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1. Introduction

This report is divided into two volumes providing information on the impact, process, and
cost effectiveness evaluation of the BizSavers portfolio of programs for the period March
2016 through February 2017. Volume Il 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 results of the gross
impact evaluation, including a discussion of high impact measures (HIM).

Appendix 4 contains the staff and implementer interview guide.

Appendix 5 contains the online participant survey instrument.

Appendix 6 presents the New Construction Program participant interview guide.
Appendix 7 presents the SBDI participant interview guide.

Appendix 8 contains the Standard and Custom Program near participant
interview guide.

Appendix 9 presents the non-participant survey instrument.
Appendix 10 presents the trade ally process interview guide.
Appendix 11 provides the service provider interview guide.

Appendix 12 provides detailed information regarding the non-participant spillover
evaluation methodology.

Appendix 13 presents the heating and cooling interaction factors used in
assessment of ex post energy savings of lighting measures in conditioned
spaces.

Appendix 14 presents detailed information pertaining to the cost effectiveness
evaluation.

Appendix 15 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

Site ID 1200

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
loads, and installed three photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 8/3/16 and 8/22/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure End Use Proaram Baseline Efficient Baseline Efficient
Reference Category g Quantity Quantity Wattage | Wattage
Number

Heating
Cooling
Interaction
Factor

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

Annual
Hours of
Operation

Measure Name/ID

014125-100208-Lighting-Non
Linear LED Fixture Replacing 1169 Lighting Custom 290 290 461 146 4,463 1.02 427,518 414,567 97%
Metal Halide Fixture

Total 427,518 414,567 97%

The annual lighting hours of operation verified during the M&V site visit (4,463) are less than the annual
hours of operation used to calculate ex ante savings (4,680).

A heating and cooling interactive factor of 1.02, 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 did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwWh savings.!

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 97%.

Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex ,.4nte kWh Gross Ex I?ost kWh Gross Realization Post k W
Savings Savings Rate Reduction
Custom Lighting 427,518 414,567 97% 78.75
Total 427,518 414,567 97% 78.75

1 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing
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Site ID 1480

Data Collection

The participant received Standard refrigeration incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, nameplate information, and operating
characteristics of an installed True self-contained commercial glass door freezer.

Analysis Results

Freezer Savings Calculations

. Efficient

Cabinet DaB“a SE:;?; Daily Ex Ante Ex Post Gg;svsinkvgh

Measure Quantity Volume Yy Energy Energy kWh kWh ving
3 Usage h h Realization

(ft%) (kWh/Day) Usage Savings Savings Rate

Y (kWh/Day)
Self-contained Glass 1 49 40.85 25.75 3,869 5,515 143%
Door Freezer

Total 3,869 5,515 143%

The ex ante analysis references deemed estimates from the 2016 Ameren Missouri TRM for a freezer
volume of 40 ft3, and accounts for 365 days annually. The ex post analysis references the actual freezer
volume of 49 ft3, and accounts for 365.25 days annually to include leap year. A table showing
calculation algorithms for baseline and efficient energy consumption is shown below.

Freezer Daily Energy Consumption

Type kWh/Day
Glass Door Freezer - Baseline? 0.75*V +4.10
Glass Door Freezer - Efficient® 0.250 *V + 13.500

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 143%.

2 Department of Energy. Electronic Code Of Federal Regulations. <http://www.ecfr.gov/cgi-
bin/retrieveECFR?gp=&SID=d4f708bf8f0bc88702b59230eba89ad6&mc=true&n=pt10.3.431&r=PART&ty=HTML#se10.3.431_16
6>

3 ENERGY STAR Program Requirements for Commercial Refrigerators and Freezers Partner Commitments Version 2.0, U.S.
Environmental Protection Agency.
<http://www.energystar.gov/ia/partners/product_specs/program_reqs/commer_refrig_glass_prog_req.pdf>
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Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Refrigeration 3,869 5,515 143% 0.75

Total 3,869 5,515 143% 0.75

Site-Level Estimation of Ex Post Gross Savings
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Site ID

Data Collection

1490

The participant received Custom lighting incentives from Ameren Missouri.

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

Analysis Results

Lighting Retrofit Savings Calculations

TRM

Measure End Use Baseline Efficient Baseline Efficient Annual gzz%zg Gross Ex Gross Ex Gfsfvsingvs‘/h
Measure Name/ID Reference Category Program Quantity Quantity Wattage Wattage Hours 0 f Interaction Ante .kWh Post k Wh Realization
Operation Savings Savings

Number Factor Rate
014195-100208-Lighting- Exterior 50 50 210 52| 4311 1.00 | 34602 | 34,053 98%
Non Linear LED Fixture
Replacing Metal Halide 1169 . Custom
Fixture Miscellaneous 55 55 210 52 8,760 1.00 76,124 76,124 100%
Total 110,726 110,177 100%

The annual lighting hours of operation verified during the M&V site visit range between 4,311 and 8,760.
The annual lighting hours of operation for the first line item in the table above (4,311) are less than the

hours of operation used to calculate ex ante savings (4,380), photo cells were used with this measure.
The second line item in the above table operated 24/7.

The ex ante savings estimate claimed ‘lighting’ as the end use category for the first line item in the
above table. The installation was in a covered garage with non-daylighting hours.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 C Gross Ex Ante kWh | Gross Ex Post kWh | Gross Realization Post kW
ategory ) . .
Savings Savings Rate Reduction
Exterior 36,602 34,053 98% 0.19
Custom -
Miscellaneous 76,124 76,124 100% 10.50
Total 110,726 110,177 100% 10.69
4 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
Site-Level Estimation of Ex Post Gross Savings 2-4




Site ID 1870

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, and determined the lighting operating schedule. Annual lighting operating hours were verified
through collaboration with facility personnel.

Analysis Results

Lighting Retrofit Savings Calculations

TRM " " Annual Igeating Gross Ex Gross Ex Gross kWh
Measure End Use Baseline Efficient Baseline Efficient ooling o
Measure Nam e/ D Reference Category Program Quantity Quantity Wattage Wattage Hours .Of Interaction Ante .kWh POSt,k Wh Reallzation
Operation Savings Savings Rate
Number Factor
014156-100208-Lighting-Non
Linear LED Fixture Replacing 1169 Lighting Custom 715 757 403 200 6,019 1.10 822,795 902,137 110%
Metal Halide Fixture
Total 822,795 902,137 110%

The annual lighting hours of operation verified during the M&V site visit (6,019) was greater than the
annual lighting hours of operation used to calculate ex ante savings (6,017).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large one
story retail facility in Jefferson City, was applied to the ex post lighting energy savings. No heating and
cooling factor was applied to 90 fixtures, which were located within two locations that were not air
conditioned. The ex ante savings estimate did not account for heating and cooling interactive effects.

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

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 110%.

Site-Level Energy Savings

d kWh Savings Gross Ex
Incentive f:t e;:; Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom Lighting 822,795 902,137 110% 171.37
Total 822,795 902,137 110% 171.37

> Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing
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Site ID 1950

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, and installed three photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 8/17/16 and 9/14/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross ExAnte | Gross ExPost | CrOSSKWh
Name // D Reference Category Program Quantity Quantity Wattage Wattage Hours .Of Interaction kWh Savings kWh Savings Reallzation
Number Operation Factor Rate
249 249 62 30 4,348 1.11 35,059 38,540 110%
014124- 1,049 1,049 72 38 4,348 1.11 156,930 172,510 110%
100104- 9 9 112 60 4,767 1.11 2,059 2,482 121%
Lighting-Linear o 69 69 85 45 4,767 1.11 12,144 14,635 121%
I::E;ED 1169 Lighting Custom  [750; 701 62 30 4,767 111 98,701 118,947 121%
Replacing T8 113 113 30 15 4,767 1.11 7,458 8,988 121%
Fixture 177 177 46 26 4,767 1.11 15,576 18,771 121%
17 17 72 38 4,767 1.11 2,543 3,065 121%
Total 330,470 377,938 114%

The annual lighting hours of operation verified during the M&V site visit range between 4,348 and 4,767.
The average annual lighting hours of operation (averaged by reduction in connected load) are greater
than the hours of operation used to calculate ex ante savings (4,400).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned large 3-story
retail 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 114%.

Site-Level Energy Savings

d kWh Savings Gross Ex
Incentive f:t e;:; Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom Lighting 330,470 377,938 114% 71.79
Total 330,470 377,938 114% 71.79

& Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing
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Site ID 2040

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, 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

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Reallzation
Operation Savings . Rate
Number Factor Savings
014447-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt 3007 180 180 65 9 3,724 1.12 24,664 41,967 170%
Lamp
014447-201111-Lighting-LED Lighti standard
<=11 Watt Lamp Replacing 3011 ighting tandar 40 40 29 7 3,724 1.12 3,228 3,747 116%
Halogen A 28-52 Watt Lamp
014447-201212-Lighting-LED
12-20 Watt Lamp Replacing 3009 10 10 72 16 3,724 1.12 2,027 2,331 115%
Halogen A 53-70 Watt Lamp
Total 29,919 48,045 161%

The annual lighting hours of operation verified during the M&V site visit (3,724) are less than the annual
hours of operation used to calculate ex ante savings (3,754). The ex ante annual hours of operation
did not account for the 5 observed holidays.

The ex post savings analysis for the first line item in the above table used the application stated wattage
of 65 W. The ex ante baseline wattage of 45.5 W was computed by factoring 70% of a 65W
incandescent lamp, however, a BR lamp is exempt from wattage adjustment.

An adjusted wattage for the second and third line items in the table above, 29W and 72W, respectively,
was used in the ex post savings analysis to meet the EISA 2007 standard lumen equivalent for a 40W
and 100W incandescent lamp. The ex ante wattage of 28W and 70W was computed within the
application by factoring 70% of a 40W and 100W incandescent lamp.

A heating and cooling interactive factor of 1.12, applicable to a gas heated, electric air conditioned full
service restaurant 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwWh savings.’

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 161%.

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

d kWh Savings Gross Ex
Incentive f:t e;;; Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 29,919 48,045 161% 9.13
Total 29,919 48,045 161% 9.13

Site-Level Estimation of Ex Post Gross Savings
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Site ID 2150

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, 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 Gross Ex Gross Gross kWh
Measure Measure End Use Baseline Efficient | Baseline Efficient : Cooling Ex Post o
Name // D Reference Category Program Quantity Quantity Wattage Wattage 5’ ours o Interaction Ag fe k Wh kWh Ree;gzatlon
Number peration Factor avings Savings ato
014424-200102-Lighting-
Linear LED Lamp <=22 3025 Lightin Standard | 1,240 1,240 32 18 5,010 111 106,868 | 96573 | 90%
Watt Lamp Replacing T8 ghting ! ! ! ’ ! ’ ?
32 Watt Lamp
Total 106,868 96,573 90%

The annual lighting hours of operation verified during the M&V site visit (5,010) are less than the annual
hours of operation used to calculate ex ante savings (6,156). The ex ante annual hours of operation
are the average hours of operation for all stores across the country. Ex post annual hours of operation
are defined as store hours with an additional 15 minutes for opening and closing. The facility is closed
for 3 holidays annually.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned large one
story retail facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante
savings estimate did not account for heating and cooling interactive effects.

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

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 90%.

Site-Level Energy Savings

End kWh Savings Gross Ex
Incentive C ;t e;j;fy Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 106,868 96,573 90% 18.35
Total 106,868 96,573 90% 18.35

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

Site-Level Estimation of Ex Post Gross Savings

2-9




Site ID 2160

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, 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

Measure ; - . - Annual . Gross Ex Gross Ex Gross kWh
RAZ?;ZLrIrrcee ggggs; Program E(i)ausae:t:;; Sglac’ﬁ;; Eljl?ast?ggz Elfztctf;é Hours of In(t:eorglc”;%n Ante kWh Post kWh Realization
Name/ID Operation Savings Savings Rate

Number Factor

014426-200102-
Lighting-Linear LED
Lamp <=22 Watt Lamp 3025 Lighting Standard 1,331 1,331 32 18 5,089 1.10 118,072 104,658 89%
Replacing T8 32 Watt
Lamp

Total 118,072 104,658 89%

The annual lighting hours of operation verified during the M&V site visit (5,089) are less than the annual
hours of operation used to perform the ex ante savings estimate (6,156). The ex ante hours of operation
provided in the application are the average hours of operation for all stores across the country. Ex post
annual hours of operation are defined as store hours with an additional 15 minutes for opening and
closing. The facility is closed for 3 holidays annually.

The quantity of lamps found during the M&V site visit (1,331) was lower than the quantity used in the
ex ante savings estimate (1,370).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large one
story retail 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 89%.

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

kWh Savings Gross Ex
Incentive 5::2;;; Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 118,072 104,658 89% 19.88
Total 118,072 104,658 89% 19.88
Site-Level Estimation of Ex Post Gross Savings 2-11




Site ID 1230

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, 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
. - . - Annual . Gross Ex Gross Ex Gross kWh

Measure End Use Baseline Efficient Baseline Efficient Coolin o
Measure N ame/ D Reference Category Program Quantity Quantity Wattage Wattage Hours .Of Interacti%n Ante .kWh Post k Wh Reallzation

Number Operation Factor Savings Savings Rate
014208-100208-Lighting-
Non Linear LED Fixture 1169 Lighting | Custom | 61 45 461 221 4,812 1.00 96,814 | 87,456 90%
Replacing Metal Halide ! ’ !
Fixture_2016228-17811
Total 96,814 87,456 90%

The annual lighting hours of operation verified during the M&V site visit (4,811) are less than the annual
hours of operation used to calculate ex ante savings (5,200).

The M&YV site visit discovered 45 new fixtures installed, where ex ante savings referenced 43 fixtures.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.1°

A table showing the energy savings achieved by measures evaluated for this site is shown below. The
overall realization rate is 90%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. n se
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom Lighting 96,814 87,456 90% 16.61
Total 96,814 87,456 90% 16.61
10 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing
Site-Level Estimation of Ex Post Gross Savings 2-12




Site ID 1010

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, and installed three photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 10/7/16 and 10/25/16.

Analysis Results

Lighting Retrofit Savings Calculations

M;-fshgre End Use Baseline Efficient Baseline Efficient Annual gii%:g Gross Ex Gross Ex Gross kWh
Measure Nam e/ D Reference Category Program Quantity Quantity Wattage Wattage 5’ OeurI:tizz Interaction Ag;eViﬁVZh ’?:‘t/iﬁv‘gh Re%/azta;/on
Number p Factor 9 9
014338-200102-Lighting- 3,400 3,400 32 14 6,097 1.00 458,266 373,146 81%
Linear LED Lamp <=22 Watt
Lamp Replacing T8 32 Watt
Lamp 3025 Lighting standard 400 400 32 14 3,650 1.11 31,536 29,066 92%
014604-200102-Lighting-
Linear LED Lamp <=22 Watt o
Lamp Replacing T8 32 Watt 84 84 32 12 3,957 1.10 14717 7,352 50%
Lamp
Total 504,519 409,563 81%

The annual lighting hours of operation verified during the M&V site visit, ranging between 3,650 and
6,097, are less than the hours of operation used to calculate ex ante savings, ranging between 4,380
and 8,760.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office in St.
Louis, was applied to the office and hallway ex post lighting energy savings. The ex ante savings
estimate did not account for heating and cooling interactive effects.

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

A table showing the energy savings achieved by measures evaluated for this site is shown below. The
overall realization rate is 81%.

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 504,519 409,563 81% 77.8
Total 504,519 409,563 81% 77.8
11 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing
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Site ID 1085

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage 5’ OeurI:tizz Interaction Ag;eViﬁVZh kWh Re%/azta;/on
Number p Factor 9 Savings
015420-200909-Lighting-LED 70 70 53 8 2,641 1.03 8,772 8,505 97%
<=14 Watt Lamp Replacing 3007
Halogen BR/R 45-66 Watt Lamp
or Fixture Lighting | SBDI 1 1 65 8 - 1.03 1,584 - 0%
015420-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 5 5 35 9 3,139 1.03 366 422 115%
Halogen A 28-52 Watt Lamp
Total 10,722 8,927 83%

The annual lighting hours of operation verified during the M&V site visit range between 250 and 3,390.
The average annual lighting hours of operation for the first and second line items in the table above
(2,641 and 0, respectively) are less than the hours of operation used to calculate ex ante savings
(2,816). The facility personnel stated that they never use the lighting fixtures where the second line item
above was installed. The installation was close to a band stage and they do not want those lights on.
The average annual lighting hours of operation for the third line item above (3,139) are greater than the
hours of operation used to calculate the ex ante savings (2,816).

The ex ante savings estimate used an adjusted base wattage for the second line item int the table
above of 45.5W by multiplying the provided wattage by 70%. The base lamps for this measure (BR
reflector) are exempt from an adjusted wattage calculation.

The quantity of the second line item in the table above (11) verified during the M&V site visit is less
than the ex ante savings quantity (15).

A heating and cooling interactive factor of 1.03, applicable to an electric heated, air conditioned full
service restaurant 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 measure name for the first measure is not accurate. The baseline lamps were Incandescent A-
line and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

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 83%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 10,722 8,927 83% 1.70
Total 10,722 8,927 83% 1.70
Site-Level Estimation of Ex Post Gross Savings 2-15




Site ID 1151

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings ; Rate
Number Factor Savings

015442-200909-Lighting-LED
<=14 Watt Lamp Replacing I o
Halogen BR/R 45-66 Watt Lamp 1151 Lighting SBDI 52 52 53 8 4,563 1.11 9,291 11,693 126%
or Fixture
Total 9,291 11,693 126%

The annual lighting hours of operation verified during the M&V site visit (4,563) are greater than the
annual hours of operation used to calculate ex ante savings (4,015).

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 did not
account for heating and cooling interactive effects.

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 126%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 9,291 11,693 126% 2.22

Total 9,291 11,693 126% 2.22

13 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID(s) 1180, 1182, 1183, 1184, & 1185

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visits, ADM staff verified equipment installation, baseline and the post-retrofit
connected loads, interviewed facility personnel at each location regarding lighting operating hours and
installed four photo-sensor loggers to monitor lighting operation. The photo-sensor loggers collected
data between 10/14/16 and 11/08/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM . . . - Annual Heatl:ng Gross Ex Gross Ex Gross
Measure Name /l D Measure End Use Program Basell()e Efﬂc;ept Baseline | Efficient Hours of Cool/ng Ante kWh Post kWh kWh )
Reference Category Quantity | Quantity Wattage Wattage ) Interaction . . Realizati
Number Operation Factor Savings Savings on Rate
014809-305233-Lighting-85-225
Watt Lamp or Fixture Replacing
Interior HID 301-500 Watt Lamp 15 15 461 150 3,645 1.00 17,512 18,472 105%
or Fixture
014935-305233-Lighting-85-225
Watt Lamp or Fixture Replacing
Interior HID 301-500 Watt Lamp 10 10 400 150 3,882 1.00 11,262 9,705 86%
or Fixture
014994-305233-Lighting-85-225
?’::;:IE’: N OFl"_‘;‘SBeVs:tpt'aLZ';gp 3005-1 Lighting | Standard | 31 21 400 150 3,645 1.00 18,770 | 33,720 180%
or Fixture
015017-305233-Lighting-85-225
Watt Lamp or Fixture Replacing 16 16 400 150 3,623 1.00 15016 | 14,494 97%
Interior HID 301-500 Watt Lamp ! : ! !
or Fixture
015055-305233-Lighting-85-225
Watt Lamp or Fixture Replacing
Interior HID 301-500 Watt Lamp 14 14 400 150 3,431 1.00 13,139 12,007 91%
or Fixture
Total 75,699 88,397 117%

The annual lighting hours of operation verified during the M&V site visit at four locations (ranging from
3,431 to 3,645) are less than the annual hours of operation used to calculate ex ante savings (3,754).

The annual lighting hours of operation verified during the M&V site visit for the remaining location
(3,882) are greater than the annual hours of operation used to calculate ex ante savings (3,754).
However, this location had an installed base and efficient quantity (10) that was less than the ex ante
quantity (12).

The M&V site visit determined the first location listed in the above table removed 6 4LT8 fixtures and
installed 3 additional of the efficient LED fixtures. While at the third location the base quantity was 31
instead of 20 and the efficient quantity 21 instead of 20.

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 these sites are shown
below. The overall realization rate is 117%.

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

End U kWh Savings Gross Ex

. nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 75,699 88,397 117% 16.79

Total 75,699 88,397 117% 16.79

Site-Level Estimation of Ex Post Gross Savings
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Site ID 1208

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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
" - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Base/lr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
015603-200909-Lighting-LED 11 11 65 9 4,131 1.11 1,486 2,844 191%
<=14 Watt Lamp Replacing 3007
Halogen BR/R 45-66 Watt Lamp .
or Fixture Lighting SBDI 4 4 46 8 4,131 1.11 555 695 125%
015603-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 11 0 39 39 4,131 1.11 1,184 - 0%
Halogen A 28-52 Watt Lamp
Total 3,225 3,539 110%

The annual lighting hours of operation verified during the M&V site visit (4,131) are greater than the
annual hours of operation used to calculate ex ante savings (3,650).

The ex ante savings estimate used an adjusted base wattage of 45.5W for the first line item in the table
above by multiplying the provided wattage by 70%. The base lamps for this measure (BR reflector) is
exempt from an adjusted wattage calculation.

The customer removed the third line item in the above table LED lamps and replaced with their original
base lamps. The efficient lamps were not bright enough for the client.

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 did not
account for heating and cooling interactive effects.

The measure name for the first line item above is not accurate. The baseline lamps were Incandescent
A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

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 110%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 3,225 3,539 110% 0.67
Site-Level Estimation of Ex Post Gross Savings 2-20




Site ID 1270

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, and installed four photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 9/16/16 and 9/28/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post "
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Reallzation
Operation Savings . Rate
Number Factor Savings

014516-200101-Lighting-Linear
LED Lamp <=22 Watt Lamp 3026 406 406 40 17 7,870 1.01 27,192 74,273 273%
Replacing T12 <=40 Watt Lamp

Lighting Standard
014516-201212-Lighting-LED
12-20 Watt Lamp Replacing 3009 14 14 60 13 1,924 1.03 1,998 1,305 65%
Halogen A 53-70 Watt Lamp

Total 29,190 75,578 259%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (7,870) are greater than the annual hours of operation used to calculate ex ante savings (2,912).
The ex ante hours of operation provided in the application closely represent office hours. The annual
lighting hours of operation verified during the M&V site visit for the second measure (1,924) are less
than the annual hours of operation used to calculate ex ante savings (2,912). These fixtures were
installed in restroom locations where hours of use are lower.

The second line item in the table above efficient wattage (13) was found to be greater than the ex ante
savings efficient wattage (11).

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 measures installed within the Public
Works Office Building. The ex ante savings estimate did not account for heating and cooling interactive
effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.'6

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 259%.

16 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 L

Incentive Category | Gross ExAntekWh | Gross Ex Post | Gross Realization | POStkW

Savings kWh Savings Rate Reduction
Standard Lighting 29,190 75,578 259% 14.36
Total 29,190 75,578 259% 14.36
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Site ID 1370

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, and installed six photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 9/28/16 and 10/26/16.

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

End Use
Category

Efficient
Quantity

Efficient
Wattage

Baseline
Wattage

Baseline

Program Quantity

Measure Name/ID

014474-200707-Lighting-LED
111-130 Watt Lamp Replacing
Interior HID 301-400 Watt
Lamp

3005-1 103 103 400 111 8,760 111 165,684 288,808 174%

Lighting Standard

014474-200101-Lighting-Linear
LED Lamp <=22 Watt Lamp
Replacing T12 <=40 Watt Lamp

3026 260 260 40 18 6,871 111 31,231 43,777 140%

Total 196,915 332,585 169%

The annual lighting hours of operation verified during the M&V site visit, ranging between 6,870 and
8,760, are greater than the annual hours of operation used to calculate ex ante savings (5,460). The
majority of lamps operate 24/7 and do not follow the posted store hours, which was the basis for ex
ante annual hours of operation.

The quantity of lamps found during the M&V site visit for the first line item in the above table (103) was
less than the quantity used in ex ante savings (105).

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 did not
account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.’
A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 169%.

Site-Level Energy Savings

kWh Savings
_ End Use Gross Ex
Incentive Category | Gross ExAnte kWh | Gross Ex Post kwh Gross Post kW
Savings Savings Realization Rate | Reduction
Standard Lighting 196,915 332,585 169% 63.18
Total 196,915 332,585 169% 63.18
17 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing
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Site ID 1435

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage Wattage Overation Interaction Savings kWh Rate
Number p Factor 9 Savings

015553-201010-Lighting-LED
<=20 Watt Lamp Replacing I o
Halogen PAR 48-90 Watt Lamp or 3008 Lighting SBDI 37 37 50 8 2,308 1.11 3,601 3,972 110%
Fixture
Total 3,601 3,972 110%

The annual lighting hours of operation verified during the M&V site visit (2,308) are less than the annual
hours of operation used to calculate ex ante savings (2,317).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
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 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 110%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 3,601 3,972 110% 0.75

Total 3,601 3,972 110% 0.75

18 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1510

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline Efficient Baseline | Efficient Cooling Ex Post o
Measure Nam e/ ID Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings . Rate
Number Factor Savings

015435-301132-Lighting-LED
7-20 Watt Lamp Replacing 3009 5 5 53 9 1,782 1.05 501 413 82%
Halogen A 53-70 Watt Lamp

015435-200808-Lighting-LED
<=13 Watt Lamp Replacing 3012 12 12 50 7 2,227 111 774 1,272 164%
Halogen MR-16 35-50 Watt Lamp

Lighting SBDI

6 6 32 17 2,227 1.11 207 222 107%
015435-305402-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing T8 3025
32 Watt Linear ft

8 8 32 17 300 1.11 36 40 111%
Total 1,518 1,947 128%

Lighting Controls Savings Calculations

TRM Heating Gross Ex Gross Gross kWh
Measure End Use Controlled Baseline Efficient Cooling Ex Post i
Measure Nam e/ ID Reference Category Program ary Wattage Hours Hours Interaction Ante .kWh kWh Realization
Savings . Rate
Number Factor Savings
015435-201518-Lighting-Single
Technology Occupancy Sensor - o,
Controlling Lighting Circuit 50 3080 Lighting SBDI 2 18 1,844 1,291 1 250 21 8%
and <=120 Watts
Total 250 21 8%

The annual lighting hours of operation verified during the M&V site visit for the first three line items in
the first table above (ranging from 1,782 to 2,227) are less than the annual hours of operation used to
calculate ex ante savings (2,304).

The ex ante savings estimate used an adjusted base wattage of 35W for the second line item in the
first table by multiplying the provided wattage by 70%. The base lamp for this measure (MR16) are
exempt from an adjusted wattage calculation.

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 did not
account for heating and cooling interactive effects.

The lighting controls ex ante savings estimate assumes a greater impact on the lighting hours than
calculated by the ex post energy savings analysis. These were installed in the restrooms where the
owner would make sure the lights were off when the building was unoccupied.
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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 137%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 1,768 1,968 111% 0.42

Total 1,768 1,968 111% 0.42
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Site ID 1521

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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
. - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
40 40 34 15 2,537 1.09 2,035 2,109 104%
015678-305401-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing 3026 32 32 34 15 2,537 1.09 1,628 1,687 104%
T12 <=40 Watt Linear ft
Lighting SBDI 50 100 96 22 2,537 1.09 6,960 7,216 104%
015678-305402-Lighting-Linear ft 14 14 32 22 2,537 1.09 374 389 104%
LED (<=5.5 Watts/ft) Replacing T8 3025
32 Watt Linear ft 76 76 32 22 2,537 1.09 2,035 2,109 104%
Total 13,032 13,510 104%

The annual lighting hours of operation verified during the M&V site visit (2,537) are less than the annual
hours of operation used to calculate ex ante savings (2,677).

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 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 104%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

. n se

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 13,032 13,510 104% 2.57

Total 13,032 13,510 104% 2.57

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

Data Collection

1608

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Name/ID

TRM
Measure
Reference
Number

End Use
Category

Program

Baseline
Quantity

Efficient
Quantity

Baseline
Wattage

Annual
Hours of
Operation

Efficient
Wattage

Heating
Cooling
Interaction
Factor

Gross Ex
Ante kWh
Savings

Gross
Ex Post
kWh
Savings

Gross kWh
Realization
Rate

015498-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A
53-70 Watt Lamp

3009

015498-200909-Lighting-LED
<=14 Watt Lamp Replacing
Halogen BR/R 45-66 Watt Lamp
or Fixture

3007

Lighting

SBDI

37

37

60

9 4,572

111

6,470

9,461

146%

65

9 3,390

111

729

1,273

175%

Total

7,199

10,734

149%

The annual lighting hours of operation verified during the M&V site visit (ranging from 3,390 to 4,572)

are greater than the annual hours of operation used to calculate ex ante savings (3,285).

The ex ante savings estimate used an adjusted base wattage of 45.5W for the second line item in the
table above by multiplying the provided wattage by 70%.
reflector) are exempt from an adjusted wattage calculation.

The base lamps for this measures (BR

The quantity of the first line item in the table above (37) verified during the M&V site visit is less than
the ex ante savings quantity (39).

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 did not
account for heating and cooling interactive effects.

The measure name for the first line item above is not accurate. The baseline lamps were Incandescent

A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

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 149%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 7,199 10,734 149% 2.04
Total 7,199 10,734 149% 2.04
Site-Level Estimation of Ex Post Gross Savings 2-29




Site ID 1620

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
18 18 50 13 319 1.11 597 237 40%

015506-201010-Lighting-LED
<=20 Watt Lamp Replacing

Halogen PAR 48-90 Watt Lamp or 3008

Fixt
IXture Lighting SBDI 8 8 50 12 319 111 304 107 35%

015506-200909-Lighting-LED
<=14 Watt Lamp Replacing
Halogen BR/R 45-66 Watt Lamp
or Fixture

Total 965 399 41%

3007 3 3 63 12 319 111 64 54 85%

The annual lighting hours of operation verified during the M&V site visit (319) are less than the annual
hours of operation used to calculate ex ante savings (800).

The quantity of the first and second line items in the above table (18 and 8, respectively) verified during
the M&V site visit is less than the ex ante savings quantity (20 and 10, respectively). The lamps were
at the facility but not installed on either visit.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
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 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 41%.

Site-Level Energy Savings

frd 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 965 399 41% 0.08
Total 965 399 41% 0.08

22 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1670

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, and installed two photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 9/27/16 and 11/08/16.

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 i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage 5’ OeurI:tizz Interaction kWh kWh Ree;i/’l;aetlon
Number p Factor Savings Savings
015281-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 66 66 53 13 1,887 111 5,726 5,585 98%

Halogen PAR 48-90 Watt Lamp or
Fixture

015281-200808-Lighting-LED
<=13 Watt Lamp Replacing 3012 Lighting SBDI 19 19 50 7 1,887 1.11 1,772 1,707 96%
Halogen MR-16 35-50 Watt Lamp

015281-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 4 4 43 10 1,887 1.11 282 280 99%
Halogen A 28-52 Watt Lamp

015281-201010-Lighting-LED
<=20 Watt Lamp Replacing
Halogen PAR 48-90 Watt Lamp or
Fixture

3008 6 6 53 13 8,760 111 2,102 2,358 112%

Total 9,882 9,930 100%

The annual lighting hours of operation verified during the M&V site visit for the first three line items in
the above table (1,887) are less than the annual hours of operation used to calculate ex ante savings
(2,169).

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
did not account for heating and cooling interactive effects.

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 100%.

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

Site-Level Estimation of Ex Post Gross Savings 2-31



Site-Level Energy Savings

End U kWh Savings Gross Ex

. nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 9,882 9,930 100% 1.89

Total 9,882 9,930 100% 1.89

Site-Level Estimation of Ex Post Gross Savings
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Site ID(s)

Data Collection

1700, 1701, & 1702

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, and verified annual lighting operating hours by interviewing facility personnel regarding lighting

operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross kWh
Measure Measure End Use Catedo Proaram | Baseline | Efficient | Baseline Efficient Hours of Cooling Gross ExAnte | Gross ExPost | oo -
Name/ID Reference gory 9 Quantity Quantity Wattage Wattage ) Interaction kWh Savings kWh Savings
Operation Rate
Number Factor
0,141,04-100211- 320 320 119 57 8,760 1.00 173,798 173,798 100%
Lighting-N
ighting-Non
Linear LED .
Fixture Replacing 1169 Miscellaneous Custom 913 913 119 57 8,760 1.00 495,869 495,869 100%
High Pressure
. . 'y . i ’ °
Sodium Fixture 660 660 119 57 8,760 1.00 358,459 358,459 100%
Total 1,028,126 1,028,126 100%

The realization rate indicates a highly accurate ex ante savings estimate. All lighting was confirmed to
operate 24 hours per day.
The ex ante claimed the end use category for the first line item in the table above table as ‘lighting’.
The correct end use is ‘miscellaneous’.
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 these sites are shown
below. The gross realization rate is 100%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom Miscellaneous 1,028,126 1,028,126 100% 141.82
Total 1,028,126 1,028,126 100% 141.82
24 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1733

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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
" - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Base/lr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
015558-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 11 11 65 9 3,896 1.11 1,528 2,682 176%
or Fixture
Lighting | SBDI 13 13 35 35 3,896 1.11 1,269 - 0%
015558-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011
Halogen A 28-52 Watt Lamp
4 4 35 5 3,896 1.11 450 518 115%
Total 3,247 3,200 99%

The annual lighting hours of operation verified during the M&V site visit (3,896) are greater than the
annual hours of operation used to calculate ex ante savings (3,754).

The ex ante savings estimate used an adjusted base wattage of 45.5W for the first line item in the
above table by multiplying the provided wattage by 70%. The base lamps for this measure (BR
reflector) is exempt from an adjusted wattage calculation.

The customer had removed the efficient lamps for the second line item in the table above and reinstalled
the base lamps in the fixtures. The implementer was informed that the customer had repeatedly tried
to contact the trade ally for a solution for the area with no respons.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
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 measure name for the second and third line items above are not accurate. The baseline lamps
were Incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

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 99%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 3,247 3,200 99% 0.61
Total 3,247 3,200 99% 0.61
Site-Level Estimation of Ex Post Gross Savings 2-35




Site ID

Data Collection

1760

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, and installed four photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 9/9/16 and 9/28/16.

Analysis Results

Lighting Retrofit Savings Calculations

M;-fshgre End Use Baseline | Efficient Baseline | Efficient Annual gizmg Gross Ex Gross Ex Gross kWh
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage g Oeurrasﬂg; Interaction Ag;?/iﬁméh ’?:‘t/iﬁv‘gh Re%/azta;/on
Number P Factor 9 9
35 24 455 150 2909 1.00 51272 35847 70%
014440-100208-Lighting-Non
Linear LED Fixture Replacing 1169 Lighting Custom 155 44 455 150 2354 1.00 210953 150492 71%
Metal Halide Fixture
4 4 455 150 8,760 1.00 10,687 10,687 100%
Total 272,912 197,026 72%

The annual lighting hours of operation verified during the M&V site visit, ranging between 2,354 and
2,909, are less than the annual hours of operation used to calculate ex ante savings, ranging between
3,300 and 4,160. The ex ante hours of operation provided in the application reflected 14 to 16 hour
work days instead of 10 to 11 hour work days.

No adjustments were made to savings estimates regarding heating and cooling interactive effects due
to no space heating or electric space cooling.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 72%.

