainty with the ex ante savings estimates. The ex ante analysis
didn’t use any site-specific trending or utility data. ADM used a billing regression with a good fit (R
Square = 0.965) to determine realized energy savings. This method better accounts for actual site
HVAC energy usage than the ex ante calculations.

Verified annual savings for the RCx Program incentives are 64,228 kWh, resulting in a realization rate
of 94%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below:

Site-Level Energy Savings

kWh Savings
. End Use Gross Gross Ex
Incentive Category Gross Ex Ante | Gross Ex Post Realization Post kW
kWh Savings kWh Savings Rate Reduction
HVAC 45,430 42,548 94% 18.89
Retro-Commissioning
Cooling 23,149 21,680 94% 19.74
Total 68,579 64,228 94% 38.63
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Site ID 6094

Data Collection

The participant received New Construction and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the new construction measures, equipment installation, the
post-retrofit thermostat setpoints and schedules, building floor plan, and interviewed facility personnel
regarding site operation schedules. Annual lighting operating hours were verified by interviewing facility
personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure Name/ Measure End Use Program Baseline Efficient Baseline Efficient '_/?0 nunrgﬂf Cooling Gross Ex Ante Gross Ex Post S;Tisz;\i/g:
ID Reference Category Quantity Quantity Wattage Wattage Onerati Interaction kWh Savings kWh Savings Rate
Number peration Factor
100208-Ltg.- o
Non Linear torior 12 12| 455| 113 | 4308 | 1.00 17,976 17,680 |  98%
LED Fixture 1169 Lighting Custom
Replacing 10 10 455 225 | 4,308 1.00 10,074 9,908 98%
M H Fixture
406123-Ltg- New
NC Ltg Power | 3000 Lighting | Construc- 445 445 | 1,108 252 3,386 1.05 | 1,584,690 | 1,528,595 96%
Density (LPD) tion
Total 1,612,740 | 1,556,184 96%

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2007) to determine
realized lighting energy savings. The manufacturing facility constructed in St. Louis County was subject
to the IBC 2009 code in effect during the building design. The facility had three distinct areas which the
code allows for 1.0, 1.3, and 1.4 lighting watts/SF. The code compliant baseline lighting wattages for
this project was 12,000 watts (1.0 watts/SF*12,000SF), 478,400 watts (1.3 watts/SF*368,000SF), and
2,800 watts (1.4 watts/SF*2000SF).

The annual lighting hours of operation for the first two line items in the above table using photo cells
(4,308'°7) are less than the hours of operation used to calculate ex ante savings (4,380). The remaining
line item has hours of use (3,386) which are also fewer than the ex ante hours (4,160). This is due to
the ex ante interior hours not considering the office areas with fewer working hours than the
manufacturing areas.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office in St.
Louis, was applied to the ex post lighting energy savings for the office areas and a factor of 1.00 for the
unconditioned manufacturing areas. The ex ante savings estimate did not account for heating and
cooling interactive effects.

197 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneYear.php>
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.1%8

Cooling Savings Calculations

A calibrated model was used to attempt to calculate energy savings for the packaged rooftop units
(RTUs). However, due to the site not operating at full capacity, the energy model outputs could not be
adequately calibrated to billing data. Energy savings were calculated with TMY3 data using parametric
runs in eQuest to isolate the savings for the installed RTUs based on above-code efficiencies and
economizer settings. The modeled energy savings were then compared to the ex ante calculations
based on the initial assumptions. The total site-level energy savings by end use can be seen in the
following table:

Typical Year Energy Usage (kWh) by End Use

End-Use Baseline As-Built Sg\lj/"/:gs
Lighting 360,153 360,153 0
Misc. Equipment 338,766 338,766 0
Heating 0 0 0
Cooling 33,570 30,281 3,289
Heat Rejection 0 0 0
Auxiliary (pumps) 871 876 -5
Vent Fans 37,394 37,393 1
Total 770,754 767,469 3,285

Measure level savings are shown in the following table:

New Construction Measure Level Savings

TRM

Gross Ex | Gross Ex | Gross kWh

Measure End Use .
Measure Name/ID Program Ante kWh | Post kWh | Realizatio

Reference Category , )
Savings Savings n Rate
Number

112721 — Packaged RTU — HVAC 1169 Cooling New Construction 7,870 3,285 42%
Total 7,870 3,285 42%

There were significant differences in the ex ante and ex post analysis results for the HVAC measures,
with a 42% realization rate. The ex ante analysis used a bin calculation based on outside air
temperatures and assumed thermostat setpoint and setback temperatures to determine calculation
parameters. Ex ante analysis also calculated the occupied and unoccupied hours for each temperature
bin though these calculations could not be verified. Further, a linear equation using the design outside

198 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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air temperature (OAT), setback temperature, and design indoor air temperature (IAT) was used to
calculate the HVAC tonnage at each temperature bin. The RTU baseline and as-built efficiencies were
then averaged, and these efficiencies were used along with the HVAC tonnage and hours at each
temperature bin to calculate baseline and as-built HVAC energy usage.

In contrast, ex post analysis created an eQuest energy model using the detailed building floor plan;
assigning each relevant thermal zone to its respective HVAC unit. The input parameters such as unit
efficiency, equipment power density, lighting power density, occupancy levels, schedules, and default
building constructions were modified to represent the office and warehouse operation parameters
discovered during the site visit. This resulted in HVAC loads for each zone that were consistent with
the designed RTU capacities. However, once parametric runs were performed and the as-built
efficiencies and economizer energy savings were included, ex post analysis showed 3,285 kWh of
energy savings. This value is considerably lower than expected energy savings.

The ex ante calculations assumed the design IAT would be 75 degrees Fahrenheit and that the setback
temperature was 80 degrees Fahrenheit. These setpoint parameters were then used to calculate an
adjustment factor for HVAC loading when the office was unoccupied. This resulted in an unoccupied
adjustment factor of 73.7%. When the design temperatures were modified to reflect the as-built
conditions of a 69 degree setpoint and 85 degree setback, the ex ante equation resulted in an
adjustment factor of approximately 36%. This adjustment factor is quite unrealistic and indicates the
adjustment factor calculations were inaccurate since an unoccupied space would likely not reduce
cooling loads by that large of a margin.

Additionally, the ex ante calculations assumed that there would be a linear relationship between cooling
load and OAT at any temperature above 50 degrees. This resulted in ex ante air conditioning operation
of 5,441 hours; whereas, ex post model outputs indicated that there were only 3,403 hours with a
cooling load. In contrast, the model outputs indicated that there were 1,643 hours with the temperature
over 50 degrees and no cooling load. This is expected, since building insulation and thermal mass
lessen the immediate effects of OAT changes on changes in cooling loads. Consequently, the ex ante
methodology of calculating cooling overestimated HVAC operation. This overestimation is further
justified by the Missouri Technical Reference Manual, which lists equivalent full load hours (EFLHs) for
air conditioning equipment in small offices at 1,159 hours.

For comparison, the energy model outputs were used to calculate the total occupied and unoccupied
hours for each temperature bin during which there was a cooling load, and the adjustment factor for
unoccupied versus occupied loads (~71.7%). These values were then input to the ex ante calculator
and this showed only 2,862 kWh of savings. This further justifies that the ex ante operation hour and
HVAC load assumptions overestimated savings.

The site-level verified energy savings are 3,285 kWh, resulting in a realization rate of 42%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 96%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for the exterior and office area measures.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 28,050 27,588 98% 0.15
Lighting 1,584,690 1,528,595 96% 290.38
New Construction

Cooling 7,870 3,285 42% 2.99
Total 1,620,610 1,559,468 96% 293.52
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Site ID 6095

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 6/01/18 and

9/27/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Ml—:s’\l/ljre End Use Baseline Efficient Baseline Efficient Annual gﬁi}:gg Ex Ante Ex Post Gross kWh
Name/ID RSL?Tr]%r;cre Category Program Quantity Quantity | Wattage | Wattage (;-';:rg\stig; Inf;itcéir(m kWh Savings Gg;svsinzvg\)lh Re?!ztaet on
100204-
Lighting-Non 2,049 | 2,049 114 38 4,142 1.09 | 868,781 | 704,358 81%
LinearLED Fixt 1169 Custom
Replacing T8 123 123 56 31| 4,385 1.09 | 17,155 | 14,726 86%
Fixture A
305402- Lighting
LightingLinear ft 16 16 86 40 2,775 1.09 4,106 2,231 54%
LED (<=5.5 3025 Standard
Watts/ft) Replac 8 8 65 30 2,775 1.09 1,562 849 54%
T8 32W Linearft
Total 891,604 | 722,163 81%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (ranging from 2,775 — 4,385) are fewer than those
used to develop the ex ante energy savings estimates (5,214).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.1%°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 81%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

199 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard 5,668 3,079 54% 0.58
Lighting

Custom 885,936 719,084 81% 136.60
Total 891,604 722,163 81% 137.18
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Site ID 6096

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed nineteen photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
8/30/2018 and 10/08/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage Interaction kWh Savings

Ex Post Gross kWh
Gross kWh Realization
Savings Rate

Number Operation Factor
305402-

LightingLinear
LED<=5.5W/ft 600 600 32 18 2,601 1.09 55,771 23,804 43%
Replac T8

32WLinear ft

306143- 3025

Lighting-LED
Lamp Fixt 410 410 59 40 3,942 1.09 25,006 33,451 134%
Replac T8
Lamp Fixt

306135-

Lighting-LED
Lamp Fixt 3088 85 85 117 50 4,628 1.09 18,281 28,710 157%
Replac T5
Lamp Fixt

150 150 59 40 4,628 1.09 9,149 14,368 157%

306143- 18 18 124 86 1,787 1.09 2,196 1,331 61%

Lighting-LED 15 15 56 38 | 4,756 1.09 867 1,399 | 161%
Lamp or

Fixture 3025 10 10 56 38 1,787 1.09 578 350 61%

Replacing Lighting | Standard 1 1 32 20| 1787 1.09 39 23|  60%
T8 Lamp or

Fixture 380 380 59 40 7,026 1.09 23,176 55,262 238%

221 221 59 40 5,152 1.09 13,479 23,565 175%

300938-
Lighting-LED
<=14 Watt
Lamp Fixt 3007 30 30 65 8 4,628 1.09 5,489 8,621 157%
Replacing
HalogenBRR
Lamp Fixt

301039-
Lighting-LED
<=20W Lamp
Fixt Replac
HalogenPAR
Lamp Fixt

3008 20 20 85 17 5,016 1.09 4,366 7,431 170%

306143-
Lighting-LED 15 15 124 86 1,370 1.09 1,830 850 46%

Lamp Fixt 3025

Replac T8 320 | 320 68 40 | 1,104 109 | 28762 | 10,778 | 37%
Lamp Fixt
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300938-

Lighting-LED 120 | 120 75 8| 3246 1.09 | 25808 | 28427 | 110%

Sl | o

HalogenBRR 75 75 40 7| 3,833 109 | 7.945| 10335 | 130%

Lamp Fixt

306140-

Lighting-LED

'éamp Fixt 3004-1 10 10 93 12 | 4,756 1.09 2,600 4196 | 161%
eplacing

Interior HID

Lamp Fixt

306143- 500 | 500 59 40 | 2,834 109 | 30495| 29329 | 96%

tfr:t')”g'LED 500 | 500 50 | 40| 2965| 109| 30495 30683 | 101%

Fixture 3025 50 50 68 40 | 2,965 109 | 4494 | 4522| 101%

Replacing 35 35 25 11| 2601| 109| 1573| 1389| 88%

T8 Lamp or ’ : ’ ’ °

Fixture 30 30 27 11| 2,601 1.09 1,541 1,360 |  88%

Total 293,940 | 320,184 | 109%

The annual lighting hours of operation verified during the M&V site visit for the second through fourth,
sixth, ninth through twelfth, and fifteenth through seventeenth line items in the above table (ranging
from 3,246 to 7,026) are greater than the annual hours of operation used to calculate ex ante savings
(3,000). The ex ante savings estimate did not account for the 24/7 fixtures throughout the facility. The
verified hours for the remaining line items (ranging from 1,787 to 2,965) are fewer than those used to
calculate ex ante savings (6,205 for the first line item, 3,000 for the remaining line items).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned education
based facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%0

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 109%. The ex ante savings estimate was premised upon
underestimated annual hours of operation for 58% of the measures in the table above. And
underestimated heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 293,940 320,184 109% 60.82
Total 293,940 320,184 109% 60.82
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Site ID 6098

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/21/2018 and
9/24/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating
Cooling
Interaction
Factor

Ex Ante Ex Post Gross kWh
kWh Gross kWh Realization
Savings Savings Rate

Annual
Hours of
Operation

Number
305502-
Lighting-Linear
ft T8 25 Watt
(<=7 Watts/ft) 3022 Lighting | Standard 1,800 | 1,800 32 25 3,327 1.08 | 47,187 | 45,278 96%
Replacing T8
32 Watt Linear
ft

Total 47,187 | 45,278 96%

The annual lighting hours of operation verified during the M&V site visit for the measure in the above
table (3,327) are fewer than the annual hours of operation used to calculate ex ante savings (3,500).
The installation occurred within 76 education-based buildings and one administrative building in the St.
Louis area.

A heating and cooling interactive factor of 1.08, applicable to a gas heated, air conditioned education
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 96%. The ex ante energy savings estimate was premised upon
overestimated annual hours of operation.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 47,187 45,278 96% 8.60
Total 47 187 45,278 96% 8.60
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Site ID 6102

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/21/2018 and
9/24/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Program Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating
Cooling
Interaction
Factor

Ex Ante Ex Post Gross kWh
kWh Gross kWh Realization
Savings Savings Rate

Annual
Hours of
Operation

Number
301037-
Lighting-LED
<=20 Watt
Lamp or Fixture
Replacing
Halogen A >=40
Watt Lamp or
Fixture

3011 Lighting | Standard 88 88 43 10 6,856 1.09 | 5,544 | 21,719 392%

Total 5,544 | 21,719 392%

The annual lighting hours of operation verified during the M&V site visit for the measure in the above
table (6,856) are greater than the annual hours of operation used to calculate ex ante savings (1,840).
The data collection recorded several periods of 24/7 continuous usage.

The ex ante savings estimate used an adjusted base wattage of 42W for the line item in the above
table by multiplying the provided wattage by 70%. An adjusted base wattage of 43W was used in the
ex post savings analysis to meet the EISA 2007 standard lumen equivalent for a 60W incandescent
lamp.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned education
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 392%. The ex ante energy savings estimate was premised upon
underestimated annual hours of operation.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard Lighting 5,544 21,719 392% 413
Total 5,544 21,719 392% 413
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Site ID 6113

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 6/23/2018 and
7/18/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross

Measure Measure End Use Baseline Efficient Baseline Efficient Cooling kWh
Program . . Hours of : kWh Gross kWh -

Name/ID Reference Category Quantity Quantity Wattage Wattage Interaction Realizati

Number Operation Factor Savings Savings on Rate
305402LightLin

car ft LED 30 30 32 17 | 5006 | 1.09| 2408 | 2466 | 102%

(<=5.5 W/ft) 3025

Replac T8 32w 20 20 88 51 | 5,006 1.09 | 3,167 | 4,056 | 128%
Linear ft

306142
Lighting-LED 10| 10| 82| 32| 4276 | 1.09| 2140 | 2341 | 109%

LampFixture 3026

Replac T12 20 20 82 32 4,276 1.09 4,280 4,681 | 109%
LampFixture

306143-
Lighting-LED
LampFixture 3025 30 30 59 34 4,118 1.09 3,210 3,382 | 105%
Replac T8
LampFixture

306142-
Lighting-LED 20 20 82 32| 3317 1.09 | 3745| 3632| 97%

LampFixture 3026 Lighting | Standard

Replac T12 13 13| 122 51 | 3,368 1.09 | 3,456 | 3,404 | 98%
LampFixture

306143- .
Lighting-LED 102 | 102 | 114 | 68| 3317 | 1.09| 17572 | 17,041 | 97%

LampFixture 3025

Replac T8 15 15 56 32 3,361 1.09 1,348 1,325 98%
LampFixture

306142-
Lighting-LED
LampFixture 3026 30 30 72 32 3,317 1.09 4,494 4,358 97%
Replac T12
LampFixture

306143-
Lighting-LED
LampFixture 3025 30 30 59 28 3,317 1.09 3,483 3,378 97%
Replac T8
LampFixture

Total 49,303 | 50,064 | 102%

The annual lighting hours of operation verified during the M&V site visit for the first five-line items in the
above table (ranging from 4,118 to 5,006) are greater than the annual hours of operation used to
calculate ex ante savings (ranging from 4,000 to 5,000). The remaining line items have hours (ranging
from 3,317 to 3,368) fewer than those used to calculate ex ante savings (3,500).
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A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 102%. The ex ante energy savings estimate was premised upon
underestimated heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 49,303 50,064 102% 9.51
Total 49,303 50,064 102% 9.51
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Site ID 6114

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/23/18 and
07/18/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating
Cooling
Interaction
Factor

Ex Ante Ex Post Gross kWh
kWh Gross kWh Realization
Savings Savings Rate

Annual
Hours of
Operation

Number
306142-
Lighting-LED
Lamp Fixture 3026 20 20 82 32 8,760 1.09 4,280 9,591 224%
Replacing T12
Lamp Fixture

306143-
Lighting-LED 30 30 59 34 4,082 1.09 3,210 3,352 104%

Lamp Fixture 3025

Replacing T8 20 20 88 51 4,152 1.09 3,167 3,364 106%
Lamp Fixture

306142-

Lighting-LED
Lamp Fixture 3026 Lighting | Standard 10 10 82 32 8,760 1.09 2,140 4,796 224%
Replacing T12
Lamp Fixture

306143- o
Lighting-LED 45 45 114 34 3,450 1.09 | 13,482 | 13,598 101%

Lamp Fixture 3025

Replacing T8 15 15 114 56 | 3,450 1.09 | 3,258 | 3,286 | 101%
Lamp Fixture

306142-

Lighting-LED
Lamp Fixture 3026 30 30 72 30 3,450 1.09 4,719 4,759 101%
Replacing T12
Lamp Fixture

Total 34,256 | 42,747 125%

The annual lighting hours of operation verified during the M&V site visit for the fifth through seventh line
items in the table above (3,450) are fewer than the annual hours of operation used to calculate ex ante
savings (3,500). The remaining line items have hours (ranging from 4,082 to 8,760) greater than those
used to calculate ex ante savings (4,000). The ex ante savings estimate did not account for the
installation of the first and fourth measures in public areas with continuous usage.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 125%. The ex ante energy savings estimate was premised upon
underestimated annual lighting operating hours for 47% of the installed measures, and underestimated
heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 34,256 42,747 125% 8.12
Total 34,256 42,747 125% 8.12
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Site ID 6118

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&YV visit, ADM staff verified equipment installation and the post-retrofit connected loads.
ADM staff also determined annual lighting operating schedules through interviews with on-site
personnel and the installation of five photo-sensor loggers. The photo-sensor loggers collected data
between 6/23/18 and 7/18/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MeTjs,\L/Jlre End Use Baseline Efficient Baseline Efficient Annual gg(a)}iigg Ex Ante Ex Post (f(:l(\)/is
N /ID Reference Category Program Quantity Quantity Wattage Wattage Hours(of Interacti%n k"?’“ Grosg wh Realizati
ame, Number Operation Factor Savings Savings on Rate
306142-Lighting-
LED Lampor | 54,4 11 11| 164 | 34| 8049| 1.09| 3,060 | 12,602 | 412%
Fixture Replacing
T12 Lamp or Fixt
300938-Lighting-
LED <=14 Watt
Lamp or Fixture 3007 Lighting | SBDI 21 21 65 11 7,890 1.09 2,427 9,797 | 404%
ReplacHalogBRR
Lamp or Fixt
306142-Lighting- 1 1] 164 34| 7888 | 1.09 609 | 1,123 | 184%
LED Lamp or 3026
Fixture Replaci
Tl1x2uli2m§%f|?ir:<? 31 31 164 34 2,019 1.09 8,970 8,910 99%
Total 15,066 | 32,431 | 215%

The annual lighting hours of operation verified during the M&V site visit for the first three line items in
the table above (8.049, 7,890, and 7,888, respectively) are greater than the annual hours of operation
used to calculate ex ante savings (2,000, 2,000, and 4,380, respectively). These measures were
located within common hallways and stairs of the building where the ex ante did not take into
consideration the near continuous usage for those types of installations. The fourth line item in the table
above has annual hours (2,019) which are fewer than the ex ante hours estimation (2,080) and was
located within a tenant space.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned office in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%®
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A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 215%. The ex ante energy savings estimate was premised on

underestimated annual lighting operating hours for 51% of the project and underestimated heating and
cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 15,066 32,431 215% 6.16
Total 15,066 32,431 215% 6.16
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Site ID 6119

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&YV visit, ADM staff verified equipment installation and the post-retrofit connected loads.
ADM staff also determined the annual lighting operation schedules through interviews with on-site
personnel and the installation of 6 photo-sensor loggers. The photo-sensor loggers collected data
between 6/23/18 and 7/18/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use Program Baseli_ne Eﬁicie_nt Baseline Efficient Hours of Coolin_g KWh Gross kwh kWh _
Name/ID RSL?Tr]%r;cre Category Quantity Quantity Wattage Wattage Operation Int'f:e;?:tcélron Savings Savings Eﬁalg;?él
306142-Lighting-
LED Lamp or 35 35| 164 56 | 1,461 111 | 14,965 | 6,109 | 41%
Fixture Replacing | 3026 Lighting | SBDI
T12 Lamp or 1 1 138 86 353 1.11 207 20 | 10%
Fixture
Total 15,172 6,129 40%

The annual lighting hours of operation verified during the M&V site visit (1,461 and 353, respectively)
are fewer than the annual hours of operation used to calculate ex ante savings (3,700). The measures
were installed in various usage locations. In addition, the ex ante hours are considerably higher than
the posted operating hours of the facility.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 40%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 15,172 6,129 40% 1.16
Total 15,172 6,129 40% 1.16
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Site ID 6122

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eleven photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
6/26/2018 and 12/17/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante
Name/ID Reference Category d Quantity Quantity Wattage Wattage Interaction kWh Savings

Ex Post Gross kWh
Gross kWh Realization
Savings Rate

Number Operation Factor
201010~

Lighting-LED 20 20 90 16 711 1.14 3,959 1,198 30%

<=20 W Lamp 3008
Replac Haloge
PAR 48-90 W 4 4 90 14 711 1.14 819 248 30%
Lamp Fixture

201111~

Lighting-LED
<=11 W Lamp | 3011 26 26 43 10 711 1.14 2,712 705 26%
Replac Haloge
A28-52W Lamp

200909-Lighti-
LED <=14Lamp
Replac Haloge | 3007 4 4 65 9 711 1.14 240 181 76%
BR/R 45-66 W
Lamp Fixture

201010-
Lighting-LED
<=20 W Lamp
Replac Haloge
PAR 48-90 W
Lamp Fixture

3008 2 2 53 16 711 1.14 79 60 76%

Lighting | Standard

306142-

Lighting-LED
Lamp Fixture 3026 50 50 164 34 1,433 1.14 17,388 | 10,597 61%
Replacing T12
Lamp Fixture

301039-Lighting
-LED <=20 W

Lamp Fixture 3008 6 6 90 12 1,132 1.14 1,252 602 48%
Replac Haloge
PAR Lamp Fixt

300938-Lighting
-LED <=14 W

Lamp Fixture 3007 6 6 65 9 711 1.14 899 272 30%
Replac Haloge
BR/RLamp Fixt

306142-

Lighting-LED
Lamp Fixture 3026 140 140 164 34 598 1.14 58,422 | 12,388 21%
Replacing T12
Lamp Fixture
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100201-

A 9 9 82 33 8,760 1.14 4,100 4,358 106%
Lighting-Non

Linear LED 1169 Custom

Fixture Replaci 50 50 82 33| 1,083 1.14 9,490 | 2,994 32%
T12 Fixture

305401-
Lighting-Linear
ft LED (<=5.5 3026 Standard 20 20 40 14 1,083 1.14 1,981 641 32%
Wal/ft) Replac
T12 <40W Lin ft

Total 101,341 | 34,244 34%

The annual hours of operation verified during the M&YV site visit for the tenth line item in the above table
(8,760) are consistent with the annual hours of operation used to calculate ex ante savings. The verified
hours for the remaining line items (ranging from 598 to 1,433) are fewer than those used to calculate
ex ante savings (ranging from 1,000 to 3,650). The hours used to calculate ex ante savings do not
reflect the actual hours of use within the installed locations.

The ex ante savings estimate used an adjusted base wattage of 42W for the third line item in the above
table by multiplying the provided wattage by 70%. An adjusted base wattage of 43W was used in the
ex post savings analysis to meet the EISA 2007 standard lumen equivalent for a 60W incandescent
lamp.

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%7

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 34%. The ex ante energy savings estimate was premised upon
overestimated annual hours of operation within the actual installed locations.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard 87,751 26,892 31% 5.11
Lighting
Custom 13,590 7,353 54% 1.40
Total 101,341 34,244 34% 6.51
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Site ID 6123

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM i

Heating Gross

Measure g efasure End Use P Baseline Efficient Baseline Efficient '_f nnual f Cooling E:VC?E G Ex Pl?\?\;h kWh
Name/ID eterenc Category rogram Quantity Quantity Wattage Wattage 0 ourrstion Interaction Savin ;osvsin Realizati
Nurf\ber perato Factor avings avings on Rate
306142- 21 21 164 36 7,648 1.03 | 25,194 | 21,221 84%
Lighting-LED o 19 19 164 36| 8,760 1.03 | 22,796 | 21,993 | 96%

Lamp/ Fixture 3026 | Lighting | Standard

ReplacingT12 10 10 164 36 8,760 1.03 | 11,997 | 11,575 96%
Lamp/ Fixture 6 6 82 15 747 1.03 | 3,768 310 8%
Total 63,755 | 55,100 86%

The annual lighting hours of operation verified during the M&V site visit for the first and fourth line items
in the table above (7,648 and 747, respectively) are fewer than the annual hours of operation used to
calculate ex ante savings (8,760). The ex post and ex ante hours for the remaining line items
correspond (8,760).

A heating and cooling interactive factor of 1.03, applicable to an electrically heated, air-conditioned
assembly in Cape Girardeau, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 86%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 48% of the installed measures and overestimated
heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 63,755 55,100 86% 10.47
Total 63,755 55,100 86% 10.47
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Site ID

Data Collection

6125

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 06/25/18 and

07/24/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Referenc

e Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kWh
Savings

Gross kWh
Realization
Rate

305402-Light
-Linearft LED
(5.5W/ft)
Replac T8
32W Linear ft

3025

Lighting

305013Light<
=80W Lamp
Fixture Repl
Garage Ext
24/7 HID
LampFixture

3006-1

Misc.

301132-
Lighting-LED
7-20W Lamp
ReplacHalog
5370WLamp

3009

306143-
Lighting-LED
LampFixture
Replac T8
LampFixture

3025

Lighting

Misc.

306140-
Lighting-LED
LampFixture
Replac Interi
HIDLampFixt

3004-1

Exterior
Lighting

306143-
Lighting-LED
LampFixture
Replac T8
LampFixture

3025

Lighting

306141-
Lighting-LED
LampFixture
RepGarExtr
24/7 HID
LampFixt

3004-2

Misc.

306142-
Lighting-LED
LampFixture
Replac T12
LampFixture

3026

Lighting

Standard

30

30

59

35

3,774

1.09

3,082

2,975

97%

175

60

8,760

1.00

3,022

3,022

100%

175

60

8,760

1.00

5,037

5,037

100%

12

12

72

11

5,714

1.09

2,651

4,580

173%

12

12

72

16

3,715

1.09

2,427

2,733

113%

10

10

117

52

2,846

1.09

2,097

2,025

97%

10

10

124

82

8,760

1.00

1,798

3,679

205%

185

60

4,000

1.00

4,280

4,000

93%

18

18

124

82

2,846

1.09

3,236

2,356

73%

30

30

59

28

2,846

1.09

3,980

2,898

73%

24

24

185

60

8,760

1.00

26,280

26,280

100%

11

11

82

28

2,846

1.09

2,225

1,851

83%
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TRM

Heating

A - A - Annual . Gross Ex Gross Ex | Gross kWh
xeasure Measure End Use Program Basellne Efflmelnt Baseline | Efficient Hours of Coolln'g Ante KWh Post KWh Realization
lame/ID Referenc Category Quantity | Quantity | Wattage | Wattage 0 ) Interaction . h
peration Savings Savings Rate
€ Number Factor

306143- 310 310 32 14 3,715 1.09 20,897 22,698 109%

Lighting-LED 25 25| 124 82 | 5,696 1.09 3,932 6,549 167%
LampFixture | 3025

Replaci T8 64 64 59 30 2,846 1.09 6,882 5,783 84%

LampFixture 85 85 114 56 2,846 1.09 18,463 15,362 83%

Total 110,289 | 111,828 101%

The annual lighting hours of operation verified during the M&V site visit for the second, third, eighth,
and eleventh line items (ranging from 4,000 to 8,760) are consistent with the annual hours of operation
used to calculate ex ante savings. The verified hours for the fourth, fifth, seventh, thirteenth, and
fourteenth line items (ranging from 3,715 to 8,760) are greater than those used to calculate ex ante
savings (ranging from 3,500 to 4,000). The remaining line items have hours (ranging from 2,846 to
3,774) fewer than those used to calculate ex ante savings (ranging from 3,500 to 4,000).

An adjusted base wattage of 72W was used in the ex post savings analysis for the fourth- and fifth-line
items in the above table to meet the EISA 2007 standard lumen equivalent for a 100W incandescent
lamp. The ex ante base wattage of 70W was computed within the application by factoring 70% of a
100W incandescent lamp.

During the M&V site visit the client confirmed that the sixth line item above was retrofitted with 4 lamps
per fixture and not 3 lamps. The area needed a higher lumen output.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
facility in St. Louis, was applied to the ex post lighting energy savings for all interior measures. The ex
ante savings estimate accounted for a heating and cooling factor of 1.07. The exterior measures had a
1.00 factor applied.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?°® The seventh- and eighth-line items above were confirmed to have a
miscellaneous and exterior lighting end use, respectively, and not an interior end use.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 101%.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Lighting 69,872 69,809 100% 13.26
Standard Exterior Lighting 4,280 4,000 93% 0.02
Miscellaneous 36,137 38,018 105% 5.24
Total 110,289 111,828 101% 18.53

209 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6126

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eleven photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
6/13/2018 and 7/24/2018.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post
Gross kWh
Savings

Gross kWh
Realization
Rate

306135-
Lighting-LED
Fixt Replacing
T5 Fixture

3088

306143-
Lighting-LED
Fixt Replacing
T8 Fixture

3025

306142-
Lighting-LED
Fixt Replacing
T12 Fixture

3026

306143-
Lighting-LED
Fixt Replacing.
T8 Fixture

3025

306135-
Lighting-LED
Fixt Replacing.
T5 Fixture

3088

306143-
Lighting-LED
Fixt Replacing
T8 Fixture

3025

306135-
Lighting-LED
Fixt Replacing.
T5 Fixture

3088

300938-
Lighting-LED
<=14 Watt Fixt
Replac Halogen
BR/R Fixture

3007

306142-
Lighting-LED
Fixt Replacing
T12 Fixture

3026

306143-
Lighting-LED
Fixt Replacing
T8 Fixture

3025

Lighting

Standard

223

223

240

112

8,130

1.09

267,548

253,346

95%

42

42

240

137

7,305

1.09

40,549

34,353

85%

73

73

88

32

7,322

1.09

38,318

32,742

85%

20

20

164

32

8,585

1.09

24,746

24,791

100%

44

44

88

32

7,649

1.09

23,096

20,617

89%

18

18

240

112

1,519

1.09

21,596

3,827

18%

20

20

114

32

6,577

1.09

15,373

11,799

77%

360

112

4,127

1.09

11,622

5,597

48%

2,100

0%

122

32

8,709

1.09

1,686

1,715

102%

32

19

7,233

1.09

487

411

84%

Total

447,121

389,198

87%
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Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (ranging from 1,519 to 8,709) were fewer than those
used to develop the ex ante energy savings estimates (4,380 for the ninth line item, and 8,760 for the
remaining line items).

The quantity of the ninth line item in the table above (0) verified during the M&V site visit is less than
the ex ante savings quantity (8). The client claimed that there were no fixtures compatible with this
measure within the facility and no extra lamps were in storage.

A heating and cooling interactive factor of 1.00 was applied to the ex post lighting energy savings of
the unconditioned areas of the facility. A factor of 1.09, applicable to a gas heated, air-conditioned
lighting manufacturing facility in St. Louis, was applied to the ex post savings of the rest of the facility.
The ex ante savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2'°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 87%. The ex ante energy savings estimate was premised upon a
completed installation and overestimated annual hours of operation.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 447 121 389,198 87% 73.93
Total 447 121 389,198 87% 73.93

210 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6127

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules with all areas having continuous
usage.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Baseline Efficient Baseline Efficient Cooling Ex Ante

Program . . Hours of ; .
Name/ID Reference Category Quantity Quantity Wattage Wattage Interaction kWh Savings Savings Rate

Number Operation Factor
305233-

Lighting-85-225
Watt Lamp
Fixture
Replacing
Interior HID
301-500 Watt
Lamp Fixture

3005-1 146 146 400 146 8,760 1.00 | 347,596 | 324,856 93%

Lighting | Standard

Ex Post Gross kWh
Gross kWh Realization

306140-
Lighting-LED
Lamp Fixture
Replacing
Interior HID
Lamp Fixture

3004-1 13 13 | 1,080 300 8,760 1.00 95,044 88,826 93%

Total 442,640 | 413,682 93%

The annual lighting hours of operation verified during the M&V site visit (8,760) corresponds with the
annual hours of operation used to calculate ex ante savings.

A heating and cooling interactive factor of 1.00, applicable to a unconditioned facility, was applied to
the ex post lighting energy savings. The ex ante savings estimate accounted for a heating and cooling
factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?'

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 93%. The ex ante energy savings estimate was premised on
overestimated heating and cooling interactive effects.

211 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 442,640 413,682 93% 78.58
Total 442,640 413,682 93% 78.58
Site-Level Estimation of Ex Post Gross Savings 323




Site ID 6130

Data Collection

The participant received New Construction and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed fifteen photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 6/28/18 and
7/25/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Name/

TRM Annual Heating
Measure End Use Baseline Efficient Baseline Efficient Hours of Cooling
ID Reference Category Quantity Quantity Wattage Wattage . Interaction

Operation
Number Factor

Gross Ex
Ante kWh
Savings

Gross Ex Post

Program kWh Savings

Rate

Gross kWh
Realization

406123-
Lighting-
New Cons.
Lighting
Power
Density(LPD)

3000

Lighting

New
Construction

295

295

328

34

1,312

1.14

243,040

128,786

53%

100208-
Lighting-Non
Linear LED
Fixture
Replacing
MH Fixture

1169

Exterior
Lighting

Custom

26

26

1,080

200

4,308

1.00

100,214

98,567

98%

Total

343,254

227,353

66%

The lighting energy use of the installed interior lighting equipment is compared with the estimated
lighting energy use associated with the applicable new construction baseline (ASHAE 90.1 2001) to
determine realized lighting energy savings. The church facility constructed in the City of Bridgeton was
subject to the IBC 2003 code in effect during the building design, which allows for 2.2 lighting watts/SF.
The code compliant baseline lighting wattage for this project was 96,800 watts (2.2 watts/SF*44000SF).