Site-Level Energy Savings

d kWh Savings Gross Ex
Incentive f:t e;:; Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom Lighting 272,912 197,026 72% 37.43
Total 272,912 197,026 72% 37.43

Site-Level Estimation of Ex Post Gross Savings
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Site ID

Data Collection

1820

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

During the M&V visit, ADM staff verified equipment installation and 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

Measure Measure End Use Proaram Baseline Efficient | Baseline Efficient :()r;;ga; : Cooling Gross Ex Ante | Gross Ex Post g:;?;gg:
Name /I D Reference Category g Quantity Quantity Wattage Wattage Overation Interaction kWh Savings kWh Savings Rate
Number p Factor

28 14 455 213 8,760 1.00 85,480 85,480 100%
014417-100208- 568 568 215 45 8,760 1.00 845,865 845,366 100%
Lighting-Non Linear LED |, ¢ Misc. Custom 6 6 295 108 8,760 1.00 9,829 9,829 100%
Fixture Replacing Metal
Halide Fixture 168 168 455 79 8,760 1.00 553,352 553,352 100%

61 61 295 39 8,760 1.00 136,796 136,796 100%
014683-201111- 12 12 29 7 8,760 1.14 2,208 2,631 119%
Lighting-LED <=11Watt | 5, 12 12 43 10 8,760 1.14 3,364 3,946 117%
Lamp Replacing Halogen
A 28-52 Watt Lamp 24 24 43 10 8,760 1.14 6,728 7,892 117%

12 12 72 18 8,760 1.14 5,466 6,457 118%
014683-201212- 12 12 72 18 8,760 1.14 5,466 6,457 118%
Lighting-LED 12-20 Watt | . o ' : , ' °
Lamp Replacing Halogen 12 12 72 18 8,760 1.14 5,466 6,457 118%
A 53-70 Watt Lamp

12 12 72 18 8,760 1.14 5,466 6,457 118%

Lighting Standard 9

014683-200808- 20 20 50 8 8,760 1.14 4,730 8,370 177%
Lighting-LED <=13 Watt 3012 o
Lamp Replacing Halogen 20 20 50 8 8,760 1.14 4,730 8,370 177%
MR-16 35-50 Watt Lamp

12 12 50 8 8,760 1.14 2,891 5,082 176%
014683-201010-
Lighting-LED <=20 Watt | 50 40 40 75 13 8,760 114 21,900 24,911 114%
Lamp Replacing Halogen
PAR 48-90 Watt Lamp
014683-200808- .
lighting-LED <13 Watt | 24 24 50 7 8,760 1.14 9,040 10,283 114%
Lamp Replacing Halogen .
MR-16 35-50 Watt Lamp 24 24 50 7 8,760 1.14 9,040 10,283 114%
Total 1,717,816 1,738,919 101%

The realization rate for the Custom incentives indicates a highly accurate ex ante savings estimate.

An adjusted base wattage of 29W, 43W, and 72W was used in the ex post savings analysis to meet
the EISA 2007 standard lumen equivalent for a 40W, 60W, and 100W incandescent lamp. The ex ante
base wattages of 28W, 42W, and 70W was computed within the application by factoring 70% of the
original incandescent wattage.

The ex ante savings estimate used an adjusted base wattage of 35W for the thirteenth through fifteenth
measures by multiplying the provided wattage by 70%. The base lamps for these measures (MR16)

are exempt from an adjusted wattage calculation.

Site-Level Estimation of Ex Post Gross Savings
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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 Standard incentives. The ex ante
savings estimate did not account for heating and cooling interactive effects.

The peak coincident KW 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 realization rate is 101%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

. nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Custom Miscellaneous 1,631,322 1,631,322 100% 225.03

Standard Lighting 86,495 107,597 124% 20.44

Total 1,717,816 1,738,919 101% 245.47

26 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1835

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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
. - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
015293-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 6 6 42 10 3,529 1.11 763 762 100%
Halogen A 28-52 Watt Lamp o
— Lighting SBDI
015293-200808-Lighting-LED
<=13 Watt Lamp Replacing 3012 8 8 50 7 3,529 1.11 1,345 1,345 100%
Halogen MR-16 35-50 Watt Lamp
Total 2,108 2,107 100%

The annual lighting hours of operation verified during the M&V site visit (3,529) are less than the annual
hours of operation used to calculate ex ante savings (3,911).

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 did not
account for heating and cooling interactive effects.

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

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

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 2,108 2,107 100% 0.40

Total 2,108 2,107 100% 0.40

Site ID 1860

27 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Data Collection

The participant received Custom 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 9/02/16

and 9/28/16.

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

014126-100209-
Lighting-Non Linear LED
Fixture Replacing Pulse
Start Metal Halide
Fixture

1169

Lighting

Exterior

Custom

Miscellaneous

690

697

402

200

6,194

1.10

15

15

402

200

4,311

1.00

45

45

402

200

6,008

1.00

903,152

943,004

13,064

54,611

112%

Total

903,152

1,010,679

112%

The annual lighting hours of operation verified during the M&V site visit for 697 interior fixtures (6,194)
are greater than the hours of operation used to calculate ex ante savings (6,017). The M&V site visit
revealed that 60 fixtures are installed outside, where 15 are installed with photo-cells. The annual
lighting hours of operation for exterior lighting fixtures without photo-cells (6,008) are less than those
used to calculate ex ante savings. Fixtures installed with photo-cells operate during non-daylight
hours?® (4,311).

The application listed all of the line items above as one item. The ex post disaggregated into three line
items due to the multiple end use installations. The first line item in the table above was an interior
installation, the second line item was an exterior installation with non-daylight hours, and the third line
item was a miscellaneous installation.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large one
story retail in Cape Girardeau, was applied to the ex post lighting energy savings for the first line item
above. Exterior lighting and the ex ante savings estimate did not account for heating and cooling
interactive effects.

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

28 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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Site-Level Energy Savings

End Use kWh Savings Gross Ex
Incentive Category Gross Ex f\nte kWh Gross Ex f’ost kWh Gross Realization Post k W
Savings Savings Rate Reduction
Lighting 943,003 179.14
Custom Exterior 903,152 13,064 112% 0.07
Miscellaneous 54,611 7.53
Total 903,152 1,010,679 112% 186.74

Site-Level Estimation of Ex Post Gross Savings
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Site ID 1911

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/09/16
and 12/26/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i

Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings Rate

Number Factor Savings

015214-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 31 31 72 7 1,964 1.11 4,429 4,384 99%
53-70 Watt Lamp

015214-200909-Lighting-LED 8 8 53 9 1,964 1.11 661 757 115%
<=14 Watt Lamp Replacing 3007

Halogen BR/R 45-66 Watt Lamp Lighting SBDI

or Fixture 15 15 53 7 1,964 1.11 1,297 1,485 115%
015214-201010-Lighting-LED

<=20 Watt Lamp Replacing )
Halogen PAR 48-90 Watt Lamp or 3008 3 3 53 11 1,964 1.11 237 271 115%
Fixture

Total 6,624 6,897 104%

The annual lighting hours of operation verified during the M&V site visit range between 1,938 and 1,991.
The average annual lighting hours of operation (1,964) are greater than the hours of operation used to
calculate ex ante savings (1,900).

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 quantity of the first line item in the table above (31) verified during the M&V site visit is less than
the ex ante savings quantity (37).

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 did not
account for heating and cooling interactive effects.

The measure name for the first measure is not accurate. The baseline lamps were Incandescent A-
line and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

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 104%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 6,624 6,897 104% 1.31
Total 6,624 6,897 104% 131
Site-Level Estimation of Ex Post Gross Savings 2-43




Site ID

Data Collection

1982

The participant received New Construction lighting incentives from Ameren Missouri.

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

collaboration with facility personnel.

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 i
Measure Name/ID Program ; : Hours of h Realization
Reference Category Quantity | Quantity Wattage Wattage ) Interaction kWh kWh
Operation . . Rate
Number Factor Savings Savings
79 79 126 82 1,727 1.09 8,993 6,499 72%
197 197 87 57 2,365 1.09 15,588 15,430 99%
008828-406123-Lighting- New 8 8 167 109 1,727 1.09 1,210 875 72%
New Construction Lighting 3000 Lighting C .
Power Density (LPD) onstruction 16 16 35 23 2,337 1.09 503 491 98%
8 8 89 58 1,727 1.09 644 466 72%
35 35 46 30 2,057 1.09 1,458 1,254 86%
Total 28,395 25,015 88%

The annual lighting hours of operation verified during the M&V site visit (ranging from 1,727 — 2,365)
are less than the annual hours of operation used to calculate ex ante savings (2,607). The ex ante
hours did not include school holidays nor the fact that half of the building is closed for two months during

the summer.

A heating and cooling interactive factor of 1.17, applicable to a gas heated, air conditioned primary
school 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.

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 88%.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post k W
Savings Savings Rate Reduction
New Construction Lighting 28,395 25,015 88% 4.75
Total 28,395 25,015 88% 4.75
Site ID 2050

Site-Level Estimation of Ex Post Gross Savings
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Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category 9 Quantity | Quantity Wattage Wattage . Interaction : kWh
N Operation Savings ; Rate
umber Factor Savings
1 1 117 44 4,380 1.10 639 353 55%
8 8 114 88 4,380 1.10 2,278 1,005 44%
4 4 117 44 8,760 1.10 2,558 2,822 110%
3 3 59 17 8,760 1.15 1,840 1,269 69%
9 9 117 44 8,760 1.10 5,755 6,350 110%
1 1 114 44 8,760 1.10 613 677 110%
L 8 8 42 21 5,475 1.10 1,472 1,015 69%
014401-100207-Lighting-Non
Linear LED Fixture Replacing 1169 Lighting Custom 2 2 117 44 8,760 1.10 1,279 1,411 110%
T5 HO Fixture 3 3 114 44 8760 | 1.10 1,840 | 2,030 | 110%
14 14 117 44 8,760 1.10 8,953 9,878 110%
67 67 114 44 8,760 1.10 41,084 45,329 110%
19 19 56 35 8,760 1.10 3,495 3,856 110%
20 20 88 44 8,760 1.10 7,709 8,505 110%
2 2 59 17 8,760 1.15 736 846 115%
2 2 114 44 8,760 1.10 1,226 1,353 110%
Total 81,477 86,699 106%

The annual lighting hours of operation verified during the M&V site visit range between 4,380 and 8,760.
The average annual lighting hours of operation for the first, second, and seventh line items in the table
above (4,380, 4,380, and 5,475, respectively) are less than the hours of operation used to calculate ex
ante savings (8,760).

The quantity of the second and fourth line items above (8 and 3, respectively) verified during the M&V
site visit are less than the ex ante savings quantities (10 and 5, respectively).

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned large retail
in Cape Girardeau, was applied to the ex post lighting energy savings for thirteen measures. An
applicable factor of 1.15 was applied for freezer space regarding the fourth and fourteenth line items
above. The ex ante savings estimate did not account for heating and cooling interactive effects.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kwh savings.2°

30 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 106%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 81,478 86,699 106% 16.47
Total 81,478 86,699 106% 16.47
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Site ID

Executive Summary

2170

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, and installed three photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 9/21/16 and 10/5/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
. - . - Annual . Gross Ex Gross Ex Gross kWh
Measure End Use Baseline Efficient Baseline Efficient Coolin, i
Measure Nam e/ D Reference Category Program Quantity Quantity Wattage Wattage Hours .Of Interactl%n Ante ,kWh POSt,k Wh Realization
Number Operation Factor Savings Savings Rate
014427-200102-Lighting-Linear
LED Lamp <=22 Watt Lamp 3025 Lighting Standard 1,412 1,412 32 18 4,961 1.1 121,692 108,234 89%
Replacing T8 32 Watt Lamp
Total 121,692 108,234 89%

The annual lighting hours of operation verified during the M&V site visit (4,961) are less than the annual
hours of operation used to calculate ex ante savings (6,156). The ex ante hours of operation provided
in the application are the average hours of operation for all the stores across the country.

A heating and cooling interactive factor of 1.1, applicable to a gas heated, air conditioned large one
story retail 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 KW 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 realization rate is 89%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 121,692 108,234 89% 20.56
Total 121,692 108,234 89% 20.56
31 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 2201

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
015507-200808-Lighting-LED
<=13 Watt Lamp Replacing
12 14 14 7 2,057 1.11 1,241 1,17 9
Halogen MR-16 35-50 Watt 30 30 05 ! 1176 9%
Lamp
o Lighting | SBDI 2 2 43 10 51 111 134 4 3%
015507-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011
Halogen A 28-52 Watt Lamp
1 1 43 10 51 1.11 66 2 3%
Total 1,441 1,181 82%

The annual lighting hours of operation verified during the M&V site visit (ranging between 51 and 2,057)
are less than the annual hours of operation used to calculate ex ante savings (2,062). The second and
third line items in the table above are used a maximum of 15 minutes per month.

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 did not
account for heating and cooling interactive effects.

The measure name for the second and third line items above is not accurate. The baseline lamps were
Incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

The peak coincident KW 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 realization rate is 82%.

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

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 1,441 1,181 82% 0.22

Total 1,441 1,181 82% 0.22

Site-Level Estimation of Ex Post Gross Savings

2-49




Site ID 2219

Data Collection

The participant received SBDI 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 one photo-
sensor logger to monitor lighting operation. The photo-sensor loggers collected data between 12/09/16
and 12/26/16.

Analysis Results

Lighting Retrofit Savings Calculations

Heating Gross
Annual Gross Ex Ex Post

Cooling
Hours of Ante kWh WWh

Operation Interaction Savings
P Factor 9 Savings

TRM
Measure End Use
Reference Category
Number

Gross kWh
Realization
Rate

Baseline Efficient Baseline | Efficient

Program Quantity | Quantity | Wattage | Wattage

Measure Name/ID

015283-301132-Lighting-LED 7-20

Watt Lamp Replacing Halogen A 3009 15 15 53 9 1,902 1.11 1,488 1,375 92%
53-70 Watt Lamp o

— Lighting SBDI
015283-200808-Lighting-LED
<=13 Watt Lamp Replacing 3012 3 3 50 5 51 1.00 171 7 4%
Halogen MR-16 35-50 Watt Lamp
Total 1,659 1,382 83%

The annual lighting hours of operation verified during the M&V site visit range between 51 and 1,902.
The ex ante savings estimate hours of operation for the first line item in the table above are highly
accurate. For the second line item, the annual hours of operation (51) are less than the hours of
operation used to calculate the ex ante savings (1,900). The installed location (attic) has a maximum
usage of one hour per week.

The ex ante savings estimate used an adjusted base wattage of 35W for the second measure by
multiplying the provided wattage by 70%. The base lamps for this measure (MR16) are exempt from
an adjusted wattage calculation.

The quantity of the first line item above (15) verified during the M&V site visit is less than the ex ante
savings quantity (18).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
in St. Louis, was applied to the ex post lighting energy savings for the first measure. The ex ante savings
estimate did not account for heating and cooling interactive effects.

The measure name for the first line item above is not accurate. The baseline lamps were Incandescent
A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

The peak coincident kW 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 realization rate is 83%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 1,659 1,382 83% 0.26
Total 1,659 1,382 83% 0.26
Site-Level Estimation of Ex Post Gross Savings 2-51




Site ID 2230

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 End Use Proaram Baseline Efficient Baseline | Efficient
Reference Category g Quantity | Quantity Wattage Wattage
Number

"gizmg Gross Ex Efgz:t Gross kWh
9 Ante kWh Realization
Interaction

; kwh
Factor Savings Savings Rate

Annual
Hours of
Operation

Measure Name/ID

015620-200909-Lighting-LED
<=14 Watt Lamp Replacing
Halogen BR/R 45-66 Watt
Lamp or Fixture

3007 14 14 53 8 3,581 1.01 2,316 2,295 99%

015620-201010-Lighting-LED
<=20 Watt Lamp Replacing
Halogen PAR 48-90 Watt
Lamp or Fixture

3008 Lighting | SBDI 9 9 49 7 3,581 1.01 1,405 1,393 99%

015620-200808-Lighting-LED
<=13 Watt Lamp Replacing
Halogen MR-16 35-50 Watt
Lamp or Fixture

3012 3 3 50 4 3,581 1.01 346 508 147%

Total 4,067 4,197 103%

The annual lighting hours of operation verified during the M&V site visit (3,633) are less than the annual
hours of operation used to calculate ex ante savings (3,718).

The ex ante savings estimate used an adjusted base wattage of 35W for the third line item above by
multiplying the provided wattage by 70%. The base lamps for this measure (MR16) are exempt from
an adjusted wattage calculation.

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned small
retail in Jefferson City, 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 kW reduction was determined by applying the corresponding end use kW factor
to the kwWh savings.®*

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 103%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 4,067 4,197 103% 0.80
Total 4,067 4,197 103% 0.80
Site-Level Estimation of Ex Post Gross Savings 2-53




Site ID 2340

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, and installed two photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 9/2/16 and 9/28/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage 5’ OeurI:tizz Interaction Ag;eViﬁVZh kWh Re%/azta;/on
Number p Factor 9 Savings
014437-200909-Lighting-LED
<=14 Watt Lamp Replacing S )
Halogen BR/R 45-66 Watt 3007 Lighting Standard 260 260 65 9 2,860 1.11 43,884 46,123 105%
Lamp
Total 43,884 46,123 105%

The annual lighting hours of operation verified during the M&V site visit (2,860) are less than the annual
hours of operation used to calculate ex ante savings (3,014).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in Cape Girardeau, 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 KW 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 realization rate is 105%.

Verified Gross Savings/Realization Rates By Measure

d kWh Savings Gross Ex
Incentive (_I:::te;j;fy Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 43,884 46,123 105% 8.76
Total 43,884 46,123 105% 8.76

3 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 2446

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number actor Savings

015325-201010-Lighting-LED
<=20 Watt Lamp Replacing I 9
Halogen PAR 48-90 Watt Lamp or 3008 Lighting SBDI 113 113 53 12 2,062 1.01 11,441 9,568 84%
Fixture
Total 11,441 9,568 84%

The annual lighting hours of operation verified during the M&V site visit (2,062) are less than the annual
hours of operation used to calculate ex ante savings (2,500). It was discovered that 40-60 lamps may
only be used a maximum of 50% each day.

A heating and cooling interactive factor of 1.01, applicable to an electric heated, air conditioned small
retail in St. Jefferson City, 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 KW 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 realization rate is 84%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

. n se

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 11,441 9,568 84% 1.82

Total 11,441 9,568 84% 1.82

Site ID 2447

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

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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
Y End U Baseli Efficient Baseli Efficient Annual Cool Gross Ex Ex Post Gross kWh
Measure Name/ID easure nd Use Program aseline cien aseline icient Hours of ooling Ante KWh X Pos Realization
Reference Category Quantity | Quantity Wattage Wattage . Interaction : kWh
Operation Savings ; Rate
Number Factor Savings
015556-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 30 30 53 9 2,785 1.11 3,854 4,071 106%
or Fixture Lighting SBDI
015556-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 1 1 35 9 2,785 1.11 76 80 106%
Halogen A 28-52 Watt Lamp
Total 3,930 4,152 106%

The annual lighting hours of operation verified during the M&V site visit (2,785) are less than the annual
hours of operation used to calculate ex ante savings (2,920).

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 did not
account for heating and cooling interactive effects.

The measure name for the second line item above is not accurate. The baseline lamps were
Incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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 106%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 3,930 4,152 106% 0.79

Total 3,930 4,152 106% 0.79

Site ID 2497

37 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Reallzation
Operation Savings . Rate
Number Factor Savings

015280-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 40 40 53 9 1,633 1.01 3,132 2,858 91%

53-70 Watt Lamp

015280-200909-Lighting-LED Lighting SBDI 4 4 45 8 1,633 1.01 270 246 91%
<=14 Watt Lamp Replacing

Halogen BR/R 45-66 Watt Lamp
or Fixture 10 10 53 8 1,633 1.01 881 731 83%

3007

Total 4,283 3,835 90%

The annual lighting hours of operation verified during the M&V site visit (1,633) are less than the annual
hours of operation used to calculate ex ante savings (1,800).

The quantity of the third measure (10) verified during the M&V site visit is less than the ex ante savings
quantity (11).

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 did
not account for heating and cooling interactive effects.

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

The measure name for the first line item above is not accurate. The baseline lamps were Incandescent
A-line and were replaced with LED A19 lamps. The lamps are stated correctly 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%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 4,283 3,835 90% 0.73

Total 4,283 3,835 90% 0.73

Site ID 2517

38 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Reallzation
Operation Savings . Rate
Number Factor Savings

015642-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 16 16 43 10 642 111 1,097 381 35%
Halogen A 28-52 Watt Lamp

117 117 65 9 2,425 111 9,011 17,601 195%
015642-200909-Lighting-LED
<=14 Watt Lamp Replacing S
Halogen BR/R 45-66 Watt Lamp 3007 Lighting | SBDI 7 7 65 12 1,949 111 495 801 162%
or Fixture

7 7 45 6 1,949 111 576 589 102%
015642-200808-Lighting-LED
<=13 Watt Lamp Replacing 3012 2 2 50 7 8,760 1.11 118 834 706%
Halogen MR-16 35-50 Watt Lamp
Total 11,297 20,206 179%

The annual lighting hours of operation verified during the M&V site visit range between 206 and 8,760.
The annual lighting hours of operation for the first, third, and fourth line items in the table above (642,
1,949, and 1,949 respectively) are less than the hours of operation used to calculate ex ante savings
(2,110). The annual hours of operation for the second and fifth line items (2,425 and 8,760, respectively)
are greater than the hours of operation used to calculate ex ante savings (2,110).

The ex ante savings estimate used an adjusted base wattage of 42W, 45.5W and 35W for the first,
second, third, and fifth line items above respectively by multiplying the provided wattage by 70%. For
the first 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. For the remaining measures
the base lamps (BR reflector and MR16) are exempt from an adjusted wattage calculation.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
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 measure name for the first line item in the above table is not accurate. The baseline lamps were
Incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

The peak coincident kW 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 realization rate is 179%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 11,297 20,206 179% 3.84
Total 11,297 20,206 179% 3.84
Site-Level Estimation of Ex Post Gross Savings 2-59




Site ID 2620

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 A Heating Gross
" - : - nnual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage Operation Interaction Savings kWh Rate
Number pera actor 9 Savings
015640-201010-Lighting-LED
<=20 Watt Lamp Replacing
Halogen PAR 48-90 Watt Lamp or 3008 16 16 90 17 2,595 1.07 3,644 3,249 89%
Fixture
015640-201010-Lighting-LED
<=20 Watt Lamp Replacing
Halogen PAR 48-90 Watt Lamp or 3008 35 35 50 7 2,595 1.07 4,696 4,187 89%
Fixture Lighting SBDI
015640-200909-Lighting-LED
<=14 Watt Lamp Replacing
Halogen BR/R 45-66 Watt Lamp 3007 43 42 65 9 2,595 1.07 4,897 6,724 137%
or Fixture
015640-200808-Lighting-LED
<=13 Watt Lamp Replacing 3012 13 13 50 7 2,595 1.07 1,136 1,555 137%
Halogen MR-16 35-50 Watt Lamp
Total 14,373 15,715 109%

The annual lighting hours of operation verified during the M&V site visit (2,595) are less than the annual
hours of operation used to calculate ex ante savings (3,120).

The ex ante savings estimate used an adjusted base wattage of 45.5W and 35W for the third and fourth
line items in the table above respectively by multiplying the provided wattage by 70%. The base lamps
for these measures (BR reflector and MR16) are exempt from an adjusted wattage calculation.

A heating and cooling interactive factor of 1.07, applicable to a gas heated, air conditioned medical
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 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 109%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 14,373 15,715 109% 2.99
Total 14,373 15,715 109% 2.99
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Site ID 2700

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules. Also, baseline equipment was
verified to the application by both interview questions and observing existing fixtures and spare lighting
stock.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ ID Reference Category Program Quantity | Quantity Wattage Wattage 5’ (;ur;sﬁz; Interaction Ag;eViZVZh kWh Re%’;fgon
Number p Factor 9 Savings

015684-305401-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing 3026 32 64 96 15 2,729 1.01 6,336 5,798 92%
T12 <=40 Watt Linear ft

015684-305402-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing T8 3025 50 50 32 15 2,598 1.00 2,550 2,221 87%
32 Watt Linear ft

015684-305401-Lighting-Linear ft

LED (<=5.5 Watts/ft) Replacing 3026 2 2 40 15 2,807 1.00 150 141 94%
T12 <=40 Watt Linear ft

015684-305402-Lighting-Linear ft Lighting SBDI

LED (<=5.5 Watts/ft) Replacing T8 3025 76 76 32 15 2,807 1.00 3,876 3,648 94%

32 Watt Linear ft

015684-305401-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing 3026 16 16 34 15 2,700 1.00 912 826 91%
T12 <=40 Watt Linear ft

015684-201111-Lighting-LED

<=11 Watt Lamp Replacing 3011 1 1 42 10 2,389 1.00 96 77 80%
Halogen A 28-52 Watt Lamp
Total 13,920 12,711 91%

The annual lighting hours of operation verified during the M&V site visit (ranging between 2,389 and
2,807) are less than the hours of operation used to calculate ex ante savings (3,000).

A heating and cooling interactive factor of 1.01, applicable to an electric heated, small retail 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 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%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 13,920 12,711 91% 2.41

Total 13,920 12,711 91% 241

Site-Level Estimation of Ex Post Gross Savings
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Site ID 2704

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
015584-301132-Lighting-LED
7-20 Watt Lamp Replacing 3009 81 81 53 9 3,828 1.11 10,289 14,938 145%
Halogen A 53-70 Watt Lamp
015584-200909-Lighting-LED Lighting SBDI
<=14 Watt Lamp Replacing
7 1 1 1,824 1.11 1,1 749

Halogen BR/R 45-66 Watt 300 0 8 >3 3 8 1153 850 %
Lamp or Fixture
Total 11,442 15,788 138%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (3,828) are greater than the hours of operation used to calculate ex ante savings (2,920), while
the hours of operation for the second line item above (1,824) are less.

The installed quantity of the second line item in the above table (8) verified during the M&V site visit is
less than the ex ante savings quantity (10). The customer removed (2) lamps due to over brightness
in the location.

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 did not
account for heating and cooling interactive effects.

The measure name for the second line item in the above table is not accurate. The baseline lamps
were Incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

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 138%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 11,442 15,788 138% 3.00
Total 11,442 15,788 138% 3.00
Site-Level Estimation of Ex Post Gross Savings 2-65




Site ID 1000

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 six photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/30/16
and 12/21/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
104 104 40 22 4,403 8,297 9,130 110%
20 20 40 22 3,640 1,596 1,451 91%
015114-305401-Lighting- .
Linear ft LED (<=5.5 o 40 40 40 22 4,402 3,191 3,510 110%
K 3026 Lighting Standard 1.11
Watts/ft) Replacing T12 56 56 40 22 8,760 8830 | 9,780 | 111%
<=40 Watt Linear ft
6 6 40 22 4,407 479 527 110%
2 2 40 22 1,239 54 49 91%
Total 22,447 24,447 109%

The annual lighting hours of operation verified during the M&V site visit for the fourth line in the table
above (8,760) equals the ex ante estimate for annual operating hours. The hours of operation for the
remaining line items above (ranging from 1,239 to 4,407) are less than the hours of operation used to
calculate ex ante savings (ranging from 1,512 to 4,432).

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
did not account for heating and cooling interactive effects.

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

Site-Level Energy Savings

nd U kWh Savings Gross Ex

. nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 22,447 24,447 109% 4.64

Total 22,447 24,447 109% 4.64
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Site ID 1001

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers monitored lighting operation
between 12/8/16 and 12/27/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i

Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings Rate

Number Factor Savings

015724-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 4 4 43 10 2,391 280 355 127%
Halogen A 28-52 Watt Lamp

015724-200909-Lighting-LED
<=14 Watt Lamp Replacing

o
Halogen BR/R 45-66 Watt Lamp 3007 Lighting SBDI 18 18 65 K 2,393 1.11 1,415 2,671 189%
or Fixture

015724-201010-Lighting-LED

<=20 Watt Lamp Replacing o
Halogen PAR 48-90 Watt Lamp or 3008 3 3 63 14 2,391 317 389 123%
Fixture

Total 2,012 3,415 170%

The annual lighting hours of operation verified during the M&V site visit range between 2,352 and 2,834.
The average annual lighting hours of operation (2,392) are greater than the hours of operation used to
calculate ex ante savings (2,154).

The ex ante savings estimate used LM adjusted base wattages of 42W, 45.5W, and 63W by multiplying
the provided wattage by 70%. The ex post savings estimate used an adjusted base wattage of 43W
and 63W for the first and third line items in the table above respectively to meet EISA 2007 requirements
for a 60W and 90W incandescent lamp. The base lamps for the second line item above (65W BR30) is
exempt from an adjusted wattage calculation.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 170%.
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Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 2,012 3,415 170% 0.65

Total 2,012 3,415 170% 0.65

Site-Level Estimation of Ex Post Gross Savings

2-68




Site ID 1002

Data Collection

The participant received Standard and Custom 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/6/17

and 2/3/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline |  Efficient Baseline | Efficient Ij nnual ; Cooling frosivff/);l Ex Post gro7§ kW”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours o Interaction nte' kWh ealization
Operation Savings . Rate
Number Factor Savings
014196-100101-Lighting-Linear
Tube LED Fixture Replacing T12 1169 Custom 250 250 82 49 3,493 1.01 41,250 29,154 71%
Fixture
Lo Lighting
014517-200505-Lighting-LED 66 66 90 12 8,760 1.01 45,096 45,628 101%
<=80 Watt Lamp Replacing 3006-1 Standard
Interior HID 100-175 Watt Lamp 33 33 110 27 8,760 1.01 23,994 24,277 101%
Total 110,340 99,059 90%

The annual lighting hours of operation verified during the M&V site visit range between 3,493 and 8,760.
The annual lighting hours of operation for the first line item in the table above (3,493) are less than the
hours of operation used to calculate ex ante savings (5,000), while line items two and three equal the
ex ante savings (8,760) hours.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Custom 41,250 29,154 71% 5.54

Lighting
Standard 69,090 69,905 101% 13.28
Total 110,340 99,059 90% 18.82
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Site ID 1009

Data Collection

The participant received Custom 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/19/17
and 2/8/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
014975-100101-Lighting-Linear
Tube LED Fixture Replacing T12 1169 Lighting Custom 88 88 164 36 3,174 0.98 41,114 35,120 85%
Fixture
Total 41,114 35,120 85%

The annual lighting hours of operation verified during the M&V site visit (3,174) are less than the hours
of operation used to calculate ex ante savings (3,650).

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 did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 85%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

. nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Custom Lighting 41,114 35,120 85% 6.67

Total 41,114 35,120 85% 6.67
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Site ID 1023

Data Collection

The participant received SBDI 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/3/17
and 1/23/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure Name /I D Measure End Use Program Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage Operation Interaction Savin kWh Rat
Number peratiol Factor avings Savings ate
015763-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 103 103 49 8 4,593 112 9,404 21,949 | 233%

Halogen BR/R 45-66 Watt Lamp
or Fixture

015763-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 3 3 53 9 4,593 1.12 287 678 236%
53-70 Watt Lamp

015763-201010-Lighting-LED 26 26 53 7 4,593 112 2,603 6,141 236%
<=20 Watt Lamp Replacing 3008

Halogen PAR 48-90 Watt Lamp or o

Fixture Lighting | SBDI 6 6 63 11 4,593 1.12 693 1,618 233%
015765-200909-Lighting-LED

<=14 Watt Lamp Replacing 3007 42 42 49 8 4,593 112 3,835 8,950 233%

Halogen BR/R 45-66 Watt Lamp
or Fixture

015765-305401-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing 3026 96 94 40 18 4,910 1.12 4,726 11,791 250%
T12 <=40 Watt Linear ft

015765-305402-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing T8 3025 18 18 32 18 5,301 1.12 554 1,493 269%
32 Watt Linear ft

Total 22,102 52,620 238%

The annual lighting hours of operation verified during the M&V site visit (ranging between 4,593 and
5,549) are significantly greater than the hours of operation used to calculate ex ante savings (2,200).

The ex ante savings estimate used LM adjusted base wattages of 49W, 52.5W, and 63W for the first
through fifth line items in the above table respectively by multiplying the provided wattage by 70%. The
ex post savings estimate used an adjusted base wattage of 53W for the second and third line item to
meet EISA 2007 requirements for a 75W incandescent lamp.

The measure name for the second line item in the table above is not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

A heating and cooling interactive factor of 1.12, applicable to a gas heated, air conditioned restaurant
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.
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The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 238%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 22,102 52,620 238% 10.00

Total 22,102 52,620 238% 10.00
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Site ID 1024

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/7/17
and 2/23/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure End Use
Reference Category
Number

Annual Heating Gross Ex Gross
Baseline | Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post

Quantity | Quantity Wattage Wattage Operation Interaction Savings kWh
Factor Savings

Gross kWh
Realization
Rate

Measure Name/ID Program

016103-301132-Lighting-LED 7-20

Watt Lamp Replacing Halogen A 3009 7 7 53 9 4,314 1.12 1,143 1,485 130%
53-70 Watt Lamp

016103-200909-Lighting-LED Lighting SBDI

<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 24 24 45 8 4,314 1.12 3,316 4,259 128%
or Fixture

Total 4,459 5,744 129%

The annual lighting hours of operation verified during the M&V site visit (4,314) are greater than the
annual hours of operation used to calculate ex ante savings (3,754). The posted restaurant hours are
daily from 11 a.m. to 9 p.m. The site contact stated they arrive 1 %2 hours prior to opening to start the
day and stay ¥z hour after closing to clean. The ex ante hours do not represent the posted store
hours.

The ex ante savings estimate used an adjusted base wattage of 52.5W and 44.8W by multiplying the
provided wattage by 70%. An adjusted base wattage of 53W for the first line item in the above table
was used in the ex post savings analysis to meet the EISA 2007 standard lumen equivalent for a 75W
incandescent lamp.

The measure name for the first measure is not accurate. The baseline lamps were incandescent A-
line and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

A heating and cooling interactive factor of 1.12, 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 did not
account for heating and cooling interactive effects.

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 109%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 4,459 5,744 129% 1.09

Total 4,459 5,744 129% 1.09

Site-Level Estimation of Ex Post Gross Savings
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Site ID 1030

Data Collection

The participant received SBDI 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers monitored lighting operation
between 11/17/16 and 12/5/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015458-200909-Lighting-LED 30 30 53 8 2,161 1.04 3,888 3,043 78%
<=14 Watt Lamp Replacing 3007
Halogen BR/R 45-66 Watt Lamp
or Fixture Lighting SBDI 3 3 53 8 3,465 1.04 393 493 125%
015458-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 13 13 53 9 2,813 1.04 1,647 1,678 102%
53-70 Watt Lamp
Total 5,928 5,214 88%

The annual lighting hours of operation verified during the M&V site visit for the first and third line items
in the table above (2,161 and 2,813, respectively) are less than the hours of operation used to calculate
ex ante savings (2,912), while the third line item has hours (3,465) greater.

The ex ante savings estimate used an LM adjusted base wattage of 52.5W for all measures by
multiplying the provided wattage by 70%. The ex post savings estimate used an adjusted base wattage
of 53W to meet EISA 2007 requirements for a 75W incandescent lamp.

The measure name for the third line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.04, applicable to an electrically heated, air conditioned
restaurant facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante
savings estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 88%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 5,928 5,214 88% 0.99
Total 5,928 5,214 88% 0.99
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Site ID 1050

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff visually inspected newly-installed equipment to verify equipment
installation. Baseline and post-retrofit connected loads were obtained through review of project
documentation. Annual lighting operating hours were verified by interviewing facility personnel
regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015426-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 4 4 29 5 1,007 1.11 241 107 45%
Halogen A 28-52 Watt Lamp

015426-201316-Lighting-LED

or EIecFrolumlnescent ‘ 703 1 1 30 1 8,760 1.11 254 281 111%
Replacing Incandescent Exit

Sign

015426-305501-Lighting- Lighting SBDI

Linear ft T8 25 Watt (<=7 0
Watts/ft) Replacing T12 <=40 3021 4 4 40 28 2,240 1.11 125 119 95%

Watt Linear ft

015426-305501-Lighting-
Linear ft T8 25 Watt (<=7
Watts/ft) Replacing T12 <=40
Watt Linear ft

3021 68 64 40 28 2,240 1.11 2,422 2,299 95%

Total 3,042 2,806 92%

The annual lighting hours of operation verified during the M&V site visit range between 1,007 and 8,760.
The average annual lighting hours of operation (2,312) are less than the hours of operation used to
calculate ex ante savings (2,773).

The ex ante savings estimate used an LM adjusted base wattage of 28W for first line item of the table
above by multiplying the provided wattage by 70%. The ex post savings estimate used an adjusted
base wattage of 29W to meet EISA 2007 requirements for a 40W incandescent lamp.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 92%.
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Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 3,042 2,806 92% 0.53

Total 3,042 2,806 92% 0.53

Site-Level Estimation of Ex Post Gross Savings

2-78




Site ID 1078

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 four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/15/17
and 3/6/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours of Interaction Ante kWh kWh Re%l;gtlon

Number Operation Factor Savings Savings

014649-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 50 50 43 9 6,297 1.13 9,636 12,109 126%
Halogen A 28-52 Watt Lamp

Lighti Standard
014649-200909-Lighting-LED ghting andar

<=14 Watt Lamp Replacing 3007 30 30 65 10 2,978 1.13 6,307 5,609 89%
Halogen BR/R 45-66 Watt Lamp
Total 15,943 17,718 111%

The annual lighting hours of operation verified during the M&V site visit for the first line in the above
table (6,297) are greater than the hours of operation used to calculate the ex ante savings (5,804).
The second line in the above table has lower hours of operation (2,978) than the ex ante.

The ex ante savings estimate used an LM adjusted base wattage of 42W for the first line item in the
table above and 45.5W for the second line item in by multiplying the provided wattage by 70%. The ex
post savings estimate used an adjusted base wattage of 43W for the first line item to meet EISA 2007
requirements for a 60W incandescent lamp. The base lamps for the second line item (65W BR reflector)
are exempt from an adjusted wattage calculation.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.13, applicable to a gas heated, air conditioned assisted
living 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 15,943 17,718 111% 3.37
Total 15,943 17,718 111% 3.37
Site-Level Estimation of Ex Post Gross Savings 2-80




Site ID 1080

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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/18/16
and 12/13/16.

Analysis Results

Lighting Retrofit Savings Calculations

Gross

TRM Heating

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Coolin, Ex Post i
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interactl%n Ante .kWh kWh Realization
Number Operation Factor Savings Savings Rate
014974-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 294 294 43 9.5 1,145 1.14 22,030 12,808 58%
Halogen A 28-52 Watt Lamp
015157-201111-Lighting-LED 30 30 43 10.2 6.766 1.14 4,316 7,589 176%
<=11 Watt Lamp Replacing 3011
Halogen A 28-52 Watt Lamp 11 11 43 9.2 6,023 1.14 3,968 2,543 64%

015157-301132 Lighting-LED 7- Lighting | Standard

20 Watt Lamp Replacing 3009 106 106 53 10 8,760 1.14 39,464 45,347 115%
Halogen A 53-70 Watt Lamp

015157-201010-Lighting-LED
<=20 Watt Lamp Replacing
Halogen PAR 48-90 Watt Lamp
or Fixture

Total 87,815 80,874 92%

3008 58 58 46 10.2 5,413 1.14 18,037 12,587 70%

The annual lighting hours of operation verified during the M&V site visit for the first and fourth line items
in the table above (1,145%2 and 8,760, respectively) are equal to the hours of operation used to calculate
ex ante saving. The second and third line items above have annual hours of operation (6,766 and 6,023
respectively) which are greater than the hours used to calculate ex ante savings (4360). The fifth line
item hours of operation (5,413) are less than the ex ante hours (8,760). This measure was installed in
the dining area where only one lamp was on 24/7

The ex ante savings estimate used an LM adjusted base wattage of 42W for the first three line items,
52.5W for the fourth line item, and 45.5W for the fifth line item in the above table respectively by
multiplying the provided wattage by 70%. The ex post savings estimate used an adjusted base wattage
of 43W for the first three line items, and 53W for the fourth line item to meet EISA 2007 requirements
for a 60W and 75W incandescent lamp.

During the M&V site visit, ADM staff visually verified a count of 294 and 11 lamps for the first and third
line items in the table above while the ex ante savings estimate used a count of 592 and 28 lamps. The
site contact agreed with our counts for installed lamps.

52 The ex post savings analysis cites the DEER 2005 guest room lighting operation estimate (1,145). This average value has been
corroborated through ADM’s extensive fixture-level and circuit-level monitoring of guest room lighting operation.
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The measure names for the first four line items in the table above are not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air conditioned 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 92%.

Site-Level Energy Savings

nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 87,815 80,874 92% 15.36

Total 87,815 80,874 92% 15.36

3 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1081

Data Collection

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

During the M&V visit, ADM staff visually inspected newly-installed equipment to verify equipment
installation. Baseline and post-retrofit connected loads were obtained through review of project
documentation. Annual lighting operating hours were verified by interviewing facility personnel
regarding facility operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

M;-gshgre End Use Baseline Efficient Baseline Efficient Annual gzzng Gross Ex Gross Ex Gross kWh
Measure Nam e/ 1D Reference Category Program Quantity Quantity Wattage Wattage Hours 0 f Interaction Ante .kWh Post k Wh Realization
Operation Savings Savings Rate
Number Factor
1 1 40 18 5,814 1.11 129 142 110%
015339-305401- >
Lighting-Linear ft LED 1 1 40 18 5,814 1.11 129 142 110%
(<=5.5 Watts/ft) 3026 SBDI
Replacing T12 <=40 32 16 40 18 4,305 1.00 5,793 4,271 74%
Watt Linear ft 24 48 90 18 5,814 111 7,567 8,345 110%
Lighting
90 65 164 49 5,814 1.11 67,598 74,535 110%
015340-100201-
Lighting-Non Linear LED 12 12 98 22 5,814 1.15 5,326 6,098 114%
Fixture Replacing T12 1169 Custom
Fixture 20161027- 6 6 82 40 5,814 1.11 1,472 1,623 110%
145554_146-100201 19 19 98 22 5,814 1.29 8,433 10,830 128%
Total 96,447 105,985 110%

The annual lighting hours of operation verified during the M&V site visit for the third line item above
(4,305 are less than the annual hours of operation used to calculate ex ante savings (5,840). This
measure was an exterior installation with non-daylight hours of use. The remaining line items had
annual hours of operation (5,814) also less than the ex ante savings estimate (5,840).

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 line items one, two, four, five,
and seven in the table above. For line items six and eight in the above table a heating a cooling
interactive factor of 1.15 and 1.29, applicable to a freezer and cooler installation. The ex ante savings
estimate did not account for heating and cooling interactive effects. The third line item above received
a heating and cooling interactive factor of 1.00 which matches the ex ante estimate.

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

% This calculation was performed by the non-daylighting calculator for the current year in conjunction with the US Naval Observatory
SunRise/SunSet table.

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

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI 13,618 12,900 95% 1.64

Lighting
Custom 82,829 93,085 112% 17.68
Total 96,447 105,985 110% 19.32

Site-Level Estimation of Ex Post Gross Savings
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Site ID 1090

Data Collection

The participant received Standard & Custom 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 eight photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/12/16
and 11/23/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM . - . - Annual Heat{ng Gross Ex Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efﬁctept Baseline | Efficient Hours of Coollng' Ante kWh Post kWh Realization
Reference Category Quantity | Quantity Wattage Wattage Operation Interacti Savings Savings Rate
Number P on actor 9 9
014642-200102-Lighting-Linear 20 20 32 12 204 104 94 90%
LED Lamp <=22 Watt Lamp 3025
Replacing T8 32 Watt Lamp 28 28 32 12 2,524 1,456 1,622 111%
014642-200104-Lighting-Linear
LED Lamp <=22 Watt Lamp 3023 9 9 25 12 204 91 27 30%
Replacing T8 25 Watt Lamp
4 4 32 12 204 21 19 90%
30 30 32 12 2,524 1,716 1,738 101%
6 6 32 12 204 31 28 90%
Standard 168 168 32 12 2,524 9,610 9,735 101%
141 141 32 12 3,455 9,532 11,183 117%

014642-200102-Lighting-Linear

LED Lamp <=22 Watt Lamp 3025 340 340 32 12 3,455 21,216 26,966 127%

Replacing T8 32 Watt Lamp

318 318 32 12 3,455 22,324 25,221 113%
6 6 32 12 3,455 468 476 102%
39 39 32 12 3,455 3,042 3,093 102%
Lighting 39 39 32 12 4,343 115 3,650 3,889 107%
24 24 32 12 8,760 4,205 4,827 115%

014642-100208-Lighting-Non
Linear LED Fixture Replacing 1169 Custom 26 26 455 145 2,656 25,148 24,576 98%
Metal Halide Fixture

014642-200102-Lighting-Linear
LED Lamp <=22 Watt Lamp 3025 117 117 32 12 8,760 20,498 23,530 115%
Replacing T8 32 Watt Lamp

015092-301132-Lighting-LED 7-
20 Watt Lamp Replacing 3009 - - - - - 1,498 - 0%
Halogen A 53-70 Watt Lamp

14 14 32 12 8,760 2,453 2,816 115%
Standard | g9 612 32 12 3,455 38,189 48,539 127%
015092-305402-Lighting-Linear 6 6 32 12 204 31 28 90%
ft LED (<=5.5 Watts/ft) 3025
Replacing T8 32 Watt Linear ft 15 15 32 12 2,524 780 869 111%
17 17 25 8 204 76 68 89%
17 17 25 8 3,455 902 1,146 127%
Total 167,040 190,488 114%

The annual lighting hours of operation verified during the M&YV site visit for line items one, three, four,
six, twenty, and twenty-two in the above table (204) are less than the annual hours of operation used
to calculate ex ante savings (ranging from 260 to 780). These lamps were installed in storage, supply,
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and mechanical closets. The annual lighting hours of operation for line items two, five, seven, ten
through thirteen, fifteen, and twenty-one (ranging from 2,524 to 4,343) are less than the annual hours
of operation used to calculate ex ante (ranging from 2,600 to 4,680). For line item eight, nine,
nineteen, and twenty-three the annual lighting hours of operation (3,455) are greater than the annual
hours of operation used to calculate ex ante (ranging from 3,120 to 3,380). The ex post annual hours
of operation for line items fourteen, sixteen, and eighteen (8,760) align with the ex ante annual hours.

During the M&V site visit, the baseline behavior for controlling lighting was determined by survey
guestions per usage area. The survey indicated some efficient behavior with turning off lighting during
the workday and the end of the workday.

The quantity of the seventeenth line item in the above table (0) verified during the M&V site visit is less
than the ex ante savings quantity (3). The client had no knowledge of any lamps in the exterior to be
replaced. Surveying the site exterior found no LED Aline lamps installed as well as no exterior lighting
with annual lighting hours of 8,760.

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
did not account for heating and cooling interactive effects.

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 114%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard 141,892 165,912 117% 31.52

Lighting
Custom 25,148 24,576 98% 4.67
Total 167,040 190,488 114% 36.19

%6 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1145

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/6/17
and 2/3/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
015789-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 58 58 448 105 2,681 111 5,897 5,907 100%

Halogen BR/R 45-66 Watt Lamp
or Fixture

015789-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 Lighting SBDI 6 6 53 9 2,609 1.11 721 763 106%
53-70 Watt Lamp

015789-201010-Lighting-LED
<=20 Watt Lamp Replacing
Halogen PAR 48-90 Watt Lamp or
Fixture

3008 9 9 47.6 15 2,681 111 786 871 111%

Total 7,404 7,541 102%

The annual lighting hours of operation verified during the M&V site visit (ranging between 2,609 and
2,681) are less than the hours of operation used to calculate ex ante savings (2,763).

The ex ante savings estimate used LM adjusted base wattages of 44.8W, 52.5W, and 47.6W for the
first through third line items in the above table respectively by multiplying the provided wattage by 70%.
The ex post savings estimate used an adjusted base wattage of 53W for the second line item to meet
EISA 2007 requirements for a 75W incandescent lamp.

During the M&V visit, ADM staff visually verified efficient wattages of 10.5W and 15W for the first and
third line items in the table above, where ex ante savings referred to efficient wattages of 8W and 16W
respectively.

The measure name for the second line item in the table above is not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

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 did not
account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 102%.

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

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 7,404 7,541 102% 1.43

Total 7,404 7,541 102% 1.43

Site-Level Estimation of Ex Post Gross Savings
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Site ID 1148

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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/26/17
and 2/16/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure N ame/ 1D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015494-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 83 83 65 9 4,206 1.11 13,269 21,622 163%
or Fixture Lighting Standard
015494-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 30 30 43 10 1,119 1.11 4,271 1,244 29%
Halogen A 28-52 Watt Lamp
Total 17,540 22,866 130%

The annual lighting hours of operation verified during the M&V site visit (ranging between 1,119 and
4,206) which are less than the hours of operation used to calculate ex ante savings (4,380).

The ex ante savings estimate used LM adjusted base wattages of 45.5W and 42W for the first and
second line item in the above table respectively by multiplying the provided wattage by 70%. The ex
post savings estimate used an adjusted base wattage of 43W for the second line item to meet EISA
2007 requirements for a 60W incandescent lamp. The base lamps for the first line item (65W BR/R)
are exempt from an adjusted wattage calculation.

The measure name for the second line item in the table above is not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.58

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 130%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 17,540 22,866 130% 4.34
Total 17,540 22,866 130% 4.34
Site-Level Estimation of Ex Post Gross Savings 2-90




Site ID 1155

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff visually inspected newly-installed equipment to verify equipment
installation. Baseline and post-retrofit connected loads were obtained through review of project
documentation. ADM staff interviewed facility personnel regarding lighting operating schedules, and
installed two photo-sensor loggers to monitor lighting operation. The photo-sensor loggers monitored
lighting operation between 12/9/16 and 12/26/16. These data were used to calculate energy savings.

Analysis Results

Lighting Retrofit Savings Calculations

TRM A Heating Gross
" - . - nnual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Base/lr]e Efflc:e(rt Baseline Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage Operation Interaction Savings kWh Rate
Number p Factor 9 Savings
015582-200909-Lighting-LED 7 7 53 9 1,784 1.12 1,223 614 50%
<=14 Watt Lamp Replacing 3007
Halogen BR/R 45-66 Watt Lamp
or Fixture Lighting | SBDI 10 10 65 7 3,338 1.12 1,546 2,164 140%
015582-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 12 12 53 9 1,784 1.12 2,096 1,053 50%
53-70 Watt Lamp
Total 4,865 3,831 79%

The annual lighting hours of operation verified during the M&V site visit range between 1,784 and 3,338.
The average annual lighting hours of operation (2,421) are less than the hours of operation used to
calculate ex ante savings (4,015), which is the main cause for the low realization rate.

The ex ante savings estimate used LM adjusted base wattages of 52.5W, 45.5W, and 52.5W for the
first, second, and third line items in the table above respectively by multiplying the provided wattage by
70%. The ex post savings estimate used an adjusted baseline of 53W for the first and third line items
to meet EISA 2007 requirements for a 75W incandescent lamp. The base lamp for the second line item
(65W BR/R) is exempt from an adjusted wattage calculation.

A heating and cooling interactive factor of 1.12, applicable to a gas heated, air conditioned restaurant
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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 4,865 3,831 79% 0.73
Total 4,865 3,831 79% 0.73
Site-Level Estimation of Ex Post Gross Savings 2-92




Site ID 1160

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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/01/16
and 12/23/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure End Use
Reference Category
Number

Heating Gross Ex Gross

Coolmg Ante kWh Ex Post
Interaction Savinas kWh

Factor 9 Savings

Gross kWh
Realization
Rate

Annual
Hours of
Operation

Baseline Efficient Baseline | Efficient

Program Quantity | Quantity Wattage Wattage

Measure Name/ID

015105-201111-Lighting-
LED <=11 Watt Lamp
Replacing Halogen A 28-52
Watt Lamp

3011 Lighting 135 135 43 10 1,145 0.99 11,565 5,130 44%

015355201111 Lighting-
LED <=11 Watt Lamp Exterior

11 L Standard 4 4 4 1 4,31 1. 7,47 2 19
Replacing Halogen A 28-52 30 Lighting andar 8 8 3 0 ,310 00 ,475 6,828 91%

Watt Lamp

015355-305401-Lighting-
Linear ft LED (<=5.5
Watts/ft) Replacing T12
<=40 Watt Linear ft

3026 Lighting 52 52 40 15 1,145 0.99 12,848 1,475 11%

Total 31,888 13,432 | 42%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (1,145%%) are less than the annual hours of operation used to calculate ex ante savings (1,280).
These lamps were installed in guest rooms.

The annual lighting hours of operation for the second and third line items in the above table (4,310 and
1.145 respectively) are less than the annual hours of operation used to calculate ex ante savings
(5,840). The second line item was an exterior installation using a photo cell for their operation.! The
third line item above was installed within guest and storage rooms.

The ex ante savings estimate used an adjusted base wattage of 42W for the first and second line items
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 (135) verified during the M&V site visit is less than the ex ante savings
guantity (278). The client had removed all of the table and desk lamps from all guest rooms due to
guests taking the LED lamps with them upon departing the property. The lamps are now in a storage
room. The quantity of the second line item (48) is greater than the ex ante savings quantity (40). These
lamps were installed along the soffit of the exterior of the building. The quantity of the third line item
(52) is less than the ex ante savings estimate (88). These lamps were installed in guest bathrooms, an
apartment suite, and storage rooms. The extras were in a storage room.

80 The ex post savings analysis cites the DEER 2005 guest room lighting operation estimate (1,145). This average value has been
corroborated through ADM’s extensive fixture-level and circuit-level monitoring of guest room lighting operation
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The measure names for the first and second line items in the table above are not accurate. The baseline
lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly
in the application.

A heating and cooling interactive factor of 0.99, applicable to an electric heated, air conditioned guest
lodging 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 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 42%.

Site-Level Energy Savings

nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 31,888 13,432 42% 1.25

Total 31,888 13,432 42% 1.25

1 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1161

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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/26/17
and 2/16/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure Name /I D Measure End Use Program Baselfne Efficfept Baseline Efficient Hours of Coolfng Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage Operati Interaction Savi kWh Rat
Number peration Factor avings Savings ate

015705-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 Lighting Standard 140 140 56 17 4,356 1.01 17,254 24,234 140%
Replacing T8 32 Watt Linear ft
Total 17,254 24,234 140%

The annual lighting hours of operation verified during the M&V site visit (4,356) are greater than the
hours of operation used to calculate ex ante savings (3,120).

A heating and cooling interactive factor of 1.01, 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 did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 140%.

Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante Gross Ex Post kWh Gross Post kW
kWh Savings Savings Realization Rate | Reduction
Standard Lighting 17,254 24,234 140% 4.60
Total 17,254 24,234 140% 4.60

52 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1162

Data Collection

The participant received SBDI 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/20/16
and 1/19/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015593-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 1 41 29 10 2,328 1.01 1,887 1,839 97%

Halogen A 28-52 Watt Lamp

Lighti SBDI
015593-305402-Lighting-Linear ft ghting

LED (<=5.5 Watts/ft) Replacing T8 3025 145 145 32 15 2,421 1.01 6,303 6,052 96%
32 Watt Linear ft

Total 8,190 7,891 96%

The annual lighting hours of operation verified during the M&V site visit (ranging from 2,328 and 2,421
are less than the hours of operation used to calculate ex ante savings (2,557).

The ex ante savings estimate used an LM adjusted base wattage of 28W by multiplying the provided
wattage by 70%. The ex post savings estimate used an adjusted base wattage of 29W to meet EISA
2007 requirements for a 40W incandescent lamp.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.01, applicable to a gas heated, air conditioned retail facility
in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings estimate did
not account for heating and cooling interactive effects.

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

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 8,190 7,891 96% 1.50
Total 8,190 7,891 96% 1.50
Site-Level Estimation of Ex Post Gross Savings 2-97




Site ID 1181

Data Collection

The participant received SBDI 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/9/17
and 2/28/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015811-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 6 6 43 10 1,532 1.11 511 341 67%
Halogen A 28-52 Watt Lamp

015811-201010-Lighting-LED
<=20 Watt Lamp Replacing

0,
Halogen PAR 48-90 Watt Lamp or 3008 Lighting SBDI B B 72 14 1,653 1 2,889 2,017 70%
Fixture
015811-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 3 3 45 6 1,548 1.11 307 201 65%
or Fixture
Total 3,707 2,559 69%

The annual lighting hours of operation verified during the M&V site visit (ranging between 1,532 and
1,653) are less than the hours of operation used to calculate ex ante savings (2,622).

The ex ante savings estimate used an LM adjusted base wattage of 42W for the first line item in the
above table by multiplying the provided wattage by 70%. The ex post savings estimate used an adjusted
base wattage of 43W to meet EISA 2007 requirements for a 60W incandescent lamp.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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 did not
account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 69%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 3,707 2,559 69% 0.49
Total 3,707 2,559 69% 0.49
Site-Level Estimation of Ex Post Gross Savings 2-99




Site ID 1191

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
. - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
015302-201010-Lighting-LED
<=20 Watt Lamp Replacing o
Halogen PAR 48-90 Watt Lamp 3008 48 48 75 12 3,045 1.15 9,435 10,568 112%
or Fixture Lighting Standard
015302-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 - - 32 1,123 - 0%
Replacing T8 32 Watt Linear ft
Total 10,558 10,568 100%

The annual lighting hours of operation verified during the M&V site visit (3,045) are less than the annual
hours of operation used to calculate ex ante savings (3,120).

During the M&V visit, ADM staff visually verified that the LED tube lighting referred to in the second line
item in the table above was not yet installed. According to facility personnel, an inadequate number of
lamps were purchased for the conference room which delayed installation. There was no estimated
date in the future for the installation.

A heating and cooling interactive factor of 1.15, applicable to an electrically heated, air conditioned
office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 10,558 10,568 100% 2.01
Total 10,558 10,568 100% 2.01
Site-Level Estimation of Ex Post Gross Savings 2-101




Site ID 1210

Data Collection

The participant received SBDI 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 one photo-
sensor logger to monitor lighting operation. The photo-sensor loggers collected data between 11/16/16
and 12/21/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling fros.}s{ﬁ)f(] Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015453-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 11 11 65 9 8,760 1.11 3,517 5,977 170%
or Fixture Lighting SBDI
015453-200808-Lighting-LED
<=13 Watt Lamp Replacing 3012 18 18 50 7 2,399 1.11 1,952 2,056 105%
Halogen MR-16 35-50 Watt Lamp
Total 5,469 8,033 147%

The annual lighting hours of operation verified during the M&V site visit range between 2,399 and 8,760.
The annual hours of operation for the second measure (2,399) are lower than the hours of operation
used to calculate the ex ante savings (2,522).

The ex ante savings estimate used an LM adjusted base wattage of 45.5W for the first measure by
multiplying the provided wattage by 70%. The base lamps for this measure (65W BR/R) are exempt
from an adjusted wattage calculation.

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 147%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 5,469 8,033 147% 1.53
Total 5,469 8,033 147% 1.53
Site-Level Estimation of Ex Post Gross Savings 2-103




Site ID 1219

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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/17/17
and 2/7/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015040-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 30 30 43 10 406 1.14 402 460 115%
Halogen A 28-52 Watt Lamp

015041-201010-Lighting-LED

> 16 16 49 9 406 1.14 266 296 111%
<=20 Watt Lamp Replacing 3008
Halggen PAR 48-90 Watt Lamp Lighting Standard 16 16 29 15 206 114 230 255 111%
or Fixture
015041-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 14 14 65 9 512 1.14 215 461 214%
or Fixture
Total 1,113 1,472 132%

The annual lighting hours of operation verified during the M&V site visit range between 406 and 512.
The annual lighting hours of operation for the first three line items in the table above are less than the
hours of operation used to calculate ex ante savings while the last line item are greater (416).

The ex ante savings estimate used an LM adjusted base wattage of 42W for the first line item, 49W for
the second and third line item, and 45.5W for the fourth line item in the table above by multiplying the
provided wattage by 70%. The ex post savings estimate uses an adjusted base wattage of 43W for the
first line item to meet EISA 2007 requirements for a 60W incandescent lamp. The base lamps for the
fourth line item (65W BR/R) are exempt from an adjusted wattage calculation.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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
did not account for heating and cooling interactive effects.

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

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 1,113 1,472 132% 0.28
Total 1,113 1,472 132% 0.28
Site-Level Estimation of Ex Post Gross Savings 2-105




Site ID 1265

Data Collection

The participant received Custom and 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 one photo-
sensor logger to monitor lighting operation. The photo-sensor loggers collected data between 1/17/17
and 2/8/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling fros.}s{ﬁ)f(] Ex Post gr07§ “W”
Measure N ame/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings ; Rate
Number Factor Savings
19 19 215 70 8,760 1.00 24,134 24,134 100%
014459-100208-Lighting-Non
Linear LED Fixture Replacing 1169 Misc. Custom
Metal Halide Fixture
6 6 455 191 8,760 1.00 13,876 13,876 100%
015688-305005-Lighting-<=80
Watt Lamp or Fixture Replacing | 346 Lighting | Standard | 4 4 150 54 3,735 1.14 1,382 1,632 118%
Interior HID 100-175 Watt Lamp ghting ’ : ’ ’ 0
or Fixture

Total 39,392 39,642 101%

The annual lighting hours of operation verified during the M&V site visit range between 3,735 and 8,760.
The average annual lighting hours of operation for the first two line items in the table above are equal
to the hours of operation used to calculate ex ante savings (8,760) while the annual lighting hours for
the third line item are greater (3,600).

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 for the third line item in the table
above. No heating or cooling interactive factor was referenced in the first two line items due to space
being unconditioned. The ex ante savings estimate did not account for heating and cooling interactive
effects.

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

% 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 k W
Savings Savings Rate Reduction
Custom Miscellaneous 38,010 38,010 100% 5.24
Standard Lighting 1,382 1,632 118% 0.31
Total 39,392 39,642 101% 5.55
Site-Level Estimation of Ex Post Gross Savings 2-107




Site ID

Data Collection

1020

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 seven photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/16/16

and 12/09/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Ex Gross kWh
Measure Measure End Use P Baseline Efficient Baseline Efficient Cooling i
rogram . . Hours of h Ante kWh Post kWh Realization
Name // D Rﬁference Category Quantity Quantity Wattage Wattage Operation Interaction Savings Savings Rate
umber Factor
015219-201111-
Lighting-LED <=11
Watt Lamp Replacing 3011 7 7 43 9 1,325 1.10 1,070 349 33%
Halogen A 28-52 Watt
Lamp
015219-305401- 28 28 20 8 5,517 1.10 2,184 2,048 94%
Lighting-Linear ft LED
(<=5.5 Watts/ft) 3026 Lighting Standard 22 22 34 8 5,517 1.10 4,004 3,487 87%
Replacing T12 <=40
Watt Linear ft 846 846 34 16 2,905 1.10 60,912 48,874 80%
015219-305402-
Lighting-Linear ft LED
(<=5.5 Watts/ft) 3025 611 611 32 16 2,244 1.10 36,406 24,241 67%
Replacing T8 32 Watt
Linear ft
Total 104,576 79,000 76%
Lighting Controls Savings Calculations
MeTfsAZre End Use . Controlled Baseline Efficient gii%zg Gross Ex Gross Ex Gr 0ss kW”
Measure Name/ ID Reference Category Program Quanity Wattage Hours Hours Interaction Ag fe .kWh F;?St ,kWh Re%lzanon
Number Factor avings avings ate
015219-301818-Lighting-
Fixture Mounted Occupancy 13 96 2,244 1,125 1.10 3,900 1,543 40%
Sensor Controlling >50 and 3077
<=200 Watts Replacing No 8 9% 2,244 1,125 1.10 2,400 950 40%
Controls Lighting Standard
015219-201518-Lighting-
Single Technology 36 96 2,244 1,125 1.10 4,500 4,274 95%
Occupancy Sensor 3080
Controlling Lighting Circuit
>50 and <=120 Watts 40 96 2,244 1,125 1.10 5,000 4,749 95%
Total 15,800 11,517 73%

The annual lighting hours of operation verified during the M&YV site visit (ranging from 1,325 to 5,517)
are less than the annual hours of operation used to calculate ex ante savings (ranging from 3,724 to
7,000). The facility has hours of 7 a.m. to 4 p.m. 5 days a week (2,274 annual hours) with only the

stairwells constantly on.

The ex ante savings estimate used an adjusted base wattage of 42W for the first line item in the first
table 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.

Site-Level Estimation of Ex Post Gross Savings
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A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned office in
Cape Girardeau was applied to the ex post lighting energy savings. The ex ante savings estimate did
not account for heating and cooling interactive effects.

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 at the end of the workday.

The measure name for the first line item in the first table is not accurate. The baseline lamps were
Incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

The peak coincident KW 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 realization rate is 75%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

. nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 120,376 90,516 75% 18.01

Total 120,376 90,516 75% 18.01

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1283

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling Ante kWh Ex Post Realization
éasure Name, Reference Category 9 Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings

014284-200102-Lighting-Linear
LED Lamp <=22 Watt Lamp 3025 20 20 32 17 3,385 1.09 751 1,112 148%

Replacing T8 32 Watt Lamp

014284-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 60 60 29 11 2,006 1.09 2,553 2,372 93%

Halogen A 28-52 Watt Lamp

Lighti tand
014287-200302-Lighting-T8 28 ighting | Standard

Watt Lamp Replacing T8 32 3020 360 360 32 28 3,385 1.09 3,604 5,336 148%
Watt Lamp

015781-301132-Lighting-LED 7-

20 Watt Lamp Replacing 3009 36 36 53 16 8,760 1.09 11,511 12,775 111%
Halogen A 53-70 Watt Lamp

Total 18,419 21,595 117%

The annual lighting hours of operation verified during the M&V site visit range between 2,006 and 8,760.
The annual lighting hours of operation for the first and third line items in the table above are greater
than the hours of operation used to calculate ex ante savings (2,503), while the annual hours of
operation for the second line item are fewer. The annual lighting hours of operation for the fourth line
item is equal to the annual hours of operation used to calculate ex ante savings.

The ex ante savings estimate used LM adjusted base wattages of 28W and 52.5W for the second and
fourth line items in the above table respectively by multiplying the provided wattage by 70%. The ex
post savings estimate used adjusted base wattages of 29W and 53W to meet EISA 2007 requirements
for a 40W and 75W incandescent lamp respectively.

The measure names for the second and fourth line items in the table above are not accurate. The
baseline lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated
correctly in the application.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 18,419 21,595 117% 4.10
Total 18,419 21,595 117% 4.10
Site-Level Estimation of Ex Post Gross Savings 2-111




Site ID 1297

Data Collection

The participant received Custom 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 one photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/19/17
and 2/19/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline |  Efficient Baseline | Efficient Ij nnual ; Cooling frosivff/)f(; Ex Post gro7§ kW”
Measure N ame/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours o Interaction nte' kWh ealization
Operation Savings ; Rate
Number Factor Savings
014242-100113-Lighting-Linear
Tube LED Fixture Replacing CFL Lighting 60 18 40 32 5,429 1.11 10,032 10,952 109%
Fixture
1169 Custi
015031-100204-Lighting-Non ustom
Linear LED Fixture Replacing T8 Misc. 84 48 186 48 3,915 1.00 116,683 52,147 45%
Fixture
Total 126,715 63,099 50%

The annual lighting hours of operation verified during the M&V site visit for the first and second line item
in the table above (5,429 and 3,915) are less than the annual hours of operation used to calculate ex
ante savings (5,500 and 8,760). Only 15 of the lamps referenced in line item two in the table above
were verified to operate 24/7.

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 first line item above.. The ex ante
savings estimate did not account for heating and cooling interactive effects. No heating and cooling
interactive factor was referenced in the second line item above due to lighting being installed in an
unconditioned space.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 50%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Lighting 10,032 10,952 109% 2.08
Custom
Misc. 116,683 52,147 45% 7.19
Total 126,715 63,099 50% 9.27

L Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID(s) 1300 & 1301

Data Collection

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

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, and interviewing facility personnel regarding lighting operating schedules. Annual lighting
operating hours were verified by interviewing facility personnel regarding facility operating schedules.
An additional fifteen minutes were added to the beginning and end of facility operating hours to account
for opening and closing times.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
M re Nam /ID Measure End Use Program Baseline Efficient Baseline | Efficient ::Lﬂzaéf Cooling AGr:;?;If/)f(; Ex Post gg;‘j;:govz
easure Name, Reference Category g Quantity Quantity Wattage Wattage ) Interaction . kWh
Operation Savings ; Rate
Number Factor Savings

014913-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 7 7 43 10 2,527 1.01 582 591 101%
Halogen A 28-52 Watt Lamp

014913-305402-Lighting-Linear 146 146 32 22 2,527 1.01 3,796 3,733 98%
ft LED (<=5.5 Watts/ft) 3025
Replacing T8 32 Watt Linear ft 2 2 32 15 2,527 1.01 88 87 99%
Standard

o - 3 3 30 1 8,760 1.01 767 776 101%
014913-201316-Lighting-LED or Lighting
Electroluminescent Replacing 793
Incandescent Exit Sign

1 1 30 4 8,760 1.01 231 234 101%

014914-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 1 1 43 10 2,527 1.01 83 84 101%
Halogen A 28-52 Watt Lamp

014914-100104-Lighting-Linear
Tube LED Fixture Replacing T8 1169 Custom 93 186 128 22 2,527 1.01 20,311 19,975 98%
Fixture

Total 25,858 25,480 99%

The annual lighting hours of operation verified during the M&V site visit for line items one through three,
six and seven in the above table (2,527) are less than the hours of operation used to calculate the ex
ante savings (2,673).

The ex ante savings estimate used an LM adjusted base wattage of 42W for the first and sixth line item
in the above table respectively by multiplying the provided wattage by 70%. The ex post savings
estimate used an adjusted base wattage of 43W for the first and sixth line items to meet EISA 2007
requirements for a 60W incandescent lamp.

The measure names for the first and sixth line items in the table above are not accurate. The baseline
lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly
in the application.

A heating and cooling interactive factor of 1.01, applicable to a electric heated, air conditioned small
office 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.
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The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard 5,547 5,506 99% 1.05
Lighting
Custom 20,311 19,975 98% 3.79
Total 25,858 25,480 99% 4.84
2 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1390

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
M N // D Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling Ante KWh Ex Post Realization
éasure Name, Reference Category g Quantity | Quantity Wattage Wattage . Interaction : kWh
Operation Savings . Rate
Number Factor Savings

015123-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 628 628 43 9.5 2,358 1.16 28,288 57,780 204%
Halogen A 28-52 Watt Lamp

015191-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 Lighting Standard 252 252 43 9.5 1,145 1.17 11,648 11,311 104%
Halogen A 28-52 Watt Lamp

015398-301132-Lighting-LED 7-
20 Watt Lamp Replacing 3009 288 288 53 10 1,145 1.17 30,600 16,592 54%
Halogen A 53-70 Watt Lamp

Total 70,536 85,614 121%

The annual lighting hours of operation verified during the M&V site visit range between 1,145"3 and
8,760. The annual lighting hours of operation for the first line item in the table above are greater than
the hours of operation used to calculate ex ante savings (1,280) while the rest of the line items are
fewer.