The annual lighting hours of operation for the second line item in the above table using photo cells
(4,3082'2) are less than the hours of operation used to calculate ex ante savings (4,380). Primary data
were used to develop estimates of annual lighting operating hours for the new construction interior
measures. For all facility areas monitored, the estimated annual operating hours (ranging from 1,279 —
1,355) were fewer than those used to develop the ex ante energy savings estimates (2,800).

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned assembly
in St. Louis, was applied to the ex post lighting energy savings for the interior measures and a factor of
1.00 for the exterior unconditioned space. The ex ante savings estimate did not account for heating
and cooling interactive effects.

212 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?'3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 66%. The ex ante energy savings estimate was premised on

overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW

Savings Savings Rate Reduction
Custom Exterior Lighting 100,214 98,567 98% 0.55
New Construction | Lighting 243,040 128,786 53% 24 .46
Total 343,254 227,353 66% 25.02

213 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6144

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/25/2018 and
9/17/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Ei\mte G Ex P:()\%h kWh
Reference Category Program Quantity Quantity Wattage Wattage Interaction ) ross Realizati

Name/ID Savings Savings

Number Factor on Rate

Hours of
Operation

306140-
Lighting-LED
Lamp or Fixt
Replacing
Interior HID
Lamp or Fixt

3004-1 10 10 460 110 2,256 1.00 8,763 7,898 90%

Lighting | Standard

306143-
Lighting-LED
Lamp or Fixt
Replacing T8
Lamp or
Fixture

3025 96 96 114 44 2,506 1.02 | 16,826 | 17,156 | 102%

Total 25,589 | 25,054 98%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the above
table (2,256) are fewer than the annual hours of operation used to calculate ex ante savings (2,340),
while the hours the second line item (2,506) are greater.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small office
in St. Louis, was applied to the ex post lighting energy savings of the office portion of the second line
item in the above table. A factor of 1.00 was applied to the ex post savings for the remaining
unconditioned measures. The ex ante savings estimate accounted for a heating and cooling factor of
1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?'4

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante savings estimate was premised upon
overestimated heating and cooling interactive effects for 84% of the measures in the above table.

214 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 25,589 25,054 98% 4.76
Total 25,589 25,054 98% 4.76
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Site ID 6154

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/23/18 and
9/26/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating

Cooling Ex Ante
Interaction kWh Savings

Factor

Ex Post Gross kWh
Gross kWh Realization
Savings Rate

Annual
Hours of
Operation

Number
100107-

Lighting- 201 201 360 168 5,403 1.09 | 247,761 | 228,077 92%
Linear Tube

LED Fixture | 1169 Custom

Replaci
Teto 135 | 135 | 117 | 56| 5410| 1.00| 52869 | 48736 | 92%

Fixture

305402- Lighting

Lighting- 696 | 696 60 43| 5405| 109| 75961 | 69951 | 92%
Linear ft

LED (<=5.5

Watts/ft) 3025 Standard

Replacing
T8 32 Watt
Linear ft

620 620 32 14 1,763 1.09 35,824 21,526 60%

Total 412,415 | 368,289 89%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (ranging from 3,000 to 6,000).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned industrial
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?'®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 89%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

215 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard 111,785 91,476 82% 17.38
Lighting
Custom 300,630 276,813 92% 52.58
Total 412,415 368,289 89% 69.96
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Site ID

Data Collection

6163

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/23/18 and

9/26/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh
Savings

Ex Post
Gross kWh
Savings

Gross
kWh
Realizati
on Rate

305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T12
<=40W Linear ft

3026

200909-
Lighting-LED
<=14 W Lamp
Replac Halogen
BR/R 45-66 W
Lamp or Fixture

3007

305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T12
<=40W Linear ft

3026

305802-Lighting-
Delamping
Replac T8 32 W

3084

200909-Lighting-
LED <=14 Watt
Lamp Replacing
Halogen BR/R
45-66 Watt
Lamp or Fixture

3007

305233-Lighting-
85-225 Watt
Lamp or Fixture
Replacing
Interior HID
301-500 Watt
Lamp or Fixture

3005-1

200808-Lighting-
LED <=13 Watt
Lamp Replacing
Halogen MR-16
35-50 Watt

Lamp or Fixture

3012

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)

3025

Lighting

SBDI

423

423

40

18

2,613

1.09

24,894

26,400

106%

82

82

96

43

2,763

1.09

11,626

13,044

112%

45

45

65

2,639

1.09

7,624

7,350

96%

22

22

96

43

2,613

1.09

3,119

3,308

106%

32

32

32

2,613

1.09

2,740

2,905

106%

1,868

1,327

35

2,934

1.09

1,198

802

67%

32

32

32

18

2,613

1.09

1,198

1,271

106%
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TRM Heating Gross
Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Ex Ante Ex Post kWh

Program Hours of kWh Gross kWh
Name/ID Reference Category

Quantity Quantity Wattage Wattage Operation Interaction Savings Savings Realizati
Number Factor on Rate

Replacing T8 32

Watt Linear ft

305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft) | 3026 10 10 40 15 2,934 1.09 669 796 | 119%
Replacing T12
<=40W Linear ft

301132-Lighting-
LED 7-20 Watt

Lamp Replacing | 3009 - - - - 196
Halogen A 53-
70 Watt Lamp

305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft) | 3026 3 3 40 18 2,620 1.09 177 189 | 107%
Replacing T12
<=40W Linear ft

201111-Lighting-
LED <=11 Watt
Lamp Replacing | 3011 1 1 43 9 1,003 1.09 35 37 | 107%
Halogen A 28-
52 Watt Lamp

Total 56,671 | 56,102 99%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (ranging from 1,000 — 2,500).

An adjusted base wattage was used for the eighth, eleventh, and thirteenth line items in the table above
(35W, 72W, and 43W, respectively) to meet the EISA 2007 standard lumen equivalent for an
incandescent lamp (50W, 100W, and 60W, respectively). The ex ante base wattage was computed
within the application by factoring 70% of an incandescent lamp.

The quantities of the third, sixth, seventh, eighth, and eleventh line items in the table above (45, 0, O,
9, and 0) verified during the M&YV site visit is less than the ex ante savings quantities (50, 11, 2, 16, and
3, respectively).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned light
manufacturing in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?'6

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 99%. Although several measures were not installed the high
realization rate was due to the ex ante savings estimate being premised on underestimated annual
lighting operating hours and underestimated heating and cooling interactive effects.

216 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use ——
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 56,671 56,102 99% 10.66
Total 56,671 56,102 99% 10.66
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Site ID 6164

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/23/18 and
9/26/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating

Measure Measure End Use Baseline Efficient Baseline Efficient Cooling
Program } . Hours of ;

Name/ID Reference Category Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Number Operation Factor
306142-

Lighting-LED
Lamp or
Fixture 3026 10 10 175 46 2,378 1.00 3,313 3,067 93%
Replacing
T12 Lamp or
Fixture

301037-

Lighting-LED
<=20 Watt 22 22 72 9 2,367 1.01 3,002 3,312 | 110%
Lamp or

Fixture 3011 | Lighting | SBDI

Replacing
Halogen A
>=40 Watt - - - - - - | 3,002 - 0%
Lamp or
Fixture

306142- 16 16 88 23| 3,116 1.07 | 2,226 | 3,458 | 155%

Lighting-LED
Lamp or 4 4 207 86 2,378 1.00 2,072 1,151 56%

Fixture 3026
Replacing 1 1 207 43 2,378 1.00 1,404 390 28%

T12 Lamp or
Fixture 1 1 175 23 2,378 1.00 325 361 | 111%

Total 15,344 | 11,740 77%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (2,000). The ex ante estimate did not consider the posted store hours nor the 24/7
lighting.

An adjusted base wattage of 72W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 100W incandescent lamp. The ex ante base wattage of 70W was
computed within the application by factoring 70% of a 100W incandescent lamp.

The quantities of the first, second, third, fifth, and sixth line items in the first table above (10, 22, 0, 4,
and 1, respectively) verified during the M&V site visit is less than the ex ante savings quantity (12, 23,
23, 8, and 4, respectively). The ex post analysis contends that the same measure was placed on two
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of the applications in regard to the second and third line items above causing one to have a quantity of
zero.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings for the retail areas while a factor of 1.00
was applied to the unconditioned shop areas. The ex ante savings estimate accounted for a heating
and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?"”

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 77%. The ex ante energy savings estimate was premised on
overestimated installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 15,344 11,740 77% 2.23
Total 15,344 11,740 77% 2.23

217 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6166

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/30/18 and

10/01/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kwWh
Savings

Ex Post
Gross kWh
Savings

Gross
kWh
Realizati
on Rate

306142-Lighting-
LED Lamp or
Fixture Replacing
T12 Lamp Fixt

3026

301037-Lighting-
LED <=20 Watt
Lamp or Fixture
Replac Halogen
A >=40 Watt
Lamp or Fixture

3011

306142-Lighting-
LED Lamp or
Fixture Replacing
T12 Lamp Fixt

3026

301039-Lighting-
LED <=20 Watt
Lamp or Fixture
Replacing
Halogen PAR
Lamp or Fixture

3008

300938-Lighting-
LED <=14 Watt
Lamp or Fixture
Replacing
Halogen BR/R
Lamp or Fixture

3007

306142-Lighting-
LED Lamp or
Fixture Replacing
T12 Lamp Fixt

3026

301039-Lighting-
LED <=20 Watt
Lamp or Fixture
Replacing
Halogen PAR
Lamp or Fixture

3008

306142-Lighting-
LED Lamp or
Fixture Replacing

T12 Lamp Fixt

3026

Lighting

SBDI

64

64

164

23

923

1.14

12,070

9,478

79%

88

88

53

917

1.14

6,144

4,038

66%

12

12

82

23

957

947

771

81%

12

12

53

11

936

799

537

67%

65

705

549

137

25%

56

957

377

307

81%

67

15

936

247

164

67%

246

0%
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306142-Lighting-
LED Lamp or
Fixture Replacing
T12 Lamp Fixt

3026 2 2 74 24 957 1.14 134 109 81%

306142-Lighting-
LED Lamp Fixt
Replacing T12
Lamp or Fixture

3026 - - 54 0%

Total 21,567 | 15,541 72%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (ranging from 705 — 957) were fewer than those used
to develop the ex ante energy savings estimates (ranging from 1,250 — 1,500).

An adjusted base wattage of 53W was used in the ex post savings analysis for the second and fourth
line items in the table above to meet the EISA 2007 standard lumen equivalent for a 75W incandescent
lamp. The ex ante base wattage of 52.5W was computed within the application by factoring 70% of a
75W incandescent lamp.

The quantity of the fifth line item in the first table above (3) verified during the M&V site visit is less than
the ex ante savings quantity (6). In addition, the quantities for the eighth and tenth measures (0) were
less than the ex ante quantities (1 and 1, respectively). There were no 8’ fixtures in the facility.

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?'8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 72%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated installed measures for three line
items.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 21,567 15,541 72% 2.95
Total 21,567 15,541 72% 2.95

218 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6168

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/30/18 and
9/27/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating

Measure Measure End Use Baseline Efficient Baseline Efficient Cooling
Program } . Hours of ;

Name/ID Reference Category Quantity Quantity Wattage Wattage Interaction

Gross
kWh
Realizati
on Rate

Ex Ante Ex Post
kWh Gross kWh
Savings Savings

Number Operation Factor
306142-
Lighting-LED 37 37 175 23 879 1.14 9,027 5,626 62%

Lamp or Fixt 3026

Replacing T12 51 51 88 11 879 1.14 6,302 3,928 62%
Lamp or Fixture

301037-
Lighting-LED
<=20 Lamp or
Fixture Replac
HalogenA =40 W
Lamp or Fixture

3011 47 47 53 9 880 1.14 3,281 2,070 63%

306142-
Lighting-LED
Lamp or Fixture | 3026 23 23 88 23 879 1.14 2,399 1,496 62%
Replacing T12
Lamp or Fixture

301039-
Lighting-LED
<=20 W Lamp or
Fixt Replacing
Halogen PAR
Lamp or Fixture

3008 - - - - 1,011 -1 0%
Lighting | SBDI

306142-
Lighting-LED
Lamp or Fixture | 3026 4 4 175 34 879 1.14 905 564 62%
Replacing T12
Lamp or Fixture

300938-
Lighting-LED
<=14 W Lamp or
Fixture Replac
Halogen BR/R
Lamp or Fixture

3007 8 8 65 11 455 1.14 732 224 31%

200808-

Lighting-LED
<=13 W Lamp
Replacing 3012 3 3 50 7 1,287 1.14 207 189 91%
Halogen MR-16
35-50 Watt

Lamp or Fixture

Total 23,864 | 14,097 59%
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Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (ranging from 455 — 1,287) were fewer than those
used to develop the ex ante energy savings estimates (1,500).

An adjusted base wattage of 53W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 75W incandescent lamp. The ex ante base wattage of 52.5W was
computed within the application by factoring 70% of a 60W incandescent lamp.

The quantity of the fifth line item in the table above (0) verified during the M&V site visit is less than the
ex ante savings quantity (10). The client confirmed that they had replaced those prior to the trade ally
visiting.

The efficient wattage for the seventh line item in the table above (11W) was confirmed during the M&V
site visit and is greater than the ex ante wattage (8W).

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?'?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 59%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours, underestimated efficient wattage for one measure, and
overestimated installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 23,864 14,097 39% 2.68
Total 23,864 14,097 59% 2.68

219 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings 338



Site ID 6178

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 3/20/18 and
4/23/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross

Measure Measure End Use P Baseline Efficient Baseline Efficient H i Cooling KWh Gross kwh kWh
Name/ID R’\e‘zference Category rogram Quantity Quantity Wattage Wattage O;;)eurrastign Interaction Savings Savings Realizati
umber Factor on Rate
Dot -LED 13| 13| 64| 30| 2611 | 1.11| 5332| 5038 | 94%
;zr;lz;;giﬁz 3026 | Lighting | SBDI 4 4 82 30| 2611] 1.1 637 602 | 94%
'lgimeor 1 1 56 20 | 2611 1.11 110 104 | 95%
Total 6,079 5,744 94%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (2,611) were fewer than those used to develop the ex
ante energy savings estimates (2,860).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 94%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 6,079 5,744 94% 1.09
Total 6,079 5,744 94% 1.09

220 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings 339




Site ID 6179

Data Collection

The participant received EMS Program incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the energy management system (EMS) were collected
where possible. ADM also gathered HVAC equipment nameplate information.

Analysis Results

EMS Controls Savings Calculations

Energy savings for the EMS controls were calculated using prototypical energy simulation. ADM used
a DEER prototypical eQuest model of a school. The model’s HVAC system was auto-sized during a
sizing run with local weather data. Using project documents and the details collected during the on-site
M&V visit, heating, cooling, and fan schedules were created for the baseline and as-built models. ADM
ran parametric simulations to determine the prototypical annual energy usage of the model with EMS
schedule changes. The realized energy savings are the differences between the parametric
simulations’ energy usages, and the energy savings by end use can be seen in the following table:

Prototypical Annual Energy Usage (kWh) by End Use

End Use Baseline | As-Built kWh
Savings

Lighting 134,598 | 134,598 0
M'S(.:' 98,754 98,754 0
Equipment

Heating 0 0 0
Cooling 78,107 71,648 6,459
Heat Rejection 0 0 0
Auxiliary 2,238 | 2,238 0
(pumps)

Vent fan 61,096 60,042 1,054
Total 374,793 | 367,280 7,513

The prototypical annual energy savings were normalized to HVAC cooling tonnage. This was done by
dividing the prototypical energy savings by the prototypical model’s HVAC cooling tonnage. The
normalized 87.76 kWh/ton savings were multiplied by the actual site HVAC tonnage.

The following table presents information on prototypical and actual equipment and expected and
realized energy savings for the EMS controls installed at the site:
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EMS Controls Savings

HVAC Tonnage EMS Controls Savings Realized
Program Measure - : kWh
. Prototypical | Normalized .
Prototypical | Actual KWh KWhton Savings
EMS | [emP- Set 85.6 598 7,513 87.76 52,478
backs
Total 52,748
Measure level savings are shown in the following table:
Custom and EMS Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Catedo Program | Ante kWh Post kWh | Realization
Number gory Savings Savings Rate
17920 Controls — Cooling 1169 Cooling EMS 60,498 52,478 87%
Total 60,498 52,478 87%

There were significant differences in the ex ante and ex post analyses for the EMS controls, with a
realization rate of 87%. The ex ante analysis that was provided does not match the expected savings.
The provided ex ante analysis uses assumed schedules and setbacks, HVAC equipment runtimes, and
collected HVAC nameplate data. ADM used eQuest prototypical simulation to calculate energy savings.
The simulations account for the equipment runtime better than the ex ante. The ex post analysis also
used different cooling and fan schedules based on post verification. The ex ante analysis assumed that
the baseline controls did not have cooling set-backs. ADM determined that the existing thermostats
were programmable, so ADM accounted for some baseline cooling set-backs resulting in less realized
savings.

Verified annual savings for the EMS Program incentives are 52,478 kWh, resulting in a realization rate
of 87%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.

Site-Level Energy Savings

kWh Savings
' End Use Gross Gross Ex
Incentive Category Gross Ex Ante | Gross Ex Post Realization Post kW
kWh Savings kWh Savings Rate Reduction
EMS Cooling 60,498 52,478 87% 47.79
Total 60,498 52,478 87% 47.79
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Site ID 6180

Data Collection

The participant received EMS Program incentives from Ameren Missouri for installing a new energy
management system (EMS) to control HVAC schedules.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the energy management system (EMS) were collected
where possible. ADM also gathered mechanical schedules and HVAC equipment nameplate
information.

Analysis Results

EMS Controls Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Cooling and heating degree days (CDD & HDD) were calculated for each billing period and used with
a pre/post binary flag variable in an electric usage regression resulting in an R? of 0.965 and adjusted
R? of 0.957. From the regression, the following equation was derived and used to calculate monthly
energy consumption for the pre and post-retrofit configurations:

kW hpponenty = 39.5 X CDD + 83.8 x HDD — 3,370 X Pre_Post + 83.8 x HDD_Post + 19,730

Where:
kWhmonthiy = Monthly kWh Consumption
CDD = Cooling Degree Days for the Month with a Base Temperature of 64°F
HDD = Heating Degree Days for the Month with a Base Temperature of 47°F
Pre_Post = Pre/Post-Retrofit Binary Flag

HDD Post =HDD multiplied by Pre_Post
The following table presents the T Statistics for the regression variables:

Significance of kWh Regression Variables

Variable T Stat

Intercept 251
Pre_Post -3.77
CDD 6.23
HDD 16.0
HDD_Post 2.56
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Electric energy usage values were calculated on a monthly basis using the derived regression equation.
The following plot compares the monthly billed kWh to the regressed kWh:

Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference
between baseline and as-built energy consumption for the facility, and can be seen in the following
table:

Monthly kWh Savings

kWh

Month CDD HDD

Baseline | As-Built | Savings
Jan 0 297 28,710 30,576 -1,867
Feb 0 197 24,898 24,992 -94
Mar 14 66 24,226 22,025 2,200
Apr 28 18 21,562 18,500 3,062
May 45 2 23,980 20,652 3,329
Jun 146 0 26,467 23,097 3,370
Jul 193 0 28,570 25,200 3,370
Aug 156 0 24,550 21,180 3,370
Sep 81 0 23,998 20,628 3,370
Oct 15 18 22,723 19,672 3,050
Nov 3 93 25,067 23,327 1,740
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kWh
Month CDD HDD
Baseline | As-Built | Savings
Dec 0 252 47,409 48,468 -1,059
Total 322,161 | 298,318 23,842

Total billing regression energy savings were allocated to cooling and HVAC measures in the same
ratios as the ex ante analysis.

Measure level savings are shown in the following table:

EMS Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh Post kWh | Realization
Category . .
Number Savings Savings Rate

117920 HVAC Optimization — Cooling 1169 Cooling EMS 1,865 1,526 82%
118229 HVAC Optimization — HVAC 1169 HVAC EMS 27,276 22,317 82%
Total 29,141 23,842 82%

There were significant differences in the ex ante and ex post analysis methodologies for the EMS
measures, with a realization rate of 82%. The ex ante analysis used bin analysis with assumed
occupancy schedules, fan speeds, and HVAC loads. All these assumptions created significant
uncertainty with the ex ante savings estimates. The ex ante analysis did not use any site-specific
trending or utility data. ADM used a billing regression with a good fit (R Square = 0.965) to determine
realized energy savings. This method better accounts for actual site HVAC energy usage than the ex
ante calculations. The ex post analysis also realized slightly negative heating savings. The ex ante
analysis does not account for heating energy usage.

The verified annual site-level energy savings are 23,842 kWh, resulting in an 82% realization rate.

A table showing the energy savings achieved by the measures evaluated for this site is shown below:

Site-Level Energy Savings

kWh Savings
_ End Use Bross Gross Ex
Incentive Category Gross Ex Ante | Gross Ex Post Realization Post kW
kWh Savings kWh Savings Rate Reduction
Cooling 1,865 1,526 82% 1.39
EMS
HVAC 27,276 22,317 82% 9.91
Total 29,141 23,842 82% 11.30
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Site ID 6183

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/06/18 and
08/01/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measure Measure End Use Baseline Efficient Baseline Efficient Annual Coolin Gross Ex GrossEx | Gross kiWh

Name/ID R’\e‘Ler;]ebr;e Category Program Quantity Quantity Wattage Wattage g;;r:ﬁgfn Int':e;aclféi?)n Ag;siﬁ\é\gh PSO:\tIi':]\éVSh Rea;ggtlon
306142-Lighting-
LED Lamp Replac 3026 Lighting 18 18 227 60 1,952 1.09 6,433 6,400 99%
T12 Lamp
306141-Lighting- Ext
LED Lamp Replac | 3004-2 Lightiﬁg 1 1 205 38 4,310 1.00 1,463 720 49%
Exter24/7HIDLamp
306142-Lighting- 4 4 82 30 855 1.09 445 194 44%
LED Lamp 3026 Lighting | SBDI
Replaci T12 Lamp 8 8 164 60 855 1.09 1,780 776 44%
306141-Lighting- Ext
LED Lamp Replac | 3004-2 Lightiﬁg 2 2 295 42 4,310 1.00 4,432 2,181 49%
Exter24/7HIDLamp
306142-Lighting-
LED Lamp Replac 3026 Lighting 3 3 82 30 1,827 1.09 334 311 93%
T12 Lamp
Total 14,887 | 10,581 71%

The annual lighting hours of operation verified during the M&YV site visit for the first, third, fourth, and
sixth non-exterior line items in the table above (ranging from 855 and1,952) are fewer than the annual
hours of operation used to calculate ex ante savings (2,000). For the exterior measures in the second
and fifth line items above the annual lighting hours of operation using photo cells (4,310%%") are less
than the hours of operation used to calculate ex ante savings used for exterior lighting (8,760).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned light
manufacturing facility in Cape Girardeau, was applied to the ex post lighting energy savings for the
interior installations. A factor of 1.00 was applied to exterior spaces. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

221 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.??? The second and fifth measures in the table above were incorrectly labeled
as miscellaneous on the application where the ex post end use applied exterior lighting.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 71%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Lighting 8,992 7,680 85% 1.46
SBDI
Exterior Lighting 5,895 2,901 49% 0.02
Total 14,887 10,581 71% 1.48

222 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6186

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/12/18 and
08/06/18.

Analysis Results

Lighting Retrofit Savings Calculations

MeTjs,\L/Jlre End Use Baseline Efficient Baseline | Efficient Annual ggca)}iigg Gross Ex ES:JS; Gros_s kWh
Measure Name/ID Reference Category Program Quantity | Quantity Wattage | Wattage (')-‘ oursAof Interaction AntelkWh kWh Realization
Number peration Factor Savings Savings Rate
306142-Lighting-LED
Lamp Replacing T12 3026 18 18 138 86 1,858 1.11 | 1,941 | 1,926 99%
Lamp
301037-Lighting-LED
<=20 Watt Lamp 3011 | Lighting | SBDI 4 4 43| 11 365 | 111| 258 52|  20%
Replacing Halogen A
>=40 Watt Lamp
306142-Lighting-LED 1 1 82 36 | 1,890 1.11 95 96 | 101%
Lamp Replacing T12 3026
Lamp 2 2 138 86 1,890 1.11 215 218 101%
Total 2,509 | 2,292 91%

The annual lighting hours of operation verified during the M&V site visit (ranging from 365 and 1,890)
are fewer than the annual hours of operation used to calculate ex ante savings (1,939).

An adjusted base wattage of 43W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 60W incandescent lamp for the second line item in the table above.
The ex ante base wattage of 42W was computed within the application by factoring 70% of a 60W
incandescent lamp.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 91%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

223 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 2,509 2,292 91% 0.44
Total 2,509 2,292 91% 0.44
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Site ID 6193

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/19/2018 and
8/29/2018

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Ex Ante Ex Post kWh

Program . . Hours of : kWh Gross kWh -
Name/ID Reference Category Quantity Quantity Wattage Wattage Operation Interaction Savings Savings Realizati
Number Factor on Rate

306143-
Lighting-LED 29 29 114 44 506 1.14 5,083 1,168 23%

Lamp or Fixt o
Replacing T8 3025 | Lighting | SBDI

Lamp or 9 9 59 24 393 1.14 790 141 18%
Fixture

Total 5,873 1,309 22%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (ranging from 393 — 506) were fewer than those used
to develop the ex ante energy savings estimates (2,340). It appears the ex ante savings were based
on an often-used office space and did not account for infrequently used areas.

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%*

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 22%. The ex ante energy savings estimate was premised upon
overestimated annual hours of use.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
SBDI Lighting 5,873 1,309 24% 0.25
Total 5,873 1,309 22% 0.25

224 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6195

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/25/2018 and
8/22/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross
Measure Measure End Use Program Baseli_ne Efficie_nt Baseline Efficient Hours of Coolin_g KWh Gross kWh kWh _
Name/ID Rﬁﬁrqir;cre Category Quantity Quantity Wattage Wattage Operation Int;:e;acltcgron Savings Savings (R)ﬁa}jl;;as
306142-
Lighting-LED
Lamp or Fixt 3026 Lighting | SBDI 20 20 164 44 1,346 1.11 9,142 3,572 39%
Replacing T12
Lamp or Fixt
Total 9,142 | 3,572 | 39%

The annual lighting hours of operation verified during the M&V site visit for the line item in the above
table (1,346) were fewer than the annual hours of operation used to calculate ex ante savings (3,560).
Most of the measures were installed in unoccupied suites during the initial installation. The suites were
unoccupied during two EMV site visits and the client has no prospects for leasing the spaces. The ex
ante hours do not represent typical office hours nor the actual site usage.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned office in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.??®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 39%. The ex ante energy savings estimate was premised upon
overestimated annual hours of operation.

225 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 9,142 3,572 39% 0.68
Total 9,142 3,572 39% 0.68
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Site ID 6197

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/19/2018 and
9/19/2018.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MeTjs,\L/Jlre End Use Baseline Efficient Baseline Efficient Annual gg(a)}iigg Ex Ante Ex Post (f(:l(\)/is
N. /ID Reference Category Program Quantity Quantity Wattage Wattage Hours(of Interacti%n k"?’“ Grosg wh Realizati
ame, Number Operation Factor Savings Savings on Rate
306142- 52 52 164 44 1,012 1.09 | 13,888 6,892 50%
Lighting-LED
Lamp/ Fixt I o
Replacing T12 3026 Lighting | SBDI 5 5 82 24 2,129 1.09 645 673 | 104%
Lamp or
Fixture 7 7 48 12 2,129 1.09 561 585 | 104%
Total 15,094 8,151 54%

The annual lighting hours of operation verified during the M&V site visit for the first line item (1,012) are
fewer than the annual hours of operation used to calculate ex ante savings (2,080), while the verified
hours for the remaining line items (2,129) are greater.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned education
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?26

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 54%. The ex ante energy savings estimate was premised upon
overestimated annual hours of operation for 81% of the installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 15,094 8,151 54% 1.55
Total 15,094 8,151 54% 1.55
226 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6198

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/19/2018 and
9/19/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kWh kwWh
Name/ID Rﬁference Category Quantity | Quantty | Wattage | Wattage Operation Interaction Savings Savings Realizati
umber Factor on Rate
306142-Lighting-
LED Lamp or 25 25| 164 44 767 | 114 | 7,511 | 2616 | 35%
Fixture Replacing | 3026 Lighting | SBDI
T12 Lamp or 76 76 82 24 | 1,059 114 | 11,037 | 5310 | 48%
Fixture
Total 18,548 7,926 43%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (ranging from 767 to 1,059) were fewer than those
used to develop the ex ante energy savings estimates (2,340). The measures were installed in less
frequently used areas of the facility.

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.??’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 43%. The ex ante energy savings estimate was premised upon
overestimated annual hours of operation.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 18,548 7,926 43% 1.51
Total 18,548 7,926 43% 1.51

227 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6200

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/21/2018 and
8/31/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross
Measure Measure End Use Program Baseli_ne Efficie_nt Baseline Efficient Hours of Coolin_g KWh Gross kWh kWh _
Name/ID Rﬁference Category Quantity Quantity Wattage Wattage Operation Interaction Savings Savings Realizati
umber Factor on Rate
306140-
Lighting-LED
Lamp or
Fixture I o
Replacing 3004-1 | Lighting | SBDI 29 29 460 110 2,115 1.09 | 34,319 | 23,417 68%
Interior HID
Lamp or
Fixture
Total 34,319 | 23,417 68%

Primary data were used to develop estimates of annual lighting operating hours. For the facility area
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (3,160).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned education
based facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.??8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 68%. The ex ante energy savings estimate was premised upon
overestimated annual hours of operation.

228 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 34,319 23,417 68% 4.45
Total 34,319 23,417 68% 4.45
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Site ID 6202

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eight photo-sensor

loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/25/18 and
08/22/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross Ex Gross kWh

Name/ID RSL?Tr]%r;cre Category Program Quantity Quantity Wattage Wattage gﬁ;;iga Int'f:e;?:tc;iron Ag;&\eliﬁ\é\;h Psos\sih\glsh Rezggta; fon
306142-Lighting- 22 22 138 44 1,246 1.14 4,603 2,932 64%
LED Lamp 3026 | Lighting | SBDI 12 12| 164 | 44| 1279 114| 3205| 2006 | 65%
Replacing T12
Lamp 69 69 82 24 986 1.14 8,908 4,488 50%
Total 16,716 9,515 57%

The annual lighting hours of operation verified during the M&V site visit (ranging from 986 and 1,279)
are fewer than the annual hours of operation used to calculate ex ante savings (2,080).

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned community
assembly facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 57%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 16,716 9,515 57% 1.81
Total 16,716 9,515 57% 1.81

229 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6205

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/19/18 and
08/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

Y/ MeTjs,\L/Jlre End Use Baseline | Efficient Baseline | Efficient Annual Ece)zﬁgg Gross Ex ES:JS; Gross kiwh

Measure Name/ID Program . . Hours of : Ante kWh Realization
R’\?Lenr]%r;cre Category Quantity Quantity Wattage | Wattage Operation Intg;itcélron Savings Sla(\\/,ivnhgs Rate

306142-Lighting-LED

Fixture Replacing T12 3026 Lighting | SBDI 15 15 138 44 | 1,255 1.11 | 4,237 | 1,957 46%

Fixture

Total 8,474 | 3,914 46%

The annual lighting hours of operation verified during the M&V site visit (1,255) are fewer than the
annual hours of operation used to calculate ex ante savings (2,808).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.23°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 46%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
SBDI Lighting 4,237 1,957 46% 0.37
Total 4,237 1,957 46% 0.37
230 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6210

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/17/18 and
08/13/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross Ex Gross kWh

Name/ID RSL?Tr]%r;cre Category Program Quantity Quantity Wattage Wattage gﬁ;;iga Int'f:e;?:tc;iron Ag;&\eliﬁ\é\;h Psos\sih\glsh Rezggta; fon
306142-Lighting- 182 182 138 86 3,616 1.10 | 30,744 | 37,770 123%
LED Lamp 3026 | Lighting | SBDI 20| 20| 13| 8| 1521| 110| 3378| 1746 | 52%
Replacing T12
Lamp 30 30 138 86 3,935 1.00 5,068 6,139 121%
Total 39,190 | 45,655 116%

The annual lighting hours of operation verified during the M&V site visit for the second line item above
(1,521) are fewer than the annual hours of operation used to calculate ex ante savings (3,036). The
hours of operation for the first and third line items (3,616 and 3,935) are greater than ex ante hours.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air-conditioned large single-
story retail facility in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.00 was
applied to unconditioned storage spaces. The ex ante savings estimate accounted for a heating and
cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%"

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 116%. The ex ante energy savings estimate were premised on
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects for 91% of the installed measures.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 39,190 45,655 116% 8.67
Total 39,190 45,655 116% 8.67

231 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6212

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/20/2018 and

8/15/2018.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh
Savings

Ex Post
Gross kWh
Savings

Gross
kWh
Realizati
on Rate

200808-Lighting-
LED <=13 Watt
Lamp Replacing
Halogen MR-16 35-
50 Watt Lamp Fixt

3012

301037-Lighting-
LED <=20 Watt Fixt
Replacing Halogen
A >=40 Watt Fixt

3011

301039-Lighting-
LED <=20 Watt
Fixture Replacing
Halogen PAR Lamp

3008

300938-Lighting-
LED <=14 Watt
Lamp or Fixture
Replacing Halogen
BR/R Lamp or
Fixture

3007

301037-Lighting-
LED <=20 Watt Fixt
Replacing Halogen
A >=40 Watt Fixt

3011

301039-Lighting-
LED <=20 Watt
Lamp Fixture
Replacing Halogen
PAR Lamp or
Fixture

3008

Lighting

SBDI

50

3,461

1.01

1,327

1,198

90%

50

3,455

1.01

1,161

1,046

90%

43

3,461

1.01

764

710

93%

30

30

65

12

4,520

1.01

6,135

7,231

118%

21

21

65

4,465

1.01

4,537

5,283

116%

65

1,942

1.01

1,296

657

51%

65

3,371

1.01

432

380

88%

65

864

75

© (O |©|wO|©

255

43

3,371

1.01

128

115

90%

90

16

3,461

1.01

1,713

1,546

90%

Total

18,612

18,165

98%

The annual lighting hours of operation verified during the M&V site visit for the fourth and fifth line items
in the above table (4,520 and 4,465, respectively) are greater than the annual hours used to calculate
ex ante savings (3,606). The verified hours for the remaining line items (ranging from 1,942 to 3,461)
are fewer than those used to calculate ex ante savings (3,606).
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The quantities of the eighth and ninth line items in the above table (0) verified during the M&V site visit
are less than the ex ante savings quantities (4 and 1, respectively). The baseline lamps for these line
items were reinstalled at the site contact’s request.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air-conditioned
small retail in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.232

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised upon a
completed installation and overestimated heating and cooling interactive factors.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW

Savings Savings Rate Reduction
SBDI Lighting 18,612 18,165 98% 3.45
Total 18,612 18,165 98% 3.45

232 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6213

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/21/18 and
08/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage Interaction

Gross Ex Gross Ex Gross kWh
Ante kWh Post kwh Realization
Savings Savings Rate

Number Operation Factor
305013-

Lighting-<=80 140 140 175 50 | 4,250 1.00 | 153,300 | 74,371 49%
Watt Lamp

Replacing
Garage 24/7
HID 100-175 14 14 175 24 4,308 1.00 18,519 9,107 49%

Watt Lamp Exterior

3006-1 Standard

305005- Lighting
Lighting-<=80
Watt Lamp
Replacing 328 328 175 50 4,269 1.00 | 359,160 | 175,011 49%
Interior HID
100-175 Watt
Lamp

Total 530,979 | 258,489 49%

The annual lighting hours of operation verified during the M&V site visit (ranging from 4,250 and
4,30823%) are fewer than the annual hours of operation used to calculate ex ante savings (8,760). No
measures had continuous usage.

A heating and cooling interactive factor of 1.00, applicable to an unconditioned space was applied to
the ex post lighting energy savings which corresponds to the ex ante savings estimate factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 49%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

233 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
234 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Exterior Lighting 530,979 258,489 49% 1.45
Total 530,979 258,489 49% 1.45
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Site ID 6217

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/26/18 and
10/24/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MlssMure End Use Baseline Efficient Baseline Efficient Annual Ece)zﬁgg Gross Ex Cross Ex Gross kWh
Name/ID RﬁLenr]%r;cre Category Program Quantity Quantity Wattage Wattage g;eljrr;igfn Intg;itc;iron Ag;iiﬁ\ggh P;J:&il:]\é\lsh Rezggta; fon
306135-
Lighting-LED 533 | 533 | 360 | 168 | 7,080 | 091 | 735837 | 660,254 | 90%
Lamp or
Fixture 3088 Lighting | Standard 24 24 468 224 6,822 0.91 42,107 36,408 86%
Replacing
T_5 Lamp or 11 11 577 280 7,335 0.91 23,491 21,838 93%
Fixture
Total 801,435 | 718,499 90%

The annual lighting hours of operation verified during the M&V site visit for the line items in the table
above (6,822, 7,080, and 7,335) are greater than the annual hours of operation used to calculate ex
ante savings (6,720).

A heating and cooling interactive factor of 0.91, applicable to an electric heated, unconditioned light
manufacturing facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante
savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?3°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 90%. The ex ante energy savings estimate was premised on
overestimated heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category | Gross Ex Ante kWh | Gross Ex PostkWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 801,435 718,499 90% 136.49
Total 801,435 718,499 90% 136.49
235 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6218

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed seven photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 6/29/18 and

10/04/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post
Gross kWh
Savings

Gross kWh
Realization
Rate

100201-
Lighting-Non
Linear LED
Fixture Replac
T12 Fixture

100204-
Lighting-Non
Linear LED
Fixture Replac
T8 Fixture

100208-
Lighting-Non
Linear LED
Fixture Replac
M H Fixture

100212-
Lighting-Non
Linear LED
Fixture Replac
Incan/Halogen
Lamp Fixture

1169

Lighting

Exterior
Lighting

Custom

82

32

3,734

1.00

215

187

87%

14

14

164

36

2,882

1.1

6,299

5,711

91%

38

38

114

36

2,882

10,418

9,447

91%

455

220

4,308

1.00

7,205

7,087

98%

128

20

4,308

1.00

3,311

3,257

98%

56

17

4,308

1.00

342

336

98%

305233-
Lighting-85-
225 Watt Lamp
Fixture Replac
Interior HID
301-500 Watt
Lamp Fixture

3005-1

305401-
Lighting-Linear
ft LED (<=5.5
Watts/ft)
Replacing T12
<=40 Watt
Linear ft

3026

305402-
Lighting-Linear
ft LED (<=5.5

3025

Lighting

Standard

96

96

460

150

3,734

1.00

278,946

111,130

40%

84

84

60

43

3,734

1.00

6,055

5,332

88%

75

43

3,850

1.00

814

739

91%

110

43

3,850

1.00

1,136

1,032

91%

60

43

3,850

1.00

288

262

91%

40

18

3,850

1.00

746

678

91%

260

260

40

18

3,734

1.00

24,255

21,360

88%

40

18

3,850

1.00

93

85

91%

522

522

32

17

3,734

1.00

33,202

29,239

88%
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TRM
Measure
Reference

Measure

End Use
Category

Program

Efficient
Quantity

Baseline
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of

Heating
Cooling
Interaction

Ex Ante
kWh Savings

Ex Post
Gross kWh

Gross kWh
Realization

Name/ID Operation Savings Rate

Number Factor

Watts/ft) Replac
T8 32WLinearft

Total 373,325 | 195,880

The annual lighting hours of operation verified during the M&YV site visit for the second, fourth, and fifth
line items in the above table using photo cells (4,308%%) are less than the hours of operation used to
calculate ex ante savings (ranging from 4,380-8,760). The remaining measures had annual operating
hours (ranging from 2,882 — 3,850) which were fewer than the ex ante savings estimate hours (ranging
from 3,285 — 8,760).

A heating and cooling interactive factor of 1.00 was applied to the exterior measures and corresponds
with the ex ante factor. For the interior office space, a factor of 1.11, applicable to a gas heated, air-
conditioned office in St. Louis, was applied to the ex post lighting energy savings. While a factor of 1.00
was used for the measures that were installed in the unconditioned warehouse spaces. The ex ante
savings estimate accounted for a heating and cooling factor of 1.07 for both the office and warehouse
locations.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 52%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard 345,535 169,856 49% 32.27
Lighting
16,932 15,345 91% 2.91
Custom
Exterior Lighting 10,858 10,680 98% 0.06
Total 373,325 195,880 52% 35.24

236 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
237 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

6221

Data Collection

The participant received New Construction Program incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the implemented above code new construction measures. Field
staff also collected specifics about the construction of the facility, occupancy rates, internal loads, HVAC
equipment, and HVAC operation. ADM also acquired the ex ante Trane Trace energy models used for
energy savings estimates. Facility personnel were interviewed regarding lighting operating schedules
and installed three photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 8/30/18 and 10/24/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure Name/ Measure End Use P Baseline Efficient Baseline Efficient '_f‘ nnual f Cooling Erfsivl\% Gross Ex Post SroT_s kt\.N h
ID Reference Category rogram Quantity Quantity Wattage Wattage 0 ours 0 Interaction Sn € kWh Savings ee:zlza fon
Number peration Factor avings ate
406123-
Lighting-
NC Lighting 3000 Lighting gg;vstruction 4,546 | 4,546 14 12 5,981 1.14 56,722 53,283 94%
Power
Density(LPD)
Total 56,722 53,283 94%

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2007) to determine
realized lighting energy savings. The retirement facility constructed in St. Louis County allows for 0.61
lighting watts/SF. The code compliant baseline lighting wattage for this project which had two spaces
was 37,401 watts (0.61 watts/SF*61,313SF) and 25,009 watts (0.61 watts/ SF*40,998SF).

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (5,981) was fewer than those used to develop the ex
ante energy savings estimates (7,261).

A heating and cooling interactive factor of 1.14, applicable to a gas heated, nursing home facility in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate did not account
for heating and cooling interactive effects.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.238
New Construction Savings Calculations

Energy savings for the implemented above code new construction measures were calculated using
IPMVP Option D, Calibrated Simulation. This was completed using Trane Trace 700 energy simulation.
ADM was provided the Trane Trace archived model used to estimate ex ante energy savings. ADM

238 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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reviewed the baseline model’s inputs and adjusted the model based on information collected during
the on-site visit. The model was then run using weather data for the St. Louis region to ensure that the
model was properly calibrated to the billed energy consumption of the facility. The results of the
calibration effort can be seen in the following plot:

Trane Trace Model Calibration

The new facility addition was added to an existing electric utility meter for an existing facility, thus ADM
performed a billing regression analysis to determine the usage of only the new facility. A monthly
pre/post billing data regression was created by equating weather data from the nearest NOAA weather
station against monthly billing data. This was done to determine how energy consumption of the facility
varied with changes in weather and the new facility addition.

Cooling and Heating degree days (CDD, HDD) were calculated for each billing period and used with a
pre/post binary flag variable in an electric usage regression resulting in an R? of 0.997 and adjusted R?
of 0.997. The pre/post binary flag variable represents when the new facility addition was completed and
a resulting increase in energy usage was observed on the electric utility meter. From the regression,
the following equation was derived and used to calculate monthly energy consumption for the pre and
post facility addition configurations:

kW hoonenty = 303 X CDD + 309 X CDD_Post + 227 X HDD + 201 X HDD_Post + 37,606 X Pre_Post

+ 41,835
Where:
kWhmonty = Monthly kWh Consumption
CDD = Cooling Degree Days for the Month with a Base Temperature of 60.3°F
HDD = Heating Degree Days for the Month with a Base Temperature of 67.4°F
Pre Post = Pre/Post Facility Addition Binary Flag

CDD_Post = Pre/Post Facility Addition Binary Flag multiplied by CDD
HDD_Post = Pre/Post Facility Addition Binary Flag multiplied by HDD

The following table presents the T Statistics for the regression variables:
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Significance of kWh Regression Variables

Variable T Stat
Intercept 10.5
Pre_Post 5.86
CDD 14.8
HDD 14.4
CDD_Post 9.69
HDD_Post 8.88

Electric energy usage values were calculated on a monthly basis using the derived regression equation.
The following plots compares the monthly billed kWh to the regressed kWh before and after the new
facility addition:

Billed vs. Regressed Monthly kWh
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Billed vs. Regressed Monthly kWh

For the calibration, the new facility energy usage was determined using only the pre/post variables
because they represent the added load from the facility addition. Thus, the new facility’s month energy
usage was calculated using the following equation:

Facility Addition kWhmonthly =309 X CDD _Post + 201 Xx HDD_Post + 37,606 X Pre_Post

Where:
Facility Addition kWhmonty = Monthly kWh Consumption of the facility addition
Pre_Post = Pre/Post Facility Addition Binary Flag
CDD_Post = Pre/Post Facility Addition Binary Flag multiplied by CDD
HDD_Post = Pre/Post Facility Addition Binary Flag multiplied by HDD

Upon the calibration of the as-built model using the facility addition regressed billing data, an alternative
model run was utilized in Trane Trace to determine the impacts of the above code measures on energy
consumption. The two models were run using typical weather for the region to determine the typical
annual savings for the project. The annual savings are the difference between the annual consumption
of the baseline and as-built models. The energy savings results from the model are presented in the
following table:

New Construction Energy Savings

TMY3 Savings
Month
Baseline As-Built Savings

January 99,523 111,646 -12,123
February 90,736 94,103 -3,367
March 105,940 95,430 10,510
April 117,578 94,862 22,716
May 135,416 101,241 34,175
June 153,744 106,339 47,405
July 161,048 110,049 50,999
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TMY3 Savings
Month
Baseline As-Built Savings
August 160,073 111,707 48,366
September 139,369 98,746 40,623
October 118,783 98,779 20,004
November 98,947 93,818 5,129
December 98,424 105,471 -7,047
Total 1,479,581 1,222,191 257,390
Measure level savings are shown in the following table:
New Construction Savings
TRM Gross Ex
Gross Ex | Gross kWh
Measure End Use Ante o
Measure Name/ID Program Post kWh | Realization
Reference | Category kWh .
. Savings Rate
Number Savings
. New
115921 - VRF 1169 Cooling . 128,107 124,881 97%
Construction
New
113321 - VFDs 1169 HVAC . 62,818 80,601 128%
Construction
_— New
426325 — Whole Building 3000 Bld. Shell . 40,455 51,908 128%
Construction
Total 231,380 257,390 111%

Verified annual savings for implementation of the New Construction measures are 257,390 kWh,
resulting in a site-level realization rate of 111%. The differences in realized savings can be attributed
to the calibration of the provided Trane Trace model. The calibration adjustments to the model included:
adjusting lighting and occupancy schedules, internal loads, and modifying heating and cooling
equipment, schedules, and set-points.

ADM adjusted the as-built heating and cooling schedules for model calibration based on information
collected on site. The ex post model calibration resulted in less savings for the one end use category
and more savings in two end use categories. The cooling savings decreased because schedules were
reduced during non-summer months. The fan and envelope savings increased because ADM increased
lighting and occupancy schedules, which increased the amount of heat in the spaces, which then
required less heating and fan energy usage.

The ex ante model used assumed thermostat set-points, equipment loads, and lighting and occupancy
schedules. As a result, the model’s calibration was significantly different than the billed energy usage
and can be seen in the following figure:
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Monthly Energy Usage of Ex Ante Model vs. Ultility Bills

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 108%. The ex ante energy savings estimate was premised on

overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Lighting 56,722 53,283 94% 10.12
Cooling 128,107 124,881 97% 113.73

New Construction
HVAC 62,818 80,601 128% 35.79
Building Shell 40,455 51,908 128% 23.05
Total 288,102 310,673 108% 182.69
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Site ID

Data Collection

6225

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 07/20/18 and

08/15/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Name/ID

TRM
Measure
Reference
Number

End Use
Category

Efficient
Quantity

Baseline

Program Quantity

Annual
Hours of
Operation

Efficient
Wattage

Baseline
Wattage

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross kWh
Realization
Rate

Gross Ex
Post kwh
Savings

306143-Lighting-
LED Lamp
Replacing T8 Lamp

3025

306142-Lighting-
LED Lamp
Replacing T12 Lamp

3026

Lighting

76 76

59 22 2,490

1.00 | 7,042

7,002 99%

SBDI

82 24 1,752

1.00 291

203 70%

Total

7,333

7,205 98%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (2,490) are greater than the annual hours of operation used to calculate ex ante savings (2,340),
while the second line item has fewer hours of operation (1,752).

A heating and cooling interactive factor of 1.00, applicable to a gas heated, unconditioned storage
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?3°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%.

Site-Level Energy Savings

End Use kWh SaVingS Gross Ex
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 7,333 7,205 98% 1.37
Total 7,333 7,205 98% 1.37
239 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6228

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/19/2018 and
8/15/2018.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MeTjs,\L/Jlre End Use Baseline Efficient Baseline Efficient Annual gﬁi}:gg Ex Ante Ex Post Gros_s k\.Nh
Name/ID R’\?Lenr]%r;cre Category Program Quantity Quantity Wattage Wattage (;-';:rg\stig; Inf;itc(tliron S[a(\\/livnhgs Gg;svsinlglglh Re?l';;: on
306143- 2 2 59 22 | 2,797 1.00 185 207 | 112%
Lighting-LED
Lamp or Fixt 3025 | Lighting | SBDI 51 51 114 44 2,543 1.08 8,939 9,778 109%
Replacing T8
Lamp or 18 18| 175 66 | 1,930 1.00 | 4,912 | 3,786 77%
Fixture
Total 14,036 | 13,771 98%

The annual lighting hours of operation verified during the M&V site visit for the first two line items in the
above table (2,797 and 2,543, respectively) are greater than the annual hours of operation used to
calculate ex ante savings (2,340), while the hours for the third line item (1,930) are fewer.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small office
in St. Louis, was applied to the ex post lighting energy savings of the office portion of the second line
item in the above table. A factor of 1.00 was applied to the ex post savings for the remaining
unconditioned measures. The ex ante savings estimate accounted for a heating and cooling factor of
1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?4°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
SBDI Lighting 14,036 13,771 98% 2.62
Total 14,036 13,771 98% 2.62

240 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6233

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eleven photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/31/18

and 8/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh
Savings

Ex Post
Gross kWh
Savings

Gross
kWh
Realizati
on Rate

021808-
306142-
Lighting-LED
Lamp or Fixt
Replacing T12
Lamp or
Fixture

3026

021808-
201316-
Lighting-LED
Electrolumines
cent Replacing
Incandescent
Exit Sign

793

021808-
301037-
Lighting-LED
<=20 Watt
Lamp or Fixt
Replacing
Halogen A
>=40 Watt
Lamp or Fixt

3011

021808-
300938-
Lighting-LED
<=14 Watt
Lamp or Fixt
Replacing
Halogen BR/R
Lamp or
Fixture

3007

Lighting

SBDI

97

97

164

51

2,523

0.98

43,104

27,169

63%

28

28

122

51

2,551

0.98

7,430

4,981

67%

40

8,760

0.98

2,700

1,549

57%

26

26

53

2,643

0.98

3,752

2,970

79%

75

4,013

0.98

2,666

1,585

59%

Total

59,652

38,253

64%

The annual lighting hours of operation for the fifth line item in the table above was verified during the
M&YV site visit to operate 24/7, which is consistent with the ex ante savings estimate hours (8,760). The
lighting hours of for the fifth line item in the table above (4,013) are greater than the annual hours of
operation used to calculate ex ante savings (3,100), while the remaining lighting hours (ranging from
2,523 — 2,643) were fewer than the ex ante.
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An adjusted base wattage of 53W was used in the ex post savings analysis regarding the sixth line item
in the table above to meet the EISA 2007 standard lumen equivalent for a 75W incandescent lamp.
The ex ante base wattage of 52.5W was computed within the application by factoring 70% of a 60W
incandescent lamp.

The efficient wattages for the fixtures referenced in the second line item in the table above verified
during the M&V site visit (51W) is greater than the efficient wattage referenced for the ex ante savings
estimate (42W). The 17W LEDs referenced in the first line item was used instead of 14W LED lamps.

The quantities of the first, third, and fifth line items in the table above (97, 5 and 6, respectively) verified
during the M&YV site visit is less than the ex ante savings quantity (115, 8 and 12, respectively).

A heating and cooling interactive factor of 0.98, applicable to an electrically heated, air-conditioned
education facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?*

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 64%. The ex ante savings estimate was premised on overestimated
annual operating hours for 93% of the project, overestimated installed quantities, and overestimated
heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 59,652 38,253 64% 7.27
Total 59,652 38,253 64% 7.27

241 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6234

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/21/2018 and
1/23/2019.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
301037-
Lighting-LED
<=20 Watt
Lamp or Fixt
Replacing
Halogen A
>=40 Watt
Lamp or Fixt

3011 | Lighting | SBDI 125 125 43 13 1,155 1.09 | 10,015 4,724 47%

Total 10,015 4,724 47%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (1,155) were fewer than those used to develop the ex
ante energy savings estimates (2,340).

The ex ante savings estimate used an adjusted base wattage of 42W by multiplying the provided
wattage by 70%. An adjusted base wattage of 43W was used in the ex post savings analysis to meet
the EISA 2007 standard lumen equivalent for a 60W incandescent lamp.

The efficient wattage verified during the M&V site visit (13) is greater than the efficient wattage used to
calculate ex ante savings (10).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned education-
based facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?4?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 47%. The ex ante energy savings estimate was premised upon
overestimated annual lighting operating hours.

242 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 10,015 4,724 47% 0.90
Total 10,015 4,724 47% 0.90
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Site ID 6235

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/24/18 and
8/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
306142-
Lighting-LED
Lamp or Fixt 3026 12 12 122 30 2,773 1.1 3,317 3,391 | 102%
Replacing T12
Lamp Fixture

301037-
Lighting-LED
<=20W Lamp
or Fixt Replac
HalogenA 40W
Lamp or Fixt

3011 12 12 43 9 2,773 1.1 1,190 1,253 | 105%

306142-

Lighting-LED
Lamp or Fixt 3026 N 1 1 164 30 2,773 1.11 403 412 | 102%
Replacing T12 Lighting | SBDI
Lamp Fixture

300938-
Lighting-LED
<=14 Watt
Lamp or Fixt 3007

2 2 65 11 2,731 1.11 324 327 | 101%

Replacing
Halogen BR/R 5 5 65 8 2,773 1.1 857 875 | 102%
Lamp Fixture

306142-

Lighting-LED
Lamp or Fixt 3026 1 1 164 60 2,731 1.1 314 315 | 100%
Replacing T12
Lamp Fixture

Total 6,405 6,572 | 103%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (2,808).

An adjusted base wattage of 43W was used in the ex post savings analysis regarding the second line
item in the table above to meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp.
The ex ante base wattage of 42W was computed within the application by factoring 70% of a 60W
incandescent lamp.
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A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small retail
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?43

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 103%. The ex ante energy savings estimate was premised on
underestimated heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 6,405 6,572 103% 1.25
Total 6,405 6,572 103% 1.25

243 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6236

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 08/01/18 and
08/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross kWh

Ex Post A

Reference Category Program Quantity Quantity Wattage Wattage Hourslof Interaction Ante‘kWh kWh Realization
Operation Savings ) Rate

Number Factor Savings

Measure Name/ID

305401-Lighting-Linear

0,
ft LED (<=5.5 Watts/ft) 72 72 84 43| 2,615 091 | 7,555 | 7,011 93%

Replacing T12 <=40 3026 | Lighting | SBDI

0,
Watt Linear ft 21 21 41 14 | 3,422 0.91 | 1,452 | 1,762 121%

Total 9,007 | 8,773 97%

Lighting Controls Savings Calculations

TRM Heating
Ex Ante Ex Post Gross kWh
Measure End Use . Controlled Baseline Efficient Cooling o
Measure Name/ ID Reference Category Program Quanity Wattage Hours Hours Interaction k‘“.’h Gros§ KWh Realization
Savings Savings Rate
Number Factor
Controls 3080 Lighting | SBDI 1 75 348 224 1.01 125 9 7%
Total 125 9 7%

The annual lighting hours of operation verified during the M&V site visit shown in the first table above
(2,615 and 3,422, respectively) are greater than the annual hours of operation used to calculate ex ante
savings (2,392).

A heating and cooling interactive factor of 0.91, applicable to an electric heated, unconditioned storage
facility in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.01 was used for
conditioned spaces. The ex ante savings estimate accounted for a heating and cooling interactive factor
of 1.07.

During the M&V site visit, the baseline behavior for controlling lighting was determined by survey
questions per usage area. The survey indicated highly efficient behavior with turning off lighting during
the workday and at the end of the workday.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.?4

244 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 96%. The ex ante savings estimate was premised upon overestimated
heating and cooling interactive effects and greater impact with the occupancy sensor.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 9,132 8,783 96% 1.67
Total 9,132 8,783 96% 1.67
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Site ID 6237

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/01/18 and
8/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating Gross
Cooling Ex Ante Ex Post KWh

A kWh Gross kWh -
Interaction Savinas Savinas Realizati
Factor 9 9 on Rate

Annual
Hours of
Operation

Number
301132-
Lighting-LED
7-20 W Lamp 3009 7 7 53 9 1,384 1.01 779 429 55%
Replac Halog
A53-70WLamp

200909-
Lighting-LED
<=14 W Lamp
Replac Halog
BR/R 45-66 W
Lamp or Fixt

3007 Lighting | SBDI 5 5 75 8 2,279 1.01 857 768 90%

305401-

LightiLinearlED
<=5.5 Walft 3026 81 81 41 14 2,057 1.01 5,597 4,527 81%
Replacing T12
<=40W Linear

Total 7,233 5,723 79%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer those used to develop the ex ante energy
savings estimates (2,392).

An adjusted base wattage of 53W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 75W incandescent lamp for the first line item in the table above. The
ex ante base wattage of 52.5W was computed within the application by factoring 70% of a 75W
incandescent lamp.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air-conditioned
small retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?4®
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A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 79%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 7,233 5,723 79% 1.09
Total 7,233 5,723 79% 1.09
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Site ID 6238

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor

loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/01/18 and
8/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

MeTjs,\L/Jlre End Use Baseline | Efficient Baseline | Efficient Annual ggca)}iigg Gross Ex ES:JS; Gross kWh

Measure Name/ID R’\?Lenr]%r;cre Category Program Quantity | Quantity Wattage | Wattage gﬁ;;iga Int'f:e;?:tc;iron Ag;?/iﬁ\g/ih Sla(\\/,ivnhgs Rezggta; fon

306142-Lighting-LED 26 26 84 34| 1598 | 1.06| 2,852 | 2,196 77%
Fixture Replacing T12 3026 Lighting | SBDI

Fixture 7 7 82 17 674 | 1.11 998 | 339 34%

Total 3,850 | 2,535 66%

The annual lighting hours of operation verified during the M&V site visit for the items in the table above
(1,598 and 674) are less than the annual hours of operation used to calculate ex ante savings (2,050).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small office
in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.00 was applied to
unconditioned spaces. The ex ante savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?46

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 66%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 3,850 2,535 66% 0.48
Total 3,850 2,535 66% 0.48

246 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6242

Data Collection

The participant received Standard and SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/24/18 and
8/20/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

Measure Measure End Use Baseline Efficient Baseline Efficient Annual Hours Cooling Gross Ex ExPost | 0SS wh
Name/ID Reference Category Program Quantity Quantity Wattage Wattage of Operation Interaction ASn te.kWh kWh Rez;;hzta tion
Number Factor avings Savings ate
306142- 3 3 164 60 2,868 1.11 566 | 990 | 175%
Lighting-LED
LampFixture | 3026 SBDI 4 4 164 72 1,816 111 | 1,858 739 40%
Replac T12
L:ﬁqs,fixture 2 2 82 30 2,334 111 | 378 | 268 | 71%
301037Lighti
LED <=20 W
LampFixture | 5414 | | i5hting 1 1 43 10 2868 111 16| 105| 90%
ReplacHalog
A >=40 Watt
LampFixture Standard
306142- 5 5| 164 60 2,868 111 | 1,886 | 1,649 | 87%
Lighting-LED
LampFixture | 3026 1 1 82 30 2,868 1.11 188 165 88%
Replac T12
LampFixture 1 1 82 30 2,868 1.1 188 165 88%
Total 5,180 | 4,081 79%

The annual lighting hours of operation verified during the M&V site visit (ranging from 1,816 and 2,868)
are fewer than the annual hours of operation used to calculate ex ante savings (3,390).

The baseline wattage of the first line item in the table above (164W) verified during the M&V site visit
is greater than the ex ante baseline wattage (82W). The efficient wattage of the first and second line
items in the above table (60W and 72W, respectively) verified during the M&V site visit are greater than
the ex ante efficient wattage (30W and 36W, respectively). Both the baseline and efficient measures
were 4 lamp fixtures.

An adjusted base wattage of 43W was used in the ex post savings analysis for the fourth line item in
the above table to meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp. The
ex ante base wattage of 42W was computed within the application by factoring 70% of a 60W
incandescent lamp.

A heating and cooling interactive factor of 1.11, applicable to an electric heated, air conditioned small
office in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?*’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 79%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard 2,378 2,084 88% 0.40
Lighting
SBDI 2,802 1,997 71% 0.38
Total 5,180 4,081 79% 0.78
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Site ID 6243

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/31/18 and
8/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MlssMure End Use Baseline Efficient Baseline Efficient Annual gﬁi}:gg Gross Ex Gross Ex Gros_s kWh
Name/ID RﬁLenr]%r;cre Category Program Quantity Quantity Wattage Wattage (;-';:rg\stig; Inf;itc(tliron Asrf/iﬁ\é\éh Pg:&il:]\é\lsh Rezggta; fon
306135-Lighting-
LED Lamp 3088 98 | 98| 17| 50| 2375| 1.00| 19706 | 17,073 | 87%
Replacing T5
Lamp
201316-Lighting-
LED Replacing 793 | Lighting | SBDI 9 9| 30 3| 8760 | 109| 2271 | 2331| 103%
Incandescent
Exit Sign
306142-Lighting-
LED Lamp o
Replacing T12 3026 4 4 82 23 20 1.09 708 5 1%
Lamp
Total 22,685 19,408 86%

The annual lighting hours of operation verified during the M&V site visit for the second line item in the
table above (8,760) are greater than the annual hours of operation used to calculate ex ante savings
(8,736). The remaining measures had hours of operation (2,375 and 20) which were fewer than the
annual hours of operation used to calculate ex ante savings (2,805).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?4®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 86%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 92% of the installed measures.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Category / . .
Savings Savings Rate Reduction
SBDI Lighting 22,685 19,408 86% 3.69
Total 22,685 19,408 86% 3.69
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Site ID 6244

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
logger to monitor lighting operation. The photo-sensor logger collected data between 7/31/18 and
8/29/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross Ex Gross kWh

Name/ID RﬁLer:]ir;cre Category Program Quantity Quantity Wattage Wattage (l)-iy?eur;igfn Intg;itc;iron Asn;eliﬁ\g/\gh Psoas\iiir(\\évsh Re?l';;: on
306142-Lighting-
LED Lamp 3026 25| 25| 156| 8| 701 | 1.00| 5253 | 1,344 26%
Replacing T12
Lamp —_
201316-Lighting- Lighting | SBDI
LED Replacing 793 2 2| 30 4| 8760 | 1.00| 486 | 499 103%
Incandescent
Exit Sign
Total 5,739 1,843 32%

The annual lighting hours of operation verified during the M&V site visit for the first line item (701) are
fewer than the annual hours of operation used to calculate ex ante savings (2,805). The area is
infrequently used. The remaining measure, exit signage, has annual hours of operation (8,760) that are
greater than ex ante hours (8,736).

A heating and cooling interactive factor of 1.09, applicable to a heated, air-conditioned large office in
St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?49

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 32%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.
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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Category . . .
Savings Savings Rate Reduction
SBDI Lighting 5,739 1,843 32% 0.35
Total 5,739 1,843 32% 0.35
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Site ID 6250

Data Collection

The participant received Retro-Commissioning (RCx) incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and post-implementation connected
loads, interviewed facility personnel regarding equipment operation. ADM also reviewed of the provided
documentation and data.

The customer repaired 108 leaks in the compressed air system, totaling 114.32 cfm, as follows:

Leak Repair Log
TAG | LOCATION SIZE
620 Sulf-DRS LUL 3 S
621 Sulf-DRS LUL 3
622 Sulf-DRS LUL 3

623 Caustic Head Tank

624 "A" Degasser
625 Sulf- Sulfer Burner Valve

626 South Primary Pit

627 Salt Receiver
628 Dike#4 between(421/424)

629 Dike#5 520-2 skid

630 Dike#4 between(413/412)

631 Lig Tank Farm -Tank #6

632 Lig Tank Farm- Fatty Acid Tank
633 Ethonol Outloading

634 Bld 2 behind tank L5A

635 Bld 2 Soda Ash Tank

636 Bld 2 Mezzanine gate
637 Bld 2 Manifold #2
638 Bld 2 Manifold #2
639 Bld 2 Manifold #3

640 Bld 2 Manifold #3

641 Bld 2 Manifold #4

642 Bld 3 Tank Farm

643 | BId 3 Salt Silo (gvd flour)
644 | BId 3 LvL 131

r Z | Z | Z ] o 0 o 0L
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TAG LOCATION SIZE
645 Bld 3 LvL 134 S
650 R6TTCO02 Valve S
651 R6 Labels L
652 R5 plugger west L
653 R5 plugger east L
654 L1A Rejector M
655 L1A Drop Packer M
656 L1B Accum #1 L
657 L1A Bottle Combiner S
658 VRC - North "T" S
659 L5A Air Line Under Rejector S
660 South Case Erector Under South End S
661 North Case Erector S
662 Van Pak air line 3/8 going to dispenser S
663 Post 7D8 air line S
664 Post 7F10 M
665 Gardner Denver #4 S
666 Bld 6 near 6F1 S
667 L5B FC S
668 L5B FC S
669 L5B FC S
670 L5B FC S
671 L5B FC S
672 L5B FC S
673 L5B FC S
674 L5B FC S
679 L5B FC S
675 L5B FC S
676 L5B FC S
678 L5B FC S
680 5BC VRC Area S
681 5BC VRC Area S
682 5BC OHC - FC VRC AREA S
683 5BC OHC - FC VRC AREA S
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TAG LOCATION SIZE
684 5BC OHC - FC VRC AREA S
685 5BC OHC - FC VRC AREA S
686 5BC OHC - FC VRC AREA S
687 5BC OHC - FC VRC AREA S
688 5BC OHC - FC VRC AREA S
689 5BC OHC - FC VRC AREA S
690 5BC OHC - FC VRC AREA S
691 5BC OHC - FC VRC AREA S
692 5BC OHC - FC VRC AREA S
693 5BC OHC - FC VRC AREA S
694 5BC OHC - FC VRC AREA S
695 R5 OHC FC Bldg 7 S
696 R5 OHC FC Bldg 7 S
697 L1B FCC S
698 Renuzit Inside Horseshoe R6 S
699 Renuzit Inside Horseshoe R6 S
700 In Horseshoe by Yellow Post Has to be Down S
701 R6 Main S
702 R6 Main S
703 R6 Main S
704 R6 Multipack S
705 R6 Main S
706 R6 Main S
708 OSBB L1A East at Break Beam S
709 Bldg 8 Silver Air Supply to Graham S
710 Overhead Conveyor S
711 Overhead Conveyor S
712 Overhead Conveyor S
713 Overhead Conveyor S
714 Overhead Conveyor S
715 Overhead Conveyor S
716 Overhead Conveyor S
717 Overhead Conveyor S
718 Overhead Conveyor S
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TAG LOCATION SIZE
719 Overhead Conveyor S
720 Overhead Conveyor S
721 Overhead Conveyor S
722 Overhead Conveyor S
723 Overhead Conveyor S
724 Overhead Conveyor S
725 Overhead Conveyor S
726 Overhead Conveyor S
727 Overhead Conveyor S
728 Overhead Conveyor S
729 Overhead Conveyor S
730 Overhead Conveyor S
731 Overhead Conveyor S
732 Overhead Conveyor S
733 Overhead Conveyor S

Correcting these leaks reduced the load on the compressors, resulting in less energy consumption.
ADM reviewed all project documentation, including the “Compressed Air Study” provided by the
contractor, and obtained the baseline monitoring data referenced in the study. The monitoring data
totaled seven days in 12 second intervals. Variables monitored that were used for the analysis included
current (amperage) for each of the two compressors. One 250 horsepower Gardner Denver fixed speed
compressor and one 150 horsepower Gardner Denver VSD compressor operated during the monitoring
period.