The ex ante savings estimate used a LM adjusted base wattage of 42W for the first and second line
item in the table above, and 52.5W for the 3rd line item by multiplying the provided wattage by 70%.
The ex post savings estimate used adjusted base wattages of 43W and 53W to meet EISA 2007
requirements for a 60W and 75W incandescent lamp.

During the M&V visit, ADM staff visually verified that a total of 1,196 incandescent A-line lamps were
installed instead of the 1,440 found in the application. The third measure in the table had the largest
discrepancy in expected installed quantities with the realization rate of 54%.

The measure names in the table above are not accurate. The baseline lamps were incandescent A-
line and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

A heating and cooling interactive factor of 1.17, applicable to an electrically heated, air conditioned
hotel facility in St. Louis, was applied to the ex post lighting energy savings for measures implemented
in guest rooms. A heating and cooling interactive factor of 1.14, applicable to an gas heated, air
conditioned assembly facility in St. Louis, was applied to the ex post lighting energy savings for

73 The ex post savings analysis cites the DEER 2005 guest room lighting operation estimate (1,145). This average value has been corroborated through

ADM'’s extensive fixture-level and circuit-level monitoring of guest room lighting operation.
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measures implemented in other locations. The ex ante savings estimate did not account for heating
and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 121%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 70,536 85,684 121% 16.3

Total 70,536 85,684 121% 16.3

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

Data Collection

1400

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Name/ID

TRM
Measure
Reference
Number

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

014791-100208-Lighting-
Non Linear LED Fixture
Replacing Metal Halide
Fixture

1169

Misc.

40

40

215

50

8,760

1.00

57,816

57,816

100%

Custom
69

69

215

50

6,935

1.00

78,955

78,955

100%

Total

136,771

136,771

100%

The annual lighting hours of operation verified during the M&V site visit range between 6,935 and 8,760
match the hours of operation used to calculate the ex ante savings.

No heating and cooling interactive factor was applied to the ex ante nor the ex post lighting energy
savings due to lighting being installed in a non-conditioned space.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwWh 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 U kWh Savings Gross Ex

. n se

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

Savings Savings Rate Reduction

Custom Miscellaneous 136,771 136,771 100% 18.87
Total 136,771 136,771 100% 18.87

s Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1439

Data Collection

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

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, and interviewing facility personnel regarding lighting operating schedules. Annual lighting
operating hours were verified by interviewing facility personnel regarding lighting operating schedules.
An additional 30 minutes were added to the beginning and end of restaurant hours to account for
opening and cleaning times.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ ID Reference Category Program Quantity | Quantity Wattage Wattage 5’ (;ur;sﬁz; Interaction Ag;;l;l/\gh kWh Re%’;f:on
Number p Factor 9 Savings
014177-100213-Lighting-Non
Linear LED Fixture Replacing CFL 1169 Custom 30 30 46 15 8,760 1.02 8,147 8,281 102%

Fixture

014769-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 30 30 32 17 8,760 1.02 1,314 4,007 305%
Replacing T8 32 Watt Linear ft

Lighting
o Standard 12 12 50 6 4,753 1.02 1,584 2,551 161%
014881-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008
Halogen PAR 48-90 Watt Lamp
6 6 55 13 4,753 1.02 765 1,232 161%
Total 11,810 16,071 136%

The annual lighting hours of operation verified during the M&V site visit range between 4,753 and 8,760.
The annual lighting hours of operation for the first line item in the table above are equal to the hours of
operation used to calculate ex ante savings. The annual lighting hours for the second line item (8,760)
are greater than the hours used to calculate ex ante savings (2,920). This is due to the lighting being
located in the hallway outside of the office, which is operational 24/7. The annual lighting hours of
operation for the third and fourth line items are greater than the hours used to calculate ex ante savings
(3,000).

A heating and cooling interactive factor of 1.02, applicable to an electrically heated, air conditioned
large retail 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 136%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom 8,147 8,281 102% 1.57
Lighting
Standard 3,663 7,790 213% 1.48
Total 11,810 16,071 136% 3.05
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Site ID 1440

Data Collection

The participant received Custom and 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/17/16
and 12/22/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure N ame/ 1D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number actor Savings
014510-200102-Lighting-
Linear LED Lamp <=22 Watt o
Lamp Replacing T8 32 Watt 3025 Standard 3 3 32 18 3,951 1.29 198 214 108%
Lamp
67 67 138 80 3,587 1.07 18,314 14,942 82%
014510-100101-Lighting- 1 1 138 80 3,680 1.11 273 236 87%
Linear Tube LED Fixture 1169 Lighting Custom
Replacing T12 Fixture 6 6 138 80 3,680 1.11 1,640 1,418 86%
2 2 138 80 3,680 1.11 547 473 86%
014510-200101-Lighting-
Linear LED Lamp <=22 Watt 3026 Standard | 71 71 40 18 3,680 111 7,362 6,367 86%
Lamp Replacing T12 <=40
Watt Lamp
Total 28,334 23,650 83%

The annual lighting hours of operation verified during the M&V site visit (ranging from 3,397 to 3,951)
are less than the annual hours of operation used to calculate ex ante savings (4,713).

A heating and cooling interactive factor of 1.07, applicable to a gas heated, air conditioned small retalil
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 ex post
savings analysis applied a heating and cooling interactive factor of 1.29 for the first line item in the
above table, applicable to medium temperature refrigerated space, these lamps were located within a
cooler. The second line item above had a total of 22 lamps not receive a heating and cooling interactive
factor due to being installed in an area with no heat or air conditioning. The remaining items received
a heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in Cape Girardeau.

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 83%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom 20,774 17,069 82% 3.24
Lighting
Standard 7,560 6,581 87% 1.25
Total 28,334 23,650 83% 4.49
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Site ID 1441

Data Collection

The participant received SBDI 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 one photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/11/17
and 2/4/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling fros.}s{ﬁ)f(] Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015855-200808-Lighting-LED
<=13 Watt Lamp Replacing 9
Halogen MR-16 35-50 Watt Lamp 3012 67 67 50 7 2,821 1.11 5,478 9,001 164%
or Fixture
015855-200909-Lighting-LED
<=14 Watt Lamp Replacing Lighting SBDI o
Halogen BR/R 45-66 Watt Lamp 3007 15 15 45 8 2,821 1.11 1,612 1,725 107%
or Fixture
015855-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 2 2 53 9 2,821 1.11 254 275 108%
53-70 Watt Lamp
Total 7,344 11,001 150%

The annual lighting hours of operation verified during the M&V site visit (2,821) are less than the annual
hours of operation used to calculate ex ante savings (2,920).

The ex ante savings estimate used LM adjusted base wattages of 35W, 44.8W, and 52.5W by
multiplying the provided wattage by 70%. The ex post savings estimate used an adjusted base wattage
of 53W for the third line item in the table above to meet EISA 2007 requirements for a 75W incandescent
lamp. The base lamps for the first line item (MR16) are exempt from an adjusted wattage calculation.

The measure name for the third line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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 did not
account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 150%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 7,344 11,001 150% 2.09
Total 7,344 11,001 150% 2.09
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Site ID

Data Collection

1450

The participant received Custom lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, and interviewing facility personnel regarding lighting operating schedules. 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 Gross Ex Gross kWh
Measure Name // D Measure End Use Program Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Post kWh Realization
Reference Category Quantity | Quantity Wattage | Wattage ) Interaction . ;
Operation Savings Savings Rate
Number Factor
33 25 96,014 105,414 110%
30 24 85,389 93,749 110%
014225-100108-Lighting-Linear 461 170 2760 1.10
Tube LED Fixture Replacing Metal 1169 Lighting Custom 33 33 ! ! 84,093 92,326 110%
Halide Fixture
21 21 53,514 58,753 110%
35 35 461 140 98,419 108,054 110%
Total 417,429 458,296 110%

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

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned light
manufacturing facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante
savings estimate did not account for heating and cooling interactive effects.

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

Site-Level Energy Savings

End U kWh Savings Gross Ex
. n se
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom Lighting 417,429 458,296 110% 87.06
Total 417,429 458,296 110% 87.06
® Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1476

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM . - : - Annual Heat/:ng Gross Ex Gross Gross kWh
Measure Name // D Measure End Use Program Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage 0 ; Interaction . kWh
peration Savings . Rate
Number Factor Savings

014592-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 Lighting Standard 7 7 55 13 8,760 1.18 1,061 3,085 291%
Halogen PAR 48-90 Watt Lamp
Total 1,061 3,085 291%

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 (2,080).

A heating and cooling interactive factor of 1.18, applicable to a gas heated, air conditioned hotel 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.

During the M&V visit, ADM staff verified an efficient lighting count of 7 lamps, where the ex ante savings
estimate referenced a quantity of 12 lamps efficient lamps. The site contact stated that the remaining
lamps were in storage.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 291%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 1,061 3,085 291% 0.59

Total 1,061 3,085 291% 0.59

8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1493

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/23/16
and 1/9/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015430-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 29 29 53 9 2,170 1.11 3,025 3,066 101%
53-70 Watt Lamp
015430-200808-Lighting-LED Lighting SBDI
<=13 Watt Lamp Replacing 9
Halogen MR-16 35-50 Watt Lamp 3012 8 8 50 5 2,035 1.11 863 811 94%
or Fixture
Total 3,888 3,877 100%

The annual lighting hours of operation verified during the M&V site visit range between 1,541 and 2,529.
The average annual lighting hours of operation (2,140) are less than the hours of operation used to
calculate ex ante savings (2,398).

The ex ante savings estimate used an LM adjusted base wattage of 52.5W for the first line item in the
above table by multiplying the provided wattage by 70%. The ex post savings estimate used an adjusted
base wattage of 53W to meet EISA 2007 requirements for a 75W incandescent lamp.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 3,388 3,877 100% 0.74
Total 3,888 3,877 100% 0.74
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Site ID 1505

Data Collection

The participant received SBDI 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 four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/22/16
and 1/20/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015459-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 12 12 72 9.5 528 1.00 1,133 396 35%
53-70 Watt Lamp

60 60 40 15.0 2,810 1.10 3,900 4,625 119%
N . Lighting SBDI
015459-305401-Lighting-Linear ft 58 58 96 40.0 3,037 1.10 5,067 10,822 214%
LED (<=5.5 Watts/ft) Replacing 3026
T12 <=40 Watt Linear ft 4 4 32 15.0 3,037 1.10 106 227 214%
2 2 32 15.0 2,247 1.10 53 84 158%
Total 10,259 16,152 157%

The annual lighting hours of operation verified during the M&V site visit range between 528 and 3,037.
The annual lighting hours of operation for the first line item in the table above are less than what was
used to calculate ex ante savings (1,560). The annual lighting hours of operation for the second line
item are greater than what was used to calculate ex ante savings (2,600). The remainder of the line
item’s annual lighting operation hours are greater than what was used to calculate ex ante savings
(1,560).

The ex ante savings estimate used an LM adjusted base wattage of 70W for the first line item in the
above table by multiplying the provided wattage by 70%. The ex post savings estimate used an adjusted
base wattage of 72W to meet EISA requirements for a 100W incandescent lamp.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned storage
facility in Jefferson City, was applied to the ex post lighting energy savings for line items two through
five in the table above. The ex ante savings estimate did not account for heating and cooling interactive
effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 157%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 10,259 16,152 157% 3.07
Total 10,259 16,152 157% 3.07
Site-Level Estimation of Ex Post Gross Savings 2-129




Site ID 1507

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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
. - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number actor Savings
16 32 75 18 3,086 1,178 2,130 181%
015940-305401-Lighting-Linear ft 144 144 40 18 3,086 18,556 10,813 58%
LED (<=5.5 Watts/ft) Replacing 3026 Lighting SBDI 1.11
T12 <=40 Watt Linear ft 2 2 40 18 3,086 258 150 58%
16 16 40 18 930 403 362 90%
Total 20,395 13,454 66%

The annual lighting hours of operation verified during the M&V site visit for the first three line items in
the above table (3,086) and the fourth line item (930) are greater than the annual hours of operation
used to calculate ex ante savings (3,068 and 600 respectively).

The base wattage of the first line item in the above table (75W) verified during the M&V site visit is
greater than the ex ante savings base wattage (60W). The base wattage for the second through fourth
line items (40W) are less than the ex ante savings base wattage (60W).

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 kW 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 realization rate is 66%

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 20,395 13,454 66% 2.56

Total 20,395 13,454 66% 2.56

8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1522

Data Collection

The participant received SBDI 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/07/16
and 12/28/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ ID Reference Category Program Quantity | Quantity Wattage Wattage 5’ (;ur;sﬁz; Interaction Ag;eViZVZh kWh Re%’;fgon
Number p Factor 9 Savings
015232-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 122 122 53 9 2,410 1.02 15454 | 13,146 | 85%

Halogen BR/R 45-66 Watt Lamp
or Fixture

015232-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 Lighting SBDI 21 21 43 9 2,766 1.02 2,498 2,007 80%
Halogen A 28-52 Watt Lamp

015232-200909-Lighting-LED
<=14 Watt Lamp Replacing
Halogen BR/R 45-66 Watt Lamp
or Fixture

3007 - - 50 7 0 1.02 125 - 0%

Total 18,077 15,153 84%

The annual lighting hours of operation verified during the M&V site visit (ranging between 2,410 and
2,766) are less than the annual hours of operation used to calculate ex ante savings (2,912). The facility
is diligent at keeping unoccupied areas unlit.

The ex ante savings estimate used an adjusted base wattage of 52.5W and 42W for the first and second
line items in the above table 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.

The quantity of the second line item in the above table (21) verified during the M&V site visit is less
than the ex ante savings quantity (26). The third line item above, LED replacing Halogen BR/R, was
not installed at the facility resulting in a quantity of 0.

The measure name for the second line item in the table above is not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

A heating and cooling interactive factor of 1.02, applicable to a electric heated, air conditioned small
office in Jefferson City, 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 kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.8*

8 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 84%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 18,077 15,153 84% 2.88

Total 18,077 15,153 84% 2.88
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Site ID 1524

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/20/16
and 1/19/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating G Gross G
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling A rosivi);' Ex Post Rr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015564-305401-Lighting-Linear ft 12 12 36 1 2,641 110 780 870 112%
LED (<=5.5 Watts/ft) Replacing 3026
T12 <=40 Watt Linear ft Lighting | sBDI 33 33 40 15 2,113 1.10 2,145 1,914 89%
015564-305402-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing T8 3025 15 15 32 15 2,113 1.10 663 592 89%
32 Watt Linear ft
Total 3,588 3,376 94%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (2,641) are greater than the annual hours of operation used to calculate the ex ante savings
(2,600) while the second and third line items (2,113) are lower.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, air conditioned retail facility
in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings estimate did
not account for heating and cooling interactive effects.

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

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 3,588 3,376 94% 0.64

Total 3,588 3,376 94% 0.64

8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1525

Data Collection

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

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

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use Baseline | Efficient Baseline | Efficient Annual Cooling Gross Ex Ex Post Grosg “W”
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings . Rate
Number Factor Savings
014254-100807-Lighting-TS HO | | og Custom 15 15 468 432 8,760 111 4,730 5,232 111%
Fixture Replacing T5 HO Fixture
014254-200402-Lighting-T8 25
Watt Lamp Replacing T8 32 3020 Lighting 30 30 32 25 2,740 1.11 655 636 97%
Watt Lamp
tand
016027-305502-Lighting-Linear Standard
ft T8 25 Watt (<=7 Watts/ft) 3020 90 90 32 25 2,740 1.11 1,688 1,909 113%
Replacing T8 32 Watt Linear ft
Total 7,073 7,777 110%

The annual lighting hours of operation verified during the M&V site visit range between 2,740 and 8,760.
The annual lighting hours of operation for the first line item in the table above is equal to the hours of
operation used to calculate ex ante savings (8,760). The second line item hours of operation are less
than the ex ante savings estimate hours (3,120) while the third line item above has hours that are
greater than the ex ante estimate (2,680).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Custom 4,730 5,232 111% 0.99

Lighting
Standard 2,343 2,545 109% 0.48
Total 7,073 7,777 110% 1.48

8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1240

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Igeating Gross Ex Gross Ex Gross kWh
Measure End Use Baseline Efficient Baseline Efficient ooling o

Measure Nam e/ 1D Reference Category Program Quantity Quantity Wattage Wattage (l)-l ours .Of Interaction Asn fe .kWh PSO st k Wh Re%lzatlon
Number peration Factor avings avings ate

014969-301132-Lighting-LED
7-20 Watt Lamp Replacing 3009 24 24 53 13 4,228 1.14 4,152 4,617 111%
Halogen A 53-70 Watt Lamp

014969-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 480 480 43 10 4,228 1.14 68,328 77,334 113%
Halogen A 28-52 Watt Lamp

015240-200808-Lighting-LED Lighting Standard
<=13 Watt Lamp Replacing

Halogen MR-16 35-50 Watt 3012 132 132 50 7 4,228 1.14 16,188 27,298 169%
Lamp

015240-201111-Lighting-LED

<=11 Watt Lamp Replacing 3011 50 50 43 10 4,228 1.14 7,118 8,056 113%
Halogen A 28-52 Watt Lamp

Total 95,786 117,304 122%

The annual lighting hours of operation verified during the M&V site visit (4,228) are less than the
annual hours of operation used to calculate ex ante savings (4,380).

The ex ante savings estimate used an adjusted base wattage of 52.5W, 42W, 35W, and 42W for the
first through fourth line items in the above table by multiplying the provided wattage by 70%. An
adjusted base wattage of 53W (first line item) and 43W (second and fourth line items) was used in the
ex post savings analysis to meet the EISA 2007 standard lumen equivalent for a 75W and 60W
incandescent lamp. The third line item in the above table was a MR-16 lamp which are exempt from an
adjusted wattage calculation.

The measure name for the first, second, and fourth lines in the above table are not accurate. The
baseline lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated
correctly in the application.

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
did not account for heating and cooling interactive effects.

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 122%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 95,786 117,304 122% 22.28
Total 95,786 117,304 122% 22.28
Site-Level Estimation of Ex Post Gross Savings 2-136




Site ID 1543

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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/9/17
and 2/27/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Reallzation
Operation Savings . Rate
Number Factor Savings
015662-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 31 31 65 12 4,750 1.03 5,640 8,046 143%
or Fixture o
015662-305401 Lighting-Linear Lighting | Standard
ft LED (<=5.5 Watts/ft) o
Replacing T12 <=40 Watt Linear 3026 74 74 40 14 5,650 1.03 10,447 11,207 107%
ft
Total 16,087 19,253 120%

The average annual lighting hours of operation for the first line item in the table above (4,750) are less
than the hours of operation used to calculate ex ante savings (5,430), while the average annual lighting
hours of operation for the second line item (5,650) are greater.

The ex ante savings estimate used an LM adjusted base wattage of 45.5W first line item in the above
table by multiplying the provided wattage by 70%. The base lamps for this measure (65W BR/R) are
exempt from an adjusted wattage calculation.

A heating and cooling interactive factor of 1.03, applicable to an electrically heated, air conditioned
assembly 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 120%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 16,087 19,253 120% 3.66
Total 16,087 19,253 120% 3.66
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Site ID

Data Collection

1550

The participant received Custom lighting incentives from Ameren Missouri.

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

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heatin
Measure Name // D Measure End Use Program Baselir]e Efﬁciept Baseline Efficient ,‘-l;‘on;rlsli: f Coo/ing ng:iﬁ/z PG; gts ;VIE;; gg‘;‘z;gzovz
Reference Category Quantity Quantity Wattage Wattage Overation Interaction Savings Savings Rate
Number pera Factor 9 9
014575-100212-Lighting-
Non Linear LED Fixture
Replacing 1169 Lighting Custom 68 68 458 153 8,760 1.00 181,682 181,682 100%
Incandescent/Halogen
Lamp Fixture
Total 181,682 181,682 100%

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

Neither the ex post nor the ex ante savings estimate accounted for heating and cooling interactive
effects due to measures being implemented in an uncooled, gas heated space.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom Lighting 181,682 181,682 100% 34.51
Total 181,682 181,682 100% 34.51
8 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1562

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 four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/19/17
and 2/10/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
015060-305402-Lighting-Linear 830 830 32 17 2,931 1.09 45318 | 39,920 | 88%
ft LED (<=5.5 Watts/ft) 3025 Lighting Standard
Replacing T8 32 Watt Linear ft 280 280 32 17 2,231 1.11 15,960 12,259 77%
Total 61,278 52,179 88%

The annual lighting hours of operation for line items one and two in the table above verified during the
M&V site visit, (range between 2,931 and 2,231) are less than the hours of operation used to calculate
ex ante savings (3,640 and 3,800 respectively).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned
manufacturing facility in St. Louis, was applied to the ex post lighting energy savings for the first line
item. A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office
facility in St. Louis, was applied to the ex post lighting energy savings for the second line item. The ex
ante savings estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 85%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

. n se

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 61,278 52,179 85% 9.91

Total 61,278 52,179 85% 9.91

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1564

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/22/16
and 1/20/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015604-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 2 2 72 72 6,558 1.01 1,068 0 0%
53-70 Watt Lamp

6 6 40 15 6,677 1.01 1,314 1,016 77%
Lighting SBDI

015604-305401-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing 3026 16 32 96 15 6,438 1.01 9,251 6,895 75%
T12 <=40 Watt Linear ft

2 4 96 15 6,677 1.01 1,156 894 77%

Total 12,789 8,805 69%

The annual lighting hours of operation verified during the M&V site visit (ranging between 6,438 and
6,677) are less than the hours of operation used to calculate ex ante savings (8,760).

During the M&V visit, ADM staff verified that the lighting in the first line item in the table above was not
implemented at the time of the site visitation. This results in no ex post savings and a realization rate
of zero.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.01, applicable to a electrically heated, air conditioned retail
facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings
estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 69%.

Site-Level Energy Savings

Incentive ‘ ‘ kWh Savings

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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End Use Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Gross Ex
Category Savings Savings Rate Post kw
g 9 Reduction
SBDI Lighting 12,789 8,805 69% 1.67
Total 12,789 8,805 69% 1.67
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Site ID 1576

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM " - . - Annual Heat{ng Gross Ex Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Post kWh Realization
Reference Category Quantity | Quantity Wattage Wattage ) Interaction . .
Operation Savings Savings Rate
Number Factor

015637-305233-Lighting-85-
225 Watt Lamp or Fixture - o
Replacing Interior HID 301-500 3005-1 Lighting Standard 109 109 455 107 2,834 1.10 118,348 117,818 100%
Watt Lamp or Fixture
Total 118,348 117,818 100%

The annual lighting hours of operation verified during the M&V site visit (2,834) are less than the annual
hours of operation used to calculate ex ante savings (3,120).

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 118,348 117,818 100% 22.38

Total 118,348 117,818 100% 22.38

92 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1580

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 six photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/29/16
and 12/26/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure N ame/ 1D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015454-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 184 184 32 15 3,453 1.11 13,082 11,962 91%
Replacing T8 32 Watt Linear ft
26 26 40 15 3,878 1.11 2,718 2,792 103%
2 2 55 15 4,614 1.11 335 344 103%
46 92 60 15 4,303 1.11 5,771 6,577 114%
015454-305401-Lighting-Linear Lighting Standard 220 440 60 15 4,300 1.11 27,601 31434 114%
ft LED (<=5.5 Watts/ft) 3026
Replacing T12 <=40 Watt Linear 38 38 40 15 4,298 1.11 3,973 4,523 114%
ft
14 28 60 15 4,614 1.11 1,756 1,804 103%
4 8 60 15 3,453 1.11 502 459 91%
50 50 40 18 3,828 1.11 4,600 4,664 101%
Total 60,339 | 64,559 | 107%

The annual lighting hours of operation verified during the M&V site visit range between 3,453 and 4,614.
The average annual lighting hours of operation for line items three through seven are greater than the
hours of operation used to calculate ex ante savings (4,182), while the rest are lower.

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 did not
account for heating and cooling interactive effects.

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

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 60,339 64,559 107% 12.26
Total 60,339 64,559 107% 12.26
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Site ID(s) 1590, 1591, &1592

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/23/16
and 12/5/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
015424-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 13 13 53 8 3,816 1.11 2,051 2,472 121%

Halogen BR/R 45-66 Watt Lamp
or Fixture

015424-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 6 6 72 9 3,816 1.11 1,298 1,598 123%
53-70 Watt Lamp

015425-200909-Lighting-LED
<=14 Watt Lamp Replacing
Halogen BR/R 45-66 Watt Lamp
or Fixture

3007 12 12 53 8 3,816 111 1,894 2,282 121%

015425-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 Lighting SBDI 3 3 35 9 3,816 1.11 277 330 119%
Halogen A 28-52 Watt Lamp

015451-201010-Lighting-LED
<=20 Watt Lamp Replacing

0,
Halogen PAR 48-90 Watt Lamp o 3008 16 16 66.5 11 3,764 111 3,644 3,735 103%
Fixture
015451-200909-Lighting-LED
<=14 Watt Lamp Replacing

7 12 12 4 44 1.11 2,001 1,87 49

Halogen BR/R 45-66 Watt Lamp 300 9 8 3,440 /00 875 94%
or Fixture
015451-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 8 8 72 9 3,816 1.11 1,985 2,130 107%
53-70 Watt Lamp
Total 13,150 14,422 110%

The annual lighting hours of operation verified during the M&V site visit range between 3,440 and 3,816.
The annual lighting hours of operation for the first four line items in the table above are greater than the
hours of operation used to calculate ex ante savings (3,546). The annual lighting hours of operation for
the last three line items are less than the hours of operation used to calculate ex ante savings (4,067).

The ex ante savings estimate used LM adjusted base wattages of 52.5W for the first and third, 70W for
the second and seventh, 35W for the fourth, 66.5W for the fifth, and 49W for the sixth line items in the
above table by multiplying the provided wattage by 70%. The ex post savings estimate used adjusted
base wattages of 53W and 72W to meet EISA 2007 requirements for a 75W and 100W incandescent
lamp.

The measure names for the second, fourth, and seventh line items in the table above are not accurate.
The baseline lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are
stated correctly in the application.

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 did not
account for heating and cooling interactive effects.
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The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 13,150 14,422 110% 2.74

Total 13,150 14,422 110% 2.74

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1601

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/09/16
and 12/26/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours of Interaction Ante kWh kWh Re%l;gtlon

Number Operation actor Savings Savings

015382-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 8 8 43 9 1,709 860 515 60%
Halogen A 28-52 Watt Lamp

015382-200808-Lighting-LED

<=13 Watt Lamp Replacing 3007 L 12 12 53 8 2,726 1,392 1,630 117%
Halogen MR-16 35-50 Watt Lamp Lighting | SBDI i

015382-200909-Lighting-LED

<=14 Watt Lamp Replacing 9
Halogen BR/R 45-66 Watt Lamp 3012 40 40 72 5 2,726 4,734 8,090 171%
or Fixture

Total 6,986 10,235 146%

The annual lighting hours of operation verified during the M&V site visit for the first line in the above
table (1,709) are less than the annual hours of operation used to calculate ex ante savings (2,607). For
line items two and three the verified annual hours of operation (2,726) are greater than those used in
the ex ante calculation.

The ex ante savings estimate used an adjusted base wattage of 42W and 52.5W and 50.4W for the
measures respectively by multiplying the provided wattage by 70%. An adjusted base wattage of 43W
and 53W for the first two line items above was used in the ex post savings analysis to meet the EISA
2007 standard lumen equivalent for a 60W incandescent lamp and BR/R 75W lamp. The base lamps
for the third line item, MR16, is exempt from an adjusted wattage calculation.

The quantity of the first measure (8) verified during the M&V site visit is less than the ex ante savings
guantity (10).

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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 did not
account for heating and cooling interactive effects.

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

% 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 146%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 6,986 10,235 146% 1.94
Total 6,986 10,235 146% 1.94
Site-Level Estimation of Ex Post Gross Savings 2-149




Site ID 1603

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure End Use Proaram Baseline Efficient Baseline | Efficient
Reference Category g Quantity | Quantity Wattage Wattage
Number

Heating
Cooling
Interaction
Factor

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

Annual
Hours of

Measure Name/ID
Operation

014801-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 296 296 18 10 1,145 1.17 24,079 3,371 14%
Halogen A 28-52 Watt Lamp

Lighti Standard
014973-201111-Lighting-LED ighting anaar 30 30 18 10 1,145 1.17 1,116 342 31%
<=11 Watt Lamp Replacing 3011
Halogen A 28-52 Watt Lamp
330 330 18 10 8,760 1.18 26,432 27,374 104%
Total 51,627 31,087 60%

The annual lighting hours of operation verified during the M&V site visit range between 1,145% and
8,760. The annual lighting hours of operation for the first line item in the table above are fewer than the
hours of operation used to calculate ex ante savings (2,503), equal for the second line item, and greater
for the third line item (2,503). The third line item above was installed in public areas and remain on 24
hours, 7 days a week.

The ex ante savings estimate used an LM adjusted base wattage of 42W by multiplying the provided
wattage by 70%. The site contact confirmed that the base lamps were CFLs and not incandescent
lamps. The ex post savings analysis used 18W for the base wattage as confirmed during the M&V site
visit.

The measure names in the table above are not accurate. The baseline lamps were CFLs and were
replaced with LED A19 lamps.

A heating and cooling interactive factor of 1.17, applicable to an electrically heated, air conditioned
hotel facility in St. Louis, was applied to the ex post lighting energy savings for the first two line items
in the table above. A heating and cooling interactive factor of 1.18, applicable to a gas heated, air
conditioned hotel facility in St. Louis, was applied to the ex post lighting energy savings for the third line
item in the table above. The ex ante savings estimate did not account for heating and cooling interactive
effects.

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

9 The ex post savings analysis cites the DEER 2005 guest room lighting operation estimate (1,145). This average value has been
corroborated through ADM’s extensive fixture-level and circuit-level monitoring of guest room lighting operation.

9 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 60%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 51,627 31,087 60% 5.91
Total 51,627 31,087 60% 5.91
Site-Level Estimation of Ex Post Gross Savings 2-151




Site ID 1604

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/02/16
and 12/27/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure End Use Proaram Baseline | Efficient Baseline | Efficient
Reference Category 9 Quantity | Quantity Wattage Wattage
Number

Heating Gross Ex Gross

In(t:eorglc”;%n Ante kWh E)I((V,\J/ZSt
Savings .

actor Savings

Gross kWh
Realization
Rate

Annual
Hours of

Measure Name/ID
Operation

015327-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 152 152 43 9 2,969 1.11 15,048 16,995 113%
Halogen A 28-52 Watt Lamp

015327-200909-Lighting-LED Lighting SBDI

<=14 Watt Lamp Replacing 9
Halogen BR/R 45-66 Watt Lamp 3007 22 22 65 8 2,969 1.11 2,475 4,124 167%

or Fixture

Total 17,523 21,118 121%

The annual lighting hours of operation verified during the M&V site visit (2,969) are less than the annual
hours of operation used to calculate ex ante savings (3,000).

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. The ex ante base wattage of 42W was
computed within the application by factoring 70% of a 60W incandescent lamp.

The ex ante savings estimate used an adjusted base wattage of 42W and 45.5W for the measures
above respectively by multiplying the provided wattage by 70%. An adjusted base wattage of 43W 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 60W incandescent lamp. The base lamps for the second line item
above (BR reflector) are exempt from an adjusted wattage calculation.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
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 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 121%.

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

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 17,523 21,118 121% 4.01
Total 17,523 21,118 121% 4.01
Site-Level Estimation of Ex Post Gross Savings 2-153




Site ID 1605

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

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

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
" - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
015438-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 12 12 53 8 2,357 1.11 1,111 1,418 128%
or Fixture
Lighti SBDI
015438-201010-Lighting-LED ghting
<=20 Watt Lamp Replacing o
Halogen PAR 48-90 Watt Lamp or 3008 4 4 53 12 2,357 1.11 337 431 128%
Fixture
Total 1,448 1,849 128%

The annual lighting hours of operation verified during the M&V site visit (2,357) are greater than the
annual hours of operation used to calculate ex ante savings (2,080).

The ex ante savings estimate used an LM adjusted base wattage of 52.5W by multiplying the provided
wattage by 70%. The ex post savings estimate used an adjusted base wattage of 53W to meet EISA
2007 requirements for a 75W incandescent lamp.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings
estimate did not account for heating and cooling interactive effects.

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

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 1,448 1,849 128% 0.35

Total 1,448 1,849 128% 0.35

% Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1606

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 four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/24/17
and 2/16/17.

Analysis Results

Lighting Retrofit Savings Calculations

Gross

TRM Heating

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

014832-201316-Lighting-LED or
Electroluminescent Replacing 793 9 9 40 2 8,760 1.11 2,995 3,318 111%
Incandescent Exit Sign

88 88 40 18 4,876 1.10 9,486 10,347 109%
014832-305401-Lighting-Linear
ftLED (<=5'5 Watts/ft) . 3026 8 8 40 18 4,876 1.10 862 941 109%
Replacing T12 <=40 Watt Linear
ft Lighting Standard

480 480 32 18 5,414 1.11 16,464 40,292 245%

014832-305502-Lighting-Linear
ft T8 25 Watt (<=7 Watts/ft) 3022 48 48 75 18 6,741 1.11 13,406 20,321 152%
Replacing T8 32 Watt Linear ft

014832-305402-Lighting-Linear

ft LED (<=5.5 Watts/ft) 3025 100 100 32 18 6,741 1.11 3,430 10,398 303%
Replacing T8 32 Watt Linear ft
Total 46,644 85,617 184%

The annual lighting hours of operation verified during the M&V site visit range between 4,876 and 8,760.
The annual lighting hours of operation for the first line item in the table above is equal to the annual
hours of operation used to determine ex ante savings (8,760). The annual lighting hours of operation
for the second and third line items (4,876) are less than the hours of operation used to calculate ex
ante savings (4,900). The annual lighting hours of operation for the fourth (5,414), fifth and sixth line
items (6,741) are greater than the hours of operation used to calculate ex ante savings (2,450, 4,900,
and 2,450 respectively).

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 for lighting installed inside the store. 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 for lighting installed inside the store.
The ex ante savings estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 184%.

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

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 46,644 85,617 184% 16.26
Total 46,644 85,617 184% 16.26
Site-Level Estimation of Ex Post Gross Savings 2-156




Site ID 1607

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 one photo-
sensor logger to monitor lighting operation. The photo-sensor loggers collected data between 1/3/17
and 2/2/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure N ame/ 1D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015139-301132-Lighting-LED 7-
20 Watt Lamp Replacing 3009 100 100 53 9.5 8,760 1.09 19,001 41,700 219%
Halogen A 53-70 Watt Lamp L
Light Standard
015139-201111-Lighting-LED ghting andar
<=11 Watt Lamp Replacing 3011 72 72 43 9.5 1,567 1.09 46,976 4,136 9%
Halogen A 28-52 Watt Lamp
Total 65,977 45,835 69%

The annual lighting hours of operation verified during the M&V site visit range between 1,567 and 8,760.
The annual lighting hours of operation for the first line item in the table above are greater than the hours
of operation used to calculate ex ante savings (4,368), and fewer for the second line item (2,190).

The ex ante savings estimate used LM adjusted base wattages of 52.5W and 42W for the first and
second line items in the above table respectively by multiplying the provided wattage by 70%. The ex
post savings estimate used adjusted base wattages of 53W and 43W to meet EISA 2007 requirements
for a 75W and 60W incandescent lamp.