Analysis Results

Compressed Air Leak Repair Savings Calculations

ADM estimated energy savings using the facility’s compressed air load profile derived from baseline
monitoring data. The 250 horsepower fixed speed air compressor runs full load while the 150
horsepower VSD runs trim. Thus, the savings result from reduced load on only the 150 horsepower
VSD compressor. The kW at each monitoring point was determined using the load (CFM) values and
a CAGiI air compressor curve. Using the full load compressor power and flow, the following compressor
efficiency curve of kW vs cfm was used to calculate the baseline compressor power:
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The compressor efficiency curve was used to calculate the new load (kW) values for decreasing the
post implementation load by the 114.32 cfm in leaks repaired. This “new” load profile represented the
decreased demand as a result of repaired leaks.

Energy savings were calculated by taking the difference in energy requirements of baseline and post-
RCx compressed air systems, at each monitoring point, summing over the monitoring period, and
scaling to an annual basis. This method assumes the monitoring period represented a typical demand
profile at the facility.

The site-level realization rate is 59%. The CFM reduction is relatively small, so the savings are fairly
consistent regardless of operating CFM. The savings are relatively independent of operating CFM (or
CFM frequency profile) because the VSD compressor curve is nearly linear. The relative kW change
between any two CFM values is nearly equivalent as seen below:

The 59% realization rate is due to the ex ante analysis applying the full CFM reduction to both air
compressors, when the CFM reduction should only affect the trim compressor. If the ex ante analysis
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had calculated energy savings for only the VSD compressor’'s CFM reduction, the realization rate would

be 101%
Site-Level Energy Savings
kWh Savings Gross Ex
. End Use Sy

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
RCx Compressed Air 257,449 152,184 59% 20.99
Total 257,449 152,184 59% 20.99
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Site ID 6252

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eight photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/2/2018 and
9/12/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM A | Heating Ex Ant Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Honunrlsji)f Cooling :((WR € Gro)és I?\jvh kwh
Name/ID R’\?Lenr]%r;cre Category Quantity Quantity Wattage Wattage Operation Int'f:e;?:tcélron Savings Savings Eﬁalg;?él
306142- 58 58 | 164 44 452 1.14 | 15490 | 3,580 | 23%
Lighting-LED
Lamp or Fixture | 3026 11 11 82 24 19 1.14 1,420 14 1%
Replacing T12
Lamp or Fixture 4 4 138 44 438 1.14 837 187 22%
301037-Lighting-
LED =20W Fixt 3011 Lighting | SBDI ) ) ) ) ) ) 6.766 ) 0%
ReplacHalog A
>40W Lamp Fixt
306142-Lighting-
LED Lamp Fixt | 5554 1 1 48 12| 435| 114 80 18| 22%
Replacing T12
Lamp or Fixture
Total 24,593 3,799 15%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (ranging from 19 — 452) were fewer than those used
to develop the ex ante energy savings estimates (2,080). The facility’s usage was not considered when
determining the ex ante hours.

The quantity of the fourth line item in the table above (0) verified during the M&V site visit is less than
the ex ante savings quantity (95). Two sealed fifty-count cases of 9W LED dimmable A-Line lamps
were found in a storage room during the site level inspection.

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%°
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A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 15%. The ex ante savings estimate was premised upon a completed
installation and overestimated annual hours of operation.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 24,593 3,799 15% 0.72
Total 24,593 3,799 15% 0.72
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Site ID 6255

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed seven photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/7/2018 and
9/12/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross Ex Gross kWh

Name/ID RSL?Tr]%r;cre Category Program Quantity Quantity Wattage Wattage gﬁ;;iga Int'f:e;?:tc;iron Ag;&\eliﬁ\é\;h Psos\sih\glsh Rezggta; fon
306142-Lighting- 4 4| 164 40 | 3582 | 114 | 1,762 | 2,021 | 115%
LED Lamp or
Fixture Replacing | 3026 7 7 138 86 1,181 1.14 1,293 489 38%
T12 Lamp or
Fixture 2 2 164 40 2,821 1.14 881 796 90%
306143-Lighting-
LED Lamp or 2 2 59 40 2,927 1.14 135 127 94%
Fixture Replacing | 3025
T8 Lamp or 2 2 59 40 | 2,927 1.14 135 127 94%
Fixture
306142-Lighting-
LED Lamp or
Fixture Replacing | 3026 Lighting | SBDI 4 4 138 86 4,021 1.14 739 951 129%
T12 Lamp or
Fixture
306143-Lighting-
LED Lamp or 2 2 59 40 3,682 1.14 135 155 115%
Fixture Replacing | 3025
T8 Lamp or 7 7| 124 70| 3538 | 1.14| 5059 | 1521 | 30%
Fixture
306142-Lighting-
LED Lamp or 3 3 46 11 5,708 1.14 372 682 183%
Fixture Replacing | 3026
T12Lamp or 1 1 48 15 | 5,708 1.14 117 214 | 183%
Fixture
Total 10,628 7,083 67%

The annual lighting hours of operation verified during the M&YV site visit for the second through fifth line
items in the above table (1,181, 2,821, 2,927, and 2,927, respectively) are fewer than the annual hours
of operation used to calculate ex ante savings (3,320). While the verified hours for the remaining line
items (ranging from 3,582 — 5,708) are greater than those used to calculate ex ante savings (3,320).

The quantity of the eighth line item in the table above (7) verified during the M&V site visit is less than
the ex ante savings quantity (8). The remaining fixture was not retrofitted to LED.

The baseline wattage of the eighth line item in the table above (124) verified during the M&V site visit
is less the wattage used to calculate the ex ante savings (248). The application describes the baseline
fixtures as four-lamp, however the baseline fixtures were confirmed as two-lamp during the site visit.
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A heating and cooling interactive factor of 1.14, applicable to an electrically heated, air-conditioned
assembly in St. Louis, was applied to the ex post lighting energy savings of the third line item in the
above table. The ex ante savings estimate accounted for a heating and cooling interactive factor of
1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?'

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 67%. The ex ante energy savings estimate was premised upon
overestimated annual lighting operating hours for 44% of the measures.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 10,629 7,083 67% 1.35
Total 10,629 7,083 67% 1.35
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Site ID
Data Collection

6256

The participant received SBDI lighting incentives.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, interviewing facility personnel regarding lighting operating schedules, and installed twelve photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
8/10/2018 and 9/12/2018.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MTRM EndU Baseli Efficient Baseli Efficient Annual gea}ﬁng Gross Ex Gross Ex Gross kWh
R ?asure Cnt se Program ase ;_r;e 'C'?.T V\?stf ne W |;|en Hours of | t00|rt1_g Ante kWh Post kWh Realization
Name/ID ﬁj;%gcre ategory Quantity | Quantity atiage atiage Operation n[s;i;)ollf)n Savings Savings Rate
306143-Lighting-
LED Lamp or 3025 106 | 106 | 114 | 48| 2067 | 1.09| 16468 | 15779 |  96%
Fixture Replac T8
Lamp or Fixture
301037-Lighting-
LED <=20 Watt
Lamp or Fixture 3011 - - - - - - 12 - 0%
Replac Halogen A Lighting | SBDI
>=40 W Lamp Fixt
o 2 2 56 30 3,091 1.09 122 175 144%
306143-Lighting-
LED Lamp Fixture 3025 4 4 88 40 2,950 1.09 452 618 137%
Replacing T8 7 7 59 24 | 1,953 1.09 577 522 90%
Lamp or Fixture
1 1 46 24 85 1.09 1 2 205%
Total 17,632 | 17,096 97%
Lighting Controls Savings Calculations
TRM A - Heat_ing Gross Ex Gross Ex Gross kWh
Measure Name/ID | e, | S50 | pugan | cuny | Scd | Bne | Enoen | Coong | i | posin | fession
Number Factor avings avings ae
201618-Lighting-
Single Technology
Occupancy Sensor | 3079 Lighting | SBDI 16 | 44.75 2,290 1,337 1.09 7,360 745 10%
Controlling Lighting
Circuit >120 Watts
Total 7,360 745 10%

The annual lighting hours of operation verified during the M&V site visit for the first and fifth line items
in the first table above (2,067 and 1,953, respectively) are fewer than the annual hours of operation
used to calculate ex ante savings (2,200). The verified hours for the remaining line items (ranging from
85 to 1,953) are exceeded those used to calculate ex ante savings (ranging from 50 to 2,200).

During the M&V site visit, the baseline behavior for controlling lighting was determined by survey
questions per usage area. The survey indicated some efficient behavior with turning off lighting during
the workday, and highly efficient behavior at the end of the workday.

The controlled wattage of the occupancy sensors verified during the M&V site visit shown in the second
table above (45) is less than the controlled wattage used for ex ante savings (144). There were no
fixtures within the facility that matched this controlled wattage of 144W.
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The quantity of the second line item in the first table above verified during the M&V site visit (0) is less
than the quantity used to calculate ex ante savings (4). The client was aware of the uninstalled
measures.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned education
based facility in St. Louis applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling interactive factor of 1.07.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.?%?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 71%. The ex ante energy savings estimate was premised upon the newly
installed occupancy sensors controlling wattages 322% higher than what was verified during the M&V
site visit.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 24,992 17,841 71% 3.39
Total 24,992 17,841 71% 3.39
252 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6257

Data Collection

The participant received New Construction lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/12/18 and
8/15/18.

Analysis Results

Lighting Retrofit Savings Calculations

Heating
Cooling
Interaction
Factor

TRM
Measure Name/ Measure End Use Program Baseline Efficient Baseline Efficient

ID Reference Category 9 Quantity Quantity Wattage Wattage
Number

Annual
Hours of

Operation Savings Savings Rate

406123-
Lighting-
New Const. I New o
Lighting 3000 Lighting Construction 954 954 122 69 1,165 1.09 75,378 69,902 93%
Power

Density(LPD)

Total 75,378 69,902 93%

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2007) to determine
realized lighting energy savings. The manufacturing facility constructed in St. Louis County was subject
to the 2009 IECC code in effect during the building design, which allows for 1.2 lighting watts/SF. The
code compliant baseline lighting wattage for this project was 116,400 watts (1.2 watts/SF*97,000SF).

The annual lighting hours of operation verified during the M&V site visit (1,165) are fewer than the
annual hours of operation used to calculate ex ante savings (1,500).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned elementary
school in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
did not account for heating and cooling interactive effects.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%3

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 93%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
New Construction Lighting 75,378 69,902 93% 13.28
Total 75,378 69,902 93% 13.28
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Site ID 6258

Data Collection

The participant received New Construction lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/14/18 and
8/17/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Name/ Measure End Use Baseline Efficient Baseline Efficient

TRM Heating
Cooling
Interaction

Factor

Annual
Hours of
Operation

Gross Ex Post

Ante kiWh kWh Savings

Savings

ID Reference Category Program

Number

Quantity Quantity Wattage Wattage Rate

406123-

Power

Lighting-
New

New Const. N o
Lighting 3000 Lighting Construction 367 367 136 61 154 1.00 4,700 4,854 103%

Density (LPD)

Gross Ex Gross kWh
Realization

Total 4,700 4,854 103%

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2007) to determine
realized lighting energy savings. The warehouse facility constructed in St. Louis City allows for 0.80
lighting watts/SF. The ex ante code compliant baseline lighting wattage for this project was 74,656
watts (0.8 watts/SF*74,656SF). The ex post analysis used a space by space method since the storage
units only receive spillover lighting within them where the lumens per square foot does not meet the
standard. The ex post baseline wattage for this project was 49,766 watts (0.8 watts/SF*62,207SF).

The annual lighting hours of operation verified during the M&V site visit (154) are greater than the
annual hours of operation used to calculate ex ante savings (90).

A heating and cooling interactive factor of 1.00, applicable to an unconditioned space in St. Louis, was
applied to the ex post lighting energy savings. The ex ante savings estimate did not account for heating
and cooling interactive effects.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 103%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours.

254 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Category . . .
Savings Savings Rate Reduction
New Construction Lighting 4,700 4,854 103% 0.92
Total 4,700 4,854 103% 0.92
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Site ID

Data Collection

6259

The participant received Standard and Custom lighting incentives.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, interviewing facility personnel regarding lighting operating schedules, and installed thirteen
photo-sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
7/18/18 and 10/23/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross Ex Gross kWn
Name/ID R’\?Lenr]%r;cre Category Program Quantity Quantity Wattage Wattage (')-‘;;)eurrastigL Int's:é«t:ct)iron Ag;?/iﬁ\é\gh Pst):\t/ir]\évsh Rei;&: on
100212-Lighting-
Non Linear LED
Fixture Replacing | 1169 Custom 5 5 90 13 1,264 1.09 860 530 62%
Incand/Halogen
Lamp Fixture
6 6 17 9 1,264 1.09 107 66 62%
305402-Lighting- o
Linear ft LED 1 1 32 9 1,264 1.09 47 32 67%
(<=5.5 Watts/ft) 3025 154 154 32 18 1,264 1.09 4,817 2,970 62%
Replacing T8 32 60 60 32 18| 1264| 109| 1876| 1157 62%
Watt Linear ft
Lighting 9 9 32 14 1,264 1.09 362 223 62%
305802-Liaht 1 1 32 - 1,264 1.09 36 22 61%
-Lighting-
De,amping 9 Standard 77 77 32 -| 1264 109| 5505 339 | 62%
- 3084
@eﬂacmg T8 32 30 30 32 -1 1,264 1.09 2,145 1,322 62%
a
3 3 32 - 1,264 1.09 214 132 62%
305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft) 3025 8 8 32 14 1,264 1.09 595 198 33%
Replacing T8 32
Watt Linear ft
100210-Lighting-
Non Linear LED 3 3| 205| 40| 2375| 1.00| 2168| 1.281| 59%
Fixture Replacing
MV Fixture
100208-Lighting-
Non Linear LED o
Fixture Replacing | 1169 Custom 8 8 455 124 4,308 1.00 11,598 11,407 98%
M Ha Fixture
100216-Lighting- Exterior
Non Linear LED Lighting
Fixture Replacing 2 2 185 23 4,308 1.00 1,419 1,396 98%
Exist Inefficient
Lighting Fixture
305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft) 3025 Standard 2 2 32 14 4,308 1.00 315 155 49%
Replacing T8 32
Watt Linear ft
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Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kWh
Savings

Gross kWh
Realization
Rate

100208-Lighting-
Non Linear LED
Fixture Replacing
Metal Halide
Fixture

100211-Lighting-
Non Linear LED
Fixture Replacing
H P S Fixture

1169

Custom

11

11

295

62

4,308

1.00

11,226

11,041

98%

1

1

295

62

4,308

1.00

1,021

1,004

98%

38

38

455

124

4,308

1.00

55,092

54,182

98%

14

14

455

124

4,308

1.00

20,297

19,962

98%

295

62

4,308

1.00

2,041

2,007

98%

128

36

4,308

1.00

3,627

3,567

98%

138

27

4,308

1.00

3,403

3,347

98%

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8 32
Watt Linear ft

3025

305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T12
<=40 WattLinear ft

3026

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8 32
Watt Linear ft

3025

305802-Lighting-
Delamping
Replac T8 32W

3084

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8 32
Watt Linear ft

3025

305802-Lighting-
Delamping
Replac T8 32 W

3084

100208-Lighting-
Non Linear LED
Fixture Replacing
M H Fixture

100216-Lighting-
Non Linear LED
Fixture Replacing
Existing Ineffic
Lighting Fixture

100104-Lighting-
Linear Tube LED
Fixture Replacing
T8 Fixture

100102-Lighting-
Linear Tube LED
Fixture Replacing
T12 HO Fixture

1169

305401-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T12
<=40 W Linear ft

3026

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)

3025

Lighting

Standard

16

16

32

14

7,578

1.09

1,190

2,378

200%

40

14

7,578

1.09

1,462

1,288

88%

20

20

32

18

3,215

1.09

1,157

981

85%

10

10

32

3,215

1.09

1,323

1,121

85%

32

18

8,760

1.09

525

534

102%

32

8,760

1.09

600

611

102%

Custom

455

150

1,625

1.00

3,407

2,478

73%

56

24

1,625

1.00

71

52

73%

124

85

1,625

1.00

261

190

73%

227

85

1,625

1.00

317

231

73%

Standard

40

14

1,625

1.00

87

42

49%

33

33

32

14

1,625

1.00

1,990

965

48%
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Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross kWh
Realization
Rate

Gross Ex
Post kWh
Savings

Replacing T8 32
Watt Linear ft

305802-Lighting-
Delamping
Replac T8 32 W

3084

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8 32
Watt Linear ft

3025

305802-Lighting-
Delamping
Replac T8 32 W

3084

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8 32
Watt Linear ft

3025

305802-Lighting-
Delamping
Replac T8 32 W

3084

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8 32
Watt Linear ft

3025

305802-Lighting-
Delamping
Replac T8 32 W

3084

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8 32
Watt Linear ft

3025

305802-Lighting-
Delamping
Replacing T8 32
Watt

3084

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8 32
Watt Linear ft

3025

305802-Lighting-
Delamping
Replac T8 32 W

3084

305402-Lighting-
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8 32
Watt Linear ft

3025

11

11

32

1,625 1.00

1,180

572 48%

32

14

1,625 1.00

161

117 73%

32

14

1,625 1.00

161

117 73%

32

14

1,625 1.00

604

439 73%

32

1,625 1.00

357

260 73%

32

18

1,753 1.09

120

214 178%

32

1,753 1.09

137

245 178%

22

22

32

18

1,753 1.09

1,032

588 57%

16

16

32

14

1,753 1.09

965

550 57%

11

11

32

1,753 1.09

1,180

672 57%

28

28

32

14

1,375 1.09

2,083

755 36%

32

14

1,375 1.09

78

108 138%

32

1,375 1.09

68

96 141%

32

14

1,375 1.09

81

108 133%

32

1,375 1.09

71

96 135%

32

14

1,375 1.09

92

108 117%

10

10

32

14

1,375 1.09

231

270 117%

Total

149,762

135,578 91%

Lighting Controls Savings Calculations

Measure Name/ID

TRM Measure
Reference
Number

End Use
Category

Program

Quantity

Heating Cooling
Interaction Factor

Gross Ex Ante
kWh Savings

Gross Ex Post
kWh Savings

Gross kWh
Realization Rate

Controls

1169

Lighting

Custom

1.09

473

473

1.00

Total

473

473

1.00
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The annual lighting hours of operation verified during the M&V site visit for the thirteenth through twenty-
second line items in the first table above using photo cells (4,3082%%) are less than the hours of operation
used to calculate ex ante savings (4,380). The lighting hours for the twenty-third, twenty-fourth, fortieth,
forty-first, and forty-sixth through fifty-first line items (ranging from 1,375 to 7,578) are greater than the
annual hours of operation used to calculate ex ante savings (ranging from 1,000 to 3,863). The ex post
and ex ante correspond for twenty-seventh- and twenty-eighth-line items (8,760). The remaining line
items have annual hours of operation (ranging from 1,264 to 3,215) which are fewer than the ex ante
savings estimate (ranging from 2,088 to 3,863).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned university
in St. Louis, was applied to the ex post lighting energy savings for all interior measures. The ex ante
savings estimate accounted for a heating and cooling factor of 1.07. A factor of 1.00 was applied to all
exterior and unconditioned locations which corresponds with the ex ante savings estimate.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.?%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 91%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 91% of the installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Lighting 32,639 22,751 70% 4.32
Standard
Exterior Lighting 315 155 49% 0.00
Lighting 5,389 3,954 73% 075
Custom
Exterior Lighting 111,892 109,192 98% 0.61
Total 150,235 136,051 91% 5.69

255 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
236 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6260

Data Collection

The participant received New Construction incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the new construction measures, equipment installation, post-
retrofit connected loads, and determined the lighting operating schedule. Annual lighting operating
hours were verified by interviewing facility personnel regarding lighting operating schedules. The new
construction project also included: whole building measures: above code HVAC equipment, wall and
roof insulation, and high efficiency windows and guestroom energy management (GREM) HVAC
controls.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Name/
ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex Post
kWh Savings

Gross kWh
Realization
Rate

406123-
Lighting-
New
Construction
Lighting
Power
Density(LPD)

3000

Lighting

New
Construction

1,173

1,173

46

25

3,954

1.09

93,974

91,012

97%

Total

93,974

91,012

97%

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2007) to determine
realized lighting energy savings. The manufacturing facility constructed in Adair County was subject to
the 2009 IBC code in effect during the building design, which allows for 1.0 lighting watts/SF. The code
compliant baseline lighting wattage for this project was 54,103 watts (1.0 watts/SF*54,103SF).

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas,
the estimated annual operating hours exceeded those used to develop the ex ante energy savings
estimates (3,754). Measures within guestrooms (1,145%%7) comprised 58%, measures with continuous
usage (8,760) represented 33%, and the remaining measures (4,380) were 8%.

A heating and cooling interactive factor of 1.09, applicable to a electric heated, air conditioned hotel in
Kirksville, was applied to the ex post lighting energy savings. The ex ante savings estimate did not
account for heating and cooling interactive effects. The ex ante energy savings estimate was also
premised on overestimated annual lighting operating hours within the guestrooms.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%8

258 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Whole Building and GREM Savings Calculations

Energy savings for the above code whole building and GREM measures were calculated using IPMVP
Option D: Calibrated Simulation. ADM compiled an eQuest model of the as-built facility using the details
and construction documents collected during the on-site M&V visit and from the project documentation.

Upon completion of the initial model, a custom weather file was created using NOAA weather data for
the region. Using this weather file and the utility provided billing data for the facility, ADM ensured that
the model's energy load shape matched that of the bills. The results of this calibration effort can be
seen below:

Monthly kWh Calibration

Upon completion of the calibration for the as-built eQuest model, the impacts of the installed measures
were removed using parametric runs. Once the parametric runs were defined, the as-built model and
parametric runs were simulated using TMY3 weather data. The total realized energy savings are the
differences between the baseline and as-built models’ energy usages, and the total site-level energy
savings and HVAC controls savings by end use can be seen in the following tables:
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Whole Building Energy Usage (kWh) by

HVAC Controls (GREM) Energy Usage

End Use (kWh) Usage by End Use

End-Use Baseline As-Built Sg\l//l':‘lf;s End-Use Baseline | As-Built Sg\l//ll'//;s
Lighting 118,601 118,601 0 Lighting 118,601 118,601 0
Misc. Equipment 71,431 71,431 0 Misc. Equipment 71,431 71,431 0
Heating 129,829 70,791 59,038 Heating 82,821 70,791 12,030
Cooling 143,230 66,802 76,428 Cooling 134,945 66,802 68,142
Heat Rejection 0 0 0 Heat Rejection 0 0 0
Pumps 0 0 0 Pumps 0 0 0
Fans 97,840 75,924 21,916 Fans 80,238 75,924 4,314
Domestic HW 0 0 0 Domestic HW 0 0 0
Suppl. Heat 15,518 0 15,518 Suppl. Heat 3,272 0 3,272
Total 576,450 403,549 172,901 Total 491,308 403,549 87,759
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Measure level savings are shown in the following table:

HVAC and Building Shell Measure Level Savings

TRM

Gross Ex | Gross Ex | Gross kWh

Measure End Use L
Measure Name/ID Program Ante kWh | Post kWh | Realization

Reference Category Savings Savings Rate
Number g g

191521 — Whole Building — Shell 1169 Building Shell | New Construction 12,283 16,097 131%
112721 - Above Code — HVAC 1169 HVAC New Construction 59,656 69,044 116%
113221 - HVAC Controls — HVAC 1169 HVAC New Construction 113,788 87,759 77%
191521- Whole Building — Shell 1169 Building Shell | New Construction 12,283 0 0%
Total 198,010 172,901 87%

There were significant differences in the ex ante and ex post analysis results for the whole building and
HVAC measures, with an 87% realization rate. The ex ante analysis utilizes an uncalibrated energy
model of the site for the whole building and above code HVAC measures. ADM was provided the model;
however, only the baseline model was provided, so ADM created new parametric runs for the as-built
model in the ex post analysis. The final as-built parametric run was calibrated to actual billing and
weather data. The ex ante model was created during the design phase, and it significantly
overestimated occupancy schedules and loads. The ex ante model also assumed more conservative
heating and cooling temperature setpoints than those found during the M&YV site visit. These differences
resulted in more realized savings for the building shell and above code HVAC measures. The building
shell measure was incentivized twice, but ADM feels that this was an oversight because the ex ante
model’s outputs only shows energy savings of 12,283 kWh; therefore, the second shell measures
realizes 0 kWh savings.

For the HVAC controls (GREM), ADM used the calibrated eQuest model to determine realized savings.
The ex ante analysis relies on assumed HVAC loads and energy savings results from another building.
The building referenced in the ex ante analysis used more than 10% more energy annually and claimed
a 44% runtime reduction for the guestroom HVAC. The calibrated simulation resulted in a 29%
reduction in HVAC usage. From the M&V visit, ADM found that the amount of time spent in the setback
mode was between 10% — 32%. This justifies the ex post calibrated model more than the ex ante
assumption.

The site-level verified energy savings are 263,913 kWh, resulting in a realization rate of 90%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Lighting 93,974 91,012 97% 17.29
Building Shell 12,283 16,097 131% 7.15
New Construction HVAC 59,656 69,044 116% 30.65
HVAC 113,788 87,759 7% 38.96
Building Shell 12,283 0 0% 0
Total 291,984 263,913 90% 94.05
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Site ID 6261

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 7/24/18 and
8/27/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Ml—:s’\l/ljre End Use Baseline Efficient Baseline Efficient Annual gﬁi}:gg Ex Ante Ex Post Gross kWh
Name/ID Reference Category Program Quantity Quantity Wattage Wattage (;-';:rg\stig; Interaction kWh Savings Gg;svsinzvg\)lh Re?!ztaet fon
Number Factor
200102- 220 | 220| 32 12| 2362| 1.09| 13728 | 11,367 | 83%
Lighting-
Linear LED 430 | 430 | 32| 12| 6239| 1.00| 75336 | 53,658 | 71%
Lamp <=22 W
Lamp Replac 220 220 32 12 2,311 1.00 38,544 10,167 26%
T8 32W Lamp | 3025 Lighting | Standard ’ ' ’ ’ °
306143-
Lighting-LED
Lamp/ Fixture 150 150 114 52 5,512 1.09 31,047 56,076 181%
Replacing T8
Lamp/ Fixture
Total 158,655 | 131,268 83%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (ranging from 2,311 to 6,239) were fewer than those
used to develop the ex ante energy savings estimates (ranging from 3,120 to 8,760). The measures
were installed in multiple usage locations within the facility.

A heating and cooling interactive factor of 1.09 (applicable to a gas heated, air-conditioned
manufacturing facility in St. Louis) and a factor of 1.00 (applicable to an unconditioned space) was
applied to the ex post lighting energy savings. The ex ante savings estimate did not account for heating
and cooling interactive factors for the first three-line items in the table above but used a factor of 1.07
for the fourth line item.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 83%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

2% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 158,655 131,268 83% 24.94
Total 158,655 131,268 83% 24.94
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Site ID 6262

Data Collection

The participant received New Construction Program incentives from Ameren Missouri for installing
above standard baseline HVAC systems and lighting measures.

During the M&YV visit, ADM staff verified the implemented above HVAC standard new construction
measures. Field staff also collected specifics about the construction of the facility, occupancy rates,
internal loads, HVAC equipment, and HVAC operation. ADM also acquired the ex ante Trane Trace
energy models used for energy savings estimates. There were two lighting photo-sensor loggers
installed to monitor lighting operation. The photo-sensor loggers collected data between 8/07/18 and
10/15/18.

Analysis Results

New Construction Savings Calculations

Energy savings for the implemented above code new construction measures were calculated using
IPMVP Option D, Calibrated Simulation. This was completed using Trane Trace 700 energy simulation.
ADM was provided the Trane Trace archived model used to estimate ex ante energy savings. ADM
reviewed the as-built model’s inputs and adjusted the model based on information collected during the
on-site visit. The model was then run using weather data for the St. Louis region to ensure that the
model was properly calibrated to the billed energy consumption of the facility. The results of the
calibration effort can be seen in the following plot:

Trane Trace Model Calibration

Upon the calibration of the as-built model using billing data, an alternative model run was utilized in
Trane Trace to determine the energy impacts of the HVAC measures above ASHRAE 90.1-2007
Appendix G. The two models were run using typical weather (TMY3) for the region to determine the
typical annual savings for the project. The annual savings are the difference between the annual
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consumption of the baseline and as-built models. The energy savings results from the model are
presented in the following table:

New Construction Energy Savings

TMY3 Savings
Month
Baseline As-Built Savings
January 55,288 51,329 3,959
February 50,655 46,688 3,967
March 73,454 61,630 11,824
April 74,151 59,041 15,110
May 79,909 57,129 22,780
June 106,356 67,994 38,362
July 107,534 67,609 39,925
August 114,932 72,555 42,377
September 97,003 70,678 26,325
October 76,606 62,010 14,596
November 60,735 53,201 7,534
December 53,491 49,227 4,264
Total 950,114 719,091 231,022

Measure level savings are shown in the following table:

New Construction Savings

TRM Measure End Use Gross Ex | Gross Ex | Gross kWh
Measure Name/ID Reference Program Ante kWh | Post kWh | Realization
Category . .
Number Savings Savings Rate
New
113321 - HVAC 1169 HVAC . 25,091 14,169 56%
Construction
: . New
112421 — Cooling 1169 Cooling . 239,990 216,853 90%
Construction
Total 265,081 231,022 87%

Verified annual savings for implementation of the New Construction measures are 231,022 kWh,
resulting in a site-level realization rate of 87%. The differences in realized savings can be attributed to
calibration of the provided Trane Trace model. The calibration adjustments to the model included:
adjusting lighting, equipment, and occupancy schedules, internal loads, and modifying baseline heating
and cooling equipment.

The ex post model calibration resulted in less savings for both end use categories. The cooling savings
decreased because schedules were further reduced during school breaks which decreased the cooling
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load. The HVAC savings decreased because ADM changed the quantity of the baseline packaged VAV
systems to be the same as the number of as-built air handlers. This allows for less fan energy usage
in the baseline compared the ex ante model only using two packaged VAV systems with larger fans.

The ex ante model used assumed equipment loads, and lighting and occupancy schedules. As a result,
the model’s calibration was slightly off and can be seen in the following figure:

Monthly Energy Usage of Ex Ante Model vs. Utility Bills

Lighting Retrofit Savings Calculations

Measure Name/
ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex Post
kWh Savings

Gross kWh
Realization
Rate

406123-
LightingNew
Construction
Lighting
Power
Density(LPD)

3000

Lighting

New
Construction

1,116

1,116

109

85

1,929

1.09

75,295

54,866

73%

Total

75,295

54,866

73%

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2007) to determine
realized lighting energy savings. The education facility constructed in Warren County allows for 1.2
lighting watts/SF. The code compliant baseline lighting wattage for this project was 121,241 watts (1.2
watts/SF*101,034SF).

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (1,929) were fewer than those used to develop the ex
ante energy savings estimates (5,788).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned elementary
school in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
did not account for heating and cooling interactive effects.

Site-Level Estimation of Ex Post Gross Savings 420



The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?5°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 84%. The ex ante energy lighting savings estimate was premised
on overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Lighting 75,295 54,866 73% 10.42
New Construction HVAC 25,091 14,169 56% 6.29
Cooling 239,990 216,853 90% 197.48
Total 340,376 285,888 84% 214.19
260 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6263

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed ten photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/29/2018 and
9/24/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Post Gross
Measure Measure End Use Program Baseli_ne Eﬁicie_nt Baseline Efficient Hours of Coolin_g Ex Ante kWh Gross kWh kWh _
Name/ID RﬁLer:]ir;r;e Category Quantity Quantity Wattage Wattage Operation Int'f:e:étcélfn Savings Savings Eﬁalg;?él
105 105 164 26 3,584 1.07 83,723 55,685 67%
80 80 82 24 2,843 1.07 26,810 14,142 53%
100 100 164 26 2,345 1.07 79,736 34,702 44%
150 150 82 24 2,664 1.07 50,269 24,852 49%
150 150 164 26 2,610 1.07 119,605 57,924 48%
26 26 122 23 8,760 1.07 14,873 24,176 | 163%
306142 60 60 82 24 5,023 1.07 32,619 18,743 57%
Lighting- 20 20 164 26 2,700 1.07 15,947 7,991 50%
LED Lamp 10 10 122 23 | 8,760 1.07 5,720 9,298 | 163%
or Fixture 3026
Replacing 152 152 82 24 2,831 1.07 51,504 26,758 52%
T1§.Ltamp 220 220 164 26 | 2,831 1.07 177,370 | 92,148 | 52%
or Fixture
45 45 164 26 8,760 1.07 58,208 58,326 | 100%
33 33 72 24 8,760 1.07 14,847 14,877 | 100%
L 46 46 82 32 8,760 1.07 21,558 21,602 | 100%
Lighting | Standard
23 23 164 32 8,760 1.07 28,458 28,515 | 100%
10 10 72 24 8,760 1.07 4,499 4,508 | 100%
30 30 122 23 8,760 1.07 27,839 27,895 | 100%
40 40 72 24 8,760 1.07 17,996 18,033 | 100%
306143-
LightigLED
Lamp Fixt | 3025 188 188 114 26 8,760 1.07 155,070 | 155,386 | 100%
Replac T8
Lamp Fixt
306142- 52 52 72 24 | 8760 | 1.07 23,396 | 23443 | 100%
LightngLED
Lamp Fixt | 3026 36 36 82 32 8,760 1.07 16,872 16,906 | 100%
ReplaT12
Lamp Fixt 41 41 111 26 8,760 1.07 32,666 32,732 | 100%
306143-
LightngLED
Lamp Fixt | 3025 7 7 56 24 8,760 1.07 2,099 2,104 | 100%
Replac T8
Lamp Fixt
Total 1,061,684 | 770,746 73%
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The annual lighting hours of operation verified during the M&V site visit for the twelfth through twenty-
third line items in the above table are consistent with the annual hours of operation used to calculate
ex ante savings (8,760). The hours for the sixth and ninth line items (8,760) are greater than those used
to calculate ex ante savings (5,400). The hours for the remaining line items (ranging from 2,345 - 5,023)
are fewer than the hours used for ex ante savings (ranging from 5,400 — 5,460). The ex ante hours of
5,400 represent 15 hours per day, 7 days per week, which does not reflect the actual hours of use
within the facility.

A heating and cooling interactive factor of 1.07, applicable to a gas heated, air conditioned hospital in
St. Louis, was applied to the ex post lighting energy savings and corresponds with the ex ante savings
estimate.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.26'

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 73%. The ex ante energy savings estimate was premised upon
overestimated annual hours of operation for 64% of the installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 1,061,684 770,746 73% 146.41
Total 1,061,684 770,746 73% 146.41

261 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6264

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed ten photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 09/14/18 and

10/03/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kwWh
Savings

Gross kWh
Realization
Rate

306143-Lighting-
LED Fixture
Replacing T8
Fixture

3025

306135-Lighting-
LED Fixture
Replacing T5
Fixture

3088

306142-Lighting-
LED Fixture
Replacing T12
Fixture

3026

306135-Lighting-
LED Fixture
Replacing T5
Fixture

3088

306143-Lighting-
LED Fixture
Replacing T8
Fixture

3025

301037-Lighting-
LED Fixture
Replacing
Halogen A Fixture

3011

300938-Lighting-
LED Fixture
Replacing
Halogen BR/R
Fixture

3007

306143-Lighting-
LED Fixture
Replacing T8
Fixture

3025

306142-Lighting-
LED Fixture
Replacing T12
Fixture

3026

Lighting

Standard

153

153

114

76

3,900

1.04

31,451

23,404

74%

25

25

114

76

3,515

0.93

4,493

3,113

69%

122

122

240

160

3,515

0.93

96,859

31,856

33%

55

55

56

34

3,213

0.93

5,723

3,625

63%

117

56

3,699

1.06

1,442

1,198

83%

10

10

240

112

3,515

0.93

6,054

4,195

69%

65

65

88

60

3,681

1.156

8,607

7,690

89%

10

10

59

32

3,535

1.156

1,278

1,096

86%

114

80

3,073

1.00

3,973

630

16%

43

2,190

1.15

642

427

67%

26

26

65

2,718

6,543

4,542

69%

17

17

114

56

2,625

6,777

2,858

42%

82

34

1,521

0.93

2,804

477

17%

Total

176,646

85,110

48%

The annual lighting hours of operation verified during the M&V site visit for the line items in the table
above (ranging from1,521 - 3,900) are less than the annual hours of operation used to calculate ex
ante savings (3,640 and 4,420).
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An adjusted base wattage of 43W was used for the tenth line item in the ex post savings analysis to
meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp. The ex ante base
wattage of 42W was computed within the application by factoring 70% of a 60W incandescent lamp.

The quantity of the first, third, ninth, eleventh, twelfth, and thirteenth line items in the table above (153,
122, 6, 26, 17, and 7, respectively) verified during the M&V site visit is less than the ex ante savings
quantity (175, 160, 30, 30, and 15). The remaining lamps were located within storage areas and the
client stated they were to be used as replacements.

A heating and cooling interactive factor of 1.15, applicable to an electric heated, air-conditioned large
office in St. Louis, was applied to the ex post lighting energy savings. A factor of 0.93 was used for
unconditioned spaces. The ex ante savings estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.262

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 48%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 176,646 85,110 48% 16.17
Total 176,646 85,110 48% 16.17
262 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6265

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed thirteen photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
9/11/2018 and 10/01/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Post Gross
Measure Measure End Use P Baseline Efficient Baseline Efficient H i Cooling Ex Ante Gross kWh kWh
Name/ID Reference Category rogram Quantity Quantity Wattage Wattage 0 oursro Interaction kWh Savings Savi Realizati
Number peration Factor avings on Rate
305402-
Lighting- 18 18 25 9 1,963 1.09 2,568 619 24%
Linear ft
LED (<=5.5 4725 | 1.09| 10,978 | 17,693 | 1619
Watts/ft 180 180 32 13 , . , , %
Replacing
T8 32 Watt 1,608 | 1,608 32 14 3,468 1.09 92,910 | 109,891 118%
Linear ft 3025 Lighting | Standard
306143- 26 26 88 51| 2423 109 | 3603 | 2552| 71%
Lighting-LED
Lamp or 1 1 59 34 2,187 1.09 94 60 64%
Fixture
Replacing - - - - - - 861 - 0%
T8 Lamp or
Fixture 60 60 59 28 2,798 1.09 5,971 5,699 95%
Total 116,985 | 136,514 | 117%

The annual lighting hours of operation verified during the M&V site visit for the second- and third-line
items in the above table (4,725 and 3,468, respectively) are greater than the annual hours of operation
used to calculate ex ante savings (3,000). The remaining line items have hours (ranging from 1,963 -
2,798) fewer than those used to calculate ex ante savings (ranging from 3,000 - 3,500). The ex ante
savings estimate did not account for the 24/7/365 areas of the facility.

The quantity of the first line item in the table above (18) verified during the M&V site visit is less than
the quantity used to calculate ex ante savings (50). The verified quantity of the sixth line item (0) is less
than the quantity used to calculate ex ante savings (10), as there were no efficient retrofit fixtures for
this line item.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?53

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 117%. The ex ante energy savings estimate was premised upon

underestimated annual lighting operating hours for 94% of the fixtures in the above table and
underestimated heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 116,985 136,514 117% 25.93
Total 116,985 136,514 117% 25.93

263 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6268

The participant received Standard lighting incentives.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, interviewing facility personnel regarding lighting operating schedules, and installed four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
1/14/2019 and 1/31/2019.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure
Reference
Number

Measure
Name/ID

End Use
Category

Baseline

Program Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kwh
Savings

Gross kWh
Realization
Rate

306140-
Lighting-
LED Lamp
or Fixture
Replacing
Interior
HID Lamp
or Fixture

3004-1

Lighting

Standard 250

250

460

135

2,140

1.00

220,821

173,836

79%

Total

220,821

173,836

79%

Lighting Controls Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use

Category Program

Quantity

Controlled
Wattage

Baseline
Hours

Efficient
Hours

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kwh
Savings

Gross kWh
Realization
Rate

301818-Lighting-
Fixture Mounted
Occupancy Sensor
Controlling >50 and
<=200 Watts
Replacing No
Controls

3077

Lighting | Standard

250

460

2,140

1,196

1.00

75,000

108,490

145%

Total

75,000

108,490

145%

The annual lighting hours of operation verified during the M&V site visit shown in the first table above
(2,140) are fewer than the annual hours of operation used to calculate ex ante savings (2,540).

A heating and cooling interactive factor of 1.00, applicable to an unconditioned space in St. Louis, was
applied to the ex post lighting energy savings. The ex ante savings estimate accounted for a heating
and cooling interactive factor of 1.07.

During the M&V site visit, the baseline behavior for controlling lighting was determined by survey
questions per usage area. The survey indicated some efficient behavior with turning off lighting during
the workday but at always at the end of the workday.

Site-Level Estimation of Ex Post Gross Savings
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The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.?%4

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 95%. The ex ante savings estimate was premised upon overestimated
annual hours of use.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 295,821 282,326 95% 53.63
Total 295,821 282,326 95% 53.63

264 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6270

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed ten photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 08/31/18 and
9/26/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure MlssMure End Use Baseline Efficient Baseline Efficient Annual gﬁi}:gg Gross Ex Gross Ex Gross kWh
Reference Category Program Quantity Quantity Wattage Wattage Hours of Interacti%n Ante kWWh Post kWh Realization
Name/ID Number Operation Factor Savings Savings Rate
306142-Lighting-
LED Fixture 3026 173 173 175 28 2,739 1.09 87,866 | 76,270 87%

Replacing T12 Fix

301037-Lighting-
LED <=20 Watt
Fixture Replacing 3011 10 10 53 13 1,925 1.09 1,283 843 66%
Halogen A >=40
Watt Fixture

306142-Lighting-
LED Fixture 3026 83 83 88 30 2,438 1.09 16,392 | 12,848 78%
Replacing T12 Fix

301037-Lighting-
LED <=20 Watt
Fixture Replacing 3011 Lighting | SBDI 10 10 43 9 1,528 1.09 1,072 569 53%
Halogen A >=40
Watt Fixture

306142-Lighting-
LED Fixture 3026 8 8 88 28 2,183 1.09 1,559 1,147 74%
Replacing T12 Fix

300938-Lighting-
LED <=14 Watt
Fixture Replacing 3007 12 12 65 9 1,813 1.09 2,183 1,334 61%
Halogen BR/R
Fixture

306142-Lighting-
LED Fixture 3026 - - - - - - 338 - 0%
Replacing T12 Fix

Total 110,693 | 93,011 84%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours (ranging from 0 — 2,739) were fewer than those used
to develop the ex ante energy savings estimates (3,036).

The ex ante savings estimate used an adjusted base wattage of 52.5W for the second line item in the
above table and 42W for the fourth line item by multiplying the provided wattage by 70%. An adjusted
base wattage of 53W and 43W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 75W and 60W incandescent lamp.
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The quantity of the first, third, and seventh line items in the table above (173, 83, and 0, respectively)
verified during the M&V site visit are less than the ex ante savings quantity (175, 87, and 2,
respectively).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.25°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 84%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and overestimated installed measures for 3 line items.

Site-Level Energy Savings

End Use kWh SaVingS Gross Ex
Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 110,693 93,011 84% 17.67
Total 110,693 93,011 84% 17.67
265 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
Site-Level Estimation of Ex Post Gross Savings 431




Site ID 6272

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 8/16/18 and
10/17/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross
Measure Measure End Use P Baseline Efficient Baseline Efficient H f Cooling Ex Ante Ex Post Gross kWh
Name/ID Reference Category rogram Quantity Quantity Wattage Wattage 0 ourstlo Interaction kWh Savings kWh Savings Realizati
Number peration Factor on Rate
306143-
Lighting-LED 200 | 200 56 30 | 4,022 1.09 | 23,146 | 22,901 | 99%
Lamp or
Fixture 3025 Lighting | Standard
Replacing
T8 Lamp or 800 800 88 34 4,022 1.09 | 192,292 190,251 99%
Fixture
Total 215,438 213,152 99%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (4,160).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.256

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 99%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 215,438 213,152 99% 40.49
Total 215,438 213,152 99% 40.49

266 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6277

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed one photo-sensor
logger to monitor lighting operation. The photo-sensor logger collected data between 9/12/2018 and
10/1/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating
Cooling
Interaction
Factor

Ex Ante Ex Post Gross kWh
kWh Gross kWh Realization
Savings Savings Rate

Annual
Hours of
Operation

Number
306142-Lighting-
LED Lamp or
Fixture Replacing | 3026 Lighting | SBDI 18 18 82 22 8,760 1.10 4,326 | 10,369 240%
T12 Lamp or
Fixture

Total 4,326 | 10,369 240%

The annual lighting hours of operation verified during the M&V site visit for the measure in the above
table (8,760) are greater than the annual hours of operation used to calculate ex ante savings (3,744).
The ex ante hours did not represent continuous usage of the measures.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned storage
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2¢”

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 240%. The ex ante energy savings estimate was premised upon
underestimated annual hours of operation.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 4,326 10,369 240% 1.97
Total 4,326 10,369 240% 1.97

267 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6278

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed nine photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/1/2018 and
9/26/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross
Measure Measure End Use Baseline Efficient Baseline Efficient Cooling kWh
/| Reference Category Program Quantity Quantity Wattage Wattage Interaction k"?’“ Grosg wh Realizati
Name/ID Savings Savings
Number Factor on Rate
306142-

Hours of
Operation

Lighting-LED
Lamp/ Fixt
Replacing T12
Lamp or
Fixture

3026 - - 82 22 - - 314

301037-
Lighting-LED
<=20 Watt

Lamp/ Fixt 3011 . 45 45 43 10 | 1,678 114 | 3766 | 2835 | 75%
Replacing Lighting | SBDI
Halogen A
>=40 Watt

Lamp/ Fixt

306142- 16 16 164 48 2,509 1.14 4,854 5,296 | 109%
Lighting-LED

Lamp/ Fixt

. 3026 70 70 82 24 1,312 1.14 | 10,618 6,058 57%
Replacing

T12 Lamp or
Fixture 20 20 164 44 293 1.14 6,276 799 13%

Total 25,828 | 14,988 58%

The annual lighting hours of operation verified during the M&V site visit for the third line item in the
above table (2,509) are greater than the annual hours of operation used to calculate ex ante savings
(2,444). The verified hours for the remaining line items (ranging from 293 to 1,678) are fewer than those
used to calculate ex ante savings (2,444). The ex ante hours did not account for less frequently used
areas of the facility.

The ex ante savings estimate used an adjusted base wattage of 42W for the second line item in the
above table by multiplying the provided wattage by 70%. An adjusted base wattage of 43W was used
in the ex post savings analysis to meet the EISA 2007 standard lumen equivalent for a 60W
incandescent lamp.

The quantity of the first line item in the table above (0) verified during the M&V site visit is less than the
ex ante savings quantity (2).
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A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.258

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 58%. The ex ante savings estimate was premised upon a completed
installation and overestimated annual hours of operation for 89% of the installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 25,828 14,988 58% 2.85
Total 25,828 14,988 58% 2.85

268 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6279

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/19/2018 and
10/8/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage

Heating Gross
Annual Ex Ante Ex Post Wh

Hours of Cooling kWh Gross kWh -
Realizati

. Interaction ) >
Operation Factor Savings Savings on Rate

Number
306142-
Lighting-LED
Lamp or Fixt
Replacing T12
Lamp or
Fixture

3026 | Lighting | SBDI 26 26 82 30 552 1.14 4,513 848 19%

Total 4,513 848 19%

The annual lighting hours of operation verified during the M&V site visit (552) are fewer than the annual
hours of operation used to calculate ex ante savings (3,120). The ex ante hours closely represent 8.5
hours per day/ seven days per week which does not represent the installed measure locations usage.

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.26°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 19%. The ex ante energy savings estimate was premised upon
overestimated annual hours of use.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 4,513 848 19% 0.16
Total 4,513 848 19% 0.16
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Site ID 6280

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/13/18 and
10/03/18.

Analysis Results

Lighting Retrofit Savings Calculations

MgaRs’\lAJre End Use Baseline Efficient Baseline Efficient Annual 2?)2}:28 Gross Ex ES:JS; Gross kWh
Measure Name/ID Reference Category Program Quantity Quantity Wattage Wattage (l)-‘ ourslof Interaction Ante‘kWh kWh Realization

Number peration Factor Savings Savings Rate

0,

306142-Lighting- 164 30 2,445 1.1 418 363 87%
LED Lamp or Fixture | 3026 4 4 164 60 2,445 111 ] 1,296 | 1,126 87%
Replacing T12 Lamp 164 60 | 2445 | 111| 2,268 | 1,971 | 87%
300938-Lighting- Lighting | SBDI
LED <=14 Watt
Lamp or Fixture 3007 17 17 65 8 2,445 111 | 3,019 | 2,624 87%
Replacing Halogen
BR/R Lamp
Total 7,001 | 6,084 87%

The annual lighting hours of operation verified during the M&V site visit (2,445) are fewer than the
annual hours of operation used to calculate ex ante savings (2,912).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned small retail
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?"°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 87%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 7,001 6,084 87% 1.16
Total 7,001 6,084 87% 1.16
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Site ID 6281

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/20/18 and
10/15/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

Measure End Use Program Baseline | Efficient Baseline | Efficient I—?o nur:zzil)f Cooling Sg&siﬁﬁ Ex Post gg;m :
Reference Category g Quantity | Quantity Wattage | Wattage ) Interaction . kWh
Number Operation Factor Savings Rate

Savings

Measure Name/ID

306142-Lighting-LED
Lamp Replacing T12 3026 4 4 164 60 | 2,551 1.01 926 | 1,068 115%
Lamp

301039-Lighting-LED
<=20 Watt Lamp
Replacing Halogen PAR
Lamp

3008 4 4 70 15| 2,551 1.01 489 565 115%

301037-Lighting-LED
<=20 Watt Lamp
Replacing Halogen A
>=40 Watt Lamp

3011 Lighting | SBDI 4 4 43 9 282 1.01 28 39 138%

306142-Lighting-LED
Lamp Replacing T12 3026 7 7 82 30 | 2,551 1.01 810 934 115%
Lamp

301037-Lighting-LED
<=20 Watt Lamp
Replacing Halogen A
>=40 Watt Lamp

3011 2 2 43 9 1,352 1.01 147 92 63%

Total 2,400 | 2,698 112%

The annual lighting hours of operation verified during the M&YV site visit for the first, second, and fourth
line items in the table above (2,551) are greater than the annual hours of operation used to calculate
ex ante savings (2,080), while the fifth line item has fewer hours of operation (1,352). The third line item
has greater hours of operation (282) than ex ante hours (200).

An adjusted base wattage of 43W was used for the third and fifth line item in the ex post savings
analysis to meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp. The ex ante
base wattage of 42W was computed within the application by factoring 70% of a 60W incandescent
lamp.

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air-conditioned small
retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?"

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 112%. The ex ante energy savings estimate was premised on

underestimated annual lighting operating hours for 90% of the installed measures.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 2,400 2,698 112% 0.51
Total 2,400 2,698 112% 0.51
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Site ID 6282

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed five photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 09/25/18 and
10/17/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure Measure End Use Program Baseline Efficie_nt Baseline Efficient I-/ISE) nur:gzzlf Coolin_g Er:f;i\flﬁ PGOr ;Smen)]( gzre[;slii:t\ilx :
Name/ID RSL?Tr]%r;cre Category Quantity Quantity Wattage Wattage Operation Intg;itcélron Savings Savings Rate
100204-
Lighting-Non
Linear LED —_ 0
. 1169 Lightin Custom 800 400 124 90 6,116 1.09 | 385,727 | 422,821 110%
Fixture ghting
Replacing T8
Fixture
Total 385,727 | 422,821 110%
Lighting Controls Savings Calculations
TRM Heating
M N / ID Measure End Use Program Quanti Controlled Baseline Efficient Cooling Ex Ante kWh GrZ:I?\j\;h (R;:et;slii:t\il\é:
easure Name, Reference Category 9 y Wattage Hours Hours Interaction Savings )
Number Factor Savings Rate

301818-Lighting-Fixture
Mounted Occupancy
Sensor Controlling >50 | 3077 Lighting | Standard 400 124 | 6,116 | 5,582 1.09 | 120,000 | 28,959 24%
and <=200 Watts
Replacing No Controls

Total 120,000 | 28,959 24%

The annual lighting hours of operation verified during the M&V site visit shown in the first table above
(6,116) are greater than the annual hours of operation used to calculate ex ante savings (5,704).

During the M&V site visit, the baseline behavior for controlling lighting was determined by survey
questions per usage area. The survey indicated moderately efficient behavior with turning off lighting
during the workday but at the end of the workday.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned light
manufacturing facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante
savings estimate accounted for a heating and cooling interactive factor of 1.07.
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The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.?"2

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 89%. The ex ante savings estimate was premised upon greater impact of
the occupancy sensors.

Site-Level Energy Savings

kWh Savings Gross Ex
, End Use

Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW

Savings Savings Rate Reduction
Standard 120,000 28,959 24% 5.50

Lighting

Custom 385,727 422,821 110% 80.32
Total 505,727 451,780 89% 85.82
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Site ID 6284

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed nine photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 09/13/18 and
10/03/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross Ex Gross kWh

Name/ID RSL?Tr]%r;cre Category Program Quantity Quantity Wattage Wattage g;:r[a\stig; Inf;itc(tliron ASn:\e/iE\é\gh Psoas\iiir(\\évsh Re?!ztaet fon
200808-Lighting
-LED <=13 Watt
Lamp Replacing | 3012 2 2 50 7 4,196 1.14 460 410 89%
Halogen MR-16
35-50 Watt Fixt
305402-Lighting 50 50 25 10 8,760 1.14 7,030 7,473 106%
-Linear ft LED 4 4 25 10 | 8,760 1.14 562 598 | 106%
(<=5.5 Watts/ft) 3025
Replacing T8 32 11 11 25 10 8,760 1.14 1,547 1,644 106%
Watt Linear ft 2 2 25 10 | 8,760 1.14 281 299 | 106%

Standard
306036-Lighting
-Linear ft LED
(<=7.5 Watts/ft) 3089 44 44 50 24 1,362 1.14 5,361 1,772 33%
Replacing T5
HO Lamp
305402-Lighting 50 50 25 10 | 8,760 1.14 7,030 7473 | 106%
-Linear ft LED
(<=5.5 Watts/ft) | 3025 140 140 25 10 | 8,760 114 | 19,684 | 20,925 | 106%
Replacing T8 32
Watt Linear ft 10 10 25 10 8,760 1.14 1,406 1,495 106%
Py Lightin
101113-Lighting Jning 12 12 52| 21| 8760 | 114| 3487 3707 | 106%
-New Efficient
Lighting Fixture 35 35 28 15| 8,760 1.14 3,033 4,708 | 155%
Replacing CFL
Fixture 83 83 26 15 8,760 1.14 8,947 9,511 106%
100208-Lighting
-Non Linear
LED Fixture 13 6 95 26 8,760 1.14 10,114 10,752 106%
Replacing Metal
Halide Fixture
101113-Lighting | 4469 Custom 5 5 42 21| 8760 | 1.14 984 | 1,046 | 106%
-New Efficient
Lighting Fixture 112 112 28 15 6,927 1.14 14,172 11,913 84%
Replacing CFL
Fixture 41 41 28 15 4,196 1.14 2,961 2,642 89%
101108-Lighting
-New Efficient
Lighting Fixture 12 12 48 17 1,643 1.14 1,743 695 40%
Replacing Metal
Halide Fixture
16 16 26 11 8,760 1.14 2,250 2,391 106%
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TRM Heating
Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross Ex Gross kiwh
P . ; Hi f : Ante kWh Post kWh Realizati
Name/ID RsLenr]%r;cre Category rogram Quantity Quantity Wattage Wattage O;:rrastign Int;z;ifgron g;?/ings Soz?ving S e:;l;;lon
1 ,31 1 g}:fITightitng 6 6 42 29 | 4,19 1.14 433 387 89%
-New Icien
Lighting Fixture 0
Replacing CFL 7 7 42 29 | 8,760 1.14 607 942 | 155%
Fixture
100204-Lighting
-Non Linear
LED Fixt 19 19 43 17 | 8,760 1.14 4,630 4,922 | 106%
Replacing T8
Fixture
101113-Lighting
-New Efficient
Lighting Fixture 1 1 42 29 | 8,760 1.14 127 135 | 106%
Replacing CFL
Fixture
2 2 43 17 | 8,760 1.14 278 518 | 186%
13 13 43 17 | 4,035 1.14 1,848 1,551 84%
6 6 43 17 | 8,760 1.14 1,462 1,554 | 106%
49 49 43 17 | 8,760 114 | 11,941 | 12,695 | 106%
8 8 43 21| 8,760 1.14 1,650 1,754 | 106%
1921%94- N 12 12 43 17 626 1.14 1,462 222 15%
| INg-Non
Liﬂear%ED 1 1 43 17 | 1,081 1.14 142 32 23%
;ixtlfre. T8 35 35 43 17 | 5,091 1.14 | 4,869 5269 | 108%
eplacin
Fix?ure 9 55 55 43 17 | 8,760 114 | 13,404 | 14,249 | 106%
23 23 63 21| 8,760 1.14 9,055 9,626 | 106%
3 3 43 17 | 8,760 1.14 731 777 | 106%
15 15 58 25| 4,173 1.14 2,608 2,314 89%
9 9 58 25| 8,760 1.14 2,742 2,915 | 106%
163 163 58 38| 8,760 114 | 29,793 | 31,672 | 106%
18 18 120 33| 8,760 1.14 7,339 | 15,604 | 213%
100207-Lighting 2 2| 120 33| 8760| 1.8 931 | 1793 | 193%
-Non Linear
LED Fixture 30 30 120 33| 8,760 114 | 24,464 | 26,007 | 106%
Replacing T5 58 58| 167 69| 1427 | 114 53277 | 9226 | 17%
HO Fixture
5 5 186 69 | 4,196 1.14 2,510 2,799 | 112%
Total 267,355 | 236,420 88%

The annual lighting hours of operation verified during the M&V site visit for the first, sixth, fifteenth,
sixteenth, seventeenth, nineteenth, twenty-fourth, twenty-eighth, twenty-ninth, thirty-fourth, and fortieth
line items in the table above (4,196, 1,362, 6,927, 4,196, 1,643, 4,196, 4,035, 626, 1,081, 5,000, 4,173,
1,427, respectively) are less than the annual hours of operation used to calculate ex ante savings
(ranging from 4,000 — 8,760), while the remaining line items have equal or greater hours of operation
(ranging from 4,196 — 8,760).

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned community
assembly facility in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.18 was
applied to refrigerated spaces. The ex ante savings estimate accounted for a heating and cooling factor
of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?"?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 88%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 27% of the installed measures.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard 43,361 42,090 97% 8.00
Lighting
Custom 223,994 194,330 87% 36.92
Total 267,355 236,420 88% 44.91
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Site ID 6285

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eight photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/26/2018 and
10/17/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure
Reference
Number

Heating
Cooling
Interaction
Factor

Gross kWh
Realization
Rate

Gross Ex
Ante kWh
Savings

Annual
Hours of
Operation

Gross Ex
Post kwh
Savings

Measure
Name/ID

End Use
Category

Baseline
Wattage

Efficient
Quantity

Baseline
Quantity

Efficient

Program Watiage

306143-
Lighting-LED
Lamp or Fixture
Replacing T8
Lamp or Fixture

3025 | Lighting | Standard | 1,100 | 1,100 114 56 | 3,714 1.15 | 212,990 | 271,958 128%

Total 212,990 | 271,958 128%

The annual lighting hours of operation verified during the M&V site visit (3,714) are greater than the
annual hours of operation used to calculate ex ante savings (3,120).

A heating and cooling interactive factor of 1.15, applicable to an electrically heated, air-conditioned
large office in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling interactive factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?74

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 128%. The ex ante energy savings estimate was premised upon
underestimated annual lighting operating hours and underestimated heating and cooling interactive
effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use

Incentive Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW

Savings Savings Rate Reduction

Standard Lighting 212,990 271,958 128% 51.66

Total 212,990 271,958 128% 51.66
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Site ID 6286

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/27/18 and
10/22/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Ml§shﬁre End Use Baseline Efficient Baseline Efficient Annual ggca)}iigg Ex Ante Ex Post Gross kWn
Name/ID R’\?Lenr]%r;cre Category Program Quantity | Quantity | Wattage | Wattage gﬁ;;iga Int'f:egitc;iron kWh Savings Gg;svsinzvglh Reﬂz:: on
306143- o
Lighting-LED 339 339 114 66 6,496 1.10 | 116,585 | 115,852 99%
Lamp or
Fixture 3025 Lighting | Standard 85 85 59 33 6,418 1.14 15,834 16,146 102%
Replacing
T8 Lamp or 353 353 114 66 6,394 1.10 | 121,399 | 118,738 98%
Fixture
Total 253,818 | 250,735 99%

Primary data were used to develop estimates of annual lighting operating hours. For all areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (6,696).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air-conditioned warehouse
facility in St. Louis, was applied to the ex post lighting energy savings for the first and third line items in
the table above. A factor of 1.14, applicable to a walk-in refrigerated space, was applied to the ex post
lighting energy savings for the second line item in the table above. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?”®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 99%.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 253,818 250,735 99% 47.63
Total 253,818 250,735 99% 47.63

275 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings 446




Site ID 6287

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/21/2018 and
10/17/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Post Gross
Measure Measure End Use P Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante Gross kWh kWh
Name/ID Reference Category rogram Quantity Quantity Wattage Wattage 0 ou st_o Interaction kWh Savings S(;Svsin S Realizati
Number peration Factor 9 on Rate
306140-
Lighting-LED 48 48 460 115 3,310 1.14 84,769 | 62,357 74%
Lamp or Fixt | 3404 1 | Lighting | Standard
Replacing
Interior HID 12 12| 460 | 115| 3234 | 1.14| 19349 | 15228 | 79%
Lamp or Fixt
Total 104,118 | 77,585 75%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (4,784 for the first line item, 4,368 for the second).

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?’®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 75%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 104,118 77,585 75% 14.74
Total 104,118 77,585 75% 14.74
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Site ID 6289

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eleven photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
9/12/2018 and 10/1/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross Ex Gross kWh
Name/ID RSL?Tr]%r;cre Category Program Quantity Quantity Wattage Wattage gﬁ;;iga Int'f:e:étc;i?n Ag;sig\gh Psos\sih\glsh Rezggta; fon
164 36 2,434 1.14 2,134 3,190 149%
82 36 603 1.14 426 158 37%
13 13 164 36 757 1.14 3,082 1,432 46%
164 36 525 1.14 1,422 459 32%
306142-Lighting- 22 22 48 18 1,221 1.14 1,223 917 75%
LED Lamp or 6 6 164 36 525 114 | 1,422 459 32%
Fixture Replacing 3026
T12 Lamp or 4 4 82 36 1,003 1.14 341 210 62%
Fixture 8 8 164 36| 1,863 114 | 1,896 | 2170 | 114%
5 5 164 36 503 1.14 1,184 366 31%
[v)
Lighting | SBDI 2 2 82 36 205 1.14 170 21 13%
10 10 82 30 414 1.14 963 245 25%
7 7 164 36 1,885 1.14 1,660 1,921 116%
306140-Lighting-
LED Lamp or
Fixture Replacing 3004-1 3 3 460 100 1,314 1.14 2,001 1,614 81%
Interior HID Lamp
or Fixture
306142-Lighting- 1 1 82 36 205 1.14 86 11 12%
LED Lamp or
Fixture Replacing 3026 28 28 164 36 1,109 1.14 6,638 4,519 68%
T12 Lamp or
Fixture 4 4 82 36 205 1.14 341 43 13%
Total 24,989 | 17,734 71%

The annual lighting hours of operation verified during the M&V site visit for the first, eight, and twelfth
line items in the above table (2,434, 1,863, and 1,885, respectively) are greater than the annual hours
of operation used to calculate ex ante savings (1,731), while the remaining line items (ranging from 205
to 1,221) are fewer.

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned assembly
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling interactive factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?”’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 71%. The ex ante energy savings estimate was premised upon
overestimated annual lighting operating hours for 82% of the installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
SBDI Lighting 24,989 17,734 71% 3.37
Total 24,989 17,734 71% 3.37
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Site ID 6290

Data Collection

The participant received EMS and Custom Program incentives from Ameren Missouri.

During the M&YV visit, ADM staff verified the installation of EMS controls and a new 70 ton rooftop unit
(RTU) and interviewed site personnel regarding equipment operation. Data from the energy
management system (EMS) were collected where possible. ADM also gathered HVAC equipment
nameplate information.

Analysis Results

EMS Controls and RTU Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Heating and cooling degree days (HDD & CDD) were calculated for each billing period and used with
a pre/post binary flag variable in an electric usage regression resulting in an R? of 0.974 and adjusted
R? of 0.971. From the regression, the following equation was derived and used to calculate monthly
energy consumption for the pre and post-retrofit configurations:

kW hpponeniy = 87.711 X HDD + 48.498 x CDD — 19,371 X Pre_Post + 34,551

Where:
kWhmonty = Monthly kWh Consumption
HDD = Heating Degree Days for the Month with a base temperature of 55°F
CDD = Cooling Degree Days for the Month with a base temperature of 55°F

Pre _Post = Pre/Post-Retrofit Binary Flag
The following table presents the T Statistics for the regression variables:

Significance of kWh Regression Variables

Variable T Stat

Intercept 30.6
HDD -23.5
CDD 10.3

Pre_Post 17.0

Electric energy usage values were calculated using the derived regression equation and summed on a
monthly basis. The following plot compares the monthly billed kWh to the regressed kWh:
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Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using the derived equation to
calculate monthly pre/post energy consumption of the facility and summing each month for a year.
Annual kWh savings are the difference between baseline and as-built energy consumption for the
facility and can be seen in the following table:

Monthly kWh Savings

kWh
Month HDD CDD
Baseline | As-Built | Savings
Jan 426 2 71,992 52,622 19,371
Feb 264 5 57,970 38,599 19,371
Mar 159 15 49,234 29,863 19,371
Apr 160 22 49,657 30,286 19,371
May 16 155 43,526 24,156 19,371
Jun 0 351 51,552 32,181 19,371
Jul 0 316 49,867 30,497 19,371
Aug 0 300 49,078 29,707 19,371
Sep 0 313 49,743 30,372 19,371
Oct 12 211 45,790 26,420 19,371
Nov 115 17 45,481 26,111 19,371
Dec 242 3 55,894 36,524 19,371
Total 619,785 387,336 232,449

The total billing regression energy savings were used to calculate measure level savings. Since the
RTU needed replacement and was beyond is its useful life, ADM had to determine how to remove the
additional savings over the existing equipment from the billing regression. ADM used section 2.7.15
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Single-Package and Split System in the 2017 Missouri Statewide Technical Reference Manual to
determine how to allocate and remove savings for the RTU from the billing regression. The following
shows how the savings over the existing equipment and code were determined:

AkWH = (kBtu/hr) * [(1/1EERygs.) — (1/1EER,,)] * EFLH

Where:
kBtulhr = Capacity of the cooling equipment actually installed in kBtu per hour
IEERrase = Integrated Energy Efficiency Ratio of the baseline equipment and code
IEERee = Integrated Energy Efficiency Ratio of the energy efficient equipment
EFLH = Equivalent Full Load Hours for cooling
RTU Savings Allocation
Allocation IEERbase | IEERee EFLH kBtu/hr | kWh Savings
Over Existing 9.45 16.7 123,295
3,265 822
Above Code 11 16.7 40,019

Measure level savings are shown in the following table:

Custom and EMS Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh | Post kWh | Realizatio
Category . ,
Number Savings Savings n Rate
117920 —Controls — Cooling 1169 Cooling EMS 20,947 20,740 99%
118120 —Controls — Heating 1169 Heating EMS 12,127 12,007 99%
118120 —Controls — Ventilation 1169 HVAC EMS 77,172 76,408 99%
112720 — HVAC — RTU Replacement 1169 HVAC Custom 42,656 40,019 94%
Total 152,902 149,174 98%

There were significant differences in the ex ante and ex post analysis methodologies for the EMS
controls, with a realization rate of 99%. The ex ante analysis used assumed schedules and setbacks,
engineering equations, and a 365-day profile to derive energy savings. ADM used a billing regression
to determine realized energy savings. This method accounts for actual facility energy usage as opposed
to relying on assumed variables. The difference in ex ante and ex post kWh savings for the Custom
RTU replacement are due to slight differences in calculation methodologies. ADM references the 2017
Missouri Statewide Technical Reference Manual for equations and variables while the ex ante analysis
uses engineering equations with assumptions that are not fully sourced or justified. Lastly, the end use
category for the RTU replacement was corrected to cooling instead of HVAC.

Verified annual savings for the EMS Program incentives are 109,155 kWh, resulting in a realization rate
of 99%. Verified annual savings for the Custom Program incentives are 40,019 kWh, resulting in a
realization rate of 94%. The site-level verified energy savings are 149,174 kWh, resulting in a realization
rate of 98%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
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Site-Level Energy Savings

kWh Savings
Gross Ex
Incentive End Use Category | Gross Ex Ante | Gross Ex Post Gross Post kW
. . Realization ;
kWh Savings kWh Savings Rate Reduction
Cooling 20,947 20,740 99% 18.89
EMS Heating 12,127 12,007 99% 0.00
HVAC 77,172 76,408 99% 33.92
Custom Cooling 42,656 40,019 94% 36.44
Total 152,902 149,174 98% 89.26
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Site ID 6291

Data Collection

The participant received EMS Program incentives from Ameren Missouri for installing an Electronic
Management System (EMS) to control and schedule the whole facility. The facility is a single-story
religious building located in St. Louis consisting of office spaces, classrooms, multipurpose room and
a sanctuary. The office is open from 7:00 am to 5:00 pm, Monday through Friday and the sanctuary
and multipurpose rooms are open Saturdays from 7:00 am to 5:00 pm. The building is separated into
distinct HVAC zones based on occupancy and space scheduling. The facility has three rooftop air
conditioning units with electric resistance heating for most of the spaces and gas heating for the
sanctuary and multipurpose room along with variable air volume dampers with reheat. Savings are
associated with the EMS controls optimizing the start time to condition the facility before opening and
implementing demand control ventilation (DCV) and a supply air temperature reset.