ADM staff verified an efficient wattage of 9.5W for all measures, where the ex ante savings estimate
for the first line in the table above referenced an efficient wattage of 9W. ADM staff also verified that
approximately 10 of the 250 apartments had efficient lighting installed. Lighting was also installed in a
recreation area. This resulted in a lamp quantity of 72 for the second line item in the above table, where
ex ante savings estimate referenced a count of 660 lamps. During the site visit a storage room with
over 700 LED 9.5W lamps still in boxes was brought to the attention of the ADM staff.

The measure names in the table above are not accurate. The baseline lamps were incandescent A-
line and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned assisted
living 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.1%t

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 69%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 65,977 45,835 69% 8.71
Total 65,977 45,835 69% 8.71
Site-Level Estimation of Ex Post Gross Savings 2-158




Site ID 1611

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 one photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/5/16
and 1/27/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i

Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings Rate

Number Factor Savings

014375-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 24 24 65 12 7,115 1.18 7,043 10,712 152%

Halogen BR/R 45-66 Watt Lamp

014375-200808-Lighting-LED
<=13 Watt Lamp Replacing
Halogen MR-16 35-50 Watt

Lamp Lighting Standard

3012 13 13 50 10 8,760 1.18 2,847 5,392 189%

L 12 12 50 8 8,760 1.18 4,415 5,226 118%
014849-200909-Lighting-LED

<=14 Watt Lamp Replacing 3007

Halogen BR/R 45-66 Watt Lamp
36 36 65 9 8,760 1.18 1,511 20,904 1383%

Total 15,816 42,234 267%

The annual lighting hours of operation for the first line item in the table above (7,115) are less than the
hours of operation used to calculate ex ante savings (8,760). A portion of this measure was installed
over the breakfast bar which does not remain on all day. The second and third line items are accurate
and match the ex ante estimate (8,760). The annual lighting hours of operation for the fourth line item
(8,760) is greater than the hours of operation use to calculate ex ante savings (1,150). During the M&V
visit, ADM staff visually verified that the lighting in reference to the fourth line item in the table above
was installed in elevator lobby areas that operate continuously. The application states that lighting was
installed in guest rooms. The site contact stated that no lighting had been updated in the guest rooms.

The ex ante savings estimate used an adjusted base wattage of 45.5W for the first and fourth line items
in the table above and 35W for the second by multiplying the provided wattage by 70%. The base lamps
for these measures (65W BR/R and MR16) are exempt from an adjusted wattage calculation.

A heating and cooling interactive factor of 1.18, applicable to a gas heated, air conditioned hotel 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.102

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 267%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 15,816 42,234 267% 8.02
Total 15,816 42,234 267% 8.02
Site-Level Estimation of Ex Post Gross Savings 2-160




Site ID 1612

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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/3/17
and 1/23/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

24 24 65 9.0 6,391 1.17 3,189 10,051 315%
015100-200909-Lighting-LED 82 82 65 9.0 8,760 1.17 40,226 47,071 117%
<=14 Watt Lamp Replacing 3007
Halogen BR/R 45-66 Watt Lamp
or Fixture 30 30 50 8.0 8,760 1.17 11,038 12,916 117%

Lighting Standard

18 18 50 8.0 1,512 1.17 1,572 1,338 85%
015100-200808-Lighting-LED
<=13 Watt Lamp Replacing o
Halogen MR-16 35-50 Watt 3012 10 10 50 6.5 8,760 1.17 2,497 4,459 179%
Lamp
015100-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 30 30 43 9.5 5,705 1.17 8,541 6,709 79%
Halogen A 28-52 Watt Lamp
Total 67,063 82,544 123%

The annual lighting hours of operation verified during the M&V site visit range between 1,512 and 8,760.
The annual lighting hours of operation for line item one are greater than the hours of operation used to
calculate the ex ante savings estimate (3,640). The annual lighting hours of operation for line items four
and six are less than the hours of operation used to calculate the ex ante savings estimate (2,080 and
8,760 respectively).

The ex ante savings estimate used LM adjusted base wattages of 45.5W, 35W, and 42W for the first,
fifth, and sixth line items in the above table respectively by multiplying the provided wattage by 70%.
The ex post savings estimate used an adjusted bate wattage of 43W for the sixth line item to meet
EISA 2007 requirements for a 60W incandescent lamp. The base lamps for the first and fifth line items
(65W BR/R and MR16) are exempt from an adjusted wattage calculation.

The measure name for the sixth line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.17, applicable to an electrically heated, air conditioned
hotel 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.
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The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.103

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 123%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 67,063 82,544 123% 15.68

Total 67,063 82,544 123% 15.68

103 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1630

Data Collection

The participant received Standard and Custom 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 one photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/6/16
and 12/21/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure N ame/ 1D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
014570-100213-Lighting-Non
Linear LED Fixture Replacing CFL 1169 Custom 10 10 46 15 8,760 1.14 2,716 3,089 114%
Fixture
L 30 30 43 10 1,145 1.17 1,338 1,326 99%
014780-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 Lighting
Halogen A 28-52 Watt Lamp Standard R R 29 7 R R 44 B 0%
014789-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 40 40 50 9 3,317 1.14 4,605 6,188 134%
Halogen BR/R 45-66 Watt Lamp
Total 8,703 10,604 122%

The annual lighting hours of operation for the first line item in the table above (8,760) are equal to the
hours of operation used to calculate ex ante savings. While the second (1,1451%4) and fourth (3,317)
line items above were greater (1,045 and 2,808 respectively).

The ex ante savings estimate used LM adjusted base wattages of 42W and 28W for the second and
third line items in the above table respectively by multiplying the provided wattage by 70%. The ex post
savings estimate used adjusted base wattages of 43W and 29W for the second and third line item to
meet EISA 2007 requirements for a 60W and 40W incandescent lamp.

The measure names for the second and third line items in the table above are not accurate. The
baseline lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated
correctly in the application.

The ex post quantity for the second line item (30) is less than the ex ante savings quantity (40). In
addition, the third line item was not installed and the site contact was unaware of this 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 for measures implemented in the
lobby or ballrooms. A heating and cooling interactive factor of 1.17, applicable to an electrically heated,
air conditioned hotel facility in St. Louis, was applied to the ex post lighting energy savings for measures

104 The ex post savings analysis cites the DEER 2005 guest room lighting operation estimate (1,145). This average value has been
corroborated through ADM’s extensive fixture-level and circuit-level monitoring of guest room lighting operation.
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implemented in guest rooms. The ex ante savings estimate did not account for heating and cooling

interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 122%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom 2,716 3,089 114% 0.59
Lighting
Standard 5,987 7,515 126% 143
Total 8,703 10,604 122% 2.01
105 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1712

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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/16/17
and 3/6/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure N ame/ 1D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
014503-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 66 66 53 17 1,442 1.14 7,029 3,898 55%
Halogen PAR 48-90 Watt Lamp L
Light Standard
014503-201111-Lighting-LED ghting andar
<=11 Watt Lamp Replacing 3011 14 14 43 10 219 1.14 1,365 117 9%
Halogen A 28-52 Watt Lamp
Total 8,394 4,015 48%

The annual lighting hours of operation verified during the M&V site visit, ranging between 219 and
1,442, are fewer than the hours of operation used to calculate ex ante savings (3,000). The lighting
referenced in the second line item in the table above was installed in a restroom, while the application
states they were installed in clubhouse sconces.

The ex ante savings estimate used LM adjusted base wattages of 52.5W and 42W for the first and
second line items in the above table respectively by multiplying the provided wattage by 70%. The ex
post savings estimate used adjusted base wattages of 53W and 43W to meet EISA 2007 requirements
for a 75W and 60W incandescent lamp.

The measure name for the second line item in the table above is not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 48%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 8,394 4,015 48% 0.76
Total 8,394 4,015 48% 0.76
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Site ID 1751

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/08/16
and 12/27/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling fros.}s{ﬁ)f(] Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings

015445-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 2 2 53 7 1,582 1.11 173 161 93%
or Fixture

L ) 12 10 40 18 1,582 1.11 570 526 92%
015445-305401-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing 3026
T12 <=40 Watt Linear ft o

Lighting | SBDI 2 2 40 18 1,582 111 84 77 2%

015445-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 10 10 43 9 1,582 1.11 627 596 95%
Halogen A 28-52 Watt Lamp
015445-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 6 6 53 9 865 1.11 496 253 51%
or Fixture
Total 1,950 1,613 83%

The annual lighting hours of operation verified during the M&V site visit (ranging from 865 to 1,582) are
less than the annual hours of operation used to calculate ex ante savings (1,900). Staff reported using
ambient lighting whenever possible.

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 ex ante base wattage of
42W and 52.5W was computed within the application by factoring 70% of a 60W and 75W incandescent
lamp respectively.

The measure name for the fourth line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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 did not
account for heating and cooling interactive effects.

The peak coincident kW 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 realization rate is 83%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 1,950 1,613 83% 0.31
Total 1,950 1,613 83% 0.31
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Site ID

Data Collection

1763

The participant received New Construction lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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

Measure Measure End Use Program Baseline Efficient | Baseline Efficient ,‘-l;‘on;rlsli: . Cooling fgﬁiﬁ; PG; gts ;VIE;; g:;?;gg:

Name // D Rﬁz%%récre Category Quantity Quantity Wattage Wattage Operation Int;rca;tr/on Savings Savings Rate
014174-406123- 1 16 7,500 104 3,158 1.00 72,385 18,428 25%
Lighting-New R New
Construction Lighting 3000 Lighting Construction
Power Density (LPD) 1 33 19,200 152 3,158 1.00 136,344 44,789 33%
Total 208,729 63,217 30%

The annual lighting hours of operation verified during the M&V site visit (3,158) are less than the
annual hours of operation used to calculate ex ante savings (4,992). The site contact confirmed a
maximum of 12 hours a day Monday through Friday and less than an hour on Saturday. The ex ante
hours were based on 18 hour days Monday through Thursday, 10 hours on Friday, 4 hours on
Saturday, and 9 plus hours on Sunday.

The ex ante baseline allowed wattage (49,493) was based on the square footage of the entire facility
(60,616). However, only the addition to the existing building involved the measure listed in the above
table. The square footage of the new area (33,375) has a lighting power density baseline wattage
(26,700) which is lower than the ex ante savings estimate.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.1%8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.

The overall realization rate is 30%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
New Construction Lighting 208,729 63,217 30% 12.01
Total 208,729 63,217 30% 12.01
Site ID 1790
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Data Collection

The participant received Custom and 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 five photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/16/16

and 12/1/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating

Measure Measure End Use Program Baseline Efficient Baseline Efficient I_';\Onfrlsjaé . Cooling f;?:i‘% g ;)ts :M[;—i): gg;‘i;:tlvgg

Name /I D Rﬁzir?%r;cre Category Quantity Quantity Wattage Wattage Operation Int[z:a;ecigrron Savings Savings Rate
014377-100101- 120 120 82 6 4,380 1.09 43,678
Lighting-Linear Tube 1169 Custom 79,786 82%
LED Fixture Replacing 120 120 41 3 4,380 1.09 21,839
T12 Fixture Lighting 680 450 59 35 3,695 1.09 134,035 | 98,604 | 74%
014631-305402-
Lighting-Linear ft LED
(<=5.5 Watts/ft) 3025 Standard 2,500 2,500 32 17 8,760 1.09 328,500 359,669 109%
Replacing T8 32 Watt
Linear ft
Total 542,321 523,790 97%

The annual lighting hours of operation verified during the M&V site visit range between 1,827 and 8,760.
The lighting hours of operation referenced in the third line item in the table above (3,695) is less than
the lighting hours of operation used to calculate ex ante savings (5,500). The first and second line items
are in reference to a single measure that is controlled with occupancy sensors. The controlled lighting
is set to half power after several minutes of inactivity, and is operated continuously.

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 97%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom 213,821 164,121 77% 31.18
Lighting
Standard 328,500 359,669 109% 68.32
Total 542,321 523,790 97% 99.50
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Site ID 1793

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 End Use Baseline | Efficient Baseline | Efficient Annual Cooling Gross Ex Ex Post Grosg “W”
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings ; Rate
Number Factor Savings
2 2 4 4, 4,537 1059
015559-200909-Lighting-LED > > 6 K -308 3 05%
<=14 Watt Lamp Replacing 3007
Halogen BR/R 45-66 Watt Lamp
or Fixture 21 21 53 8 3,975 4,686 118%
015559-200808-Lighting-LED Lighting | SBDI 4,745 1.03
<=13 Watt Lamp Replacing o
Halogen MR.16 35.50 Watt Lamp 3012 9 9 50 5 1,641 2,004 122%
or Fixture
015559-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 2 2 35 9 835 255 31%
Halogen A 28-52 Watt Lamp
Total 10,759 11,482 107%

The annual lighting hours of operation verified during the M&V site visit (4,745) are greater than the
annual hours of operation used to calculate ex ante savings (4,015). Besides the posted hours of

The quantity of the first, second, and fourth line items in the table above (25, 21, and 2, respectively)
verified during the M&V site visit are less than the ex ante savings quantities (29, 22, and 8
respectively).

The measure name for the fourth line item in the above table is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.03, applicable to an electric heated, air conditioned
restaurant 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 kW 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 realization rate is 107%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 10,759 11,482 107% 2.18
Total 10,759 11,482 107% 2.18
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Site ID 1799

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number actor Savings
016007-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 78 78 53 13 4,537 12,371 | 15823 | 128%

Halogen BR/R 45-66 Watt Lamp
or Fixture

016007-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 Lighting SBDI 23 23 53 9 4,537 1.12 4,541 5,132 113%
53-70 Watt Lamp

016007-200808-Lighting-LED
<=13 Watt Lamp Replacing
Halogen MR-16 35-50 Watt Lamp
or Fixture

3012 7 7 50 7 4,537 392 1,527 389%

Total 17,304 22,482 130%

The annual lighting hours of operation verified during the M&V site visit (4,537) are greater than the
annual hours of operation used to calculate ex ante savings (ranging from 2,000 to 3,600).

The ex ante savings estimate used an adjusted base wattage of 52.5W for the first and second line
item in the above table and 35W for the third line item 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. The base lamps for the third line item (MR16) are
exempt from an adjusted wattage calculation.

The quantities of the first and second line items (78 and 23, respectively) verified during the M&V site
visit are less than the ex ante savings quantities (87 and 29, respectively). There were a quantity (4
and 2, respectively) that had been unscrewed and verified by the client not used.

The measure name for the second line item in the table above is not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

A heating and cooling interactive factor of 1.12, 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 did not
account for heating and cooling interactive effects.

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 130%.
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Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 17,304 22,482 130% 4.27
Total 17,304 22,482 130% 4.27
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Site ID 1800

Data Collection

The participant received Custom and 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/05/16
and 12/23/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure Name/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

014704-201316-Lighting-LED or
Electroluminescent Replacing 793 2 2 30 4 8,760 1.07 463 496 107%
Incandescent Exit Sign

014704-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 16 16 32 15 2,497 1.07 792 728 92%
Replacing T8 32 Watt Linear ft

014704-201316-Lighting-LED or
Electroluminescent Replacing 793 4 4 30 2 8,760 1.07 981 1,052 107%

e Standard
Incandescent Exit Sign

014704-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 108 108 32 15 2,497 1.07 5,347 4,916 92%
Replacing T8 32 Watt Linear ft

014704-305401-Lighting-Linear Lighting
ft LED (<=5.5 Watts/ft)
Replacing T12 <=40 Watt Linear
ft

3026 10 20 96 15 2,497 1.07 1,922 1,767 92%

014704-100201-Lighting-Non
Linear LED Fixture Replacing T12 16 8 138 150 8,404 1.07 8,830 9,083 103%
Fixture

1169 Custom

014704-100104-Lighting-Linear
Tube LED Fixture Replacing T8 12 12 114 40 1,453 1.07 2,586 1,383 53%
Fixture

014704-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 Standard 3 3 29 10 1,453 1.07 2 89 5645%
Halogen A 28-52 Watt Lamp

Total 20,923 19,515 93%

The annual lighting hours of operation verified during the M&V site visit for the second, and fourth
through seventh line items in the above table (ranging from 1,453 to 8,404) are less than the annual
hours of operation used to calculate ex ante savings (ranging from 2,912 to 8,760). For the eighth line
item above the verified hours of operation (1,453) are greater than the hours of operation used in the
ex ante calculation (29.12).

An adjusted base wattage of 29W was used in the ex post savings analysis 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.

The measure name for the eighth line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.07, applicable to a gas heated, air conditioned healthcare
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.
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The peak coincident kW 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 realization rate is 93%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom 11,416 10,466 92% 1.99
Lighting
Standard 9,507 9,049 95% 1.72
Total 20,923 19,515 93% 3.71
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Site ID 1802

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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/9/17
and 3/1/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
. . . - Annual . Gross Ex Gross Ex Gross kWh
Measure End Use Baseline |  Efficient Baseline | Efficient Cooling .
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours 0 f Interaction Ante .kWh Post k Wh Realization
Operation Savings Savings Rate
Number Factor
014532-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 Lighting Standard 501 501 43 9 5,639 1.13 72,216 108,663 150%
Halogen A 28-52 Watt Lamp
Total 72,216 108,663 150%

The annual lighting hours of operation verified during the M&V site visit (5,639) are greater than the
annual hours of operation used to calculate ex ante savings (4,368).

The ex ante savings estimate used an LM adjusted base wattage of 42W by multiplying the provided
wattage by 70%. The ex post savings estimate used an adjusted base wattage of 43W to meet EISA
2007 requirements for 60W incandescent lamp.

The measure name in the table above is not accurate. The baseline lamps were incandescent A-line
and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

A heating and cooling interactive factor of 1.13, applicable to an electrically heated, air conditioned
assisted living 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 150%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
) nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 72,216 108,663 150% 20.64
Total 72,216 108,663 150% 20.64
Site ID 1805
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Data Collection

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

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

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
M N // D Measure End Use Program Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
éasure Name, Reference Category g Quantity | Quantity Wattage Wattage . Interaction : kWh
Operation Savings ; Rate
Number Factor Savings
014180-100213-Lighting-Non
Linear LED Fixture Replacing CFL 1169 Custom 25 25 42 15 4,745 1.11 4,188 3,542 85%

Fixture

014786-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 47 47 43 9 2,165 111 5,323 3,883 73%
Halogen A 28-52 Watt Lamp

90 90 32 25 2,165 1.11 2,130 1,509 71%

014786-305502-Lighting-Linear
ft T8 25 Watt (<=7 Watts/ft) 3022 616 616 32 25 2,165 1.11 14,579 10,325 71%
Replacing T8 32 Watt Linear ft Lighting

Standard 938 938 32 25 2,165 1.11 23,099 15,723 68%
014786-305501-Lighting-Linear 310 310 34 25 2,165 111 9,433 6,681 71%
ft T8 25 Watt (<=7 Watts/ft) 3021
Replacing T12 <=40 Watt Linear
ft 516 516 34 25 2,165 1.11 15,701 11,120 71%

015013-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 24 24 43 10 8,760 111 4,765 7,673 161%
Halogen A 28-52 Watt Lamp

Total 79,218 60,456 76%

The annual lighting hours of operation verified during the M&V site visit range between 2,165 and 8,760.
For the first through seventh line items in the table above the hours of operation (4,745 and 2,165) are
less than the hours of operation used to calculate ex ante savings (6,205 and 3,381). The eighth line
item above has hours of operation (8,760) greater than the ex ante estimate (6,205).

The ex ante savings estimate used an LM adjusted base wattage of 42W for the second and eighth
line items in the above table respectively by multiplying the provided wattage by 70%. The ex post
savings estimate used an adjusted base wattage of 43W to meet EISA 2007 requirements for a 60W
incandescent lamp.

The measure names for the second and eighth line items in the table above are not accurate. The
baseline lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated
correctly in the application.

The ex post quantity for the fifth line item in the above table (938) is less than the ex ante savings
estimate (976). The site contact stated that 38 were purchased as extras to have on hand.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office 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.
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The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 76%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom 4,188 3,542 85% 0.67
Lighting
Standard 75,030 56,914 76% 10.81
Total 79,218 60,456 76% 11.48
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Site ID

Data Collection

1807

The participant received New Construction lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Name/ID

TRM
Measure
Reference
Number

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

014280-406123-Lighting-
New Construction Lighting
Power Density (LPD)_

3000

Lighting

New 20

20

656

152

2,568

1.00

31,465

25,900

82%

Construction

Total

31,465

25,900 82%

The annual lighting hours of operation verified during the M&V site visit (2,568) are less than the
annual hours of operation used to calculate ex ante savings (3,120). The ex ante estimate had 11
hours a day Monday through Friday and 6 hours on Saturday. The site contact confirmed 9 hour
days Monday through Friday along with 5-6 hours on Saturday.

The peak coincident KW 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 realization rate is 82%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
New Construction Lighting 31,465 25,900 82% 4.92
Total 31,465 25,900 82% 4.92
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Site ID 1809

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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/17/17
and 2/7/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ ID Reference Category Program Quantity | Quantity Wattage Wattage 5’ (;ur;sﬁz; Interaction Ag;eViZVZh kWh Re%’;fgon
Number p Factor 9 Savings
015306-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 Lighting Standard 730 730 32 17 2,959 1.09 31,317 35,442 113%
Replacing T8 32 Watt Linear ft
Total 31,317 35,442 113%

The annual lighting hours of operation verified during the M&V site visit (2,959) are greater than the
hours of operation used to calculate ex ante savings (2,860).

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned
manufacturing 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 113%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. n se
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 31,317 35,442 113% 6.73
Total 31,317 35,442 113% 6.73
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Site ID 1836

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
éasure Name, Reference Category 9 Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings

015077-201010-Lighting-LED
<=20 Watt Lamp Replacing I 9
Halogen PAR 48-90 Watt Lamp 3008 Lighting Standard 30 30 65 12 8,760 1.00 16,714 13,928 83%
or Fixture
Total 16,714 13,928 83%

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

The ex post lamp quantity (30) is less than the quantity in the ex ante savings estimate (36). During the
M&V site visit, ADM staff visually verified 30 installed lamps and 6 spares in storage.

A heating and cooling interactive factor of 1.00, applicable to a gas heated facility in St. Louis, was
applied to the ex post lighting energy savings which matches the ex ante savings estimate.

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

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. n se
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 16,714 13,928 83% 2.65
Total 16,714 13,928 83% 2.65
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Site ID 1840 & 1841

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 five photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/9/16
and 12/28/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
015491-305401-Lighting-Linear o
ft LED (<=5.5 Watts/ft) 2026 65 65 40 15 2,627 1.11 4,225 4,742 112%
Replacing T12 <=40 Watt Linear
2 2 40 12 2,627 1.11 146 163 112%

ft

015491-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 253 253 32 15 2,603 111 11,183 12,433 111%
Replacing T8 32 Watt Linear ft

76 76 40 15 2,137 111 4,940 4,510 91%
015161-305401-Lighting-Linear
ft LED (<<5.5 Watts/ft) lighting | Standard | 117 117 40 15 2,365 111 7,605 7,682 101%
Replacin 'I:12 <=40 Watt Linear 3026
ftepa ing =a0 Watt Linea 4 4 32 12 2,344 111 208 208 100%
12 12 40 12 2,365 111 874 882 101%
4 4 30 11 2,365 111 198 200 101%

015161-305402-Lighting-Linear

ft LED (<=5.5 Watts/ft) 3025 64 64 32 15 2,137 111 2,829 2,582 91%

Replacing T8 32 Watt Linear ft
204 204 32 15 2,365 1.11 9,017 9,109 101%

Total 41,225 42,512 103%

The annual lighting hours of operation verified during the M&V site visit range between 2,106 and 2,627.
The average annual lighting hours of operation for the first three line items in the table above are greater
than the hours of operation used to calculate ex ante savings (2,600), while the rest of the line items
are lower.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office facility
in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings estimate did
not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.18

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 103%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 41,225 42,512 103% 8.08
Total 41,225 42,512 103% 8.08
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Site ID 1851

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/9/16
and 1/19/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM

Measure End Use P Baseline | Efficient Baseline | Efficient
rogram

Reference Category

Number

Gross kWh
Realization
Rate

Annual Heating Gross Ex Gross

Cooling Ex Post
Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh
Operation Savings :
Factor Savings

Measure Name/ID

015588-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 Lighting SBDI 24 24 72 9 1,804 1.11 3,208 3,039 95%
53-70 Watt Lamp

Total 3,208 3,039 95%

The annual lighting hours of operation verified during the M&V site visit (1,804) are less than the annual
hours of operation used to calculate ex ante savings (2,191).

The ex ante savings estimate used an LM adjusted base wattage of 70W by multiplying the provided
wattage by 70%. The ex post savings estimated used an adjusted base wattage of 72W to meet EISA
2007 requirements for a 100W incandescent lamp.

The measure name in the table above is not accurate. The baseline lamps were incandescent A-line
and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings
estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 95%.
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Site-Level Energy Savings

kWh Savings Gross Ex
. End Use
Incentive Category Gross Ex Ante Gross Ex Post kWh Gross Post kW
kWh Savings Savings Realization Rate | Reduction
SBDI Lighting 3,208 3,039 95% 0.58
Total 3,208 3,039 95% 0.58
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Site ID 1852

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM . - : - Annual Heat/:ng Gross Ex Gross Gross kWh
Measure Name // D Measure End Use Program Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage 0 ; Interaction . kWh
peration Savings . Rate
Number Factor Savings

014893-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 Lighting Standard 77 77 50 9 2,878 1.01 7,902 9,141 116%
Halogen BR/R 45-66 Watt Lamp
Total 7,902 9,141 116%

The annual lighting hours of operation verified during the M&V site visit (2,878) are greater than the
annual hours of operation used to calculate ex ante savings (2,503).

A heating and cooling interactive factor of 1.01, 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 did not account for heating and cooling interactive effects.

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

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

. n se

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 7,902 9,141 116% 1.74

Total 7,902 9,141 116% 1.74
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Site ID 1865

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 one photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/16/17
and 3/6/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Reallzation
Operation Savings . Rate
Number Factor Savings
015179-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 24 24 50 9 5,912 1.15 2,308 6,677 289%
or Fixture o
015396-200808 Lighting-LED Lighting | Standard
<=13 Watt Lamp Replacing o
Halogen MR-16 35-50 Watt 3012 1712 0%
Lamp
Total 4,020 6,677 166%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the above
table (5,912) are greater than the annual hours of operation used to calculate ex ante savings (2,346).
The application claimed hours of operation to be 9 hours a day, 5 days a week. ADM staff verified the
hours of operation to be closer to 16 hours a day, 7 days a week.

During the M&V visit, ADM staff verified with facility personnel that the MR-16 lighting referred to in the
second line in the table above was not installed at this site.

A heating and cooling interactive factor of 1.15, applicable to an electrically heated, air conditioned
office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 166%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 4,020 6,677 166% 1.27
Total 4,020 6,677 166% 1.27
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Site ID 1900

Data Collection

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

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efflc:ent Baseline Efficient Hours of Coolmg Ante kWh Post kWh Realization
Reference Category Quantity | Quantity Wattage Wattage Overation Interaction Savings Savings Rate
Number pera Factor 9 9

L 75 75 75 13 3,279 1.09 30,225 16,693 55%
014599-201010-Lighting-LED <=20
Watt Lamp Replacing Halogen PAR 3008
48-90 Watt Lamp 153 153 63 15 3,279 1.09 47,736 26,365 55%
014599-200808-Lighting-LED <=13
Watt Lamp Replacing Halogen MR- 3012 Standard 10 10 50 7 3,279 1.09 1,820 1,544 85%
16 35-50 Watt Lamp
014599-200102-Lighting-Linear LED
Lamp <=22 Watt Lamp Replacing 3025 90 90 32 15 6,482 1.09 9,945 10,859 109%
T8 32 Watt Lamp o
014601-201111-Lighting-LED <=11 Lighting
Watt Lamp Replacing Halogen A 3011 72 72 43 7 3,279 1.09 13,860 9,305 67%
28-52 Watt Lamp
014601-100213-Lighting-Non
Linear LED Fixture Replacing CFL 1169 Custom 34 34 35 15 3,279 1.09 3,740 2,441 65%
Fixture
014602-200808-Lighting-LED <=13
Watt Lamp Replacing Halogen MR- 3012 Standard 35 35 50 7 3,279 1.09 5,390 5,403 100%
16 35-50 Watt Lamp
014602-100213-Lighting-Non
Linear LED Fixture Replacing CFL 1169 Custom 185 185 36 15 3,279 1.09 21,367 13,947 65%
Fixture
014968-305402-Lighting-Linear ft Miscella
LED (<=5.5 Watts/ft) Replacing T8 3025 neous 112 112 32 15 8,760 1.00 16,679 16,679 100%
32 Watt Linear ft

— Standard
014968-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 10 10 43 9 6,055 1.09 2,145 2,254 105%
53-70 Watt Lamp I

— Lighting
014968-100213-Lighting-Non
Linear LED Fixture Replacing CFL 1169 Custom 88 88 34 15 6,055 1.09 10,868 11,085 102%
Fixture
Total 163,775 116,575 71%

The annual lighting hours of operation verified during the M&V site visit for line items one through

eight, ten and eleven in the table above (ranging from 3,279 to 6,482) are less than the annual hours
of operation used to calculate ex ante savings (ranging from 5,500 to 6,500). The installations took
place in several private offices common areas as well as the lobby of the building. The ex ante hours

of operation represent the lobby hours. The ex post hours of operation for line item nine (8,760) were
installed in the garage.

The ex ante savings estimate used an adjusted base wattage of 35W for the third and seventh line item
in the above table and 42W for the fifth and tenth line item 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 base lamps for the 35W adjustment
(MR16) are exempt from an adjusted wattage calculation.
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The measure names for the fifth and tenth line items in the table above are not accurate. The baseline
lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly
in the application.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned large office
building in St. Louis, was applied to the ex post lighting energy savings for all but the ninth line item as
it was a garage installation.. The ex ante savings estimate did not account for heating and cooling
interactive effects.

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%.

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 111,121 72,423 65% 14.00
Standard Miscellaneous 16,679 16,679 100% 2.30
Custom Lighting 35,975 27,473 76% 5.22
Total 163,775 116,575 71% 21.52
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Site ID 1902

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
L 6 6 55 12 2,768 1.11 991 791 80%
014684-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008
Halogen PAR 48-90 Watt Lamp 2 2 53 12 2,420 111 312 220 71%

014684-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 3 3 65 9 3,082 1.11 421 573 136%
Halogen BR/R 45-66 Watt Lamp

014793-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 4 4 32 15 2,547 1.11 156 192 123%
Replacing T8 32 Watt Linear ft

014793-200808-Lighting-LED Lighting Standard
<=13 Watt Lamp Replacing

Halogen MR-16 35-50 Watt 3012 12 12 35 7 3,523 1.11 773 1,311 170%
Lamp

016175-201111-Lighting-LED

<=11 Watt Lamp Replacing 3011 60 60 43 9.5 3,523 1.11 6,969 7,843 113%
Halogen A 28-52 Watt Lamp

016175-305401-Lighting-Linear 7 7 40 15 3,973 1.00 625 695 111%
ft LED (<=5.5 Watts/ft) 3026

Replacing T12 <=40 Watt Linear

ft 3 3 40 12 3,973 1.00 300 334 111%
Total 10,547 11,959 113%

The annual lighting hours of operation verified during the M&V site visit range between 2,420 and 3,973.
The annual lighting hours of operation for the first three line items in the table above (2,768, 2,420, and
3,082, respectively) are less than the hours of operation used to calculate ex ante savings (3,840). The
hours of operation for the fourth and fifth line items above (2,547, 3,523, respectively) are greater than
the ex ante estimate (2,301). The hours of operation for the sixth through eighth line items (3,523,
3,973, and 3,973, respectively) are greater than the ex ante estimate (3,574).

The ex ante savings estimate used LM adjusted base wattages of 52.5W, 45.5W, and 42W for the
second, third, and sixth line items in the above table respectively by multiplying the provided wattage
by 70%. The ex post savings estimate used adjusted base wattages of 53W and 43W for the second
and sixth line items to meet EISA 2007 requirements for a 75W and 60W incandescent lamp
respectively. The base lamps for the third measure (65W BR/R) are exempt from an adjusted wattage
calculation.

The measure name for the sixth line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.
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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 for the first through sixth line items. The
ex ante savings estimate did not account for heating and cooling interactive effects. The seventh and
eighth line items above were installed in an unconditioned warehouse space.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 113%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 10,547 11,959 113% 2.27

Total 10,547 11,959 113% 2.27
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Site ID 1920

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 five photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/06/16
and 1/09/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015377-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 70 70 43 10 1,387 5,060 3,499 69%
Halogen A 28-52 Watt Lamp

015377-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 25 25 32 14 1,342 1,017 659 65%
Replacing T8 32 Watt Linear ft

015377-305401-Lighting-Linear
ft LED (<=5.5 Watts/ft)
Replacing T12 <=40 Watt Linear
ft

3026 25 25 40 15 1,342 1,412 916 65%

015377-200909-Lighting-LED Lighting Standard 1.09
<=14 Watt Lamp Replacing
Halogen BR/R 45-66 Watt Lamp
or Fixture

3007 18 18 65 8 684 1,525 766 50%

016065-305401-Lighting-Linear
ft LED (<=5.5 Watts/ft)
Replacing T12 <=40 Watt Linear
ft

3026 50 50 40 15 1,342 2,824 1,832 65%

016065-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 18 18 43 10 4,912 1,301 3,186 245%
Halogen A 28-52 Watt Lamp

Total 13,138 10,858 83%

Lighting Controls Savings Calculations

TRM Heating

- . Gross Ex
Measure End Use . Controlled Efficient Cooling Gross Ex Post Gross kWh
Measure N ame/ ID Reference Category Program Quanity Wattage Hours Interaction Ag;?/iﬁwgh kWh Savings Realization Rate
Number Factor g
015377-201718-Lighting-Dual
Technology Occupancy Sensor 10 192 1,550 5,700 4,079 72%
Controlling Lighting Circuit
>150 Watts
1 Lighti 1.
016065-201718-Lighting-Dual 3016 ighting | Standard 09
Technology Occupancy Sensor 3 180 1,550 1,710 1,147 67%
Controlling Lighting Circuit
>150 Watts
Total 7,410 5,226 71%

The annual lighting hours of operation verified during the M&V site visit for the first five line items in the
first table above (ranging from 684 to 1,342) are less than the annual hours of operation used to
calculate ex ante savings (2,259). The sixth line item in the first table was installed in sconces in a
public area resulting in a greater use in annual hours of operation (4,912) than used to calculate the ex
ante savings.

The ex ante savings estimate used an adjusted base wattage of 42W for the first and sixth line item in
the first table and 45.5W for the fourth line item by multiplying the provided wattage by 70%. An
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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 first and sixth line item. The base lamps for the
fourth line item (BR reflector) are exempt from an adjusted wattage calculation.

The measure names for the first and sixth line items in the first table above are not accurate. The
baseline lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated
correctly in the application.

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 did
not account for heating and cooling interactive effects.

During the M&V site visit, the baseline behavior for controlling lighting was determined by survey
guestions per usage area. The survey indicated some efficient behavior with turning off lighting during
the workday and the end of the workday.

The peak coincident KW 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 realization rate is 78%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 20,548 16,084 78% 3.47

Total 20,548 16,084 78% 3.47
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Site ID 1930

Data Collection

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

During the M&V visit, ADM staff verified equipment installation and post-retrofit connected loads, and
determined the lighting operating schedule. Annual lighting operating hours were verified by
interviewing facility personnel regarding lighting operating schedules. Logging is not allowed within the
facilities.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross kWh
Measure Measure End Use Program Baseline Efficient | Baseline Efficient Hours of Cooling Gross Ex Ante Gross Ex Post | po -
Name/ID Reference Category Quantity Quantity Wattage Wattage ) Interaction kWh Savings kWh Savings
/ Number Operation Factor Rate
1,400 1,400 32 18 7,957 1.01 156,800 157,145 100%
1,500 1,500 32 18 7,957 1.01 168,000 168,246 100%
1,750 1,750 32 18 7,957 1.01 196,000 196,431 100%
014522-200102-
Lighting-Linear LED 500 500 32 18 7,957 1.01 56,000 56,123 100%
Lamp <=22 Watt 3025 Standard N
Lamp Replacing T8 1,500 1,500 32 18 7,957 1.01 168,000 168,151 100%
32 att Lamp Lighting 1,500 1,500 32 18 7,957 1.01 168,000 168,246 100%
1,500 1,500 32 18 7,957 1.01 168,000 168,151 100%
500 500 32 18 7,957 1.01 56,000 56,082 100%
014522-100104-
Lighting-Linear Tube |, . Custom 14332 | 7,654 32 18 7,957 1.01 2,566,816 2,572,466 100%
LED Fixture Replacing
T8 Fixture
Total 3,703,616 3,711,042 100%

The annual lighting hours of operation verified during the M&V site visit (7,957) are less than the
annual hours of operation used to calculate ex ante savings (8,000).

A heating and cooling interactive factor (ranging from 1.12 to 1.15), applicable to a gas heated, air
conditioned assembly was applied to the ex post lighting energy savings for the different facility
locations. This factor was applied to the portion of lighting installed within offices or assembly areas
for each line item in the above table. The ex ante savings estimate did not account for heating and
cooling interactive effects.

The peak coincident KW 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 realization rate is 100%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard 1,136,800 1,138,576 100% 216.29
Lighting
Custom 2,566,816 2,572,466 100% 488.67
Total 3,703,616 3,711,042 100% 704.96
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Site ID 1931

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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/7/17
and 2/24/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
015108-305233-Lighting-85-225
Watt Lamp or Fixture Replacing L o
Interior HID 301-500 Watt Lamp 3005-1 Lighting Standard 11 11 455 197 2,038 1.00 11,097 5,784 52%
or Fixture
Total 11,097 5,784 52%

The annual lighting hours of operation verified during the M&V site visit (2,038) are less than the hours
of operation used to calculate ex ante savings (3,910).

The measure was installed in an unconditioned machine shop. The heating and cooling interactive
factor (1.00) matches the ex ante.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.1?6

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 52%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 11,097 5,784 52% 1.10

Total 11,097 5,784 52% 1.10

126 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1932

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
" - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Base/lr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
014613-201111-Lighting-LED 85 85 43 10 1,145 1.17 4,800 3,758 78%
<=11 Watt Lamp Replacing 3011 Lighting Standard
Halogen A 28-52 Watt Lamp 85 85 43 10 1,145 1.17 3,840 3,758 98%
Total 8,640 7,516 87%

The annual lighting hours of operation verified during the M&V site visit (1,145%?7) are less than the
annual hours of operation used to calculate ex ante savings (ranging from 1,500 to 1,200).

The ex ante savings estimate used an LM adjusted base wattage of by multiplying the provided wattage
by 70%. The ex post savings estimate used an adjusted base wattage of 43W to meet EISA 2007
requirements for a 60W incandescent lamp.

The quantity for each line in the table above (85) is less than the quantity referenced in the ex ante
savings estimate (100). The site contact showed ADM staff 30 lamps in storage as extras to have on
hand.

The measure names in the table above are not accurate. The baseline lamps were incandescent A-
line and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

A heating and cooling interactive factor of 1.17, applicable to an electrically heated and air conditioned
hotel 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.1?8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 87%.

127 The ex post savings analysis cites the DEER 2005 guest room lighting operation estimate (1,145). This average value has been
corroborated through ADM’s extensive fixture-level and circuit-level monitoring of guest room lighting operation.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 8,640 7,516 87% 143
Total 8,640 7,516 87% 1.43
Site-Level Estimation of Ex Post Gross Savings 2-201




Site ID 1945

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
. - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
015921-305233-Lighting-85-225
Watt Lamp or Fixture Replacing - o
Interior HID 301-500 Watt Lamp 3004-2 Lighting Standard 12 12 455 100 8,760 1.09 37,318 40,858 109%
or Fixture
Total 37,318 40,858 109%

The annual lighting hours of operation verified during the M&V site visit are equal to the annual hours
of operation used to calculate ex ante savings.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, electric air conditioned
office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 109%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 37,318 40,858 109% 7.76

Total 37,318 40,858 109% 7.76

129 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1981

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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/12/17
and 2/2/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
015128-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 36 36 50 9 3,086 1.01 4,849 4,601 95%

Halogen BR/R 45-66 Watt Lamp
or Fixture

015128-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 3 3 43 9.5 2,556 1.01 320 260 81%
Halogen A 28-52 Watt Lamp

015181-200909-Lighting-LED 31 31 50 9 3,199 1.01 5,720 4,108 72%
<=14 Watt Lamp Replacing I

Halogen BR/R 45-66 Watt Lamp | 007 Lighting | Standard

or Fixture 5 5 50 9 3,199 1.01 923 663 72%

015181-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 20 20 43 9.5 3,199 1.01 2,925 2,166 74%
Halogen A 28-52 Watt Lamp

015475-305005-Lighting-<=80
Watt Lamp or Fixture Replacing
Interior HID 100-175 Watt Lamp
or Fixture

3006-1 39 39 100 30 6,570 1.00 23,915 17,936 75%

Total 38,652 29,733 77%

The annual lighting hours of operation verified during the M&V site visit for the first two line items in the
table above (3,066 and 2,556) are lower than the hours of operation used to calculate the ex ante
savings (3,285). For line items three through five in the table above the hours of operation (3,199) are
less than the ex ante savings estimate hours (4,500). The sixth line item above was installed in a
parking garage with expected hours of operation of 8,760 but the site visit revealed that the lighting is
on a timer and they are turned off 6 hours each day resulting in lower annual operating hours (6,570).

The ex ante savings estimate used an LM adjusted base wattage of 42W for the second and fifth line
items in the above table respectively by multiplying the provided wattage by 70%. The ex post savings
estimate used an adjusted base wattage of 43W to meet EISA 2007 requirements for a 60W
incandescent lamp.

The measure names for the second and fifth line items in the table above are not accurate. The baseline
lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly
in the application.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated and air conditioned
retail facility in St. Louis, was applied to the ex post lighting energy savings. Heat is gas powered for
approximately one hour in the morning, and electrically powered the rest of the day. No interactive
factor was used for the last line item in the table above because lamps were installed in an
unconditioned space. The ex ante savings estimate did not account for heating and cooling interactive
effects.
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The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.130

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

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 38,652 29,733 77% 5.65

Total 38,652 29,733 77% 5.65

130 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1983

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage | Wattage ) Interaction . kWh
Operation Savings . Rate
Number Factor Savings
015605-201111-Lighting-LED 43 43 32 9 3,219 536 17%
<=11 Watt Lamp Replacing 3011 Lighting SBDI 500 1.11
Halogen A 28-52 Watt Lamp 3 3 41 5 318 60 19%
Total 3,537 597 17%

The annual lighting hours of operation verified during the M&V site visit (500) are less than the annual
hours of operation used to calculate ex ante savings (2,920). The site closed permanently the week
of the M&V site visit. A return visit was conducted 3 months after the closing revealing the facility
unoccupied with no lighting. The ex post analysis provided 10 weeks of store hour lighting from the
installation of the new LEDs until the closure of the store.

The quantity of the first line in the table above (43) verified during the M&V site visit is less than the ex
ante savings quantity (49).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
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 kW 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 realization rate is 17%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 3,537 597 17% 0.11

Total 3,537 597 17% 0.11

131 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1988

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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/19/17
and 2/8/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
M re Nam /I D Measure End Use Proaram Baseline | Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name Reference Category g Quantity | Quantity Wattage Wattage ) Interaction : kWh
Operation Savings Rate

Number Factor Savings

014690-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 96 96 32 14 3,701 1.10 10,801 7,058 65%
Replacing T8 32 Watt Linear ft

Lighti tand
014844-305402-Lighting-Linear ighting | Standard

ft LED (<=5.5 Watts/ft) 3025 16 16 32 14 3,688 1.10 3,863 1,172 30%
Replacing T8 32 Watt Linear ft
Total 14,664 8,230 56%

The annual lighting hours of operation verified during the M&V site visit, ranging between 3,701 and
3,688, are fewer than the hours of operation used to calculate ex ante savings (4,380).

During the M&V visit, ADM staff visually verified a quantity of 96 lamps for the first line item in the table
above and 16 lamps for the second line item, which is fewer than what was used to determine ex ante
savings (137 and 49 respectively). There were no spare lamps at the site and contact stated they had
many lamps fail.

A heating and cooling interactive factor of 1.10, applicable to a gas heated, electric air conditioned retalil
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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.132

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 56%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 14,664 8,230 56% 1.56

Total 14,664 8,230 56% 1.56

132 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID(s) 2000, 2001, & 2002

Data Collection

The participant received SBDI 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 eleven photo-
sensor loggers to monitor lighting operation at three locations. The photo-sensor loggers collected data
between 11/23/16 and 12/5/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use Baseline | Efficient Baseline | Efficient Annual Cooling Gross Ex Ex Post Grosg “W”
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
60 60 53 8 2,801 1.12 10,720 8,455 79%
015381-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 49 49 65 8 4,417 1.12 11,234 13,815 123%
Halogen BR/R 45-66 Watt Lamp
or Fixture Lighting SBDI
49 49 53 8 3,990 1.12 8,755 9,836 112%
015384-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 4 4 35 9 4,388 1.12 418 510 122%
Halogen A 28-52 Watt Lamp
Total 31,127 32,616 105%

The annual lighting hours of operation verified during the M&V site visit for line items one and three in
the above table (2,801 and 3,990 respectively) is less than the annual hours of operation used to
calculate the ex ante savings (4,015). For line items two and four the annual hours of operation (4,417
and 4,388 respectively) are greater than the annual hours of operation used to calculate ex ante.

The ex ante savings estimate used LM adjusted base wattages of 52.5W, 65.1W, 35W, and 52.5W for
the first through fourth line item in the above table respectively by multiplying the provided wattage by
70%. The ex post savings estimate used an adjusted base wattage of 53W for the first and fourth line
items to meet EISA 2007 requirements for a 75W incandescent lamp.

The measure name for the fourth line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.12, applicable to a gas heated, air conditioned restaurant
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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.132

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 105%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 31,127 32,616 105% 6.20
Total 31,127 32,616 105% 6.20
Site-Level Estimation of Ex Post Gross Savings 2-208




Site ID 2021

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage | Wattage ) Interaction . kWh
Operation Savings . Rate
Number Factor Savings

015757-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 29 29 43 10 722 1.12 789 772 98%
Halogen A 28-52 Watt Lamp

015757-201010-Lighting-LED
<=20 Watt Lamp Replacing
Halogen PAR 48-90 Watt Lamp or
Fixture

3008 14 14 50 10 3,637 1.12 2,072 2,277 110%
Lighting SBDI

0,
015757-201111-Lighting-LED 4 4 29 7 3,637 1.12 311 358 115%
<=11 Watt Lamp Replacing 3011
Halogen A 28-52 Watt Lamp 14 14 43 10 3,637 1.12 1,658 1,878 113%
Total 4,830 5,285 109%

The annual lighting hours of operation verified during the M&V site visit (ranging from 722 to 3,637) are
less than the annual hours of operation used to calculate ex ante savings (ranging from 850 to 3700).

The ex ante savings estimate used an adjusted base wattage of 42W for the first and fourth line item
in the above table and 28W for the third line item by multiplying the provided wattage by 70%. An
adjusted base wattage of 43W and 28W was used in the ex post savings analysis to meet the EISA
2007 standard lumen equivalent for a 60W and 40W incandescent lamp.

The measure names for the first, third, and fourth line items in the table above are not accurate. The
baseline lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated
correctly in the application.

A heating and cooling interactive factor of 1.12, 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 did not
account for heating and cooling interactive effects.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.34

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 109%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 4,830 5,285 109% 1.00
Total 4,830 5,285 109% 1.00
Site-Level Estimation of Ex Post Gross Savings 2-210




Site ID 2030

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 End Use
Reference Category
Number

Measure Name/ID

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

014436-200402-Lighting-T8 25
Watt Lamp Replacing T8 32 3022
Watt Lamp

014787-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008
Halogen PAR 48-90 Watt Lamp

014787-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007
Halogen BR/R 45-66 Watt Lamp

014787-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008
Halogen PAR 48-90 Watt Lamp_

014807-200808-Lighting-LED
<=13 Watt Lamp Replacing
Halogen MR-16 35-50 Watt
Lamp

3012

014880-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 Lighting
Halogen PAR 48-90 Watt Lamp

015109-200808-Lighting-LED
<=13 Watt Lamp Replacing
Halogen MR-16 35-50 Watt
Lamp

3012

015109-201010-Lighting-LED
<=20 Watt Lamp Replacing
Halogen PAR 48-90 Watt Lamp
or Fixture

3008

015109-200909-Lighting-LED
<=14 Watt Lamp Replacing
Halogen BR/R 45-66 Watt Lamp
or Fixture

3007

015109-201010-Lighting-LED
<=20 Watt Lamp Replacing
Halogen PAR 48-90 Watt Lamp
or Fixture

3008

Standard

150

150

32

25

3,826

1.09

6,510

4,399

68%

78

78

50

3,826

1.09

21,278

14,377

68%

102

102

50

3,826

1.09

25,928

17,519

68%

12

12

50

3,826

1.09

3,274

2,212

68%

30

30

50

6,570

1.09

7,998

8,758

109%

30

30

50

6,570

7,998

8,758

109%

12

12

50

3,826

1.09

3,274

2,212

68%

50

50

50

3,826

1.09

13,330

9,007

68%

65

12

3,826

1.09

1,314

888

68%

10

10

50

3,826

1.09

2,728

1,843

68%

50

50

55

3,826

1.09

14,260

9,635

68%

108

108

60

13

3,826

1.09

31,806

21,490

68%

Total

139,698

101,096

72%

The annual lighting hours of operation verified during the M&V site visit for line items one through four
and seven through twelve listed in the table above (3,826) are less than the annual hours of operation
used to calculate ex ante savings (6,200). These measures were installed in private offices and the
ex ante hours are based on public area hours of the building. The annual hours of operation for the
fifth and sixth line item above (6,200) matches the hours used in the ex ante savings estimate. These
measures were installed in elevators and controlled through an EMS lighting schedule.

Site-Level Estimation of Ex Post Gross Savings
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A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned office 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 KW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.13®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 72%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

. nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 139,698 101,096 72% 19.20

Total 139,698 101,096 72% 19.20

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

Data Collection

2058

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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/24/17

and 2/17/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings ; Rate
Number Factor Savings
015417-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 Lighting Standard 164 164 32 14 3,048 1.01 8,289 9,103 110%
Replacing T8 32 Watt Linear ft
Total 8,289 9,103 110%

The annual lighting hours of operation verified during the M&V site visit (3,048) are greater than the
annual hours of operation used to calculate ex ante savings (2,808).

A heating and cooling interactive factor of 1.01, applicable to an electrically heated and air conditioned
office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.136

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 110%.

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 8,289 9,103 110% 1.73
Total 8,289 9,103 110% 1.73
136 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
Site-Level Estimation of Ex Post Gross Savings 2-213




Site ID 2109

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/23/16
and 1/9/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015733-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 12 12 43 9 3,543 1.11 1,425 1,601 112%
Halogen A 28-52 Watt Lamp
015733-201010-Lighting-LED Lighting SBDI
<=20 Watt Lamp Replacing 9
Halogen PAR 48-90 Watt Lamp or 3008 24 24 63 17 4,017 1.11 3,972 4,911 124%
Fixture
Total 5,397 6,512 121%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (3,543) is less than the hours of operation used to calculate ex ante savings (3,598), while the
second line item hours (4,017) are greater than the ex ante.

The ex ante savings estimate used LM adjusted base wattages of 42W and 63W for the first and second
line item in the above table respectively by multiplying the provided wattage by 70%. The ex post
savings estimate used an adjusted base wattage of 43W for the first line item to meet EISA 2007
requirements for a 60W incandescent lamp.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 121%.

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 5,397 6,512 121% 1.24
Total 5,397 6,512 121% 1.24
Site-Level Estimation of Ex Post Gross Savings 2-215




Site ID 2120 & 2121

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 five photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/2/16
and 12/27/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure Measure | End Use P Baseline | Efficient | Baseline | Efficient I-j\ nnul . Cooling frfsi‘f/; ;f rots:M[;'; gro7§ kWh
Reference | Category rogramm Quantity | Quantity | Wattage | Wattage ours Interaction e | ost/ ealization
Name/ID Numbor Operation Factor Savings Savings Rate
168 168 75 33 5,536 30,482 42,768 140%

015135-305401-Lighting-

Linear ft LED (<=5.5
Watts/ft) Replacing T12 3026 438 438 32 15 3,424 32,167 27,912 87%

<=40 Watt Linear ft

384 384 32 15 4,978 28,201 35,577 126%
014547-200102-Lighting- 358 358 32 15 2,918 53,313 19,442 36%
Linear LED Lamp <=22 3025
Watt tamp Replacing T8 Lighting | Standard | ,, 24 32 15 2,547 9 1,043 1,138 109%

32 Watt Lamp

015063-200909-Lighting-
LED <=14 Watt Lamp
Replacing Halogen BR/R 3007 64 64 65 9 2,547 10,230 10,084 99%
45-66 Watt Lamp or
Fixture

015063-200808-Lighting-
LED <=13 Watt Lamp

0
Replacing Halogen MR-16 3012 13 13 35 6 2,547 1,629 1,051 65%
35-50 Watt Lamp
Total 157,064 137,973 88%

The annual lighting hours of operation verified during the M&V site visit for the first and third lines in the
above table (5,536 and 4,978) are greater than the hours of operation used to calculate ex ante savings
(4,320). The annual hours of operation for line items two and four (3,424 and 2,918) and line items five
through seven (2,547) in the table above are less than the hours of operation used to calculate the ex
ante savings (4,320, 8,760, 2,557, 4,320, and 4,320 respectively).

An adjusted base wattage of 45.5 was used in the ex ante savings calculation for line item six in the
above table. The base lamps for this measure (BR/R) are exempt from an adjusted wattage calculation.

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
did not account for heating and cooling interactive effects.

The verified peak coincident KW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.3
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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 88%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 157,065 137,973 88% 26.21
Total 157,065 137,973 88% 26.21
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Site ID 2132

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
. - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Base/lr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
015473-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 30 30 65 10.5 4,120 1.12 7,142 7,545 106%
or Fixture Lighting Standard
015473-301132-Lighting-LED 7-
20 Watt Lamp Replacing 3011 16 16 43 9.5 4,120 1.12 3,000 2,469 82%
Halogen A 53-70 Watt Lamp
Total 10,142 10,013 99%

The annual lighting hours of operation verified during the M&V site visit (4,120) are less than the annual
hours of operation used to calculate ex ante savings (4,360).

The ex ante savings estimate used LM adjusted base wattages of 65.1W and 52.5W by multiplying the
provided wattage by 70%. The site had the baseline lamps in storage. The first line item above was a
65W BR/R and would not have required a wattage adjustment. The baseline lamp for the second line
item above was a 60W incandescent with an adjusted wattage of 43W meeting the EISA 2007
requirements.

The measure name for the second line item in the table above is not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

A heating and cooling interactive factor of 1.12, applicable to a gas heated, air conditioned restaurant
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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.13°

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

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 10,142 10,013 99% 1.90
Total 10,142 10,013 99% 1.90
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Site ID 2140

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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/26/17
and 2/14/17.

Analysis Results

Lighting Retrofit Savings Calculations

Heating Gross

M;-fshgre End Use Baseline | Efficient Baseline | Efficient Annual Cooling Gross Ex Ex Post Gross kiWh
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
015165-305233-Lighting-85-225
Watt Lamp or Fixture Replacing o
Interior HID 301-500 Watt Lamp 3005-1 12 12 400 150 3,401 1.00 9,360 10,203 109%
or Fixture
o Ughting | Standard | ,,, 400 32 17 2,984 1.02 19,662 18,328 | 93%
015568-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025
Replacing T8 32 Watt Linear ft 12 12 32 17 3,401 1.00 589 490 83%
Total 29,611 29,022 98%

The annual lighting hours of operation verified during the M&V site visit for the above line items (3,401,
2,984 and 3,401 respectively) are greater than the hours of operation used to calculate ex ante savings
(3,120, 3,277, and 3,277 respectively).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office facility
in St. Louis, was applied to the ex post lighting energy savings for lighting installed inside the office
(captured within line item two above). No heating and cooling interactive factor was used for lighting
installed in the shop since the space is not cooled or electrically heated. The ex ante savings estimate
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 U kWh Savings Gross Ex

. nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 29,611 29,022 98% 5.51

Total 29,611 29,022 98% 5.51
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Site ID 2142

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
. - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
016096-301132-Lighting-LED 7-
20 Watt Lamp Replacing 3011 2 2 53 9.5 2,803 1.02 2,408 252 10%
Halogen A 53-70 Watt Lamp
016096-201010-Lighting-LED Lighting Standard
<=20 Watt Lamp Replacing o
Halogen PAR 48-90 Watt Lamp 3008 65 65 53 12 2,803 1.02 7,371 7,711 105%
or Fixture
Total 9,779 7,962 81%

The annual lighting hours of operation verified during the M&V site visit (2,803) are greater than the
annual hours of operation used to calculate ex ante savings (2,800).

The ex ante savings estimate used an LM adjusted base wattage of 52.5W by multiplying the provided
wattage by 70%. The ex post savings estimate used an adjusted base wattage of 53W to meet EISA
2007 requirements for a 75W incandescent lamp.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

The ex post analysis used a quantity for the first line item above (2) that is less than the quantity used
to calculate the ex ante savings (20). The ADM staff along with the site contact confirmed that only 2
A19 lamps are installed. All remaining lamps are in storage.

A heating and cooling interactive factor of 1.02, applicable to an electrically heated, air conditioned
restaurant 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.14

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 81%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
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Standard

Lighting

9,779

7,962

81%

1.51

Total

9,779

7,962

81%

1.51
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Site ID 2180

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 five photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/06/16
and 1/17/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ ID Reference Category Program Quantity Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
356 356 28 12 2,898 24,829 18,330 74%

014823-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 Lighting | Standard 24 24 25 11 1,448 1.11 1,517 560 37%

Replacing T8 32 Watt Linear ft
20 20 32 17 2,381 1,352 820 61%

Total 27,698 19,709 71%

The annual lighting hours of operation verified during the M&V site visit (ranging from 1,315 to 4,198)
are less than the annual hours of operation used to calculate ex ante savings (4,359).

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 the end of the workday.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office facility
in Jefferson City, 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 kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.14?

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 71%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 27,698 19,709 71% 3.74

Total 27,698 19,709 71% 3.74
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Site ID 2199

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 five photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/31/17
and 2/21/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use Baseline | Efficient Baseline | Efficient Annual Cooling Gross Ex Ex Post Grosg “W”
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

L 160 160 60 13 2,258 1.14 21,958 19,313 88%
014865-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008
Halogen PAR 48-90 Watt Lamp S

Lighting 14 14 50 13 2,843 1.14 1,533 1,698 111%

014866-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 60 60 60 13 592 1.14 8,234 1,898 23%
Halogen PAR 48-90 Watt Lamp
016244-200909-Lighting-LED Standard
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 10 10 50 9 4,305 1.00 1,433 1,765 123%
or Fixture Exterior
016244-201010-Lighting-LED
<=20 Watt Lamp Replacing o
Halogen PAR 48-90 Watt Lamp 3008 7 7 60 12 4,305 1.00 978 1,447 148%
or Fixture
016246-305501-Lighting-Linear
ft T8 25 Watt (<=7 Watts/ft) . o
Replacing T12 <=40 Watt Linear 3021 Lighting 75 75 40 25 1,370 1.14 3,276 1,753 54%
ft
Total 37,412 27,874 75%

The annual lighting hours of operation verified during the M&V site visit for line items one through three
and six in the table above (ranging from 592 to 2,843) are less than the hours of operation used to
calculate ex ante savings (ranging from 2,912 to 2,920). These measures were installed not only in
the sanctuary but in meeting rooms and extra offices with varying use. The hours of operation for line
items four and five in the table above (4,305) are greater than the hours of operation used to calculate
ex ante (2,912). These two measures were installed outside using non daylighting photo cells43,

During the M&V site visit, ADM staff verified, both visually and with facility personnel that the quantity
for line item four in the table above (10) is less than the quantity used to determine ex ante savings
(12). Two of the twelve lamps referenced in the application are used as spare lamps and were not
installed at the time of the M&V visit.

The end use category for the fourth and fifth line items in the table above (exterior) verified during the
M&V site visit are different than the end use category used in the ex ante (lighting).

143 Non-daylighting calculator for the current year in conjunction with the US Naval Observatory SunRise/SunSet table.
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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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 75%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Lighting 35,001 24,662 70% 4.68
Standard
Exterior 2,411 3,212 133% 0.00
Total 37,412 27,874 75% 4.68
144 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 2200

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and the post-retrofit connected
loads, and interviewing facility personnel regarding lighting operating schedules. Annual lighting
operating hours were verified by interviewing facility personnel regarding lighting operating schedules.
Fifteen minutes were added to the beginning and end of facility operating hours to account for opening
and closing hours.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
M N /ID Measure End Use Program Baseline | Efficient Baseline | Efficient :;&:aé ¢ Cooling fgf:i% Ex Post g;gj;:govz
easure Name, Reference Category 9 Quantity | Quantity Wattage Wattage . Interaction : kWh
Operation Savings . Rate
Number Factor Savings
015499-301132-Lighting-LED 7-20 26 26 53 9 2,914 1.11 2,497 3,715 149%
Watt Lamp Replacing Halogen A 3009 Lighting SBDI
53-70 Watt Lamp 4 4 72 18 2,914 1.11 459 701 153%
Total 2,956 4,416 149%

The annual lighting hours of operation verified during the M&V site visit (2,914) are greater than the
annual hours of operation used to calculate ex ante savings (2,208).

The ex ante savings estimate used LM adjusted base wattages of 52.5W and 70W for the second and
third line items in the above table respectively by multiplying the provided wattage by 70%. The ex post
savings estimate used adjusted base wattages of 53W and 72W to meet EISA 2007 requirements for
75W and 100W incandescent lamps.

The measure name in the table above is not accurate. The baseline lamps were incandescent A-line
and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retail
facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings
estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.14°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 149%.

Site-Level Energy Savings

nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 2,956 4,416 149% 0.84

Total 2,956 4,416 149% 0.84
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Site ID 2216

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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/31/17
and 2/20/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling fros.}s{ﬁ)f(] Ex Post gr07§ “W”
Measure N ame/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
0y
015837-305401-Lighting-Linear 130 130 75 38 3,169 1.00 15,507 15,243 98%
ft LED (<=5.5 Watts/ft) o
12 12 75 38 3,181 1.00 1,432 1,412 99%
Replacing T12 <=40 Watt Linear 3026 Lighting Standard 3
ft 22 22 40 17 3,417 1.11 1,631 1,912 117%
Total 18,570 18,567 100%

The annual lighting hours of operation verified during the M&V site visit (3,169 and 3,542) for the first
and second line items in the table above are less than the hours of operation used to calculate ex ante
savings (3224). The annual hours of operation for the third line item (3,417) are greater than the ex
ante savings estimate.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, electric air conditioned
office facility in St. Louis, was applied to the ex post lighting energy savings for lighting installed in office
areas, represented in the third line item above. The ex ante savings estimate did not account for heating
and cooling interactive effects. No heating and cooling interactive factor was referenced for lighting
installed in the shop because this location is not air conditioned and is occasionally gas heated.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.146

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

nd U kWh Savings Gross Ex
) nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 18,570 18,567 100% 3.53
Total 18,570 18,567 100% 3.53
Site ID 2217

146 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/19/17
and 2/10/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Reallzation
Operation Savings . Rate
Number Factor Savings

014782-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 12 12 43 9.2 367 1.01 735 151 20%
Halogen A 28-52 Watt Lamp

014782-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 27 27 65 8 1,929 1.01 1,891 3,004 159%
Halogen BR/R 45-66 Watt Lamp

014782-305401-Lighting-Linear
ft LED (<=5.5 Watts/ft)

Replacing 112 <20 Watt Linear | 3026 28 28 40 15 740 1.01 1,307 524 40%
ft

015046-200909-Lighting-LED Lighting Standard

<=14 Watt Lamp Replacing 3007 6 6 65 8.5 1,929 1.01 415 662 160%
Halogen BR/R 45-66 Watt Lamp : ! :

or Fixture

015046-201010-Lighting-LED

<20 Watt Lamp Replacing 3008 3 3 49 145 367 1.01 193 38 20%

Halogen PAR 48-90 Watt Lamp
or Fixture

015046-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 15 15 43 9 367 1.01 925 189 20%
Halogen A 28-52 Watt Lamp

Total 5,466 4,568 84%

The annual lighting hours of operation verified during the M&V site visit for the first, fifth, and sixth line
item in the above table (367) and the third line item (740) are less than the hours of operation used to
calculate the ex ante savings estimate (1,868). The hours of operation for line items two and four in
the above table (1,929) are greater than the ex ante savings estimate (1,868).

The ex ante savings estimate used an LM adjusted base wattage of 42W for the first and sixth line
items in the table above, 45.5W for the second and fourth line items, and 49W for the fifth line item by
multiplying the provided wattage by 70%. The ex post savings estimate used an adjusted base wattage
of 43W for the first and sixth line items to meet EISA 2007 requirements for a 60W incandescent lamp.
The base lamps for the second and fourth line items (65W BR/R) are exempt from an adjusted wattage
calculation.

The measure names for the first and sixth line items in the table above are not accurate. The baseline
lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly
in the application.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated/air conditioned office
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.
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The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 84%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Category .
Savings Savings Rate Reduction
Standard Lighting 5,466 4,568 84% 0.87
Total 5,466 4,568 84% 0.87
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Site ID 2218

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/7/16
and 12/30/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number actor Savings

015449-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 6 6 43 9 1,637 1.02 1,155 339 29%
Halogen A 28-52 Watt Lamp

015449-201010-Lighting-LED 16 16 53 7 2,359 1.02 1,820 1,764 97%
<=20 Watt Lamp Replacing

Halogen PAR 48-90 Watt Lamp or 3008
Fixture 2 2 53 12 1,637 1.02 203 136 67%

Lighting SBDI

015449-200909-Lighting-LED
<=14 Watt Lamp Replacing

0y
Halogen BR/R 45-66 Watt Lamp 3007 59 59 53 8 1,649 1.02 6,564 4,448 68%
or Fixture
015449-201010-Lighting-LED
<=20 Watt Lamp Replacing 5
Halogen PAR 48-90 Watt Lamp or 3008 B B 72 16 N N 270 - 0%
Fixture
Total 10,012 6,688 67%

The annual lighting hours of operation verified during the M&V site visit (ranging between 1,637 and
2,359) which are less than the hours of operation used to calculate ex ante savings (2,500).

An adjusted base wattage of 43W, 53W, and 72W was used in the ex post savings analysis to meet
the EISA 2007 standard lumen equivalent for a 60W, 75W, and 100W incandescent lamp. The ex ante
base wattage of 42W, 52.5W, and 70W was computed within the application by factoring 70% of a
60W, 75W, and 100W incandescent lamp.

The quantity of the first line item in the above table (6) verified during the M&V site visit is less than the
ex ante savings quantity (14). There were 8 lamps not updated within the restrooms of the facility. The
fifth line in the table above, LED replacing PAR38, was not installed at the facility resulting in a quantity
of 0.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.02, applicable to an electric heated, air conditioned small
office in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings estimate
did not account for heating and cooling interactive effects.
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The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.14®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 67%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI Lighting 10,012 6,688 67% 1.27

Total 10,012 6,688 67% 1.27
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Site ID 2221

Data Collection

The participant received Custom and 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/17/17
and 2/14/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure N ame/ 1D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015259-100101-Lighting-Linear
Tube LED Fixture Replacing T12 1169 Custom 543 380 41 15 2,358 1.01 51,242 39,079 76%
Fixture
015754-305401-Lighting-Linear Lighting
ft LED (<=5.5 Watts/ft) .
Replacing T12 <=40 Watt Linear 3026 Standard 324 324 40 15 3,481 1.01 25,337 28,528 113%
ft
Total 76,579 67,607 88%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (2,358) is less than the hours of operation used to calculate ex ante savings (3,128). For the
second line item above the hours of operation (3,481) are greater than the ex ante savings (3,128).

The measure name for the second line item is not correct. The baseline noted and verified during the
M&YV site visit this was a 4’ 3LT12 fixture where 2 LED lamps were installed. This was not a new fixture
installation. The quantity of baseline lamps (543) is greater than the quantity in the ex ante savings
estimate (181) since the ex post analysis compared lamps to lamps. In addition, the ex post savings
analysis wattage (41) is less than the wattage used to calculate ex ante savings (122), also to compare
lamps to lamps.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.14°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 88%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom 51,242 39,079 76% 7.42
Lighting
Standard 25,337 28,528 113% 5.42
Total 76,579 67,607 88% 12.84
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Site ID 2320

Data Collection

The participant received Custom 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/15/16
and 11/29/16.

Analysis Results

Lighting Retrofit Savings Calculations

M;-gshgre End Use Baseline | Efficient Baseline | Efficient Annual gizmg Gross Ex Gross Ex Gross kiWh
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours 0 f Interaction Ante .kWh Post k Wh Realization
Operation Savings Savings Rate
Number Factor
149 594 112 18 7,665 1.11 52,525 50,903 97%
395 790 62 18 7,665 1.11 89,966 87,187 97%
349 349 49 36 7,665 1.11 39,744 38,517 97%
014170-100104-Lighting-Linear
Tube LED Fixture Replacing T8 1169 Lighting Custom 4 4 138 72 7,665 1.11 2,312 2,241 97%
Fixture
15 15 217 108 7,665 1.11 14,323 13,880 97%
19 19 85 54 7,665 1.11 5,160 5,000 97%
27 27 30 18 6,205 1.29 1,620 2,593 160%
Total 205,650 200,321 97%

The annual lighting hours of operation verified during the M&V site visit range between 5,268 and 8,760.
The average annual lighting hours of operation for the first six line items in the table above (7,665) are
less than the average hours of operation used to calculate ex ante savings (8,708). The hours of
operation for the seventh line item (6,205) is greater than the ex ante hours (5,000).

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. A heating and cooling interactive
factor of 1.29, applicable to a medium temperature refrigerated space, was used for the last measure.
The ex ante savings estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 97%.

Site-Level Energy Savings

nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Custom Lighting 205,650 200,321 97% 38.05

Total 205,650 200,321 97% 38.05
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Site ID 2333

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/8/16
and 12/27/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use Baseline | Efficient | Baseline | Efficient Annual Cooling Gross Ex Ex Post Gross kiWh
Measure Nam e/ ID Reference Category Program Quantity Quantity Wattage Wattage 5’ (;ur;sﬁz; Interaction Ag;eViZVZh kWh Re%’;f:on
Number p Factor 9 Savings
015694-200808-Lighting-LED
<=13 Watt Lamp Replacing 3012 29 29 50 7 1,850 2,630 2,554 97%
Hal MR-16 35-50 Watt L. .
2 08%n — 2 amp Lighting SBDI i
015694-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 4 4 29 7 3,305 181 329 182%
Halogen A 28-52 Watt Lamp
Total 2,811 2,883 103%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (1,850) is less than the annual hours of operation used to calculate ex ante savings (2,109). The
second line item above has hours of operation greater than the ex ante hours.