During the M&V visit, ADM staff verified the new construction measures, equipment installation, the
post-retrofit connected loads, and interviewed facility personnel regarding lighting and equipment
operating schedules.

Analysis Results

EMS Savings Calculations

Energy savings for the EMS were calculated using IPMVP Option D: Calibrated Simulation. ADM
created and calibrated an eQuest model of the as-built facility using the documentation provided,
application details, and photographs taken during the on-site M&V visit.

Upon completion of the initial model, a custom weather file was created using NOAA weather data for
the region. Using this weather file and the utility provided billing data for the facility, ADM ensured that
the model’s energy load shape matched that of the bills. The results of this calibration effort can be
seen below. January and February were excluded from the calibration because of an unrelated air
conditioning retrofit that caused abnormally high energy usage:

Monthly kWh Calibration
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Upon completion of the calibration of the as-built eQuest model, the impacts of the installed measures
were removed using parametric runs. Once the parametric runs were defined, the as-built model and
parametric runs were simulated using TMY3 weather data. The total realized energy savings are the
differences between the baseline and as-built models’ energy usages, and the total site-level energy
savings by end use can be seen in the following table:

Typical Year Energy Usage (kWh) by End Use

End-Use Baseline As-Built S:\‘j/!/:gs
Lighting 112,033 112,033 -
Misc. Equipment 23,313 23,313 -
Heating 146,368 76,793 69,575
Cooling 72,684 40,419 32,265
Heat Rejection - - -
Auxiliary (pumps) 413 418 -5
Vent Fans 17,655 8,510 9,145
Domestic Hot Water - - -
Ext. Lighting 8,760 8,760 -
Total 381,227 270,246 110,980

Measure level savings are shown in the following table:

New Construction Measure Level Savings

Gross Gross Gross
Measure Name/ID End Use Category Program E);d':/’;te E);VF‘)/ZSt R;{;//‘/(:a i
Savings | Savings | on Rate
117920 Cooling 16,681 32,265 193%
118120 Heating EMS 57,383 69,575 121%
118220 HVAC 35,014 9,140 26%
Total 109,078 110,980 102%

The ex ante energy models were not provided to review, therefore specific differences that caused the
low realization rate is not entirely possible. The ex-ante energy model does not appear to be calibrated
to the billing data using actual weather during that time period because the calibration done by ADM
showed a 10% increase in energy usage between the actual weather baseline and the TMY3 weather
baseline. Also, the ex-ante model has less baseline energy usage using TMY weather than the billing
data shows. This would cause the ex-ante model to underestimate savings by lowering the overall
building energy load.
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Because the savings are approximately 25% of the estimated baseline energy usage, the savings
should have been visible in the billing data; however, the reduction in energy usage due to the savings
is not clearly visible in the bills and may be affected by other projects or measures at the facility.

The site-level verified energy savings are 110,981 kWh, resulting in a realization rate of 102%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category | Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Cooling 16,681 32,265 193% 29.38
EMS Heating 57,383 69,575 121% 0.00
HVAC 35,014 9,140 26% 4.06
Total 109,078 110,980 102% 33.44
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Site ID 6292

Data Collection

The participant received Custom Program incentives from Ameren Missouri for the installation of
variable speed drives (VFDs) on process equipment in a new production plant addition.

During the M&V visit, ADM staff verified the installation of the VFDs and interviewed site personnel
regarding equipment operation. Amp and VFD speed data from each motor, monthly facility production,
and monthly facility kWh usage data were collected. ADM also gathered equipment nameplate data.

Analysis Results

VFD Savings Calculations

The facility built a new expansion wing onto the existing production facility to meet increased production
demand. The new plant is functionally like the old plant except for the installation of VFDs on various
pumps and fans. Because the new plant addition is similar to the old plant and serves the same
production needs, with the exception of the VFDs, the old plant is used as the baseline for calculating
energy savings. Energy savings were calculated using IPMVP Option C: Whole Facility analysis
methodology. Old plant and new plant addition monthly billing data regressions were created by
regressing production data against monthly billing data. The utilized monthly data includes both old and
new plant billed kWh and production. Two linear regression models were created to determine how
energy consumption of the new plant varied with the installation of the VFDs and increased production
compared to the old plant. From the regressions, the following equations were derived and used to
calculate monthly energy consumption for the old plant and new plant addition configurations:

Old Plant kW hy,ontniy = 15.88 X Production + 637,219

New Plant Addition kW hpyontniy = 13.19 X Production + 1,019,529

Where:

kWhmontnyy = Monthly kWh Consumption
Production = Pounds of Product Produced

Electric energy usage values were calculated on a monthly basis using the derived regression
equations. The following plot compares the old and new plat addition monthly billed kWh to the monthly
production:
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Billed kWh vs. Monthly Production

Because the new plant addition billing data and production data include the old plant kWh energy usage
and production, the old plant data had to be extrapolated out to determine the energy savings for the
new plant addition. Annual kWh savings were determined by multiplying the efficiency of the old and
new addition plants (represented by the slope of the regression line) by the average annual tons from
the new plant addition. The intercept terms are ignored since it is assumed to be the baseloads of the
facility before and after the addition. The following table outlines the variables used and calculation
methodologies for each variable:

Average Monthly kWh Savings

Total Old Plant New Plant Addition | OId Plant New Plant Avg. Monthly
Production Production Production kWh Addition kWh Savings
96,050 39,125 56,925 903,819 750,741 153,078

The following equations were used to determine the average monthly savings:
New Plant Addition Production = Total Plant Production — Old Plant Production
0Old Plant kWh = 0ld Plant kWh/Ton * New Plant Addition Production

New Plant kWh = New Plant kWh/Ton x New Plant Addition Production

Where:
Total Production = Average monthly tons from the new and old plant addition period
Old Plant Production = Average monthly tons from the old plant period

New Plant Addition Production = Average monthly tons from the new plant addition

Old Plant kWh = Old plant kWh normalized to new plant addition production
New Plant Addition kWh = New plant addition kWh normalized to new plant addition production
Savings = Difference between old and new plant addition kWh

While trending data was obtained during M&V, the trend data required a significant amount of
assumptions to calculate energy savings. Because only post amp and speed data were tended, motor
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kWh had to be calculated using assumed full load amps, assumed power factor, assumed and full load
kW. The baseline fan and pump operation also had to be assumed as constant, full load operation year-
round was not probable. Due to the high number of assumptions with the trend data, realized energy
savings are only based on billing and production data.

The total billing regression energy savings were used to determine measure level savings. Measure
level savings are shown in the following table:

Custom Savings

TRM Measure End Use Gross Ex Gross Ex Gross kWh

Measure Name/ID Reference Catedo Program | Ante kWh Post kWh | Realization
Number gory Savings Savings Rate

Motors VFD 1169 VFD for Process | Custom 2,056,320 1,836,937 89%

Total 2,056,320 1,836,937 89%

There were significant differences in the ex ante and ex post analysis methodologies for the custom
measure, with a realization rate of 89%. The ex ante analysis didn’t use actual site-specific trending,
billing, or production data and made several assumptions. The largest assumption in the ex ante
analysis was that the fans and pumps operated constantly at 60 Hz and would be reduced to 55 Hz.
The ex ante also included savings for a soft starter on a conveyor, which doesn’t save energy. The ex
ante assumptions created significant uncertainty with the ex ante savings estimates. ADM used billing
and production linear regressions to determine realized energy savings. The billing and production
regressions compared the energy use of the new plant addition to a site specific “industry standard”
baseline which was the old plant at the same facility. This method better accounts for actual site process
energy usage than the ex ante calculations and compares the new plant addition to an actual baseline.

The verified annual site-level energy savings are 1,836,937 kWh, resulting in an 89% realization rate.

A table showing the energy savings achieved by the measures evaluated for this site is shown below:

Site-Level Energy Savings

kWh Savings
Gross Ex
Incentive End Use Category | Gross Ex Ante | Gross Ex Post Gross Post kW
: . Realization ;
kWh Savings kWh Savings Rate Reduction
Custom Motors 2,056,320 1,836,937 89% 253.39
Total 2,056,320 1,836,937 89% 253.39
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Site ID 6302

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed four photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/01/18 and
11/28/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Ante Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kwh kwh
Name/ID R’\?Lenr]%r;cre Category Quantity Quantity Wattage Wattage Operation Int'f:e;?:tcélron Savings Savings Eﬁalg;?él
100201- 11 11| 164 37| 4030| 109| 4656 | 6,155| 132%
Lighting-Non
pnear LED 26| 26| 164| 37| 2520| 1.00| 11,006 | 9,095 | 83%
Replacing T12
Fia 9 11 8| 164| 40| 2937 | 1.09| 4954 4773 | 96%
1169 Lighting | Custom
100101-
Lighting-Linear
;:‘:(?;;ED 96 96 42 23 8,760 1.09 | 17,097 | 17,494 | 102%
Replacing T12
Fixture
Total 37,713 | 37,517 99%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (4,030) are greater than the annual hours of operation used to calculate ex ante savings (3,120),
while the second and third line items are fewer (2,520 and 2,937, respectively). The fourth line item
corresponds with the ex ante hours (8,760).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?’8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 99%.

278 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Lighting 37,713 37,517 99% 713
Total 37,713 37,517 99% 7.13
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Site ID 6304

Data Collection

The participant received EMS incentives.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, interviewing facility personnel regarding lighting operating schedules, and installed four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/02/18
and 4/12/18.

Analysis Results

Lighting Controls Savings Calculations

Measure MTRM End U Controlled gea?ng Gross Ex Gross Ex Gross KWh
R ?asure Cnt se Program Quantity V(\)In IEO e Baseline Hours Efficient Hours | IOO ":.g Ante kWh Post kWh Realization
Name/ID l\?u(er;%rlsre ategory atlage nlf;ifolron Savings Savings Rate
108320-Lighting-
Lighting Replacing | 1169 Lighting EMS 377 52 5,286 3,844 114 | 55,618 | 31,914 57%
Existing System
Total 55,618 | 31,914 57%

Primary data were used to develop estimates of annual base and post lighting operating hours. The
base hours were logged, and the post hours were verified through the facilities EMS program. For all
facility areas monitored, the estimated annual base operating hours (5,286) were less than those used
to develop the ex ante energy savings estimates (6,516). The monitoring system post annual hours
(3,844) were greater than the ex ante hours (3,000).

A heating and cooling interactive factor of 1.14, applicable to a gas heated, assembly facility in St. Louis
was applied to the ex post lighting energy savings. The ex ante savings estimate accounted for a 1.07
factor.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.?”®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 57%. The ex ante energy savings estimate was premised on
overestimated annual baseline lighting operating hours and underestimated post lighting operating
hours.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
EMS Lighting 55,618 31,914 57% 6.06
Total 55,618 31,914 57% 6.06
279 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6305

Data Collection

The participant received EMS Program incentives from Ameren Missouri for adding fan schedules to
the energy management system (EMS) that allow the HVAC fans to cycle off during unoccupied hours.

During the M&V visit, ADM staff verified the installation of new EMS controls and interviewed site
personnel regarding equipment operation. Data from the EMS were collected where possible. ADM
also acquired and reviewed the energy calculations used in the ex ante analysis.

Analysis Results

EMS Controls Savings Calculations

Energy savings for the installed measures were calculated using IPMVP Option D: Calibrated
Simulation. As part of a PY2017 project, ADM compiled an eQuest model of the baseline facility using
the details and construction documents collected during the on-site M&V visit and from the project
documentation.

Upon completion of the initial model, a custom weather file was created using NOAA weather data for
the region. Using this weather file and the utility provided billing data for the building, ADM ensured that
the model’s energy load shape matched that of the bills. The results of this calibration effort can be
seen below:

Monthly kWh Calibration

Upon completion of the calibration for the baseline eQuest model, the impacts of the installed measures
were added using parametric runs. ADM added more parametric runs to the existing PY2017 model for
this project. Once the new parametric runs were defined, the new baseline model and parametric runs
were simulated using TMY3 weather data. The total realized energy savings are the differences
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between the baseline and as-built models’ energy usages, and the total site-level energy savings by
end use can be seen in the following table:

Typical Year Energy Usage (kWh) by End Use

End-Use Baseline As-Built S:\l//:;rhgs

Lighting 2,647,672 2,647,672 0

Misc. Equipment 1,322,911 1,322,911 0

Heating 2,371,070 2,249,346 121,725

Cooling 1,670,365 1,694,326 -23,961

Heat Rejection 176,344 176,518 -174

Auxiliary (pumps) 792,367 793,650 -1,283

Vent Fans 1,108,809 1,065,735 43,073

Domestic Hot Water 187,790 187,596 194

Ext. Lighting 2,036 2,036 0

Total 10,279,364 | 10,139,789 139,574

Measure level savings are shown in the following table:
EMS Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program Ante kWh | Post kWh | Realization
Number Category Savings Savings Rate

117920 - Cooling 1169 Cooling EMS 47,477 -24,135 -51%
118220 - HVAC 1169 HVAC EMS 70,904 43,073 61%
118120 — Heating 1169 Heating EMS 29,127 120,636 414%
Total 147,508 139,574 95%

There were significant differences in the ex ante and ex post analyses for the EMS controls installed
under this project, with a realization rate of 94%. The ex ante analysis uses bin calculations. ADM was
provided the ex ante bin calculations, and ADM determined that many assumptions were made that
lead to drastically different measure level savings. The largest difference is that the bin calculations do
not accurately account for the outside air that was brought in during unoccupied hours before the fans
could cycle off.

The ex post analysis uses eQuest energy simulations calibrated to actual billing data. This method
accounts for interactive effects and HVAC system operations better than the ex ante bin calculations.

The ex post energy simulations show that a lot of the unoccupied hours during the cooling season are
moderate enough that the outside air brought in for ventilation precooled the facility without a call for
cooling. This loss of free precooling before an actual call for cooling resulted in negative cooling
savings. Also due to the outside air that was brought in during unoccupied hours, heating savings are
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significantly higher than expected. The bin calculations underestimated how much heating energy was
required to heat the extra ventilation air that is no longer brought in.

Verified annual savings for the EMS Program incentives are 139,574 kWh, resulting in a site-level
realization rate of 95%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.

Site-Level Energy Savings

kWh Savings

Gross Ex
Incentive End Use Category /(\Br ?Si 5/’/; Gross Ex Post A G/r, os? Post kW
fre. kWh Savings eazalon | Reduction

Savings Rate
Cooling 47,477 -24,135 -51% -21.98
EMS HVAC 70,904 43,073 61% 19.12
Heating 29,127 120,636 414% 0.00
Total 147,508 139,574 95% -2.86
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Site ID 6306

Data Collection

The participant received EMS Program incentives from Ameren Missouri for installing a new energy
management system (EMS) to control HVAC schedules.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the EMS were collected where possible. ADM also gathered
mechanical schedules and HVAC equipment nameplate information.

Analysis Results

EMS Optimization Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Cooling and Heating degree days (CDD & HDD) were calculated for each billing period and used with
a pre/post binary flag variable in an electric usage regression resulting in an R? of 0.907 and adjusted
R? of 0.892. From the regression, the following equation was derived and used to calculate monthly
energy consumption for the pre and post-retrofit configurations:

kW hyponeniy = 56.40 X CDD + 13.27 x HDD — 5,387.87 x PrePost + 17,753.20

Where:
kWhmonthiy = Monthly kWh Consumption
Days = Number of Days for the Billing Period
CDD = Cooling Degree Days for the Month with a Base Temperature of 71.51°F
HDD = Heating Degree Days for the Month with a Base Temperature of 59.00°F
PrePost = Pre/Post-Retrofit Binary Flag for Finalization of Implementation

The following table presents the T Statistics for the regression variables:

Significance of kWh Regression Variables

Variable T Stat

Intercept 19.96

CDD 12.52

HDD 8.25

PrePost -7.24

Electric energy usage values were calculated on a monthly basis using the derived regression equation.
The following plot compares the monthly billed kWh to the regressed kWh:
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Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference
between baseline and as-built energy consumption for the facility, and can be seen in the following

table:

Monthly kWh Savings

kWh
Month CDD HDD
Baseline As-Built Savings

Jan 0 930 30,096 24,709 5,388
Feb 0 682 26,798 21,411 5,388
Mar 12 363 23,235 17,847 5,388
Apr 28 173 21,659 16,271 5,388
May 38 61 20,698 15,310 5,388
Jun 207 2 29,447 24,059 5,388
Jul 303 0 34,818 29,430 5,388
Aug 211 0 29,639 24,252 5,388
Sep 86 12 22,776 17,388 5,388
Oct 9 198 20,877 15,489 5,388
Nov 1 457 23,872 18,484 5,388
Dec 0 856 29,111 23,723 5,388

Total 313,027 248,373 64,654

The total billing regression energy savings were used to determine measure level savings. Measure

level savings are shown in the following table:
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EMS Savings

TRM Measure End Use Gross Ex Gross Ex | Gross kWh

Measure Name/ID Reference Catedo Program | Ante kWh Post kWh | Realization
Number gory Savings Savings Rate

117920 -HVAC 1169 Cooling EMS 20,182 40,795 202%

118220 -Cooling 1169 HVAC EMS 11,804 23,860 202%

Total 31,986 64,654 202%

There were significant differences in the ex ante and ex post analysis methodologies for the EMS
measures, with a realization rate of 202%.

The ex ante analysis for the HVAC optimization measures used bin analyses with assumed occupancy
schedules, fan speeds, recovered loads, and HVAC loads. All these assumptions created significant
uncertainty with the ex ante savings estimates. The ex ante analysis didn’t use any site-specific trending
or utility data. It should also be noted that the application was originally submitted with expected savings
of 518,550 kWh. The number was significantly reduced to the current expected savings by the
contractor prior to incentives. There wasn’'t a scope or detailed explanation for the change, but the
submitted savings were obviously overestimated compared to the total annual energy usage of the
facility. The adjusted ex ante savings appear to have been overly conservative. ADM used a billing
regression with a good fit (R Square = 0.907) to determine realized energy savings. This method better
accounts for actual site HYAC energy usage than the ex ante calculations.

The high realization rate is due to the ex ante analysis using schedules and setbacks in the baseline
scenario. During the site visit, the sit contact indicated no schedules or setbacks were present before
the project was implemented. The ex ante analysis had the baseline fans running from 4 AM to 10 PM,
7 days per week, or 6,205 hours annually, and used a 73°F occupied and 85°F unoccupied cooling
schedule. Using a schedule and setbacks in the baseline lowered the potential savings compared to
the fans running nearly year round and with not setbacks.

The verified annual site-level energy savings are 64,654 kWh, resulting in a 202% realization rate.
A table showing the energy savings achieved by the measures evaluated for this site is shown below:

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category | Gross Ex Ante | Gross Ex Post Gross Post kW
kWh Savings kWh Savings | Realization Rate | Reduction
EMS Cooling 20,182 40,795 202% 37.15
HVAC 11,804 23,860 202% 10.59
Total 31,986 64,654 202% 47.74
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Site ID 6307

Data Collection

The participant received EMS Program incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the installation of EMS optimized start controls and VFD
installation, and interviewed site personnel regarding equipment operation. Data from the energy
management system (EMS) were collected where possible. ADM also gathered HVAC equipment
nameplate information.

Analysis Results

EMS Controls Savings Calculations

Energy savings for the EMS controls were calculated using prototypical energy simulation. ADM used
a calibrated eQuest model of a church from a project completed in a previous program year. To account
for local weather, the calibrated model’'s HVAC systems were allowed to auto-sized during a sizing run
with local weather data. Using project documents and the details collected during the on-site M&V visit,
heating, cooling, and fan schedules were created for the baseline and as-built models. ADM ran
parametric simulations to determine the prototypical annual energy usage of the model with EMS
optimized start controls, and a VFD on a 25-horsepower supply fan. The realized energy savings are
the differences between the parametric simulations’ energy usages, and the energy savings by end
use can be seen in the following table:

Prototypical Annual Energy Usage (kWh) by End Use

End Use Baseline Optimized As-Built
(kWh) Start (kWh) (kWh)
Cooling 219,442 214,738 210,929
Heat Rejection 6,661 6,599 6,265
Heating 0 0 0
Ventilation 297,038 285,998 260,590
Auxiliary Pumps 19,174 18,880 18,876
Misc. Equipment 106,319 106,319 106,319
Lighting 273,563 273,563 273,563
Total 922,197 906,096 876,543

The prototypical annual energy savings were normalized to modeled fan horsepower. This was done
by dividing the difference in parametrically modeled savings by the modeled horsepower. This
normalized kWh/hp savings value was multiplied by the horsepower of the controlled fans to
determine site savings.

The following table presents information on prototypical and actual equipment and expected and
realized energy savings for the EMS controls and VFD installed at the site:
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EMS Controls Savings

Fan HP EMS Controls Savings
Program Measure Realized kWh
. Prototypical Normalized ;
Prototypical Actual b Savings
kWh kWh/hp
EMS Fan Scheduling 56.7 35.7 16,100 284 10,137
HVAC VFDs 56.7 27.5 29,554 521 14,313
Total 24,449
Measure level savings are shown in the following table:
Custom and EMS Savings
TRM Gross Gross
Gross kWh
Measure End Use Ex Ante | Ex Post L
Measure Name/ID Program Realization
Reference Category kWh kWh
) , Rate
Number Savings | Savings
117920-Cooling Existing System 1169 Cooling EMS 3,361 3,001 89%
118220-HVAC Existing System 1169 HVAC EMS 4,456 7,136 160%
113321-VFD for Fan Replacing Failed
. 1169 HVAC EMS 20,496 14,313 70%
Equipment
Total 28,313 24,449 86%

There were significant differences in the ex ante and ex post analysis methods for the EMS controls
and VFD implementation, with a realization rate of 86%. ADM analysis utilized energy modeling to
calculate savings whereas ex ante methodology included bin calculations with assumptions about
operation hour reductions associated with optimized start programming. Additionally, ex ante savings
calculations for the VFD installation used assumed bin hours for the fan operation profile.

Ex ante optimized start savings calculated cooling energy savings using the full load cooling capacity,
which overestimated cooling energy savings. This is due to the cooling equipment not operating at full
load for every hour of operation throughout the year. ADM’s model showed that the majority of savings
were realized through reduced fan operation hours as opposed to cooling energy reduction.

Additionally, the assumed bins used by ex ante calculations for VFD savings overestimated energy use
reduction. The bins overestimated the amount of time the supply fan operates at part loads. The table
below shows the ex ante bins versus bins calculated using modeled fan energy demand. Utilizing the

updated bins and ex ante methodology, savings were calculated to be approximately 50% less than ex
ante claimed savings.
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Verified annual savings for the EMS Program incentives are 24,449 kWh, resulting in a realization rate

of 80%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.

Fan Operation Profile

Flow %

Ex Ante
Time (%)

Ex Post
Time (%)

100%

10%

47%

90%

15%

34%

80%

25%

2%

70%

25%

2%

60%

15%

2%

50%

10%

3%

40%

0%

2%

30%

0%

5%

20%

0%

3%

10%

0%

0%

0%

0%

0%

Site-Level Energy Savings

kWh Savings
Gross Ex
Incentive End Use Category Gross Ex Gross Ex Gross Post kW
Ante kWh Post kWh Realization | Reduction
Savings Savings Rate
Cooling 3,361 3,001 89% 27
EMS HVAC 4,456 7,136 160% 3.2
HVAC 20,496 14,313 70% 6.4
Total 28,313 24,449 86% 12.3
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Site ID 6309

Data Collection

The participant received New Construction lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/06/18 and
10/16/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Name/
ID

TRM
Measure
Reference

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross Ex
Post kWh
Savings

Gross kWh
Realization
Rate

Number

406123-
Lighting-
New Const.
Lighting
Power
Density(LPD)

New

Construction 1.09

3000 Lighting 225 225 108 31 6,218 150,671 | 148,390

Total 150,671 | 148,390

The lighting energy use of the installed lighting equipment is compared with the estimated lighting
energy use associated with the applicable new construction baseline (ASHAE 90.1 2007) to determine
realized lighting energy savings. The manufacturing facility constructed in St. Louis County was subject
to the 2009 IECC code in effect during the building design, which allows for 1.0 lighting watts/SF for
the office space and 1.30 lighting watts/SF for the manufacturing space. The code compliant baseline
lighting wattage for the office space was 13,863 watts (1.0 watts/SF*13,863SF) and for the
manufacturing space the lighting baseline was 10,374 watts (1.3 watts/SF*7,980SF).

The annual lighting hours of operation verified during the M&V site visit (6,218) are fewer than the
annual hours of operation used to calculate ex ante savings (8.712).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned light
manufacturing in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate did not account for heating and cooling interactive effects.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.28°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 98%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

280 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | Post kW
Category . . .

Savings Savings Rate Reduction
New Construction Lighting 150,671 148,390 98% 28.19
Total 150,671 148,390 98% 28.19
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Site ID 6310

Data Collection

The participant received Retro-Commissioning (RCx) Program incentives from Ameren Missouri.

During the M&V visit, ADM staff verified the optimization of building automation system (BAS) and
interviewed site personnel regarding equipment operation. Data from the BAS were collected where
possible. ADM also gathered site occupancy schedules, lighting information, and HVAC equipment
nameplate data.

Analysis Results

RCx Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Cooling and heating degree days (CDD & HDD) were calculated for each billing period and used with
a pre/post binary flag and school days variables in an electric usage regression resulting in an R? of
0.968 and adjusted R? of 0.958. From the regression, the following equation was derived and used to
calculate monthly energy consumption for the pre and post-retrofit configurations:

kW hoponeniy = 228 X CDD + 89.4 x HDD — 11,550 X Pre_Post + 41.1 x HDD_Post + 1,853 x School_Days + 8,137

Where:
kWhmonthiy = Monthly kWh Consumption
CDD = Cooling Degree Days for the Month with a Base Temperature of 63°F
HDD = Heating Degree Days for the Month with a Base Temperature of 45°F
Pre_Post = Pre/Post-Retrofit Binary Flag

HDD Post =HDD multiplied by Pre_Post
School_Days = Number of School Days for the Month

The following table presents the T Statistics for the regression variables:
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Significance of kWh Regression Variables

Variable T Stat

Intercept 2.71

School_Days 13.6

Pre_Post -10.3
CDD 214
HDD 12.1
HDD_Post 4.04

Electric energy usage values were calculated on a monthly basis using the derived regression equation.
The following plot compares the monthly billed kWh to the regressed kWh:

Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference

between baseline and as-built energy consumption for the facility, and can be seen in the following
table:

Monthly kWh Savings
kWh

Month CDD HDD

Baseline | As-Built | Savings
Jan 0 279 64,642 64,586 56
Feb 1 179 63,246 59,070 4,176
Mar 17 54 53,997 44,688 9,309
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kWh

Month CDD HDD

Baseline | As-Built | Savings
Apr 33 13 31,678 20,661 11,017
May 54 1 20,644 9,137 11,507
Jun 162 0 59,923 48,374 11,550
Jul 212 0 88,005 76,455 11,550
Aug 173 0 79,215 67,666 11,550
Sep 94 0 61,029 49,479 11,550
Oct 18 12 46,753 35,697 11,056
Nov 5 76 51,171 42,730 8,440
Dec 0 229 63,824 61,694 2,130
Total 684,126 | 580,237 | 103,889

The total billing regression energy savings were used to determine measure level savings. Another
project, Project 2, was also completed at this site during the evaluated timeline but was not sampled.
The expected savings for Project 2 are 63,536 kWh. Those savings were subtracted from the total
billing regression savings to obtain the total site-level energy savings (103,889 — 63,536 = 40,353 kWh).

Measure level savings are shown in the following table:

RCx Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh Post kWh | Realization
Category . .
Number Savings Savings Rate

113220 - HVAC 1169 HVAC RCx 37,818 36,170 96%
115920 - Cooling 1169 Cooling RCx 4,374 4,183 96%
Total 42,192 40,353 96%

There were significant differences in the ex ante and ex post analysis methodologies for the RCx
measures, with a realization rate of 96%. The ex ante analysis for the HVAC optimization measures
used bin analyses with assumed occupancy schedules, fan speeds, and HVAC loads. All these
assumptions created significant uncertainty with the ex ante savings estimates. The ex ante analysis
did not use any site-specific trending or utility data. ADM used a billing regression with a good fit (R
Square = 0.968) to determine realized energy savings. This method better accounts for actual site
HVAC energy usage compared to the ex ante calculations.

The verified annual site-level energy savings are 40,353 kWh, resulting in a 96% realization rate.

A table showing the energy savings achieved by the measures evaluated for this site is shown below:
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Site-Level Energy Savings

kWh Savings
Gross Ex
Incentive End Use Category | Gross Ex Ante | Gross Ex Post Gross Post kW
; . Realization ;
kWh Savings kWh Savings Rate Reduction
HVAC 37,818 36,170 96% 16.06
Retro -Commissioning
Cooling 4,374 4,183 96% 3.81
Total 42,192 40,353 96% 19.87
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Site ID 6312

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing personnel regarding lighting operating schedules and was determined that photo cells
were in use as well as timers.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Ml§shﬁre End Use Baseline Efficient Baseline Efficient Annual gﬁi}:gg Ex Ante Ex Post Gross kWh
Name/ID R’\?Lenr]%r;cre Category Program Quantity Quantity Wattage Wattage (;-';:rg\stig; Inf;itc(tliron kWh Savings Gg;svsinzvg\)lh Re?!ztaet fon
100208-
Lighting-Non 36 36 455 84 4,308 1.00 58,578 57,616 98%
Linear LED Exterior
Fixture 169 | |ighting | Custom
Replacing 669 669 455 84 2,920 1.00 | 725,718 | 725,833 100%
M H Fixture
Total 784,296 | 783,449 100%

The annual lighting hours of operation for the line items in the above table using photo cells (4,30828")
are less than the hours of operation used to calculate ex ante savings (4,380). In addition, the second
line item above has a timer which turns the lighting off in the very early morning hours.

A heating and cooling interactive factor of 1.00, applicable to an unconditioned exterior space in St.
Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate did not account
for heating and cooling interactive factors.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.28?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 100%.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Custom Exterior Lighting 784,296 783,449 100% 4.40
Total 784,296 783,449 100% 4.40

281 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
282 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID

Data Collection

6313

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/11/18 and

1/14/19.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post
Gross kWh
Savings

Gross kWh
Realization
Rate

306135-
Lighting-LED
Lamp Fixt
Replac T5
Lamp Fixt

3088

306143-
Lighting-LED
Lamp Fixt
Replac T8
Lamp Fixt

3025

306135-
Lighting-LED
Lamp Fixt
Replac TS
Lamp Fixt

3088

306142-
Lighting-LED
Lamp Fix
Replac T12
Lamp Fixt

3026

306135-
Lighting-LED
Lamp Fixt
Replac T5
Lamp Fixt

3088

306143-
Lighting-LED
Lamp Fixt
Replac T8
Lamp Fixt

3025

306135-
Lighting-LED
Lamp Fixt
Replac TS
Lamp Fixt

3088

306143-
Lighting-LED
Lamp or Fixture
Replacing T8
Lamp or Fixture

3025

Lighting

Standard

38

38

62

25

1,341

0.98

5,078

1,852

36%

59

25

1,120

0.98

245

75

31%

62

25

8,760

0.98

134

318

238%

22

22

117

50

8,760

0.98

5,322

12,684

238%

94

25

8,760

0.98

748

1,781

238%

62

25

1,120

0.98

935

285

30%

59

25

1,120

0.98

737

225

30%

26

26

360

150

2,294

0.98

19,717

12,305

62%

14

14

114

50

1,120

0.98

3,236

986

30%

114

50

1,120

0.98

693

211

30%

130

130

59

25

3,001

0.98

15,961

13,031

82%

59

25

1,636

0.98

737

328

44%

42

42

59

25

1,120

0.98

5,156

1,572

30%
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TRM Heating
Measure Measure End Use Program Baseline Eﬁicielnt Baseline Efficient '_ﬁ) nurlgegf Coolinvg Ex Ante GEE:IS\?\}h S;%?iigt\i,gg
Name/ID RﬁLenr]%r;cre Category Quantity Quantity Wattage Wattage Operation Intg;ifgron kWh Savings Savings Rate
25 25 114 50 1,856 0.98 5,778 2,918 50%
296 296 88 38 1,268 0.98 53,447 | 18,429 34%
95 95 59 25 3,001 0.98 11,664 9,623 82%
301037-
Lighting-LED
<=20 Watt
Lamp Fixt 3011 14 14 43 10 3,237 0.98 1,617 1,469 91%
ReplHalogen A
>=40 Watt
Lamp Fixt
301039-
Lighting-LED 6 6 90 19 3,237 0.98 1,538 1,355 88%
<=20 Watt
Lamp Fixt 3008 19 19 35 8 5,308 0.98 1,853 2,675 144%
Replacing
HalogenPAR 6 6| 175 19| 3237 | 098| 3380 | 2976 | 88%
Lamp Fixt
Total 137,976 | 84,999 62%

The annual lighting hours of operation verified during the M&V site visit for the third through fifth- and
nineteenth-line items in the table above (ranging form 5,308 to 8,760) are greater than the annual hours
of operation used to calculate ex ante savings (3,375). The remaining measures have hours of
operation (ranging from 1,120 to 3,001) which are fewer than the ex ante hours estimate (3,375).

An adjusted base wattage of 43W for the seventeenth line item in the table above was used in the ex
post savings analysis to meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp.
The ex ante base wattage of 42W was computed within the application by factoring 70% of a 60W
incandescent lamp.

A heating and cooling interactive factor of 0.98, applicable to an electric heated, air conditioned
education facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?83

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 62%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 94% of the installed measures and overestimated
heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 137,976 84,999 62% 16.15
Total 137,976 84,999 62% 16.15

283 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings 481




Site ID 6316

Data Collection

The participant received EMS Program incentives from Ameren Missouri for installing a new energy
management system (EMS) to control HVAC schedules.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the EMS were collected where possible. ADM also gathered
mechanical schedules and HVAC equipment nameplate information.