The ex ante savings estimate used an LM adjusted base wattage of 28W for the second line item in
the table above by multiplying the provided wattage by 70%. The ex post savings estimate used an
adjusted base wattage of 29W to meet EISA 200 requirements for a 40W incandescent lamp.

The measure name for the second line item in the table above is not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 2,811 2,883 103% 0.55
Total 2,811 2,883 103% 0.55
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Site ID 2350

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. Annual lighting operating
hours were verified by interviewing facility personnel regarding lighting operating schedules. Fifteen
minutes were added to the beginning and end of the facility operating hours to account for opening and
closing time.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh

Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ ID Reference Category Program Quantity | Quantity Wattage Wattage 5’ (;ur;sﬁz; Interaction Ag;eViZVZh kWh Re%’;fgon
Number p Factor 9 Savings
30 30 60 12 3,556 1.02 7,043 5,205 74%

014350-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 Lighting Standard 30 30 60 12 3,556 1.02 7,043 5,205 74%
Halogen PAR 48-90 Watt Lamp

30 30 60 12 3,556 1.02 6,962 5,205 75%

Total 21,048 15,615 74%

The annual lighting hours of operation verified during the M&V site visit (3,556) are less than the annual
hours of operation used to calculate ex ante savings (5,460).

The ex ante savings estimate used a baseline wattage of 55W for all measures, and an efficient wattage
of 12.5W for the third line item in the table above. During the M&V visit, ADM staff verified that the
baseline lamps were 60W through visual inspection, and that the efficient wattage of the third line item
is 12W through review of project invoices. These values were used for the ex post savings estimate
calculation.

A heating and cooling interactive factor of 1.02, applicable to an electrically heated, air conditioned
small office facility in Cape Girardeau, was applied to the ex post lighting energy savings. The ex ante
savings estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 74%.

Site-Level Energy Savings

nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 21,048 15,615 74% 2.97

Total 21,048 15,615 74% 2.97

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

Site-Level Estimation of Ex Post Gross Savings 2-237




Site ID 2360

Data Collection

The participant received Custom and 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/29/16
and 12/23/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post o
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings ; Rate
Number Factor Savings
50 50 29 7 2,838 1.12 5,281 3,569 68%
Lighting 17 17 29 4 3,762 1.00 2,240 1,599 71%
014470-201111-Lighting-LED o
<=11 Watt Lamp Replacing 3011 Standard 3 3 a3 10 3,762 112 472 416 88%
Halogen A 28-52 Watt Lamp
6 6 43 10 3,762 1.12 833
Exterior 5,031 90%
26 26 43 10 4,309 1.00 3,697
4 4 1 24 489 1.12 2 2,247 79%
014470-100212-Lighting-Non 68 3,48 830 ! 9%
Linear LED Fixture Replacing
Incandescent/Halogen Lamp 1169 Custom 2 2 56 4 3,489 1.12 511 406 79%
Fixture
Lighting 3 3 364 60 3,489 1.12 4,481 3,557 79%
014470-201111-Lighting-LED 14 14 29 4 3,489 1.12 1,685 1,393 83%
<=11 Watt Lamp Replacing 3011 Standard
Halogen A 28-52 Watt Lamp 6 6 43 4 3,489 1.12 1,135 924 81%
Total 23,666 18,641 79%

The annual lighting hours of operation verified during the M&V site visit (ranging from 775 to 4,309) are
less than the annual hours of operation used to calculate ex ante savings (4,913).

The ex ante savings estimate used an adjusted base wattage of 28W (line items 1, 2, and 9) and 42W
(line items 3, 4, and 10) by multiplying the provided wattage by 70%. The ex post savings calculation
used adjusted base wattages of 29W and 43W to meet the EISA 2007 standard lumen equivalent for
a 40W and 60W Incandescent lamps.

The quantity of the second line item in the above table (17) verified during the M&V site visit is less
than the ex ante savings quantity (19).

The end use category for the fourth line item in the table above (exterior) verified during the M&V site
visit is different than the end use category used in the ex ante (lighting). These lamps were installed in
the exterior soffit of the facility with non-daylight hours of use.

The measure names for line items one through five, nine, and ten in the table above are not accurate.
The baseline lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are
stated correctly in the application.

A heating and cooling interactive factor of 1.12, applicable to a gas heated, air conditioned full service
restaurant in St. Louis, was applied to the ex post lighting energy savings for all but the second and
fourth line items in the above table (exterior installations). The ex ante savings estimate did not account
for heating and cooling interactive effects.
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The peak coincident kW 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 realization rate is 79%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom Lighting 7,821 6,210 79% 1.18
Lighting 11,756 8,734 74% 1.66
Standard
Exterior 4,088 3,697 90% 0.00
Total 23,666 18,641 79% 2.84
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Site ID 2361

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/02/16
and 12/27/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015452-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 3 3 53 9 1,766 1.11 287 258 90%
53-70 Watt Lamp

015452-305401-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing 3026 - 40 40 40 18 1,766 111 1,936 1,719 89%
T12 <=40 Watt Linear ft Lighting | SBDI

015452-200909-Lighting-LED

<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 5 5 53 9 1,766 111 479 430 90%
or Fixture

Total 2,702 2,406 89%

The annual lighting hours of operation verified during the M&V site visit (1,766) are less than the annual
hours of operation used to calculate ex ante savings (2,200).

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 75W incandescent lamp.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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 did not
account for heating and cooling interactive effects.

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 89%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 2,702 2,406 89% 0.46
Total 2,702 2,406 89% 0.46
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Site ID 2391

Data Collection

The participant received Custom 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 one photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/10/17
and 1/30/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
014408-100101-Lighting-Linear 10 10 164 36 1,688 1.11 2,816 2,389 85%
Tube LED Fixture Replacing T12 1169 Lighting Custom
Fixture 9 6 82 36 1,688 1.11 1,149 974 85%
Total 3,965 3,363 85%

The annual lighting hours of operation verified during the M&V site visit (1,688) are less 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 office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 85%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Custom Lighting 3,965 3,363 85% 0.64

Total 3,965 3,363 85% 0.64
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Site ID 2392

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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/27/17
and 2/19/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
016092-305005-Lighting-<=80
Watt Lamp or Fixture Replacing | 55,6 Lighting | Standard | 74 74 150 60 3,560 114 25,308 | 26,967 | 1079
Interior HID 100-175 Watt Lamp ghting ” : » » o
or Fixture
Total 25,308 26,967 107%

The annual lighting hours of operation verified during the M&V site visit (3,560) are less than the annual
hours of operation used to calculate ex ante savings (3,800).

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 107%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

. n se

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 25,308 26,967 107% 5.12

Total 25,308 26,967 107% 5.12
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Site ID 2421

Data Collection

The participant received Standard and Custom 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/10/17
and 1/31/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure End Use Program Baseline | Efficient Baseline | Efficient
Reference Category g Quantity | Quantity Wattage Wattage
Number

Heating
Cooling
Interaction
Factor

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

Annual
Hours of
Operation

Measure Name/ID

014485-100108-Lighting-Linear
Tube LED Fixture Replacing 177 177 215 40 8,760 1.00 271,341 271,341 100%
Metal Halide Fixture

1 Misc. Cust
014485-100111-Lighting-Linear 69 ¢ ustom

Tube LED Fixture Replacing High 9 9 138 40 8,760 1.00 7,726 7,726 100%
Pressure Sodium Fixture

015184-305401-Lighting-Linear
ft LED (<=5.5 Watts/ft)
Replacing T12 <=40 Watt Linear
ft

3026 Lighting Standard 140 100 40 15 4,320 1.07 13,432 18,976 141%

Total 292,499 298,043 102%

The annual lighting hours of operation for the first two line items in the table above are equal to the
hours of operation used to calculate ex ante savings (8,760) since they were installed in a garage. For
the third line item above the lighting hours of operation (4,320) are greater than the ex ante savings
estimate (3,276).

A heating and cooling interactive factor of 1.07, applicable to an electrically heated, air conditioned
medical facility in St. Louis, was applied to the ex post lighting energy savings for the third line item
above. The ex ante savings estimate did not account for heating and cooling interactive effects.

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

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Custom Miscellaneous 279,067 279,067 100% 38.50

Standard Lighting 13,432 18,976 141% 3.60

Total 292,499 298,043 102% 56.61
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Site ID 2430

Data Collection

The participant received Standard SBDI 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. Annual lighting operating
hours were verified through discussion with facility personnel regarding facility hours of operation. An
additional 2 hours before opening and %2 hour after closing were added to include food preparation and
cleaning time.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure End Use Proaram Baseline Efficient Baseline Efficient
Reference Category g Quantity | Quantity Wattage Wattage
Number

Heating Gross
Cooling Gross Ex Ex Post Gross kWh

Interaction | Ante KWh kWh Realization

Factor Savings Savings Rate

Annual
Hours of
Operation

Measure Name/ID

015441-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 52 52 43 9 6,890 9,005 131%
Halogen A 28-52 Watt Lamp

Lighting SBDI 4,928 1.03

015441-200909-Lighting-LED 22 22 53 75 : 5,098

<=14 Watt Lamp Replacing 3007 8040 128%
Halogen BR/R 45-66 Watt Lamp ’

or Fixture 23 23 53 9 5,154

Total 14,930 19,257 129%

The annual lighting hours of operation verified during the M&V site visit (4,928) are greater than the
annual hours of operation used to calculate ex ante savings (4,015).

The ex ante savings estimate used LM adjusted base wattages of 42W and 52.5W by multiplying the
provided wattage by 70%. The ex post savings estimate used adjusted base wattages of 43W and 53W
to meet EISA 2007 requirements for 60W and 75W incandescent lamps.

The second line item in the table above was determined to have (22) 7.5W and (23) 9W LEDs instead
of the claimed (45) 8W LEDs.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.03, applicable to an electrically heated, air conditioned full-
service restaurant 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.1>8

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 129%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 14,930 19,257 129% 3.66
Total 14,930 19,257 129% 3.66
Site-Level Estimation of Ex Post Gross Savings 2-246




Site ID

Data Collection

2432

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 . - : - Heat/:ng Gross Ex Gross Gross kWh
Measure Name // D Measure End Use Program Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage | Wattage 0 ) Interaction . kWh
peration Savings . Rate
Number Factor Savings

014582-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 Lighting Standard 50 50 90 17 7,300 1.12 17,885 29,786 167%
Halogen PAR 48-90 Watt Lamp
Total 17,885 29,786 167%

The annual lighting hours of operation verified during the M&V site visit (7,300) are greater than the
annual hours of operation used to calculate ex ante savings (4,900). The lighting remains on almost
the entire day and evening for members use and security.

A heating and cooling interactive factor of 1.12, 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 did not
account for heating and cooling interactive effects.

The peak coincident KW 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 realization rate is 109%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 17,885 29,786 167% 5.66
Total 17,885 29,786 167% 5.66
159 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 2448

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/22/16
and 1/20/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours of Interaction Ante kWh kWh Re%l;gtlon

Number Operation Factor Savings Savings

015587-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 48 48 53 9 2,368 1.01 4,343 5,072 117%
53-70 Watt Lamp

Lighti SBDI
015587-200808-Lighting-LED ghting

<=13 Watt Lamp Replacing 3012 3 3 65 7 2,376 1.01 240 419 175%
Halogen MR-16 35-50 Watt Lamp
Total 4,583 5,491 120%

The annual lighting hours of operation verified during the M&V site visit, ranging between 2,229 and
2,581, are greater than the hours of operation used to calculate ex ante savings (2,080).

The ex ante savings estimate used LM adjusted base wattages of 52.5W and 45.5W for the first and
second line items in the above table respectively by multiplying the provided wattage by 70%. The ex
post savings estimate used an adjusted base wattage of 53W for the first line item to meet EISA 2007
requirements for a 75W incandescent lamp. The base lamps for the second line item (MR16) are
exempt from an adjusted wattage calculation.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
retail facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings
estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 120%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 4,583 5,491 120% 1.04
Total 4,583 5,491 120% 1.04
Site-Level Estimation of Ex Post Gross Savings 2-249




Site ID 2449

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings

015149-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 31 31 53 9 2,437 1.11 3,758 3,704 99%
53-70 Watt Lamp_

015149-200909-Lighting-LED 6 6 65 11 2,437 1.11 911 880 97%
<=14 Watt Lamp Replacing

Halogen BR/R 45-66 Watt Lamp 3007 Lighting | SBDI

or Fixture 3 3 65 7 2,437 1.11 277 472 170%
015149-200808-Lighting-LED

<=13 Watt Lamp Replacing 3012 7 7 35 5 2,437 1.11 1,008 855 85%
Halogen MR-16 35-50 Watt Lamp

Total 5,954 5,911 99%

The annual lighting hours of operation verified during the M&V site visit (2,437) are greater than the
annual hours of operation used to calculate ex ante savings (2,400).

The ex ante savings estimate used adjusted base wattages of 52.5W, 45.5W and 35W for the measures
respectively by multiplying the provided wattage by 70%. 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 75W incandescent lamp. The base lamps for line items two through four (BR
reflectors and MR16) are exempt from an adjusted wattage calculation.

The quantities of the first, second, and fourth line items in the above table (31, 6, and 7, respectively)
verified during the M&V site visit is less than the ex ante savings quantities (36, 11, and 14,
respectively). The client did not like the look of the LED lamps for the fourth line item once they were
installed so the trade ally went to a local store, purchased non LED MR16 lamps and replaced 7 of the
14 installed LEDs.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
in Jefferson City, 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 kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings. 16!
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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 99%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 5,954 5,911 99% 1.12
Total 5,954 5,911 99% 1.12
Site-Level Estimation of Ex Post Gross Savings 2-251




Site ID 2450

Data Collection

The participant received SBDI 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 one photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/14/16
and 11/07/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015237-200909-Lighting-LED
<=14 Watt Lamp Replacing 9
Halogen BR/R 45-66 Watt Lamp 3007 43 43 15 9 2,919 3,891 836 21%
or Fixture L
— Lighting | SBDI 1.11
015237-201010-Lighting-LED
<=20 Watt Lamp Replacing o
Halogen PAR 48-90 Watt Lamp or 3008 3 3 38 11 2,919 243 263 108%
Fixture
Total 4,134 1,099 27%

The annual lighting hours of operation verified during the M&V site visit (2,919) are greater than the
annual hours of operation used to calculate ex ante savings (2,080).

The ex ante base wattages for the first and second line items in the above table (52.5W and 50W) are
greater than the ex post base wattages (15W and 38W). The M&V site visit confirmed the wattages
from extra base lamps found in storage. The site contact confirmed these were the lamps that were in
use prior to the installation of the LEDs.

The measure name for the first measure is not accurate. The baseline lamps were CFLs and were
replaced with LED BR/R lamps. The base lamps are stated incorrectly in the application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office in
Jefferson City, 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 kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.162

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 27%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 4,134 1,099 27% 0.21
Total 4,134 1,099 27% 0.21
Site-Level Estimation of Ex Post Gross Savings 2-253




Site ID 2460

Data Collection

The participant received SBDI 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/18/16
and 12/6/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
015296-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 15 15 65 9 2,159 1.01 1,139 1,839 161%

Halogen BR/R 45-66 Watt Lamp
or Fixture

015296-200808-Lighting-LED
<=13 Watt Lamp Replacing 3012 4 4 50 8 2,169 1.01 225 370 164%
Halogen MR-16 35-50 Watt Lamp

015296-305402-Lighting-Linear ft
LED (<=5.5 Watts/ft) Replacing T8 3025 Lighting SBDI 64 64 32 18 2,169 1.01 1,864 1,971 106%
32 Watt Linear ft

015296-200909-Lighting-LED
<=14 Watt Lamp Replacing

Halogen BR/R 45-66 Watt Lamp 3007 11 11 50 9 2,169 1.01 938 992 106%
or Fixture

015296-201111-Lighting-LED

<=11 Watt Lamp Replacing 3011 4 4 43 9 2,164 1.01 275 298 109%
Halogen A 28-52 Watt Lamp

Total 4,441 5,470 123%

The annual lighting hours of operation verified during the M&V site visit (ranging between 2,159 and
2,169) are greater than the hours of operation used to calculate ex ante savings (2,080).

The ex ante savings estimate used LM adjusted base wattages of 45.5W, 35W, and 42W for the first,
second, and fifth line items in the above table respectively by multiplying the provided wattage by 70%.
The ex post savings estimate used an adjusted wattage of 43W for the fifth line item to meet EISA 2007
requirements for a 60W incandescent lamp. The base lamps for the first and second line items (65W
BR/R and MR16) are exempt from an adjusted wattage calculation.

The measure name for the fifth line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
small retail facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante
savings estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.162
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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 123%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 4,441 5,470 123% 1.04
Total 4,441 5,470 123% 1.04
Site-Level Estimation of Ex Post Gross Savings 2-255




Site ID 2468

Data Collection

The participant received SBDI 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/19/16
and 1/20/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015641-200909-Lighting-LED 65 65 65 12 729 1.15 4,355 2,895 66%
<=14 Watt Lamp Replacing 3007
Halogen BR/R 45-66 Watt Lamp
or Fixture 1 1 65 9 4,499 1.15 112 290 259%
015641-301132-Lighting-LED 7-20 Lighting | SBDI
Watt Lamp Replacing Halogen A 3009 27 27 53 9 2,452 1.15 2,349 3,356 143%
53-70 Watt Lamp
015641-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 30 30 29 6 2,560 1.15 1,320 2,035 154%
Halogen A 28-52 Watt Lamp
Total 8,136 8,577 105%

The annual lighting hours of operation verified during the M&V site visit range between 729 and 4,499.
The annual lighting hours of operation for the first line item in the table above are less than the hours
of operation used to calculate ex ante savings (2,000), while the rest of the line items are greater.

The ex ante savings estimate used LM adjusted base wattages of 45.5W, 52.5W, and 28W for the first,
third, and fourth line items in the above table respectively by multiplying the provided wattage by 70%.
The ex post savings estimate used adjusted base wattages of 53W and 29W for the third and fourth
line items to meet EISA 2007 requirements for a 75W and 40W incandescent lamp. The base lamps
for the first line item (65W BR/R) are exempt from an adjusted wattage calculation.

The measure names for the third and fourth line items in the table above are not accurate. The baseline
lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly
in the application.

A heating and cooling interactive factor of 1.15, applicable to a gas heated, air conditioned assembly
facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings
estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 105%.
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Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 8,136 8,577 105% 1.63
Total 8,136 8,577 105% 1.63
Site-Level Estimation of Ex Post Gross Savings 2-257




Site ID 2470

Data Collection

The participant received SBDI 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 one photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/16/16
and 12/21/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015233-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 28 28 43 10 4,124 1.11 3,837 4,284 112%
Halogen A 28-52 Watt Lamp
015233-200909-Lighting-LED Lighting SBDI
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 8 8 65 9 4,124 1.11 1,231 2,046 166%
or Fixture
Total 5,068 6,330 125%

The annual lighting hours of operation verified during the M&V site visit (4,124) are less than the annual
hours of operation used to calculate ex ante savings (4,217).

The ex ante savings estimate used adjusted base wattages of 42W and 45.5W for the first and second
line item in the above table respectively by multiplying the provided wattage by 70%. The ex post
savings estimate used an adjusted base wattage of 43W for the first line item to meet EISA 2007
requirements for a 60W incandescent lamp. The base lamps for the second line item (65W BR/R) are
exempt from an adjusted wattage calculation.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.16®

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 125%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 5,068 6,330 125% 1.20
Total 5,068 6,330 125% 1.20
Site-Level Estimation of Ex Post Gross Savings 2-259




Site ID 2480

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 six photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/7/16
and 12/28/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure Measure End Use Baseline Efficient | Baseline Efficient Annual Cooling Gross Ex Gross Ex | Gross kih
Reference Categol Program Quantit Quantit Wattage Wattage Hours of Interaction Ante kWh Post kWh Realization

Name/ID Number gory Y Y g 9 Operation Factor Savings Savings Rate
014843-201111-Lighting-
LED <=11 Watt Lamp 3011 351 351 43 9 1,145 1.13 16,865 15,441 92%
Replacing Halogen A 28-
52 Watt Lamp
014843-200808-Lighting-
LED <=13 Watt Lamp I o
Replacing Halogen MR-16 3012 Lighting Standard 15 15 50 6 8,760 1.13 3,811 6,540 172%
35-50 Watt Lamp
015443-305402-Lighting-
Linear ft LED (<=5.5 o
Watts/ft) Replacing T8 32 3025 1,107 1,107 32 14 5,160 1.13 174,552 116,317 67%
Watt Linear ft
Total 195,228 138,229 71%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (1,145%%9) is less than the hours of operation used to calculate ex ante savings (1,456). The
hours for the second line item (8,760) match the ex ante hours. The hours of operation for the third line
item (5,160) are less than the hours of operation used to calculate ex ante savings (8,760).

The ex ante savings estimate used LM adjusted base wattages of 42W and 35W for the first and second
line items in the table above respectively by multiplying the provided wattage by 70%. The ex post
savings estimate used an adjusted base wattage of 43W for the first line item to meet EISA 2007
requirements for a 60W incandescent lamp. The base lamp for the second line item (MR16) is exempt
from an adjusted wattage calculation.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.13, applicable to a gas heated, air conditioned 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.1¢”

186The ex post savings analysis cites the DEER 2005 guest room lighting operation estimate (1,145). This average value has been
corroborated through ADM’s extensive fixture-level and circuit-level monitoring of guest room lighting operation.
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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 71%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 195,228 138,229 71% 26.27
Total 195,228 138,229 71% 26.27
Site-Level Estimation of Ex Post Gross Savings 2-261




Site ID 2500

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

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

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
easure Name, Reference Category g Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings

015338-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 16 16 42 10 5,996 1.12 3,370 3,486 103%
Halogen A 28-52 Watt Lamp

015338200808 Lighting-LED
<=13 Watt Lamp Replacing 3012 - 13 13 50 7 5,996 112 3,622 3,747 103%
Halogen MR-16 35-50 Watt Lamp Lighting | SBDI

015338-201010-Lighting-LED
<=20 Watt Lamp Replacing
Halogen PAR 48-90 Watt Lamp or
Fixture

3008 2 2 60 7 5,996 1.12 687 711 103%

Total 7,679 7,944 103%

The annual lighting hours of operation verified during the M&V site visit (5,996) are less than the annual
hours of operation used to calculate ex ante savings (6,480).

The base wattage of 42W referenced in the first line item in the table above is an estimated average,
the actual pre-existing lamps were a combination of 40W and 60W halogen A-line lamps.

A heating and cooling interactive factor of 1.12, applicable to a gas heated, air conditioned restaurant
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 measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.68

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 103%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 7,679 7,944 103% 1.51
Total 7,679 7,944 103% 1.51
Site-Level Estimation of Ex Post Gross Savings 2-263




Site ID 2510

Data Collection

The participant received SBDI 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 four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/17/16
and 12/8/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015290-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 61 61 72 9 2,492 1.03 7,442 9,898 133%
53-70 Watt Lamp

015290-200808-Lighting-LED
<=13 Watt Lamp Replacing 3012 4 4 50 5 2,492 1.03 240 464 193%
Halogen MR-16 35-50 Watt Lamp

015290-200909-Lighting-LED Lighting SBDI

<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 5 5 45 8 2,492 1.03 375 483 129%

or Fixture

015290-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 3 3 29 9 2,492 1.03 114 155 136%
Halogen A 28-52 Watt Lamp

Total 8,171 11,000 135%

The annual lighting hours of operation verified during the M&V site visit (2,492) are greater than the
hours of operation used to calculate ex ante savings (2,000).

The ex ante savings estimate used LM adjusted base wattages of 70W, 35W, and 28W for the first,
second, and fourth line items in the above table respectively by multiplying the provided wattage by
70%. The ex post savings estimate used adjusted wattages of 72W and 29W for the first and fourth
line item respectively to meet EISA 2007 requirements for a 100W and 40W incandescent lamp. The
base lamp for the second line item (MR16) is exempt from an adjusted wattage calculation.

The measure names for the first and fourth line items in the table above are not accurate. The baseline
lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly
in the application.

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. The ex ante savings
estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 135%.
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Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 8,171 11,000 135% 2.09
Total 8,171 11,000 135% 2.09
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Site ID

Data Collection

2512 & 2513

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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/12/17

and 2/14/17.

Analysis Results

Lighting Retrofit Savings Calculations

M;-:;AZre End Use Baseline | Efficient | Baseline Efficient Annual gii%:g Gross Ex Gross Ex Gross kiWh
Measure Nam e/ D Reference Category Program Quantity | Quantity | Wattage Wattage Hours 0 f Interaction Ante k Wh Post k Wh Realization
Operation Savings Savings Rate
Number Factor
015294-200909-Lighting-LED 40 40 53 12 4,864 1.11 5,832 8,835 151%
<=14 Watt Lamp Replacing 3007 36 36 45 8 4,833 1.11 4,860 7,227 149%
Halogen BR/R 45-66 Watt Lamp 54 54 65 8 4,864 1.11 7,290 16,582 227%
or Fixture 38 38 65 8 4,984 1.11 5,130 11,957 233%
015294-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 28 28 29 8 4,833 1.11 2,066 3,223 156%
Halogen A 28-52 Watt Lamp
015294-301132-Lighting-LED 7-
20 Watt Lamp Replacing 3009 8 8 53 11 4,864 1.11 1,210 1,832 151%
Halogen A 53-70 Watt Lamp
015294-200808-Lighting-LED .
<=13 Watt Lamp Replacing 201 63 63 45 6 4,861 1.11 8,845 13,229 150%
Halogen MR-16 35-50 Watt
Lam 3 3 45 5 4,984 1.11 437 671 153%
p
015294-201010-Lighting-LED
<=20 Watt Lamp Replacing o
Halogen PAR 48-90 Watt Lamp 3008 2 2 55 9 4,861 1.11 331 495 150%
or Fixture
Lighti Standard

015299-200909-Lighting-LED 18hting andard | 3¢ 36 65 8 3,890 111 4,860 8,841 182%
<=14 Watt Lamp Replacing

7 1.11 11,61 21,12 1829
Halogen BR/R 45-66 Watt Lamp 300 86 86 &5 8 3,890 /610 120 82%
or Fixture 21 21 53 12 4,411 1.11 3,062 4,207 137%
015299-201010-Lighting-LED
<=20 Watt Lamp Replacing

1 1 7 1 1.11 1 1 1209

Halogen PAR 48-90 Watt Lamp 3008 5 > 5 6 3,890 3,186 3813 0%
or Fixture
015299-301132-Lighting-LED 7-
20 Watt Lamp Replacing 3009 11 11 53 11 4,411 1.11 1,643 2,257 137%
Halogen A 53-70 Watt Lamp
015299-201111-Lighting-LED 40 40 29 8 4,411 1.11 2,952 4,202 142%
<=11 Watt Lamp Replacing 3011
Halogen A 28-52 Watt Lamp 18 18 43 9 3,890 1.11 2,125 2,621 123%
015299-200808-Lighting-LED
<=13 Watt Lamp Replacing o,
Halogen MR-16 35-50 Watt 3012 19 19 50 6 3,890 1.11 1,984 3,602 182%
Lamp
Total 67,423 114,713 170%

The annual lighting hours of operation verified during the M&V site visit (ranging between 3,890 and

4,984) are greater than the hours of operation used to calculate ex ante savings (3,600).

The ex ante savings estimate used an LM adjusted base wattage of 52.5W for the first, sixth, twelfth,
and fourteenth line items, 28W for the fifth and fifteenth line items, 45.5W for the third, fourth, tenth and
eleventh line items, and 35W for the seventeenth line item in the above table by multiplying the provided
wattage by 70%. The ex post savings estimate used an adjusted base wattage of 53W for the first,
sixth, twelfth, and fourteenth line items, and 29W for the fifth and fifteenth line items to meet EISA 2007
requirements for a 75W and 40W incandescent lamp. The base lamps for the third, fourth, tenth,
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eleventh, and seventeenth line items (65W BR/R and MR-16) are exempt from an adjusted wattage
calculation.

The measure names for the fifth, sixth, fourteenth, and fifteenth line items in the table above are not
accurate. The baseline lamps were incandescent A-line and were replaced with LED A19 lamps. The
lamps are stated correctly in the application.

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 did not
account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.1’0

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 170%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 67,423 114,713 170% 21.79

Total 67,423 114,713 170% 21.79
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Site ID 2514

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/9/17
and 2/27/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
016112-200909-Lighting-LED
<=14 Watt Lamp Replacing 9
Halogen BR/R 45-66 Watt Lamp 3007 2 2 65 9 2,465 1.11 183 306 167%
or Fixture
016112-201010-Lighting-LED
<=20 Watt Lamp Replacing I o
Halogen PAR 48-90 Watt Lamp or 3008 Lighting SBDI 16 16 47.6 6 2,465 1.11 1,673 1,817 109%
Fixture
016112-200808-Lighting-LED
<=13 Watt Lamp Replacing )
Halogen MR-16 35-50 Watt Lamp 3012 6 6 50 7 2,444 1.11 422 698 165%
or Fixture
Total 2,278 2,821 124%

The annual lighting hours of operation verified during the M&V site visit (ranging between 2,444 and
2,465) are less than the hours of operation used to calculate ex ante savings (2,513).

The ex ante savings estimate used an LM adjusted base wattage of 45.5W for the first line item, 47.6W
for the second line item, and 35W for the third line item in the table above by multiplying the provided
wattage by 70%. The base lamps for the first and third line item (BR/R and MR-16 respectively) are
exempt from an adjusted wattage calculation.

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 did not
account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 124%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 2,278 2,821 124% 0.54
Total 2,278 2,821 124% 0.54
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Site ID 2515

Data Collection

The participant received SBDI lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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
. - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Base/lr]e Efflc:ent Baseline | Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ) Interaction . kWh
Operation Savings . Rate
Number Factor Savings
016014-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 35 35 65 9 1,958 3,080 4,250 138%
or Fixture
Lighting | SBDI 1.11
0y
016014-201111-Lighting-LED 3 3 43 10 1,958 235 218 93%
<=11 Watt Lamp Replacing 3011
Halogen A 28-52 Watt Lamp 6 6 43 10 1,958 470 436 93%
Total 3,785 4,903 130%

The annual lighting hours of operation verified during the M&V site visit (1,958) are less than the
annual hours of operation used to calculate ex ante savings (2,411). The site contact confirmed that
they follow the posted store hours (10:30 — 5 Monday through Saturday and Noon — 5 Sunday) with
no additional opening or closing times.

The ex ante savings estimate used an adjusted base wattage of 45.5W for the first line item in the table
above and 43W for the second and third line items by multiplying the provided wattage by 70%. The
base lamps for the first measure (BR/R) are exempt from an adjusted wattage calculation. An adjusted
base wattage of 43W was used in the ex post savings analysis for the second and third line items above
to meet the EISA 2007 standard lumen equivalent for a 60W incandescent lamp.

The measure name for the second and third lines in the above table are not accurate. The baseline
lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly
in the application.

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 did not
account for heating and cooling interactive effects.

The peak coincident kW 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 realization rate is 130%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 3,785 4,903 130% 0.93
Total 3,785 4,903 130% 0.93
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Site ID 2516

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 one photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/31/17
and 2/20/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure N ame/ 1D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
014997-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 100 100 43 10 6,474 1.17 14,235 25,378 178%
Halogen A 28-52 Watt Lamp L
Light Standard
014997-305502-Lighting-Linear ghting andar
ft T8 25 Watt (<=7 Watts/ft) 3022 - - 32 25 - - 1,840 0 0%
Replacing T8 32 Watt Linear ft
Total 16,075 25,378 158%

The annual lighting hours of operation verified during the M&V site visit range between 4,188 and 8,760.
The average annual lighting hours of operation for the first line item in the table above (6,474) are
greater than the hours of operation used to calculate ex ante savings (4,380). The majority of this
measure was installed in public areas that operate 24/7.

The lighting referenced in the second line item in the table above was not installed at the time of the
M&V visit, resulting in a quantity (0) which is less than the quantity used to determine ex ante savings
(30). The new lighting stated in this measure was not stored at the site.

The ex ante savings estimate used an LM adjusted base wattage of 42W for the first line item in the
table above by multiplying the provided wattage by 70%. The ex post savings estimate used an adjusted
base wattage of 43W to meet EISA 2007 requirements for a 60W incandescent lamp.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.17, applicable to an electrically heated, air conditioned
hotel 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 158%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 16,075 25,378 158% 4.82
Total 16,075 25,378 158% 4.82
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Site ID 2518

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/23/16
and 1/9/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings . Rate
Number Factor Savings
015450-200909-Lighting-LED
<=14 Watt Lamp Replacing 1 1 53 8 1,793 0.90 85 72 86%
Halogen BR/R 45-66 Watt Lamp 3007
or Fixture Lighting | sBDI 6 6 53 8 1,793 0.90 513 439 86%
015450-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 28 28 43 9 1,807 0.90 1,756 1,543 88%
Halogen A 28-52 Watt Lamp
Total 2,354 2,054 87%

The annual lighting hours of operation verified during the M&V site visit (ranging between 1,793 and
1,807) are less than the hours of operation used to calculate ex ante savings (1,900).

The ex ante savings estimate used LM adjusted base wattages of 52.5W and 42W for the first through
third line items in the above table by multiplying the provided wattage by 70%. The ex post savings
estimate used adjusted base wattages of 53W and 43W to meet EISA 2007 requirements for a 75W
and 60W incandescent lamp.

The measure name for the third line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 0.90, applicable to a gas heated, non-air conditioned retail
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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 87%.
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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 k W
Savings Savings Rate Reduction
SBDI Lighting 2,354 2,054 87% 0.39
Total 2,354 2,054 87% 0.39
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Site ID 2520

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/23/16
and 1/9/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015333-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 39 39 53 9 1,619 1.11 3,563 3,077 86%
53-70 Watt Lamp

015333-200909-Lighting-LED
<=14 Watt Lamp Replacing

Halogen BR/R 45-66 Watt Lamp 3007 Lighting SBDI 1 1 53 8 1,622 111 95 82 86%
or Fixture

015333-305401-Lighting-Linear ft

LED (<=5.5 Watts/ft) Replacing 3026 1 1 40 18 1,619 111 46 39 85%
T12 <=40 Watt Linear ft

Total 3,704 3,198 86%

The annual lighting hours of operation verified during the M&V site visit range between 1,316 and 1,836.
The average annual lighting hours of operation (1,619) are less than the hours of operation used to
calculate ex ante savings (2,100).