Analysis Results

EMS Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Cooling and heating degree days (CDD & HDD) were calculated for each billing period and used with
a pre/post binary flag variable in an electric usage regression resulting in an R? of 0.947 and adjusted
R? of 0.934. From the regression, the following equations were used to calculate monthly energy
consumption for the pre and post-retrofit configurations:

kWh/Day = 17,000 + 14.39 x CDD — 3.558 x HDD — 3,177 X PrePost

kWhmonthiy = kWh/Day X Days

Where:

kWh/Day = Daily Average kWh for Each Day in the Billing Period
kWhmonthiy = Monthly kWh Consumption

Days = Number of Days for the Month
CDD = Cooling Degree Days for the Month with a Base Temperature of 65°F
HDD = Heating Degree Days for the Month with a Base Temperature of 65°F

PrePost = Pre/Post-Retrofit Binary Flag

The following table presents the T Statistics for the regression variables:
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Significance of kWh Regression Variables

Variable T Stat
Intercept 14.2
CDD 4.32
HDD -2.40
PrePost -4.09

Electric energy usage values were calculated on a monthly basis using the derived regression equation.

The following plot compares the monthly billed kWh to the regressed kWh:

Billed vs. Regressed kWh/Day

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference
between baseline and as-built energy consumption for the facility, and can be seen in the following

table:

Monthly kWh Savings

kWh
Month Days CDD HDD
Baseline As-Built Savings
Jan 31 0 1,114 404,183 305,691 98,492
Feb 28 1 843 392,331 303,370 88,961
Mar 31 33 509 485,795 387,303 98,492
Apr 30 69 289 508,756 413,441 95,315
May 31 108 132 560,590 462,097 98,492
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kWh
Month Days CDD HDD
Baseline As-Built Savings
Jun 30 369 14 667,815 572,500 95,315
Jul 31 493 1 746,788 648,296 98,492
Aug 31 393 3 701,941 603,448 98,492
Sep 30 200 45 591,402 496,087 95,315
Oct 31 35 335 505,479 406,986 98,492
Nov 30 7 618 447,247 351,932 95,315
Dec 31 0 1,041 412,244 313,751 98,492
Total 6,424,570 5,264,901 1,159,668

The total billing regression energy savings were used to determine measure level savings. An additional
project, Project 2, was completed at the facility during the regressed period; thus, the additional savings
from this measure were captured by the regression. To calculate the realized savings and realization
rate for this project, Project 2, the ex ante savings for the additional measure were subtracted from the
regressed savings to find the final ex post savings. The following table summarizes the regressed
versus measure savings:

Regressed vs Measure Savings

Total Regressed Savings 1,159,668
Ex Ante Savings for Additional Project 801,075
Ex Post Savings 358,593

Measure level savings are shown in the following table:

EMS Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh Post kWh | Realization
Category . .
Number Savings Savings Rate
117920 - HVAC - Cooling 1169 Cooling EMS 379,191 358,593 95%
Total 379,191 358,593 95%

There were significant differences in the ex ante and ex post analysis methodologies for the RCx
measures, with a realization rate of 95%. The ex ante analysis for the HVAC optimization measures
used bin analyses with assumed occupancy schedules, fan speeds, recovered loads, and HVAC loads.
All these assumptions created significant uncertainty with the ex ante savings estimates. The ex ante
analysis didn’t use any site-specific trending or utility data. ADM used a billing regression with a good
fit (R Square = 0.947) to determine realized energy savings. This method better accounts for actual site
HVAC energy usage than the ex ante calculations.

The verified annual site-level energy savings are 358,593 kWh, resulting in a 95% realization rate.

A table showing the energy savings achieved by the measures evaluated for this site is shown below:
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Site-Level Energy Savings

kWh Savings
Gross Ex
Incentive End Use Category | Gross Ex Ante | Gross Ex Post Gross Post kW
. . Realization ;
kWh Savings kWh Savings Rate Reduction
EMS Cooling 379,191 358,593 95% 326.57
Total 379,191 358,593 95% 326.57
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Site ID 6319

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed nine photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/26/2018 and
11/28/2018.

Analysis Results

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post
Gross kWh
Savings

Gross kWh
Realization
Rate

20111 1Lighting
LED<11wLamp
ReplacHalgen

A 28-52W Lamp

3011

305402-Lighting
Linear ft LED
(<=5.5 Watts/ft)
Replacing T8
32 W Linear ft

3025

Lighting

Standard

43

43

43

6,219

1.00

6,219

9,092

146%

3,151

3,151

32

14

5,352

1.01

248,579

308,003

124%

44

44

32

14

5,544

1.01

3,471

4,428

128%

Total 258,269 | 321,523 124%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours exceeded those used to develop the ex ante energy
savings estimates (4,096).

Quantities of 1,448 of the second line item in the above table, and 24 of the third line item, were installed
at a separate manufacturing facility 1.5 miles from the designated project location.

An adjusted base wattage of 43W was used in the ex post savings analysis for the first line item in the
above table to meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp. The ex
ante base wattage of 42W was computed within the application by factoring 70% of a 60W incandescent
lamp.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned light
manufacturing facility in St. Louis, was applied to the ex post lighting energy savings. A factor of 1.00
was used for unconditioned spaces. The ex ante savings estimate accounted for a heating and cooling
factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.284

284 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 124%. The ex ante energy savings estimate was premised upon
underestimated annual hours of operation.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 258,269 321,523 124% 61.08
Total 258,269 321,523 124% 61.08
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Site ID 6320

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, interviewing facility personnel regarding lighting operating schedules, and installed nine photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/02/18
and 12/03/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Mggs'\lljlre End Use Baseline Efficient Baseline Efficient Annual gigﬂgg Gross Ex Gross Ex Post Gross kWh
Name/ID RﬁLer:]ir;cre Category Program Quantity | Quantity | Wattage Wattage g‘;;;igfn Int;;zéféiron Asrgiﬁ\é\éh kWh Savings Rezggta; on
306135-
Lighting- 351 351 360 142 | 4,877 1.09 | 717,219 | 407,444 57%
LED Lamp
or Fixture 3088 Lighting | Standard
Replacing
T5 Lamp or 46 46 240 142 8,760 1.00 42,254 39,490 93%
Fixture
Total 759,473 446,935 59%

Lighting Controls Savings Calculations

TRM Heating Gross Ex Gross Ex Gross kWh
Measure End Use ’ Controlled Baseline Efficient Cooling A
Measure Name/ID Reference Category Program Quantity Wattage Hours Hours Interaction Ante_kWh POSt.kWh Realization
Number Factor Savings Savings Rate
021400-301818-
Lighting-Fixture
Mounted Occupancy | 3477 | |ighting | Standard 46 142 | 8760 | 8291 | 1.00 | 119,100 | 3,066 3%
Sensor Controlling
>50 and <=200 Watts
Replacing No Controls
Total 119,100 3,066 3%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the first
table above (4,877) are fewer than the annual hours of operation used to calculate ex ante savings
(8,760). The ex ante hours for the entire facility (8,760) were premised on 24/7 usage however, the
first line item baseline fixtures had occupancy sensors which would have produced a lower ex ante
annual hour value.

The quantity of the Controls (46) listed in the second table above is fewer than the quantity used to
calculate ex ante savings (397). The measure represents controls being installed where there were no
controls as a baseline. There were existing controls on 351 baseline fixtures.

A heating and cooling interactive factor of 1.00, applicable to an unconditioned space in St. Louis was
applied to the ex post lighting energy savings for all the warehouse spaces. A factor of 1.15 and 1.29
was used for freezer and refrigerator spaces respectively. The ex ante savings estimate accounted for
a heating and cooling factor of 1.07.
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During the M&V site visit, the baseline behavior for controlling lighting was determined by survey
questions per usage area.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.28°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 51%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 88% of the installed measures and overestimated
quantity of installed controls replacing no controls.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Standard Lighting 878,573 450,000 51% 85.48
Total 878,573 450,000 51% 85.48
285 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6322

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/25/18 and
11/26/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Baseline Efficient Baseline Efficient Cooling Ex Ante
Program } . Hours of ; .
Name/ID Reference Category Quantity Quantity Wattage Wattage Oneration Interaction kWh Savings
Number P Factor
306135-

Ex Post Gross kWh
Gross kWh Realization
Savings Rate

Lighting-LED
Lamp or
Fixture 3088 Lighting | Standard 450 450 293 115 5,740 1.02 | 482,616 | 467,381 97%
Replacing
T5 Lamp or
Fixture

Total 482,616 | 467,381 97%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were slightly greater than those used to develop the
ex ante energy savings estimates (5,631).

A heating and cooling interactive factor of 1.02, applicable to an electrically heated, air-conditioned
retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.286

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 97%. The ex ante energy savings estimate was premised on
overestimated heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 482,616 467,381 97% 88.79
Total 482,616 467,381 97% 88.79

286 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6323

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/25/18 and
11/26/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Ml§shﬁre End Use Baseline Efficient Baseline Efficient Annual ggca)}iigg Ex Ante Ex Post Gross kWn
Name/ID R’\?Lenr]%r;cre Category Program Quantity | Quantity | Wattage | Wattage gﬁ;;iga Int'f:egitc;iron kWh Savings Gg;svsinzvglh Reﬂz:: on
306135-
Lighting-LED 416 | 416 | 293 | 115| 5519 1.02 | 446,151 | 415,403 93%
Lamp or
Fixture 3088 Lighting | Standard
Replacing
T5 Lamp or 36 36 293 109 5,285 1.02 39,911 35,585 89%
Fixture
Total 486,062 | 450,988 93%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (5,631).

A heating and cooling interactive factor of 1.02, applicable to an electrically heated, air-conditioned
retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.28’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 93%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 486,062 450,988 93% 85.67
Total 486,062 450,988 93% 85.67

287 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6324

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/31/18 and
11/26/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante
Name/ID Reference Category J Quantity Quantity Wattage Wattage Interaction kWh Savings

Ex Post Gross kWh
Gross kWh Realization
Savings Rate

Number Operation Factor
306135-

Lighting-LED
Lamp or
Fixture 3088 Lighting | Standard 476 476 293 115 5,621 1.02 | 515,216 | 485,169 94%
Replacing
T5 Lamp or
Fixture

Total 515,216 | 485,169 94%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were slighting fewer than those used to develop the
ex ante energy savings estimates (5,683).

A heating and cooling interactive factor of 1.02, applicable to an electrically heated, air-conditioned
retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.288

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 94%. The ex ante energy savings estimate was premised on
overestimated heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 515,216 485,169 94% 92.16
Total 515,216 485,169 94% 92.16

288 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6325

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/25/18 and
11/26/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Ml§shﬁre End Use Baseline Efficient Baseline Efficient Annual ggca)}iigg Ex Ante Ex Post Gross kWn
Name/ID R’\?Lenr]%r;cre Category Program Quantity | Quantity | Wattage | Wattage gﬁ;;iga Int'f:egitc;iron kWh Savings Gg;svsinzvglh Reﬂz:: on
306135-
Lighting-LED 434 | 434 | 293 115 | 5,678 1.02 | 460,249 | 445,888 97%
Lamp or
Fixture 3088 Lighting | Standard
Replacing
T5 Lamp or 44 44 293 109 5,295 1.02 48,235 43,574 90%
Fixture
Total 508,484 | 489,461 96%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (5,678) are greater than the annual hours of operation used to calculate ex ante savings (5,568),
while the second line item has fewer hours (5,295).

A heating and cooling interactive factor of 1.02, applicable to an electrically heated, air-conditioned
retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.28°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 96%. The ex ante energy savings estimate was premised on
overestimated heating and cooling interactive effects.

Site-Level Energy Savings

End Use kWh Savings Gross Ex

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 508,484 489,461 96% 92.98
Total 508,484 489,461 96% 92.98

289 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6326

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed three photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/01/18 and
11/28/18.

Analysis Results

Lighting Retrofit Savings Calculations

Measure Ml§shﬁre End Use Baseline Efficient Baseline Efficient Annual ggca)}iigg Ex Ante Ex Post Gross kWn
Name/ID R’\?Lenr]%r;cre Category Program Quantity | Quantity | Wattage | Wattage gﬁ;;iga Int'f:egitc;iron kWh Savings Gg;svsinzvglh Reﬂz:: on
306135-

Lighting-LED 380 | 380 | 293| 115| 5,542 1.02 | 402,982 | 381,045 95%
Lamp or

Fixture 3088 Lighting | Standard

Replacing

T5 Lamp or 52 52 293 109 5,215 1.02 57,004 50,724 89%
Fixture

Total 459,986 | 431,768 94%

Primary data were used to develop estimates of annual lighting operating hours. For all facility areas
monitored, the estimated annual operating hours were fewer than those used to develop the ex ante
energy savings estimates (5,568).

A heating and cooling interactive factor of 1.02, applicable to an electrically heated, air-conditioned
retail facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 94%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours and heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 459,986 431,768 94% 82.02
Total 459,986 431,768 94% 82.02

290 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6328

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed nine photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/04/18 and
1/10/19.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage Interaction kWh Savings

Ex Post Gross kWh
Gross kWh Realization
Savings Rate

Number Operation Factor
100213-

Lighting-Non
Linear LED
Fixture
Replacing
CFL Fixture

1169 Custom 230 140 104 30 3,235 1.09 60,347 69,589 115%

306143-
Lighting-LED
Lamp or Fixt
Replacing
T8 Lamp or
Fixture

3025 Standard 18 18 32 29 1,156 1.09 180 68 38%

100104- Lighting

Lighting- 46 40 186 39 2,253 1.09 23,355 17,193 74%

Linear Tube
LED Fixture | 1169 Custom

Replacing 46 39 186 29 1,723 1.09 24,788 13,958 56%
T8 Fixture

306143-
Lighting-LED 35 35 56 30 2,103 1.09 3,038 2,088 69%

Lamp or Fixt | 3555 Standard
Replacing

T8 Lamp or 25 25 114 68 993 1.09 3,839 1,246 32%
Fixture

Total 115,547 | 104,142 90%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (3,235) are greater than the annual hours of operation used to calculate ex ante savings (2,860).
This measure was installed in common hallways with several continuous usage fixtures. The remaining
line items had hours (ranging from 993 — 2,253) fewer than the ex ante hours (3,120).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned high school
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?®"

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 90%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 53% of the project.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard 7,057 3,402 48% 0.65
Lighting
Custom 108,490 100,740 93% 19.14
Total 115,547 104,142 90% 19.78
21 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6331

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed two photo-sensor

loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/29/18 and
12/19/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Healing Ex Post
Measure Measure End Use Baseline Efficient Baseline Efficient Cooling Ex Ante

Name/ID Reference Category Program Quantity | Quantity | Wattage | Wattage Hoursof 1 veraction | kwh Savings | C©OSS IWh

Gross
kWh
Realizati
on Rate

Number Operation Factor Savings
100208-

A 8 8| 1,080 304 4,308 1.00 27,191 26,745 98%
Lighting-Non

Linear LED
Fixture 20 20 | 1,080 278 4,308 1.00 70,255 69,102 98%

Replacing MH
Fixture 8 8 455 140 4,308 1.00 11,038 10,856 98%

100209- 1169 Ei"tﬁtri':r Custom
Lighting-Non ghting
Linear LED

4 4 450 78 4,308 1.00 6,517 6,410 98%

Fixture

Replacing 20 20| 450| 103| 4308| 1.00| 30397 | 29898 | 98%
Pulse Start

MH Fixture

306142-
Lighting-LED
Lamp or
Fixture 3026 Lighting | Standard 38 38 138 64 6,171 1.00 10,639 17,352 | 163%
Replacing
T12 Lamp or
Fixture

Total 156,037 | 160,363 | 103%

The annual lighting hours of operation for the first five line items in the above table using photo cells
(4,308%%?) are less than the hours of operation used to calculate ex ante savings (4,380). The fifth line
item has annual lighting hours of operation verified during the M&V site visit (6,171) which are greater
than the annual hours of operation used to calculate ex ante savings (3,536). The ex ante hours for the
shop did not take into consideration the working hours of the facility nor that some of the measures
have continuous usage.

A heating and cooling interactive factor of 1.00, applicable to an unconditioned space in St. Louis, was
applied to the ex post lighting energy savings for all measure locations. The ex ante savings estimate
accounted for a heating and cooling factor of 1.07 for the fifth line item above.

292 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
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The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 103%. The ex ante energy savings estimate was premised on

underestimated annual lighting operating hours for the interior installation.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 10,639 17,352 163% 3.30
Custom Exterior Lighting 145,398 143,011 98% 0.80
Total 156,037 160,363 103% 4.10
293 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6332

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed eight photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/30/18 and
1/07/19.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante
Name/ID Reference Category d Quantity Quantity Wattage Wattage Interaction kWh Savings

Ex Post Gross kWh
Gross kWh Realization
Savings Rate

Number Operation Factor
300938-

Lighting-LED
<=14 Watt
Lamp Fixture 3007 Standard 12 12 65 9 3,160 1.09 3,905 2,325 60%
Replacing
Halogen BR/R

Lamp or Fixt Lighting

100213-
Lighting-Non 100 | 100 42 11| 3509 | 1.09| 17,988 | 11,911 66%

Linear LED 1169 Custom

FiXtUl’? Replac 28 28 15 7 3,509 1.09 1,381 914 66%
CFL Fixture

305013-

Lighting-<=80
Watt Lamp or
Fixture Replac | 3006-1 | Misc. 7 7 175 55 8,760 1.00 7,358 7,358 100%
Garage Exter
24/7HID100175
W Lamp Fixt

200808-
Lighting-LED
<=13 W Lamp
Replac Halog
MR-16 35-50W
Lamp Fixture Lighting

3012 14 14 35 5 8,760 1.09 3,937 4,028 102%

305402-
Lighting-Linear
ft LED <=5.5 3025 Standard 1,000 | 1,000 32 14 3,439 1.09 86,670 67,773 78%
W/ft) Replacing
T8 32 Watt

305114-
Lighting-62-
130 Watt Lamp
Fixture Replac | 3004-1 | Misc. 4 4 250 66 8,760 1.00 6,447 6,447 100%
Garage Exter
24/7HID 176-300
Lamp Fixture

305402-
Lighting-Linear
ft LED (<=5.5
Watts/ft)
Replacing T8
32 Watt Linear

3025 Lighting 1,000 | 1,000 32 17 5,333 1.09 64,200 87,584 136%
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Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post
Gross kWh
Savings

Gross kWh
Realization
Rate

301037-Lighting
-LED <=20W
Lamp Fixture
Replac Halog
>=40 Watt
Lamp or Fixt

3011 12 12 43 9 4,375 1.09 1,695 1,954 115%

300938-
Lighting-LED
<=14 Watt

Lamp Fixture 3007 12 12 65 9 8,760 1.09 2,876 6,445 224%

Replacing
Halogen BR/R
Lamp or Fixt

301037-
Lighting-LED
<=20 Watt
Lamp Fixture
Replacing
Halogen A
>=40 Watt
Lamp or Fixt

3011 12 12 43 10 4,813 1.09 1,644 2,087 127%

Total 198,101 | 198,828 100%

The annual lighting hours of operation verified during the M&V site visit for the fourth, fifth, and seventh
line items in the table above (8,760) match the ex ante savings estimate hours. The annual hours for
the first through third and sixth line items (ranging from 3,160 — 3,509) are fewer than the annual hours
of operation used to calculate ex ante savings (ranging from 4,500 — 5,432). The last four line items
had annual hours (ranging from 4,375 — 8,760) that were greater than the ex ante estimated hours
(4,000).

An adjusted base wattage of 43W was used in the ex post savings analysis to meet the EISA 2007
standard lumen equivalent for a 60W incandescent lamp for the ninth and eleventh line item in the table
above. The ex ante base wattage of 42W was computed within the application by factoring 70% of a
60W incandescent lamp.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 100%.

2% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Lighting 164,927 172,198 104% 32.71
Standard
Miscellaneous 13,805 13,806 100% 1.90
Custom Lighting 19,369 12,825 66% 2.44
Total 198,101 198,828 100% 37.05
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Site ID 6336

Data Collection

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed seventeen photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between
11/28/2018 and 12/17/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TR Annual Heating Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante Gross kWh kWh
Name/ID Reference Category d Quantity Quantity Wattage Wattage Interaction kWh Savings Realizati

Number Operation Factor Savings on Rate
306142-

Lighting-LED 180 180 164 60 2,172 1.09 60,411 | 44,526 74%

Lamp or Fixt 3026
Replacing
T12 Lamp or 6 6 82 44 1,222 1.09 736 305 41%
Fixture

306143-

Lighting-LED
Lamp or Fixt 3025 15 15 114 80 2,399 1.09 1,646 1,340 81%
Replacing T8
Lamp or Fixt

306142- Lighting | Standard

Lighting-LED
Lamp or Fixt
Replacing
T12 Lamp or
Fixture

3026 50 50 164 60 1,519 1.09 16,781 8,651 52%

306143- .
Lighting-LED 50 50 | 114 80 | 2,081 109 | 5486 | 3874 | 71%

Lamp or Fixt 3025

Replacing T8 7 7 59 32| 1,891 1.09 610 391 | 64%
Lamp or Fixt

100211-
Lighting-Non
Linear LED Exterior
Fixture 169 | Lighting
Replacing
HPS Fixture

Custom 10 10 465 60 4,308 1.00 17,739 | 17,446 98%

306142-
Lighting-LED
Lamp or Fixt
Replacing
T12 Lamp or
Fixture

3026 20 20 82 30 1,224 1.09 3,356 1,394 42%

306143-

Lighting-LED
Lamp or Fixt 3025
Replacing T8
Lamp or Fixt

Hohting | Standard | 45| 45| 59| 32| 1204 | 109| 1306| 574 44%

306142- 43 43 164 60 1,090 1.09 14,432 5,338 37%

Lighting-LED
Lamp or Fixt | 5020 14 14 82 30| 1,760 | 1.09| 2,349 | 1,403 | 60%

Replacing 1 1 122 45 | 2,399 1.09 248 202 | 82%
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TRM Heating Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient '_ﬁ) nur:lsjﬂf Cooling Ex Ante GrEJ);sPl?\f\;h kWh
Name/ID Reference Category Quantity Quantity Wattage Wattage Operation Interaction kWh Savings Savings Realizati
Number Factor on Rate
T12 Lamp or
Fixture
Total 125,100 | 85,444 68%

Primary data were used to develop estimates of annual lighting operating hours for the interior
installations. For all interior facility areas monitored, the estimated annual operating hours (ranging from
1,222 — 2,399) were fewer than those used to develop the ex ante energy savings estimates (3,016).
The annual lighting hours of operation for the seventh line item in the above table using photo cells
(4,3082%) are less than the hours of operation used to calculate ex ante savings (4,380).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air-conditioned large office
in St. Louis, was applied to the ex post lighting energy savings for the interior installations. The ex ante
savings estimate accounted for a heating and cooling factor of 1.07. A factor of 1.00 was applied to
the exterior measure which corresponds with the ex ante factor.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 68%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours.

Site-Level Energy Savings

kWh Savings Gross Ex

Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 107,361 67,998 63% 12.92
Custom Exterior Lighting 17,739 17,446 98% 0.10
Total 125,100 85,444 68% 13.02

295 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
2% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6337

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed ten photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/27/2018 and
12/19/2018.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating
Measure Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling Ex Ante
Name/ID Reference Category 9 Quantity Quantity Wattage Wattage Interaction kWh Savings

Ex Post Gross kWh
Gross kWh Realization
Savings Rate

Number Operation Factor
306143-

Lighting-LED
Lamp Fixt 3025 115 115 88 51 1,513 1.09 11,837 7,024 59%
Replac T8
Lamp Fixt

306142-

Lighting-LED
Lamp Fixt 3026 14 14 164 39 1,526 1.09 4,869 2,913 60%
Replac T12
Lamp Fixt

300938-
Lighting-LED
<=14W Lamp | 3007 20 20 65 11 1,252 1.09 3,005 1,475 49%
FixtReplBRR
Lamp Fixt

306143-

Lighting-LED
Lamp Fixt 3025 1 1 59 32 999 1.09 75 29 39%
Replac T8
Lamp Fixt

306140-
Lighting-LED Lighting | Standard
Lamp Fixt 3004-1 35 35 460 115 2,479 1.09 26,241 32,653 124%
ReplacintHID
Lamp Fixt

301039-
Lighting-LED
<=20W Lamp
Fixt Replac
HalogenPAR
Lamp Fixt

3008 17 17 63 12 1,252 1.09 1,885 1,184 63%

306140-
Lighting-LED
Lamp Fixt 3004-1 56 56 465 120 2,626 1.09 42,006 55,348 132%
ReplacintHID
Lamp Fixt

306143- 275 275 114 76 2,280 1.09 22,720 25,990 114%

Lighting-LED 5 5 59 38 | 3,566 1.09 228 409 | 179%

Lamp or
Fixture 3025 16 16 114 50 1,532 1.09 2,783 1,711 61%

Replacing 8 8| 114 50| 1532| 109| 1,391 856 |  62%
T8 Lamp or

Fixture 130 130 114 80 2,965 1.09 9,610 14,297 149%
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Measure veaswe | Enduse — Baselne | Eficient | Baselne | Effcent | AU E*ﬁiﬂﬂg ExAnte | xPost | ross kN
Name/ID RﬁLenr]irécre Category 9 Quantity Quantity Wattage Wattage Operation lmlf;itcéirm kWh Savings Savings Rate

10 10 88 60 4,216 1.09 609 1,288 211%

130 130 114 80 1,600 1.09 9,610 7,717 80%

10 10 88 60 3,566 1.09 609 1,089 179%

Total 137,478 | 153,983 112%

The annual lighting hours of operation verified during the M&V site visit for the fifth, seventh through
ninth, twelfth, thirteenth, and fifteenth line items in the above table (ranging from 2,280 to 4, 216) are
greater than the annual hours of operation used to calculate ex ante savings (ranging from 2,031 to
2,032). The ex ante savings estimate did not account for the 24/7 fixtures throughout the facility. The
verified hours for the remaining line items (ranging from 999 to 1,600) are fewer than those used to
calculate ex ante savings (ranging from 2,032 to 2,600).

The ex post and ex ante savings estimate used an adjusted base wattage of 63W for the sixth line item
in the table above to meet the EISA 2007 standard lumen equivalent for a 90W incandescent lamp.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned education
based facility in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings
estimate accounted for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%”

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 112%. The ex ante energy savings estimate was premised upon
underestimated annual hours for 62% of the installed measures and underestimated heating and
cooling effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 137,478 153,983 112% 29.25
Total 137,478 153,983 112% 29.25

297 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.

Site-Level Estimation of Ex Post Gross Savings 505



Site ID 6338

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/22/18 and
12/12/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kwh kwh
Name/ID R’\?Lenr]%r;cre Category Quantity Quantity Wattage Wattage Operation Int'f:e;?:tcélron Savings Savings Eﬁalg;?él
306143-
42 42 17 71 111 | 1 21,014 | 1329
Lighting-LED 5 96 5,718 5,969 ,0 32%
Lamp or 19 19 59 32 4,133 1.1 2,468 2,349 95%
Fixture 3025 Lighting | Standard
Replacing T8 26 26 114 64 5,811 1.1 6,256 8,366 | 134%
Lamp or
Fixture 7 7| 175 9% | 5110 | 1.11| 2661 | 3,130 | 118%
Total 27,354 | 34,859 | 127%

The annual lighting hours of operation verified during the M&V site visit for the second line item in the
table above (4,133) are fewer than the annual hours of operation used to calculate ex ante savings
(4,498), while the remaining line items have hours (ranging from 5,110 — 5,811) greater. The ex ante
did not consider fixtures with continuous usage.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned retail facility
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.2%8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 127%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 80% of the installed measures and underestimated
heating and cooling interactive effects.

298 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization | Post kW
Savings Savings Rate Reduction
Standard Lighting 27,354 34,859 127% 5.62
Total 27,354 34,859 127% 5.62
Site-Level Estimation of Ex Post Gross Savings 507



Site ID 6339

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed six photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/22/18 and
12/12/18.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Ex Ante Ex Post Gross
Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling KWh Gross kwh kwh
Name/ID R’\?Lenr]%r;cre Category Quantity Quantity Wattage Wattage Operation Int't:e:étc;lron Savings Savings Eﬁalg;?él
306143- 59 59| 175 96 | 5729 | 1.11| 22,174 | 29573 | 133%
Lighting-LED ’ ’ '
Lamp or 16 16 114 64 5,580 1.1 3,806 4,944 | 130%
Fixture 3025 Lighting | Standard
Replacing T8 6 6 88 48 4,485 1.1 1,523 1,192 78%
Lamp or
Fixture 4 4 59 32| 4429 1.1 514 530 | 103%
Total 28,017 | 36,239 | 129%

The annual lighting hours of operation verified during the M&YV site visit for the first three line items in
the table above (ranging from 4,485 — 5,729) are greater than the annual hours of operation used to
calculate ex ante savings (4,446). The ex ante did not take into consideration the fixtures that have
continuous usage. The last line item above has hours (4,429) slightly fewer than the ex ante hours
(4,446).

The quantity of the third line item in the table above (6) verified during the M&V site visit is fewer than
the ex ante savings quantity (8). During the M&V visit, ADM staff verified that the lamps were found in
storage to be used as replacements.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air-conditioned retail facility
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.?%°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 129%. The ex ante energy savings estimate was premised on
underestimated annual lighting operating hours for 95% of the installed measures and underestimated
heating and cooling interactive effects.

2% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site-Level Energy Savings

. End Use kWh Savings Gross Ex
Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 28,017 36,239 129% 6.88
Total 28,017 36,239 129% 6.88
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Site ID

Data Collection

6340

The participant received Standard and Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM

Heating

Gross

Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Ex Ante Ex Post kWh
Name/ID Reference Category Program Quantity Quantity Wattage Wattage (l)'l ourstlof Interaction kWh Savings Grsoss_ kwh Realizati
Number peration Factor avings on Rate
306135-
Lighting-LED
Lamp or Fixt | 3088 136 136 64 26 8,653 1.14 48,441 50,866 | 105%
ReplacingT5
Lamp or Fixt
306143-
Lighting-LED
Lamp or Fixt | 3025 22 22 88 42 8,760 1.14 9,486 10,084 | 106%
ReplacingT8
Lamp or Fixt
306135-
Lighting-LED 57 57 28 22 8,760 1.14 3,206 3,408 | 106%
Lamp or Fixt | 3088
ReplacingT5 86 86 28 13 | 8,760 114 | 12,091 | 12,854 | 106%
Lamp or Fixt
46 46 88 42 8,760 1.14 19,834 21,085 | 106%
306143- o
Lighting-LED 88 42 8,760 1.14 1,294 1,375 | 106%
Lamp or Fixt | 3025 Standard 17 17 88 42 8,760 1.14 7,330 7,792 | 106%
ReplacingT8 88 42| 4322| 114| 3881| 2035 52%
Lamp or Fixt
Lighting 114 56 8,760 1.14 2,718 2,890 | 106%
306135-
Lighting-LED
Lamp or Fixt | 3088 16 16 28 13 8,760 1.14 2,249 2,391 | 106%
ReplacingT5
Lamp or Fixt
25 25 32 27 7,446 1.14 5,390 1,059 20%
32 14 8,760 1.14 844 897 | 106%
306143- 15 15| 114| 56| 8760 | 1.14| 8155| 8,669 | 106%
Lighting-LED ’ i ! !
Lamp or Fixt | 3025 16 14 8,760 1.14 94 100 | 106%
ReplacingT8 59 28| 8760| 1.14 872 927 | 106%
Lamp or Fixt
18 18 59 36 8,760 1.14 3,881 4,125 | 106%
88 42 8,760 1.14 2,587 2,750 | 106%
100113-
Lighting- 18 18 26 9 8,760 1.14 2,868 3,049 | 106%
Linear Tube
LED Fixture 1169 Custom
Replacing 177 177 80 46 8,760 1.14 56,408 59,966 | 106%
CFL Fixture
Total 191,629 | 196,323 | 102%
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The annual lighting hours of operation verified during the M&V site visit for the first, eighth, and eleventh
line items in the table above (8,653, 4,322, and 7,446, respectively) are fewer than the annual hours of
operation used to calculate ex ante savings (8,760). The remaining line items correspond with the ex
ante hours (8,760).

The efficient wattage of the eleventh line item in the first table above (27W) verified during the M&V site
visit is greater than the ex ante savings wattage (9W).

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air-conditioned assembly
in St. Louis, was applied to the ex post lighting energy savings. The ex ante savings estimate accounted
for a heating and cooling factor of 1.07.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3%

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 102%. The ex ante energy savings estimate was premised on
overestimated annual lighting operating hours for 25% of the installed measures and underestimated
heating and cooling interactive effects.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use —

Incentive Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
Standard 132,353 133,307 101% 25.32

Lighting

Custom 59,276 63,016 106% 11.97
Total 191,629 196,323 102% 37.29

300 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6341

Data Collection

The participant received New Construction incentives from Ameren Missouri for installing a new electric
furnace that is more efficient than the Industry Standard Practice. The new electric furnace is used in
the glass manufacturing process.

During the M&YV visit, ADM staff verified the installation of the new electric furnace. ADM interviewed
staff about the equipment operation and gathered additional billing, production, and power data to
estimate energy savings associated with the new furnace. The new electric furnace was installed and
will operate in parallel with the existing electric furnace.

Analysis Results

Whole Building Savings Calculations

Energy savings for the above code whole building measures were calculated using IPMVP Option C:
Whole Facility. ADM analyzed the whole facility billing data along with the production rates to estimate
annual energy savings. The calculated energy savings for this site is the difference in expected annual
usage and the baseline energy usage for the whole facility.

The production data provided showed a consistent trend of around 47,500 square feet per week and
does not show any consistent increase over time, seen in the graph below, but it does show about a
32% increase in production versus the ex-ante calculations. Since the new furnace is installed to work
with the existing system and is not used as a replacement, it is assumed that the facility production
increased by 32% with the installation of the new electric furnace. This increase in production means
the baseline energy usage needs to be normalized to the post production rates.

Production Trending Data

Production Rate Per Week
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The billing data showed an annual seasonality with a dip in energy usage in the winter months, but this
does not appear to be associated with heating or cooling degree days. In order to analyze the reduction
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annual billing data ADM took the sum of the past 12 months of bills and then analyzed the trend over
time as seen in the graph below. The average annual energy usage remains constant around 6.5 million
kWh until around 12 months before the new electric furnace was installed where is gradually decreases.
Then around the installation date the annual energy usage decreases linearly by an average 106,953
kWh per month. The data implies that something was done in March of 2017 to improve the facility
energy efficiency which should not be part of the energy savings, therefore ADM estimated the baseline
energy usage to be the 12 months prior to the measure implementation and then normalized it to the
post production rate.

The proposed annual energy usage was calculated using a linear trendline of the post implementation
data and the equations below:

kthavings = kthaseline - kWhproposed

PrOdproposed

kthaseline = kthaseline,unadjustedx Prod
baseline

kWhproposed = kthaseline,unadjusted - (Savingsmonthly X 12)

Where:
kWhsavings = Annual energy savings
kWhbaseline = Baseline annual energy usage adjusted for increased production
KWhproposed = Proposed annual energy usage
KWhobaseline,unadjusted = Baseline annual energy usage
Prodproposed = Proposed annual production rate
Prodbaseline = Baseline annual production rate
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SavingSmonthly = Monthly energy reduction

k thaseline, .
Prodpaseline Pr Odproposed kWhpaseline Sa VINGSmonthly k Whproposed k thavings
unadjusted

2,170,390 2,876,797 5,911,200 7,835,146 106,953 4,67,767 3,207,378

Measure level savings are shown in the following table:

New Construction Measure Level Savings

Gross Ex | Gross Ex | Gross kWh

Measure Name/ID End Use Category Program Ante kWh | Post kWh | Realization
Savings Savings Rate

191520 - Whole Building Process Energy New Construction 2,755,549 | 3,207,378 116%

Total 2,755,549 | 3,207,378 116%

The ex-ante calculations estimated energy savings as the reduction in energy usage per square foot of
glass production separated into eight bins of glass thickness. The ex-ante calculation uses a unit
efficiency of energy usage per square foot of production but did not provide any additional information
to support the claimed efficiency rates. ADM attempted to try and calculate the energy efficiency rates
using power production rates but was unable to correlate the provided trending data to power usage.
For this reason, ADM estimated energy usage using the billing trending data. The two major differences
in the calculation assumptions are: the ex-ante assumed the same production rate for pre and post and
assumed that all the pre-production will shift to the new furnace. ADM used the ex-ante production rate
and the collected data and assumed the facility increased the production rate with the introduction of
another electric furnace. Savings are calculated using the actual energy savings seen in the billing data
which will reflect the realistic savings associated with the installation of an efficient electric furnace.

The site-level verified energy savings are 3,207,378 kWh, resulting in a realization rate of 116%.
A table showing the energy savings achieved by the measures evaluated for this site is shown below.

Site-Level Energy Savings

kWh Savings Gross Ex
, End Use
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
Savings Savings Rate Reduction
. Process o
New Construction E 2,755,549 3,207,378 116% 524.08
nergy

Total 2,755,549 3,207,378 116% 524.08
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Site ID 6342

Data Collection

The participant received Retro-Commissioning (RCx) incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and post-implementation connected
loads, interviewed facility personnel regarding equipment operation. ADM also reviewed of the provided

documentation and data.

The customer repaired 45 leaks in the compressed air system, totaling 169.54 cfm, as follows:

Leak Repair Log
TAG LOCATION SIZE
910 compressor room L
911 #1 compressor M
912 flange leak #1 compressor XL
913 small compressor L
914 514 lehr packers back S
915 514 lehr south M
916 514 lehr south S
917 audit M
918 audit M
919 514 box maker M
920 514 box maker S
921 514 lehr noth side M
922 512 lehr hood M
923 512 pack lehr M
924 511 plug gauge S
925 511 lehr south side S
926 511 lehr south side S
927 511 lehr north side S
928 511 lehr hood north S
929 compressor in middle M
930 compressor in middle M
931 525 lehr south S
932 525 lehr south S
933 523 north L
934 box machine front of office L

Site-Level Estimation of Ex Post Gross Savings
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TAG LOCATION SIZE
935 523 end S
936 522 lehr south S
937 522 lehr south L
938 522 end lehr north L
939 522 north S
940 521 end lehr north S
941 521 machine XL
942 reversal system 51 L
943 mixer L
944 scale 3 L
945 scale 1 L
946 514 machine west blowoff L
947 513 machine north L
948 525 machine south M
949 523 machine burner M
950 523 machine blower L
951 shop area above lab M
952 air hose outside building L

Correcting these leaks reduced the load on the compressors, resulting in less energy consumption.
ADM reviewed all project documentation, including the “Compressed Air Study” provided by the
contractor and obtained the baseline monitoring data referenced in the study. The monitoring data
totaled seven days in 12 second intervals. Variables monitored that were used for the analysis included
current (amperage) for the compressor. While four compressors ran during the monitoring period, the
leak repair only affected the R110i 150hp compressor.

Analysis Results

Compressed Air Leak Repair Savings Calculations

ADM estimated energy savings using the 150-horsepower inlet modulation air compressor baseline
amp monitoring data. The amp data was converted to kW at each monitoring point and the kW data
was converted to CFM using a standard inlet modulation curve from Chapter 22: Compressed Air
Evaluation Protocol of the Uniform Methods Project. The compressor curve is seen below:
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An as-built CFM load profile was created from the calculated baseline CFM. At each baseline CFM
data point, the 169.54 CFM leak was subtracted resulting in the theoretical as-built CFM. The
compressor efficiency curve was then used to calculate the new kW values at each data point. This
“‘new” kKW profile represented the decreased demand as a result of repaired leaks.

Energy savings were calculated using a bin analysis by averaging the time the baseline and as-built
compressor systems spent in each CFM bin. Because the baseline and as-built compressor efficiency
curves are identical, the kW in each bin is the same for the baseline and as-built. The results of the bin
analysis can be seen below:
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CFM % Time kWh

Min Max Baseline | As-Built W Baseline | As-Built

0 50 6 10 93 549 888
50 100 2 1 96 166 67
100 150 1 1 98 137 86
150 200 1 2 101 53 229
200 250 0 8 104 36 795
250 300 1 4 107 93 389
300 350 1 3 109 133 323
350 400 6 2 112 683 195
400 450 6 11 115 659 1,239
450 500 3 496 118 307 58,440
500 550 2 4,308 120 272 519,047
550 600 3 3,879 123 321 478,012
600 650 128 37 126 16,118 4,599
650 700 2,688 0 129 346,078 0
700 750 5,305 0 132 697,692 0
750 800 607 0 134 81,537 0
800 850 0 0 137 0 0
850 900 0 0 140 0 0

Total 8,760 8,760 0 1,144,834 | 1,064,309

Savings is the sum of the difference between the baseline and as-built kWh in each bin. The analysis
uses 8,760 hours because the facility operates 7 days a week, 24 hours a day with zero holidays. This

method assumes the monitoring period represented a typical demand profile at the facility.

The site-level realization rate is 102%. The difference in savings is due to ex ante analysis calculating
savings for all the operating air compressors as opposed to the main compressor in the ex post
analysis. The ex ante analysis equally spreads the CFM leaks between all the compressors where most
of the compressors have inlet modulation capacity control (similar to the ex post analysis); however,
one compressor in the ex ante analysis has load/unload capacity control. The load/unload compressor

changes the overall compressor system efficiency causing the difference in savings.

Site-Level Estimation of Ex Post Gross Savings
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use ot
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization | PostkW
Savings Savings Rate Reduction
Retro - ; )
Commissioning Compressed Air 79,054 80,525 102% 11.11
Total 79,054 80,525 102% 11.11
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Site ID 6343

Data Collection

The participant received EMS Program incentives from Ameren Missouri for installing a new energy
management system (EMS) to control HVAC schedules. In addition, Standard and Custom lighting
incentives were provided.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the energy management system (EMS) were collected
where possible. ADM also gathered mechanical schedules and HVAC equipment nameplate
information. ADM staff verified lighting equipment installation, the post-retrofit connected loads,
interviewing facility personnel regarding lighting operating schedules, and installed twelve photo-sensor
loggers to monitor lighting operation. The photo-sensor loggers collected data between 02/01/2018 and
11/02/2018.

Analysis Results

EMS Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Cooling degree days (CDD) were calculated for each billing period and used with two pre/post binary
flags variables in an electric usage regression resulting in an R? of 0.944 and adjusted R? of 0.934.
From the regression, the following equations were used to calculate monthly energy consumption for
the pre and post-retrofit configurations:

kWh/Day = 4.527 x CDD — 809.2 X PrePost, — 533.7 X PrePost, + 5,128

kW hoponenty = kWh/Day X Days

Where:

kWh/Day = Daily Average kWh for Each Day in the Billing Period
kWhmonthyy = Monthly kWh Consumption

Days = Number of Days for the Billing Period

CDD = Cooling Degree Days for the Month with a Base Temperature of 65°F
PrePost: = Pre/Post-Retrofit Binary Flag for Majority of Implementation Complete
PrePost: = Pre/Post-Retrofit Binary Flag for Finalization of Implementation

The following table presents the T Statistics for the regression variables:
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Significance of kWh Regression Variables

Variable T Stat

Intercept 42.7

CDD 9.45

PrePost; -3.90

PrePost, -1.98

Electric energy usage values were calculated on a monthly basis using the derived regression
equation. The following plot compares the monthly billed kWh to the regressed kWh:

Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference
between baseline and as-built energy consumption for the facility, and can be seen in the following
table:

Monthly kWh Savings

kWh
Month Days CDD

Baseline As-Built Savings
Jan 31 0 158,990 117,360 41,630
Feb 28 1 143,688 106,087 37,601
Mar 31 33 163,674 122,044 41,630
Apr 30 69 163,159 122,872 40,287
May 31 108 174,118 132,488 41,630
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kWh
Month Days CDD
Baseline As-Built Savings
Jun 30 369 203,978 163,691 40,287
Jul 31 493 228,180 186,550 41,630
Aug 31 393 214,134 172,504 41,630
Sep 30 200 180,974 140,687 40,287
Oct 31 35 163,820 122,190 41,630
Nov 30 7 154,852 114,565 40,287
Dec 31 0 158,978 117,348 41,630
Total 1,707 2,108,547 1,618,387 490,159

The total billing regression energy savings were used to determine measure level savings. An additional
lighting project, Project 2, was completed at this facility during the regressed period, thus the additional
savings from this measure were captured by the regression. To calculate the realized savings and
realization rate for this project, the realized ex post savings for the lighting measure were subtracted
from the regressed savings to find the final ex post savings. The following table summarizes the
regressed versus measure savings:

Regressed vs Measure Savings

Total Regressed kWh Savings 490,159

Ex Post Savings for Lighting Project 184,852

Ex Post Savings for this Project 305,307

Measure level savings are shown in the following table:
EMS Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh Post kWh | Realization
Category . .
Number Savings Savings Rate

118220 -HVAC 1169 HVAC EMS 207,159 170,972 83%
117920 -Cooling 1169 Cooling EMS 162,768 134,335 83%
Total 369,927 305,307 83%

There were significant differences in the ex ante and ex post analysis methodologies for the EMS
measures, with a realization rate of 83%. The ex ante analysis for the HVAC optimization measures
used simple engineering calculations with assumed schedules and HVAC loads. These assumptions
created significant uncertainty with the ex ante savings estimates. The ex ante analysis didn’t use any
site-specific trending or utility data. ADM used a billing regression with a good fit (R Square = 0.944) to
determine realized energy savings. This method better accounts for actual site HVAC energy usage
than the ex ante calculations.
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The difference in realized savings is also due to the ex ante analysis using a pre implementation fan
runtime of 8,760 hours. During the site visit, the site contact was unable to answer any questions
regarding the pre implementation controls system. While the pre implementation fan runtime may have
be significant, actual fan runtime of 8,760 hours is rarely verified. The actual pre implementation fan
runtime was likely less than 8,760 hours contributing to the reduced savings.

Lighting Retrofit Savings Calculations

Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post
Gross kWh
Savings

Gross kWh
Realization
Rate

306143-

Lighting-LED
Lamp Fixture
Replacing T8
Lamp Fixture

3025

306142-
Lighting-LED
Lamp Fixture
Replac T12
Lamp Fixture

3026

306143-

Lighting-LED
Lamp Fixture
Replacing T8
Lamp Fixture

3025

306142-
Lighting-LED
Lamp Fixture
Replac T12
Lamp Fixture

3026

306143-

Lighting-LED
Lamp Fixture
Replacing T8
Lamp Fixture

3025

306135-

Lighting-LED
Lamp Fixture
Replacing T5
Lamp Fixture

3088

306143-

Lighting-LED
Lamp Fixture
Replacing T8
Lamp Fixture

3025

201316-
Lighting-LEDr
Electrolumine
scent Replac
Incandescent
Exit Sign

793

306140-
Lighting-LED
Lamp Fixture
Replacing
Interior HID
Lamp Fixture

3004-1

100207-
Lighting-Non
Linear LED
Fixt Replac
T5 HO Fixture

1169

Lighting

Standard

12

12

32

15

2,079

1.09

528

463

88%

10

10

82

30

2,079

1.09

1,346

1,180

88%

196

196

88

45

2,079

1.09

21,824

19,119

88%

11

11

32

18

2,079

1.09

399

349

88%

45

45

114

60

2,079

1.09

6,293

5,612

88%

10

10

164

60

2,079

1.09

2,693

2,359

88%

822

822

59

30

2,079

1.09

61,726

54,077

88%

24

24

360

150

2,728

1.09

13,051

15,001

115%

14

14

240

100

2,728

1.09

5,075

5,834

115%

20

20

175

90

2,728

1.09

4,402

5,060

115%

46

46

16

8,760

1.09

4,743

4,836

102%

36

36

460

353

2,715

1.09

13,189

11,410

87%

Custom

25

10

360

185

2,728

1.09

18,514

21,281

115%
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Measure
Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Efficient
Wattage

Annual
Hours of
Operation

Heating
Cooling
Interaction
Factor

Ex Ante
kWh Savings

Ex Post
Gross kWh
Savings

Gross kWh
Realization
Rate

100208-
Lighting-Non
Linear LED
Fixt Replac
M H Fixture

100212-
Lighting-Non
Linear LED
Fixt Replac
Incandescent/
Halogen
Lamp Fixture

100208-
Lighting-Non
Linear LED
Fixt Replac
M H Fixture

100213-
Lighting-Non
Linear LED
Fixt Replac
CFL Fixture

100208-
Lighting-Non
Linear LED
Fixt Replac
M H Fixture

100114-
Lighting-
Linear Tube
LED Fixture
Replac Ineffic
Signage Fixt

100208-
Lighting-Non
Linear LED
Fixt Replac
M H Fixture

Exterior
Lighting

14

14

100

30

1,862

1.09

2,538

1,991

78%

10

10

50

12

1,862

1.09

984

772

78%

16

16

128

22

4,308

1.00

7,428

7,306

98%

39

16

52

20

4,308

1.00

7,481

7,358

98%

455

70

4,308

1.00

4,139

4,071

98%

20

20

95

20

4,308

1.00

6,570

6,462

98%

86

43

4,308

1.00

565

556

98%

128

30

4,308

1.00

3,863

3,800

98%

306143-

Lighting-LED
Lamp Fixture
Replacing T8
Lamp Fixture

3025

Lighting

Standard

22

22

175

90

2,970

1.09

4,842

6,058

125%

Total

192,193

184,852

96%

The annual lighting hours of operation verified during the M&V site visit for the eleventh line item in the
table above corresponds with the ex ante savings estimate for hours (8,760). For the eighth, ninth,
tenth, thirteenth, and twenty-second line items in the lighting table above (ranging from 2,728 — 2,970)
are greater than the annual hours of operation used to calculate ex ante savings (2,420). The remaining
measures had annual hours (ranging from 1,862 — 4,308%°") which are fewer than the ex ante hours
(ranging from 2,420 — 4,380)

For the interior installations a heating and cooling interactive factor of 1.09, applicable to a gas heated,
air-conditioned education facility in St. Louis, was applied to the ex post lighting energy savings. The

301 Sun or Moon Rise/Set Table for One Year. U.S. Naval Observatory. <http://aa.usno.navy.mil/data/docs/RS_OneY ear.php>
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ex ante savings estimate accounted for a heating and cooling factor of 1.07. The ex post and ex ante
applied a factor of 1.00 for the exterior measures.

The peak coincident demand reduction was determined by applying the corresponding end use kW
factor to the kWh savings.3%2

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 92%. The lighting ex ante energy savings estimate was premised
on overestimated annual lighting operating hours for 92% of the installed measures.

Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Ex Ante kWh Ex Post Gross kWh | Gross Realization Post kW
Savings Savings Rate Reduction
HVAC 207,159 170,972 83% 75.91
EMS
Cooling 162,768 134,335 83% 122.34
Standard 140,111 131,256 94% 24.93
Lighting
22,036 24,043 109% 4.57
Custom
Exterior Lighting 30,046 29,553 98% 0.17
Total 532,120 490,159 92% 227.92

302 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 6344

Data Collection

The participant received EMS Program incentives from Ameren Missouri for installing a new energy
management system (EMS) to control HVAC schedules.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the energy management system (EMS) were collected
where possible. ADM also gathered mechanical schedules and HVAC equipment nameplate
information.

Analysis Results

EMS Controls Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Heating degree days (HDD) were calculated for each billing period and used with a pre/post binary flag
and days variables in an electric usage regression resulting in an R? of 0.985 and adjusted R? of 0.981.
From the regression, the following equation was derived and used to calculate monthly energy
consumption for the pre and post-retrofit configurations:

kW Roponenty = 53.0 X HDD — 25,318 X Prep, + 1,387 X #Days + 4,331

Where:
kWhmonthiy = Monthly kWh Consumption
HDD = Heating Degree Days for the Month with a Base Temperature of 46.7°F
Pre_Post = Pre/Post-Retrofit Binary Flag
#Days = Number of Days for the Month

The following table presents the T Statistics for the regression variables:

Significance of kWh Regression Variables

Variable T Stat

Intercept 0.62
#Days 5.98
Pre_Post -28.0
HDD 12.8

Electric energy usage values were calculated on a monthly basis using the derived regression equation.
The following plot compares the monthly billed kWh to the regressed kWh:
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Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference
between baseline and as-built energy consumption for the facility, and can be seen in the following
table:

Monthly kWh Savings

kWh

Month HDD #Days

Baseline | As-Built | Savings
Jan 295 31 62,951 37,634 25,318
Feb 194 28 53,458 28,140 25,318
Mar 65 31 50,744 25,426 25,318
Apr 17 30 46,823 21,506 25,318
May 2 31 47,431 22,113 25,318
Jun 0 30 45,932 20,614 25,318
Jul 0 31 47,318 22,000 25,318
Aug 0 31 47,318 22,000 25,318
Sep 0 30 45,932 20,614 25,318
Oct 17 31 48,232 22,914 25,318
Nov 90 30 50,707 25,389 25,318
Dec 248 31 60,488 35,170 25,318
Total 607,335 | 303,520 | 303,814
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Total billing regression energy savings were used to determine measure level savings. Another project,
Project 2, was also completed at this site during the evaluated timeline but was not sampled. The
expected savings for Project 2 is 63,536 kWh. Those savings were subtracted from the total billing
regression savings to obtain the total site-level energy savings (303,814 — 87,485 = 216,329 kWh).

ADM also allocated the savings for this project, to cooling and heating measures in the same ratios as
the ex ante analysis.

Measure level savings are shown in the following table:

EMS Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh Post kWh | Realization
Category . )
Number Savings Savings Rate

117920 — HVAC Optimization — Cooling 1169 Cooling EMS 30,057 32,450 108%
118120- HVAC Optimization — Heating 1169 Heating EMS 170,321 183,880 108%
Total 200,378 216,329 108%

There were significant differences in the ex ante and ex post analysis methodologies for the EMS
measures, with a realization rate of 108%. The ex ante analysis uses an uncalibrated Trane Trace
model with assumed schedules and equipment loads. The following is a plot of the ex ante calibration:

Ex Ante Model Calibration

These assumptions and lack of calibration to utility billing data created significant uncertainty with the
ex ante savings estimates. ADM used a billing regression with a good fit (R Square = 0.985) to

determine realized energy savings. This method better accounts for actual site and HVAC energy
usages than the ex ante calculations.

The verified annual site-level energy savings are 216,329 kWh, resulting in a 108% realization rate.

A table showing the energy savings achieved by the measures evaluated for this site is shown below:
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Site-Level Energy Savings

kWh Savings

Gross Ex
Incentive End Use Category | Gross Ex Ante | Gross Ex Post Gross Post kW

. . Realization ;
kWh Savings kWh Savings Rate Reduction
EMS Cooling 30,057 32,450 108% 29.55
Heating 170,321 183,880 108% 0.00
Total 200,378 216,329 108% 29.55
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Site ID 6345

Data Collection

The participant received EMS Program incentives from Ameren Missouri for installing a new energy
management system (EMS) to control HVAC equipment and schedules.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the energy management system (EMS) were collected
where possible. ADM also gathered mechanical schedules and HVAC equipment nameplate
information.

Analysis Results

EMS Controls Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Cooling degree days (CDD) were calculated for each billing period and used with a pre/post binary flag
in an electric usage regression resulting in an R? of 0.972 and adjusted R? of 0.968. From the
regression, the following equation was derived and used to calculate monthly energy consumption for
the pre and post-retrofit configurations:

kW Roponehiy = 75.2 X CDD — 5,844 X Pre_Post — 44.5 x CDD_Post + 19,444

Where:
kWhmonthiy = Monthly kWh Consumption
Pre_Post = Pre/Post-Retrofit Binary Flag
CDD = Cooling Degree Days for the Month with a Base Temperature of 51.9°F

CDD Post = CDD multiplied by Pre_Post
The following table presents the T Statistics for the regression variables:

Significance of kWh Regression Variables

Variable T Stat

Intercept 19.5
Pre_Post -4.13
CDD 17.8
CDD_Post -7.59

Electric energy usage values were calculated on a monthly basis using the derived regression equation.
The following plot compares the monthly billed kWh to the regressed kWh:
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Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference
between baseline and as-built energy consumption for the facility, and can be seen in the following

table:

Monthly kWh Savings

kWh

Month CDD

Baseline | As-Built | Savings
Jan 6 19,884 13,780 6,104
Feb 12 20,341 13,966 6,375
Mar 66 24,430 15,633 8,797
Apr 115 28,054 17,110 10,944
May 185 33,340 19,265 14,075
Jun 346 45,440 24,197 21,243
Jul 415 50,652 26,321 24,331
Aug 368 47,105 24,875 22,229
Sep 253 38,487 21,363 17,124
Oct 86 25,930 16,244 9,686
Nov 31 21,768 14,548 7,221
Dec 2 19,593 13,661 5,932
Total 375,023 | 220,962 154,061

Site-Level Estimation of Ex Post Gross Savings

531



Total billing regression energy savings were used to determine measure level savings. Another project,
Project 2, was also completed at this site during the evaluated timeline but was not sampled. The
expected savings for Project 2 are 121,000 kWh. Those savings were subtracted from the total billing
regression savings to obtain the total site-level energy savings (154,061 — 121,000 = 33,061 kWh).

ADM also allocated the savings for this project, to cooling and HVAC measures in the same ratios as
the ex ante analysis.

Measure level savings are shown in the following table:

EMS Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh Post kWh | Realization
Category . )
Number Savings Savings Rate

117920 — HVAC Optimization — Cooling 1169 Cooling EMS 29,626 13,886 47%
118220 — HVAC Optimization — HVAC 1169 HVAC EMS 40,912 19,175 47%
Total 70,538 33,061 47%

There were significant differences in the ex ante and ex post analysis methodologies for the EMS
measures, with a realization rate of 47%. The ex ante analysis uses an uncalibrated Trane Trace model

with assumed occupancies, schedules, and equipment loads. The calibration of the ex ante model is
shown here:

Baseline Ex Ante Model Calibration

The ex ante modeling assumptions and lack of calibration to utility billing data created significant
uncertainty with the ex ante savings estimates. ADM used a billing regression with a good fit (R Square
= 0.972) to determine realized energy savings. This method better accounts for actual site and HVAC
energy usages than the ex ante calculations. It’s also unclear how the final ex ante estimates account
for project 22090. It appears that the savings for that project were subtracted from the model; however,
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the final application’s energy usage are significant less than the extrapolated as-built billing regression
(111,043 kWh vs. 220,962 kWh).

The verified annual site-level energy savings are 33,061 kWh, resulting in a 47% realization rate. If
22090 had been sampled with this project, the site-level realization rate would have been 80%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below:

Site-Level Energy Savings

kWh Savings

Gross Ex
Incentive End Use Category | Gross Ex Ante | Gross Ex Post Gross Post kW
: : Realization ;
kWh Savings kWh Savings Rate Reduction
EMS Cooling 29,626 13,886 47% 12.65
HVAC 40,912 19,175 47% 8.51
Total 70,538 33,061 47% 21.16
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Site ID 6346

Data Collection

The participant received EMS Program incentives from Ameren Missouri for installing a new energy
management system (EMS) to control new HVAC equipment including schedules and temperature set-
backs.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the energy management system (EMS) were collected
where possible. ADM also gathered mechanical schedules and HVAC equipment nameplate
information. Lastly, ADM acquired and reviewed the ex ante Trane Trace energy models used for ex
ante energy savings estimates.

Analysis Results

EMS HVAC Controls Savings Calculations

Energy savings for the implemented above code new construction measures were calculated using
IPMVP Option D, Calibrated Simulation. This was completed using Trane Trace 700 energy simulation.
ADM was provided the Trane Trace archived model used to estimate ex ante energy savings. ADM
reviewed the as-built model’s inputs and adjusted the model based on information collected during the
on-site visit. The model was then run using 2017 weather data for the St. Louis region to ensure that
the model was properly calibrated to the billed energy consumption of the facility. The results of the
calibration effort can be seen in the following plot:

Trane Trace Model Calibration

Upon the calibration of the baseline model using 2017 billing data, an alternative model run was utilized
in Trane Trace to determine the energy impacts of the replacing the existing HVAC equipment. This
was not part of this site; however, it is the baseline for Project 1. Project 1 is a lighting project completed
at the site at the same time as this project, Project 2. Another alternative run was used in Trane Trace
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to simulate the lighting savings. The baseline was calculated as 1.72 W/sq. ft., and the installed was
calculated at 0.72 W/ sq. ft. ADM used the same lighting schedule as the ex ante model. The two
models were run using typical weather (TMY3) for the region to determine the typical annual savings
for the lighting project. The annual savings are the difference between the annual consumption of the
baseline and as-built models. The lighting energy savings from the model are presented in the following

table:

Lighting Energy Savings

TMY3 Savings
Month
Baseline As-Built Savings
January 9,298 7,963 1,335
February 7,641 6,428 1,213
March 7,086 5,512 1,574
April 6,441 4,983 1,458
May 6,375 4,710 1,665
June 7,025 5,245 1,780
July 7,162 5,540 1,622
August 7,079 5,255 1,824
September 5,950 4,365 1,585
October 6,577 5,030 1,547
November 7,346 5,971 1,375
December 8,337 7,049 1,288
Total 86,317 68,051 18,266

The as-built alternative run for the lighting project, Project 1, is the baseline for this EMS project, Project
2. ADM used the same alternative run as the ex ante; however, it reflects calibration and lighting
changes from the three previous alternatives. The final alternative was run using typical weather
(TMY3) for the region to determine the typical annual savings for the EMS controls. The annual savings
are the difference between the annual consumption of the baseline and as-built models and are
presented in the following table:

EMS Energy Savings
TMY3 Savings
Month

Baseline As-Built Savings
January 7,963 5,458 2,505
February 6,428 4,234 2,194
March 5,512 3,396 2,116
April 4,983 2,966 2,017
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TMY3 Savings
Month
Baseline As-Built Savings
May 4,710 2,991 1,719
June 5,245 4,197 1,048
July 5,540 4,579 961
August 5,255 4,189 1,066
September 4,365 2,980 1,385
October 5,030 2,941 2,089
November 5,971 3,703 2,268
December 7,049 4,752 2,297
Total 68,051 46,387 21,664
Measure level savings are shown in the following table:
EMS Savings
TRM Measure End Use Gross Ex | Gross Ex | Gross kWh
Measure Name/ID Reference Catedo Program | Ante kWh | Post kWh | Realizatio
Number gory Savings Savings n Rate
117920 — HVAC Optimization — 1169 Cooling | EMS 9,175 3,339 36%
Cooling
118120~ HVAC Optimization — 1169 Heating | EMS 13,592 8,484 62%
Heating
118220 — HVAC Optimization — 1169 HVAC | EMS 11,213 9,841 88%
HVAC
Total 33,980 21,664 64%

Verified annual savings for implementation of the EMS controls measures are 21,664 kWh, resulting in
a site-level realization rate of 64%. The differences in realized savings can be attributed to calibration
of the provided Trane Trace model. The calibration adjustments to the model included: adjusting lighting
power densities and modifying baseline fan operations.

The ex ante model used an assumed baseline lighting power density and assumed fan operations. As

a result, the model’s calibration appears slightly off and can be seen in the following figure:
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Monthly Energy Usage of Baseline Ex Ante Model vs. 2017 Utility Bills

While the ex ante baseline calibration only appears to underestimate cooling, it was determined that
the model under-predicted lighting energy usage and over-predicted cooling, heating, and fan energy
usage. The ex ante model only had 5,771 kWh of annual lighting energy compared to 31,697 kWh from
the ex post calibration of the model. The lighting project associated with this site, 22092, had expected
energy savings of 25,942 kWh. The ex post simulation predicts less lighting savings, 18,266 kWh. The
difference is less hours in the model than those assumed in the project application. The simulated
lighting savings are still more three times the energy usage of the ex ante baseline model. The main
difference was increasing the lighting power density from 1.5 W/sq. ft. and 0 W/sq. ft. to 1.72 W/sq. ft.
to be in alignment with the project application for 22092. The ex ante modeled much of the facility as 0
W/sq. ft., which resulted in the significant under-estimation of lighting energy usage in the model.

The ex post model calibration resulted in less savings for all end use categories. The cooling, heating,
and HVAC savings decreased because the lighting power density was changed, and fans were allowed
to cycle on and off in the baseline. ADM made the fan operation change in the model for calibration
purposes. This was most likely the operation of the fans because the baseline had thermostats that
were most likely set to auto fan control.

ADM also performed a meta-billing analysis, which showed that savings for both projects associated
with this site, including lighting, are most likely less than 40,000 kWh. The combined energy savings
using the calibrated model for projects 22092 and 21858 are 39,931 kWh compared to combined
expected savings of 59,992 kWh. ADM decided that Option D, calibrated simulation resulted in the best
estimate of savings, but the meta-analysis justifies the ex post savings.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
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Site-Level Energy Savings

kWh Savings Gross Ex
Incentive End Use Category Gross Ex Ante Gross Ex Post kWh Gross Post kW
kWh Savings Savings Realization Rate | Reduction
Cooling 9,175 3,339 36% 3.04
EMS Heating 13,592 8,484 62% 0.00
HVAC 11,213 9,841 88% 4.37
Total 33,980 21,664 64% 7.41
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Site ID 6347

Data Collection

The participant received EMS Program incentives from Ameren Missouri for installing a new energy
management system (EMS) to control HVAC equipment and schedules.

During the M&V visit, ADM staff verified the installation of EMS controls and interviewed site personnel
regarding equipment operation. Data from the energy management system (EMS) were collected
where possible. ADM also gathered mechanical schedules and HVAC equipment nameplate
information.

Analysis Results

EMS Controls Savings Calculations

Energy savings for the site were calculated using IPMVP Option C: Whole Facility analysis
methodology. A monthly pre/post billing data regression was created by equating weather data from
the nearest NOAA weather station against monthly billing data. This was done to determine how energy
consumption of the facility varied with changes in weather and the implemented measures.

Cooling and heating degree days (CDD & HDD) were calculated for each billing period and used with
a pre/post binary flag and school days variables in an electric usage regression resulting in an R? of
0.973 and adjusted R? of 0.968. From the regression, the following equation was derived and used to
calculate monthly energy consumption for the pre and post-retrofit configurations:

kW hynoneiy = 343 X CDD +86.9 x HDD — 13,766 X Pre_Post + 10,046

Where:
kWhmonthiy = Monthly kWh Consumption
Pre_Post = Pre/Post-Retrofit Binary Flag
CDD = Cooling Degree Days for the Month with a Base Temperature of 33°F
HDD = Heating Degree Days for the Month with a Base Temperature of 75°F

The following table presents the T Statistics for the regression variables:

Significance of kWh Regression Variables

Variable T Stat

Intercept 2.63
Pre_Post -21.4
CDD 9.25
HDD 10.3

Electric energy usage values were calculated on a monthly basis using the derived regression equation.
The following plot compares the monthly billed kWh to the regressed kWh:
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Billed vs. Regressed Monthly kWh

Annual kWh savings for the installed measures were determined by using typical year (TMY3) weather
data and the derived equation to calculate monthly pre/post energy consumption of the site. Each month
was summed for a year to obtain annual energy savings. Annual kWh savings are the difference
between baseline and as-built energy consumption for the facility, and can be seen in the following
table:

Monthly kWh Savings

kWh

Month CDD HDD

Baseline | As-Built | Savings
Jan 102 456 53,128 39,362 13,766
Feb 125 359 45,528 31,762 13,766
Mar 403 253 45,847 32,080 13,766
Apr 555 172 44,012 30,246 13,766
May 724 113 44,632 30,866 13,766
Jun 979 26 45,843 32,077 13,766
Jul 1,104 11 48,821 35,054 13,766
Aug 1,029 18 46,898 33,131 13,766
Sep 831 62 43,916 30,150 13,766
Oct 520 197 44,935 31,169 13,766
Nov 283 292 45,074 31,307 13,766
Dec 80 432 50,351 36,585 13,766
Total 558,985 | 393,789 | 165,196
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Total billing regression energy savings were used to determine measure level savings. Another project,
Project 1, was also completed at this site during the evaluated timeline but was not sampled. The
expected savings for Project 1 are 31,676 kWh. Those savings were subtracted from the total billing
regression savings to obtain the total site-level energy savings (165,196 — 31,676 = 133,520 kWh).
ADM also allocated the savings for this project, Project 2, to cooling heating, and HVAC measures in
the same ratios as the ex ante analysis.

Measure level savings are shown in the following table:

EMS Savings
TRM Measure End Use Gross Ex Gross Ex | Gross kWh
Measure Name/ID Reference Program | Ante kWh Post kWh | Realization
Category . )
Number Savings Savings Rate

117920 — HVAC Optimization — Cooling 1169 Cooling EMS 24,430 45,398 186%
118220 — HVAC Optimization — HVAC 1169 HVAC EMS 41,674 77,442 186%
118120—- HVAC Optimization — Heating 1169 Heating EMS 5,748 10,681 186%
Total 71,852 133,520 186%

There were significant differences in the ex ante and ex post analysis methodologies for the EMS
measures, with a realization rate of 186%. The ex ante analysis uses an uncalibrated Trane Trace
model with assumed occupancies, schedules, and equipment loads. The calibration of the ex ante
model is shown here:

Baseline Ex Ante Model Calibration

1 2 3 - 5 6 7 8 9 10 11 12

Ex Ante

70,000

60,000

50,000

40,000
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10,000

o
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The ex ante modeling assumptions and lack of calibration to utility billing data created significant
uncertainty with the ex ante savings estimates. ADM used a billing regression with a good fit (R Square
= 0.973) to determine realized energy savings. This method better accounts for actual site and HVAC
energy usages than the ex ante calculations. It’s also unclear how the final ex ante estimates account
for project 22087 .
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The verified annual site-level energy savings are 133,520 kWh, resulting in a 186% realization rate. If
22087 had been sampled with this project, the site-level realization rate would’ve been 129%.

A table showing the energy savings achieved by the measures evaluated for this site is shown below:

Site-Level Energy Savings

kWh Savings
G Gross Ex
Incentive End Use Category | Gross Ex Ante | Gross Ex Post Realr'ogf'on Post kW
kWh