The ex ante savings estimate used an LM adjusted base wattage of 52.5W for the first and second line
item in the above table respectively by multiplying the provided wattage by 70%. The ex post savings
estimate used an adjusted base wattage of 53W to meet EISA 2007 requirements for a 75W
incandescent lamp.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned small retalil
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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 86%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 3,704 3,198 86% 0.61
Total 3,704 3,198 86% 0.61
Site-Level Estimation of Ex Post Gross Savings 2-277




Site ID 2530

Data Collection

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

During the M&V visit, ADM staff verified equipment installation and 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

M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient :()r;;ga; f Cooling fgﬁiﬁ; Ex Post g:;?;gg:
éasure Name, Reference Category 9 Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number actor Savings

6 4 51 23 8,760 1,875 2,053 109%
014166-100101-Lighting-Linear
Tube LED Fixture Replacing T12 1169 Custom 1 1 25 11 8,760 123 134 109%
Fixture

1.09
2 2 82 24 8,760 1,016 1,113 109%

014658-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 5 5 43 11 3,520 543 617 114%
Halogen A 28-52 Watt Lamp

014658-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 16 16 53 13 4,311 1.00 2,212 2,759 125%
Halogen PAR 48-90 Watt Lamp

014659-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 7 7 43 11 2,906 651 713 109%

Halogen A 28-52 Watt Lamp Lighting

014659-201010-Lighting-LED Standard
<=20 Watt Lamp Replacing 3008 100 100 53 13 2,906 13,825 12,728 92%
Halogen PAR 48-90 Watt Lamp

014659-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 4 4 29 7 2,906 168 280 167%
Halogen A 28-52 Watt Lamp

1.09

015071-200808-Lighting-LED
<=13 Watt Lamp Replacing o,
Halogen MR-16 35-50 Watt 3012 15 15 50 8 2,906 1,904 2,019 106%
Lamp

40 40 46 9 4,171 6,926 6,759 98%
015071-100213-Lighting-Non
Linear LED Fixture Replacing CFL 1169 Custom
Fixture 6 6 36 9 2,906 1,011 515 51%
Total 30,254 29,689 98%

The annual lighting hours of operation verified during the M&V site visit for the second and third line
item in the table above (3,520 and 4,311, respectively) are greater than the annual hours of operation
used to calculate ex ante savings (3,500). The third line item was an exterior installation with a photo
cell control for non-daylighting hours." Line items six through eleven in the above table have annual
lighting hours of operation (ranging from 2,906 to 4,171) which are less than the annual hours of
operation used to calculate ex ante savings (ranging from 3,000 to 4,680).

The ex ante savings estimate used an adjusted base wattage of 42W for the fourth and sixth line item
in the above table, 52.5W for the fifth and seventh line item, and 28W for the eighth line item by
multiplying the provided wattage by 70%. An adjusted base wattage of 43W, 53W and 29W was used
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in the ex post savings analysis to meet the EISA 2007 standard lumen equivalent for a 60W, 75W and
40W incandescent lamp.

The quantity of the eleventh line item (6) verified during the M&V site visit is less than the ex ante
savings quantity (8). The client removed two of the fixtures from the building.

The measure names for the fourth, sixth, and eighth line items in the table above are not accurate. The
baseline lamps were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated
correctly in the application.

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 all the interior installations. The ex
ante savings estimate did not account for heating and cooling interactive effects.

The peak coincident kW 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 realization rate is 98%.

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 17,091 16,356 96% 3.11
Standard
Exterior Lighting 2,212 2,759 125% 0.00
Custom Lighting 10,951 10,574 97% 2.01
Total 30,254 29,689 98% 5.12
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Site ID 2550

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. Annual lighting operating
hours were verified by interviewing facility personnel regarding facility operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
. - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
41 41 40 15 2,600 2,747 106%
015038-305401-Lighting-Linear o
ft LED (<=5.5 Watts/ft) 102 102 40 15 6,500 6,867 106%
Replacing T12 <=40 Watt Li 3026
ftep acing =40 Watt Linear 102 102 40 15 6,500 6,867 106%
Lighting Standard 16 16 40 18 2,457 1.09 915 967 106%
153 153 32 15 6,630 7,004 106%
015038-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 296 296 32 15 12,818 13,541 106%
Replacing T8 32 Watt Linear ft
16 16 32 18 582 615 106%
Total 36,545 38,608 106%

The annual lighting hours of operation verified during the M&YV site visit (2,457) are less than the annual
hours of operation used to calculate ex ante savings (2,600). An additional 30 minutes were added to
the end of weekday operations to account for any extra working hours.

During the M&V visit, ADM staff verified through facility personnel interviews that 727 lights were
removed, which differs from the 712 given in the application. The ex post savings estimate calculation
uses an adjusted lamp quantity to meet the verified total of 727 lamps replaced.

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 did not account
for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 106%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 36,545 38,608 106% 7.33
Total 36,545 38,608 106% 7.33
Site-Level Estimation of Ex Post Gross Savings 2-281




Site ID 2560

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 six photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/11/16
and 1/31/17.

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 kiWh Post kwh | Realization
Name // D Rﬁzi;irécre Category Quantity Quantity Wattage Wattage Operation Im"i_a;actc;lron Savings Savings Rate
014738-305402-Lighting-
Linear ft LED (<=5.5 9
Watts/ft) Replacing T8 32 396 396 32 14 4,062 1.09 25,589 31,704 124%
Watt Linear ft
6,685 6,685 32 14 4,035 1.09 431,985 531,542 123%
o 3025 Lighting Standard
014746-305402-Lighting-
Linear ft LED (<=5.5 500 500 32 12 3,721 1.09 35,900 40,739 113%
Watts/ft) Replacing T8 32
Watt Linear ft
100 100 32 12 4,202 1.09 7,180 9,201 128%
Total 500,654 613,185 122%

The annual lighting hours of operation verified during the M&V site visit (ranging from 3,721 to 4,202)
are greater than the annual hours of operation used to calculate ex ante savings (3,590).

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
did not account for heating and cooling interactive effects.

The peak coincident kW 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 realization rate is 122%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 500,654 613,185 122% 116.48

Total 500,654 613,185 122% 116.48
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Site ID 2561

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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/4/17
and 1/27/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

014583-200102-Lighting-Linear
LED Lamp <=22 Watt Lamp 3025 135 135 32 15 2,906 1.11 5,868 7,377 126%
Replacing T8 32 Watt Lamp

Lighti Standard
014583-200101-Lighting-Linear ghting andar

LED Lamp <=22 Watt Lamp 3026 183 183 40 15 2,758 1.11 11,698 13,955 119%
Replacing T12 <=40 Watt Lamp
Total 17,566 21,332 121%

The annual lighting hours of operation verified during the M&V site visit (ranging between 2,758 and
2,906) are greater than the hours of operation used to calculate ex ante savings (2,557).

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned office 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 121%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 17,566 21,332 121% 4.05

Total 17,566 21,332 121% 4.05
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Site ID 2570

Data Collection

The participant received SBDI 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 four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/17/16
and 12/8/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross

. - . - Annual . Gross Ex Gross kWh
Measure End Use Baseline Efficient Baseline | Efficient Cooling Ex Post o
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings ; Rate
Number Factor Savings

015330-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 102 102 53 9 2,192 1.01 8,430 9,895 117%
53-70 Watt Lamp

015330-200909-Lighting-LED
<=14 Watt Lamp Replacing
Halogen BR/R 45-66 Watt Lamp
or Fixture

3007 17 17 53 8 2,411 1.01 1,437 1,856 129%

I Lighting SBDI
015330-201010-Lighting-LED 2 2 72 11 2,627 1.01 226 325 144%

<=20 Watt Lamp Replacing

Halogen PAR 48-90 Watt Lamp or 3008
Fixture 17 17 72 12 2,351 1.01 1,873 2,413 129%

015330-200808-Lighting-LED

<=13 Watt Lamp Replacing 3012 3 3 50 9 2,395 1.01 148 296 200%
Halogen MR-16 35-50 Watt Lamp
Total 12,114 14,785 122%

The annual lighting hours of operation verified during the M&V site visit (ranging between 2,192 and
2,627) are greater than the hours of operation used to calculate ex ante savings (1,900).

The ex ante savings estimate used LM adjusted base wattages of 52.5W, 70W, and 35W for the first,
third, and fifth line items in the above table respectively by multiplying the provided wattage by 70%.
The ex post savings estimate used adjusted base wattages of 53W and 72W for the first through fourth
line items to meet EISA 2007 requirements for a 75W and 100W incandescent lamp. The base lamps
for the fifth line item (MR16) are exempt from an adjusted wattage calculation.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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 did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 122%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 12,114 14,785 122% 2.81
Total 12,114 14,785 122% 2.81
Site-Level Estimation of Ex Post Gross Savings 2-285




Site ID 2611

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Gross kWh
Measure Name // D Measure End Use Program Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage 0 ; Interaction . kWh
peration Savings . Rate
Number Factor Savings

014534-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 Lighting Standard 32 32 65 17 7,528 1.09 13,455 12,654 94%
Halogen PAR 48-90 Watt Lamp
Total 13,455 12,654 94%

The annual lighting hours of operation verified during the M&V site visit range between 6,570 and 8,760.
The average annual lighting hours of operation (7,528) are less than the hours of operation used to
calculate ex ante savings (8,760). It was verified by facility personnel that 18 of the 32 lights are turned
off from midnight until 6 a.m.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned care 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 13,455 12,654 94% 2.40

Total 13,455 12,654 94% 2.40
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Site ID 2650

Data Collection

The participant received SBDI and 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 11/10/16
and 1/30/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling fros.}s{ﬁ)f(] Ex Post gr07§ “W”
Measure N ame/ 1D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
390 390 32 15 2,922 1.11 20,341 21,427 105%
015658-305402-Lighting- SBDI
Linear ft LED (<=5.5 Watts/ft) 3025 Lighting 1 1 32 15 2,329 1.11 52 44 84%
Replacing T8 32 Watt Linear ft
Standard 26 26 32 15 2,329 1.11 1,356 1,138 84%
Total 21,749 22,609 104%

The annual lighting hours of operation verified during the M&V site visit (ranging from 2,329 to 2,922)
are less than the annual hours of operation used to calculate ex ante savings (3,068).

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 did not
account for heating and cooling interactive effects.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.'82

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 104%.

Site-Level Energy Savings

End U kWh Savings Gross Ex

) nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

SBDI 20,393 21,471 105% 4.08

Lighting
Standard 1,356 1,138 84% 0.22
Total 21,749 22,609 104% 4.29
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Site ID(s) 2660 & 2661

Data Collection

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

During the M&V visit, ADM staff visually inspected newly installed equipment to verify equipment
installation. Baseline and post-retrofit connected loads were obtained through review of project
documentation. Annual lighting operating hours were verified by interviewing facility personnel
regarding lighting operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure Measure End Use P Baseline Efficient | Baseline Efficient Ij nnual . Cooling frfsi‘% F(’; rots:M[f; gro7§ ktWh
Reference Category rogram Quantity Quantity Wattage Wattage ours 0 Interaction e | ost eallzation
Name/ID Number Operation Factor Savings Savings Rate
141 141 215 50 8,760 1.00 203,801 203,801 100%
014443-100208-Lighting-
Non Linear LED Fixture
R L 1169 Custom 15 15 215 50 8,760 1.00 21,681 21,681 100%
Replacing Metal Halide
Fixture
15 18 215 25 8,760 1.00 24,309 24,309 100%
015440-305401-Lighting- 68 1s 4380 1.09
Linear ft LED (<=5.5 ’ ’ o
Watts/ft) Replacing T12 3026 160 160 74,285 61,000 82%
<=40 Watt Linear ft Lighting 34 7.5 4,380 1.09
64 15 4,380 1.09
130 130 55,801 45,822 82%
o Standard
015440-305402-Lighting- 32 7.5 4,380 1.09
Linear ft LED (<=5.5
2
Watts/ft) Replacing T8 32 3025
Watt Linear ft 64 15 4,380 1.09
88 88 37,773 31,018 82%
32 7.5 4,380 1.09
Total 417,650 387,631 93%

The annual lighting hours of operation verified during the M&V site visit for the first three line items in
the table above (8,760) concur with the hours of operation used to calculate the ex ante savings
estimate. The remaining line items above equal annual hours of operation of 8,760 but show half
power, half of the time since the fixtures turn one lamp off during inactivity.

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 the interior lamps in line items
four through nine in the table above. The ex ante savings estimate did not account for heating and
cooling interactive effects. The first three line items in the table above did not account for heating and
cooling interactive effects because the fixtures were installed in an unconditioned parking garage.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.18

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 93%.
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Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom 249,791 249,791 100% 34.46
Lighting
Standard 167,859 137,840 82% 26.18
Total 417,650 387,631 93% 60.64
Site-Level Estimation of Ex Post Gross Savings 2-289




Site ID 2670

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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/8/16
and 12/29/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
015169-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 43 43 65 7 1,986 111 3,970 5,491 138%

Halogen BR/R 45-66 Watt Lamp
or Fixture

015169-201316-Lighting-LED or
Electroluminescent Replacing 793 2 2 10 1 8,760 1.11 149 165 111%
Incandescent Exit Sign

015169-305401-Lighting-Linear
ft LED (<=5.5 Watts/ft)
Replacing T12 <=40 Watt Linear
ft

3026 24 12 40 22 1,632 1.11 1,669 1,259 75%
Lighting Standard

015169-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 34 34 43 9 1,986 1.11 2,691 2,545 95%
Halogen A 28-52 Watt Lamp

015169-200909-Lighting-LED 5 5 65 10 1,869 111 426 570 134%
<=14 Watt Lamp Replacing

Halogen BR/R 45-66 Watt Lamp 3007
or Fixture 2 2 53 14 1,869 1.11 187 164 88%

Total 9,092 10,195 112%

The annual lighting hours of operation verified during the M&V site visit range between 1,632 and 8,760.
The average annual lighting hours of operation (1,949) are less than the average hours of operation
used to calculate ex ante savings (2,427).

The ex ante savings estimates used LM adjusted base wattages of 45.5W, 42W, 45.5W, and 52.5W
for the first, fourth, fifth, and sixth measures respectively by multiplying the provided wattage by 70%.
The ex post savings estimates used EISA adjusted base wattages of 43W and 53W for the fourth and
sixth measures respectively. The base lamps for the first and fifth measures (65W BR/R) are exempt
from an adjusted wattage calculation.

The measure name for the fourth line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.11, applicable to a gas heated, air conditioned restaurant
facility in Jefferson City, was applied to the ex post lighting energy savings. The ex ante savings
estimate did not account for heating and cooling interactive effects.
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The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.84

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 112%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Category .
Savings Savings Rate Reduction
Standard Lighting 9,092 10,195 112% 1.94
Total 9,092 10,195 112% 1.94
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Site ID 2690

Data Collection
The participant received Standard and Custom 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 six photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 10/18/16
and 11/28/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating G G Gross
Measure End Use P Baseline Efficient Baseline | Efficient Ij nnual ; Cooling A rosi‘% P ros;M% kWh
Measure Nam e/ D Reference Category rogram Quantity Quantity Wattage Wattage ours o Interaction ntel ost' Realizati
Operation Savings Savings
Number Factor on Rate

014283-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 85 85 65 8 2,452 1.15 12,093 13,754 114%
or Fixture Standard
014283-200102-Lighting-Linear
LED Lamp <=22 Watt Lamp 3025 2,054 2,054 32 15 2,445 1.15 134,578 100,872 75%
Replacing T8 32 Watt Lamp

Lighting 10 10 40 21 8,760 115 1,664 1,911 115%
014283-100213-Lighting-Non
Linear LED Fixture Replacing CFL 1169 Custom
Fixture

2 2 42 21 8,760 1.15 368 422 115%

014283-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 Standard 4 4 29 7 - 1.15 320 - 0%
Halogen A 28-52 Watt Lam
Total 149,023 116,959 78%

The annual lighting hours of operation verified during the M&V site visit for the first and second line
item in the above table (ranging from 2,445 to 2,452) are less than the annual hours of operation
used to calculate ex ante savings (3,744). The ex ante assumed higher usage within the office suites
than was verified. The third and fourth line items were installed in public areas with the ex post annual
hours of operation confirming the ex ante estimate (8,760). The fifth line item above was installed
within an unoccupied/unleased office space, with no annual hours of operation verified. The client
confirmed that 20% of the building annually is unoccupied.

The ex ante savings estimate used an adjusted base wattage of 45.5W for the first line item in the
above table and 28W for the fifth line item by multiplying the provided wattage by 70%. An adjusted
base wattage of 29W was used in the ex post savings analysis to meet the EISA 2007 standard lumen
equivalent for a 40W incandescent lamp. The base lamps for the 45.5W adjustment (BR reflector) are
exempt from an adjusted wattage calculation.

A heating and cooling interactive factor of 1.15, applicable to an electric heated, air conditioned large
office building 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 KW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.18°

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

Site-Level Estimation of Ex Post Gross Savings 2-292




A table showing the energy savings achieved by the measures evaluated for this site is shown below.

The overall realization rate is 78%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard 146,991 114,626 78% 21.77
Lighting
Custom 2,032 2,333 115% 0.44
Total 149,023 116,959 78% 22.22
Site-Level Estimation of Ex Post Gross Savings 2-293




Site ID

Data Collection

2691

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
éasure Name, Reference Category 9 Quantity | Quantity Wattage | Wattage ) Interaction . kWh
Operation Savings . Rate
Number Factor Savings

015497-201111-Lighting-

LED <=11 Watt Lamp 3011 Misc. Standard 42 42 43 10 8,760 1.00 11,741 | 12,241 | 103%
Replacing Halogen A 28-52
Watt Lamp
Total 11,741 12,141 103%

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 (8,736). The application ‘notes’ and

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 measure name for the first measure is not accurate. The baseline lamps were incandescent A-
line and were replaced with LED A19 lamps. The lamps are stated correctly in the application.

The peak coincident kW reduction was determined by applying the corresponding end use kW factor
to the kWh savings.186

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall realization rate is 103%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. n se
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Miscellaneous 11,741 12,141 103% 1.67
Total 11,741 12,141 103% 1.67
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Site ID 2703

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 four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/26/17
and 2/16/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

015479-301132-Lighting-LED 7-
20 Watt Lamp Replacing 3009 142 142 53 15 3,685 1.11 15,200 22,315 147%
Halogen A 53-70 Watt Lamp

015479-201010-Lighting-LED
<=20 Watt Lamp Replacing

0,
Halogen PAR 48-90 Watt Lamp Lighting Standard 69 69 63 13 4,009 1 10,000 15319 153%
or Fixture 3008
015479-201010-Lighting-LED
<=20 Watt Lamp Replacing o
Halogen PAR 48-90 Watt Lamp 72 72 53 9 3,693 1.11 8,700 12,959 149%
or Fixture
Total 33,900 50,593 149%

The annual lighting hours of operation verified during the M&V site visit (ranging between 3,685 and
4,009) are greater than the hours of operation used to calculate ex ante savings (2,000).

The ex ante savings estimate used an LM adjusted base wattage of 52.5W for the first and third line
items in the table above and 63W for the second line item by multiplying the provided wattage by 70%.
The ex post savings estimate used an adjusted base wattage of 53W for the first and third line items to
meet EISA 2007 requirements for a 75W incandescent lamp.

During the M&V site visit, ADM staff visually verified a count of 142, 69, and 72 for the first, second and
third line items in the table above respectively, which is fewer than what was used to calculate ex ante
savings (200, 100, and 100 respectively). Only 6 Aline lamps were in storage and the contact had no
idea why so many were listed since not needed within the store.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

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 did not
account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 149%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 33,900 50,593 149% 9.61
Total 33,900 50,593 149% 9.61
Site-Level Estimation of Ex Post Gross Savings 2-296




Site ID 2705

Data Collection

The participant received SBDI 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 three photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/5/16
and 12/22/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
Measure End Use P Baseline | Efficient Baseline | Efficient : nnual ¢ Cooling frosimE/);' Ex Post gr07§ “W”
Measure Nam e/ D Reference Category rogram Quantity | Quantity Wattage Wattage ours 0 Interaction ntel kWh ealization
Operation Savings : Rate
Number Factor Savings
015583-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 7 7 32 9 4,031 1.14 862 721 84%
Halogen A 28-52 Watt Lamp
015583-200909-Lighting-LED Lighting SBDI
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 68 68 65 9 4,345 1.14 13,775 18,958 138%
or Fixture
Total 14,637 19,679 134%

The annual lighting hours of operation verified during the M&V site visit (ranging between 4,031 and
4,345) are less than the hours of operation used to calculate ex ante savings (5,475).

The ex ante savings estimate used LM adjusted base wattages of 31.5W and 45.5W for the first and
second line items in the table above respectively by multiplying the provided wattage by 70%. The
base lamp for the first line item (65W BR/R) is exempt from an adjusted wattage calculation.

The measure name for the first line item in the table above is not accurate. The baseline lamps were
incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.14, applicable to a gas heated, air conditioned assisted
care 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.18

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 134%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI Lighting 14,637 19,679 134% 3.74
Total 14,637 19,679 134% 3.74
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Site ID 1250

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 one photo-
sensor logger to monitor lighting operation. The photo-sensor loggers collected data between 11/18/16
and 12/14/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure Name/ID Measure End Use Program Baseline | Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
Reference Category g Quantity | Quantity Wattage Wattage . Interaction . kWh
Operation Savings : Rate
Number Factor Savings

014720-305402-Lighting-
Linear ft LED (<=5.5 Watts/ft) o o
Replacing T8 32 Watt Linear 3025 Lighting Standard 200 200 32 12 5,548 1.11 25,860 24,544 95%
ft
Total 25,860 24,544 95%

The annual lighting hours of operation verified during the M&V site visit (5,548) are fewer than the hours
of operation used to calculate ex ante savings (6,465).

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kwh savings.18°

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 95%.

Site-Level Energy Savings

End U kWh Savings Gross Ex
) nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 25,860 24,544 95% 4.66
Total 25,860 24,544 95% 4.66
Site ID 1260
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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 one photo-
sensor logger to monitor lighting operation. The photo-sensor loggers collected data between 11/18/16
and 12/14/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure Name/ID Measure End Use Program Baseline | Efficient Baseline | Efficient Hours of Cooling Ante KWh Ex Post Realization
Reference Category g Quantity | Quantity Wattage Wattage ) Interaction : kWh
Operation Savings . Rate
Number Factor Savings

014676-305402-Lighting-
Linear ft LED (<=5.5 Watts/ft) o o
Replacing T8 32 Watt Linear 3025 Lighting Standard 240 240 32 18 2,187 1.11 11,424 8,126 71%
ft
Total 11,424 8,126 71%

The annual lighting hours of operation verified during the M&V site visit (2,187) are fewer than the hours
of operation used to calculate ex ante savings (3,400).

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
did not account for heating and cooling interactive effects.

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

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

. nd Use

Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction

Standard Lighting 11,424 8,126 71% 1.54

Total 11,424 8,126 71% 1.54
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Site ID 1340, 1350, & 1360

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation and post-retrofit connected loads, and
determined the lighting operating schedule at three large retail locations. Annual lighting operating
hours were verified by interviewing facility personnel regarding lighting operating schedules. The
lighting is controlled through an existing Energy Management System.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross

Measure Measure End Use Program Baseline Efficient Baseline Efficient Hours of Cooling Gross Ex Ante Gross Ex Post kWh
Name/ID Reference Category Quantity Quantity Wattage Wattage . Interaction kWh Savings kWh Savings Realizati
/ Number Operation Factor on Rate

015084-305233-Lighting-
85-225 Watt Lamp or
Fixture Replacing Interior 478 478 400 200 4,009 401,520 423,002 105%
HID 301-500 Watt Lamp
or Fixture

015085-305233-Lighting-
85-225 Watt Lamp or
Fixture Replacing Interior 3005-1 Lighting Standard 581 581 400 200 4,009 1.10 488,040 514,150 105%
HID 301-500 Watt Lamp
or Fixture

015086-305233-Lighting-
85-225 Watt Lamp or
Fixture Replacing Interior 596 596 400 200 4,453 500,640 585,831 117%
HID 301-500 Watt Lamp
or Fixture

Total 1,390,200 1,522,983 110%

The annual lighting hours of operation verified during the M&V site visit for the first and second line
item in the above table (4,009) are less than the annual hours of operation used to calculate ex ante
savings (4,200). For the third line item above the annual lighting hours of operation (4,453) is greater
than the annual hours of operation used to calculate ex ante savings (4,200). One third of the lighting
in the facility has annual hours of operation of 8,069.

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
did not account for heating and cooling interactive effects.

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 110%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 1,390,200 1,522,983 110% 289.31
Total 1,390,200 1,522,983 110% 289.31
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Site ID 1470

Data Collection

The participant received Custom and 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 ten photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 12/5/16
and 12/22/16.

Analysis Results

Lighting Retrofit Savings Calculations

M;-fshgre End Use Baseline | Efficient Baseline | Efficient Annual gizmg Gross Ex Gross Ex Gross kiWh
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours 0 f Interaction Ante .kWh Post k Wh Realization
Operation Savings Savings Rate
Number Factor
014926-100104-Lighting-Linear
Tube LED Fixture Replacing T8 1169 Custom 4 8 248 43 1,789 1.09 2,106 1,264 60%
Fixture
014927-305402-Lighting-Linear 15 15 32 20 2,357 1.09 540 463 86%
ft LED (<=5.5 Watts/ft) 3025
Replacing T8 32 Watt Linear ft 575 575 32 14 2,357 1.09 31,050 26,609 86%
015078-201010-Lighting-LED
<=20 Watt Lamp Replacing o
Halogen PAR 48-90 Watt Lamp 3008 12 12 63 13 1,351 1.09 1,818 893 49%
or Fixture
400 400 32 17 3,040 1.09 18,000 19,899 111%

015078-305402-Lighting-Linear

ft LED (<=5.5 Watts/ft) 3025 Lighting 499 499 32 17 3,589 1.09 22,455 29,309 131%

Replacing T8 32 Watt Linear ft

Standard 1,200 1,200 32 17 2,212 1.09 54,000 43,434 80%
015415-201010-Lighting-LED
<=20 Watt Lamp Replacing o
Halogen PAR 48-90 Watt Lamp 3008 8 8 65 13 2,214 1.09 840 1,015 121%
or Fixture
015415-305402-Lighting-Linear
ft LED (<=5.5 Watts/ft) 3025 700 700 32 14 2,214 1.09 37,800 30,436 81%
Replacing T8 32 Watt Linear ft
015415-305401-Lighting-Linear
ft LED (<=5.5 Watts/ft) o
Replacing T12 <=40 Watt Linear 3026 100 100 40 15 2,214 1.09 7,500 6,039 81%
ft
Total 176,109 159,360 90%

The annual lighting hours of operation verified during the M&V site visit range between 1,351 and 3,589.
The annual lighting hours of operation are fewer than the hours of operation used to calculate ex ante
savings regarding line item one in the table above (3,250), and line items two, three, four, seven, nine
and ten (3,000). The annual lighting hours of operation are greater than the hours of operation used to
calculate ex ante savings regarding line items five and six (3,000), and line item eight (2,000).

The ex ante and ex post savings estimates used an LM adjusted base wattage of 63W for the fourth
line item in the table above by multiplying the provided wattage by 70%.

A heating and cooling interactive factor of 1.09, applicable to a gas heated, air conditioned high school
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.
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The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 90%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom 2,106 1,264 60% 0.24
Lighting
Standard 174,003 158,096 91% 2291
Total 176,109 159,360 90% 23.15
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Site ID 1540

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff verified equipment installation, baseline and post-retrofit connected
load, and installed five photo-sensor loggers to monitor lighting operation. The photo-sensor loggers
collected data between 8/5/16 to 8/22/16.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure End Use Baseline Efficient Baseline Efficient Annual Cooling Gross Ex Gross Ex Grosg "Wh
Measure Name/ID R Program . . Hours of : Ante kWh Post kWh Realization
eference Category Quantity Quantity Wattage Wattage Operation Interaction Savings Savings Rate
Number Factor
014574-211111-Lighting-
LED <=11 Walt Lamp 3011 Standard | 1,203 | 1,203 43 9 1,787 113 | 155,742 | 88,879 57%
Replacing Halogen A 28-52
Watt Lamp
014610-100212-Lighting- Lighting
Non Linear LED Fixture
Replacing 1169 Custom 684 684 29 4 1,787 1.13 59,919 34,572 58%
Incandescent/Halogen
Lamp Fixture
Total 215,661 123,451 57%

The hours of operation verified during the M&V site visit (1,787) are fewer than the hours of
operation used to perform the ex ante savings estimate (3,650), resulting in realized lighting retrofit
energy savings being lower than expected. The ceiling-mounted fixtures were installed in residential
living quarters. Residents reported mainly relying upon table and floor lamps for their lighting needs,
rather than the newly-installed lamps inside ceiling-mounted fixtures.

The ex ante savings estimate used an LM adjusted base wattage of 42W regarding the first line item in
the table above, and 28W regarding the second line item by multiplying the provided wattage by 70%.
The ex post savings estimate used adjusted wattages of 43W and 29W to meet EISA 2007
requirements for a 60W and 40W incandescent lamp.

A heating and cooling interactive factor of 1.13, applicable to an electrically heated, air conditioned
nursing home 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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 57%.
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Site-Level Energy Savings

kWh Savings
End Use Gross Ex
Incentive Category Gross Ex Ante kWh | Gross Ex Post kWh Gross Post Peak kW
Savings Savings Realization Rate Reduction
Standard Lighting 215,661 123,451 57% 38.84
Total 215,661 123,451 57% 38.84
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Site ID 1130

Data Collection

The participant received Custom lighting incentives from Ameren Missouri.

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

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating
Measure Measure End Use Baseline Efficient | Baseline Efficient Annual Cooling Gross Ex Gross Ex [ Gross kWh
Reference Categor, Program Quantity Quantity Wattage Wattage Hours of Interaction Ante kWh Post kWh Realization

Name/ID Number gory Y Y 9 9 Operation Factor Savings Savings Rate
014169-100108 Lighting-
Linear Tube LED Fixture 1169 Misc Custom | 174 140 461 216 8,760 1.00 300,468 | 437,772 | 146%
Replacing Metal Halide
Fixture
Total 300,468 437,772 146%

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

During the M&V site visit, ADM staff verified a baseline quantity of 174 lamps, which is greater than the
quantity referenced to calculate ex ante energy savings (140).

No heating and cooling interactive factor was referenced in determining an ex ante or ex post energy
savings estimate due to lighting being installed in an area with gas heat and no cooling.

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

Site-Level Energy Savings

£nd U kWh Savings Gross Ex

. n se

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

Savings Savings Rate Reduction

Custom Lighting 300,468 437,772 146% 83.16
Total 300,468 437,772 146% 83.16

Site ID 1206
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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 four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/14/17
and 3/3/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM
Measure End Use Program Baseline | Efficient Baseline | Efficient
Reference Category g Quantity | Quantity Wattage Wattage
Number

Heatllng Gross Ex Gross Gross kWh
Cooling

h Ante kWh Ex Post Realization
Interaction

; kWwh
Factor Savings Savings Rate

Annual
Hours of
Operation

Measure Name/ID

014619-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 142 142 65 8 4,631 1.12 34,506 41,901 121%
Halogen BR/R 45-66 Watt Lamp

Lighti Standard
014619-201111-Lighting-LED ghting andar

<=11 Watt Lamp Replacing 3011 8 8 43 10 5,840 1.12 1,669 1,734 104%
Halogen A 28-52 Watt Lamp
Total 36,175 43,635 121%

The annual lighting hours of operation verified during the M&V site visit (ranging between 4,631 and
5,840) are less than the hours of operation used to calculate ex ante savings (6,480).

The ex ante savings estimate used LM adjusted base wattages of 45.5W and 42W for the first and
second line item in the above table respectively by multiplying the provided wattage by 70%. The ex
post savings estimate used an adjusted base wattage of 43W for the second line item to meet EISA
2007 requirements for a 60W incandescent lamp. The base lamps for the first measure (65W BR/R)
are exempt from an adjusted wattage calculation.

The measure names in the table above is not accurate. The baseline lamps were incandescent BR/R
and A-line, and were replaced with LED BR/R and A19 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.12, applicable to a gas heated, air conditioned restaurant
facility in St. Louis, was applied to the ex post lighting energy savings regarding lighting installed in the
diner area. The ex ante savings estimate did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 121%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 36,175 43,635 121% 8.29
Total 36,175 43,635 121% 8.29
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Site ID 1299

Data Collection

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

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

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
. - . - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Basellr]e Efﬁctept Baseline Efficient Hours of Coolmg Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ) Interaction . kWh
Operation Savings . Rate
Number Factor Savings
014385-100216-Lighting-Non
Linear LED Fixture Replacing 1169 Misc. Custom 65 65 243 65 6,570 1.00 101,473 | 76,05 | 75%
Existing Inefficient Lighting
Fixture
015937-200909-Lighting-LED
<=14 Watt Lamp Replacing I o
Halogen BR/R 45-66 Watt Lamp 3007 Lighting Standard 33 33 65 9 2,668 1.01 2,505 4,988 199%
or Fixture
Total 103,978 81,093 78%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (6,570) is less than the hours of operation used to calculate ex ante savings (8,760). This
measure was installed in a garage and controlled by a timer to operate from 6a.m. until 12a.m. The
annual lighting hours of operation for the second line item above (2,668) are greater than the hours of
operation used to calculate ex ante savings (2,080).

The ex ante savings estimate used an LM adjusted base wattage of 45.5W for the second line item in
the above table by multiplying the provided wattage by 70%. The base lamps for this measure (65W
BR/R) are exempt from an adjusted wattage calculation.

The measure name for the second line item in the table above is not accurate. The baseline lamps
were incandescent BR/R and were replaced with LED BR/R lamps. The lamps are stated correctly in
the application.

A heating and cooling interactive factor of 1.01, applicable to an electrically heated, air conditioned
office facility in St. Louis, was applied to the ex post lighting energy savings regarding lighting installed
in office areas. No heating and cooling interactive factor was referenced for lighting installed in the
garage since it is an unconditioned space. The ex ante savings estimate did not account for heating
and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified kWh savings.1%6

A table showing the energy savings achieved by the measures evaluated for this site is shown below.
The overall gross realization rate is 78%.
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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 k W
Savings Savings Rate Reduction
Custom Miscellaneous 101,473 76,105 75% 10.50
Standard Lighting 2,505 4,988 199% 0.95
Total 103,978 81,093 78% 11.45
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Site ID 1475

Data Collection

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

During the M&V visit, ADM staff verified equipment installation and 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 Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
éasure Name, Reference Category 9 Quantity Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
014081-100601-Lighting-T8 25
Watt Fixture Replacing T12 1169 Custom 24 24 62 45 8,760 1.11 3,574 3,954 111%

Fixture

015024-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 Standard 68 68 43 10 1,145 1.11 2,542 2,884 113%
Halogen A 28-52 Watt Lamp

015174-100201-Lighting-Non
Linear LED Fixture Replacing T12 1169 Lighting 14 15 164 61 8,760 1.11 12,124 13,413 110%
Fixture

Cust
015174-100201-Lighting-Non ustom

Linear LED Fixture Replacing T12 1169 10 10 82 33 8,760 1.11 4,275 4,729 111%
Fixture

015717-201111-Lighting-LED

<=11 Watt Lamp Replacing 3011 Standard 68 68 43 10 8,760 1.11 19,360 22,076 114%
Halogen A 28-52 Watt Lamp
Total 41,875 47,057 112%

The annual lighting hours of operation verified during the M&V site visit for the second line item in the
table above (1,145'%) are less than the annual hours of operation used to calculate ex ante savings
(1,150). The hours of operation for all other lines above equal the hours of operation used in the ex
ante savings calculation (8,760).

The ex ante savings estimate used an adjusted base wattage of 42W for the second and fifth line items
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 and
40W incandescent lamp.

The measure name for the first and fifth line item in the above table is not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

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

197 The ex post savings analysis cites the DEER 2005 guest room lighting operation estimate (1,145). This average value has been
corroborated through ADM’s extensive fixture-level and circuit-level monitoring of guest room lighting operation.

Site-Level Estimation of Ex Post Gross Savings 2-312



The peak coincident kW 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 realization rate is 112%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Custom 19,973 22,086 111% 4.20
Lighting
Standard 21,902 24,961 114% 4.74
Total 41,875 47,057 112% 8.94
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Site ID 1526

Data Collection

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

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

Analysis Results

Lighting Retrofit Savings Calculations

TRM Heating Gross
. - : - Annual . Gross Ex Gross kWh
Measure Name // D Measure End Use Program Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
Reference Category Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings
120 240 60 17 2,659 1.00 8,100 8,616 106%
SBDI
015943-305401-Lighting- 1 1 40 17 2,659 1.00 59 62 106%
Linear ft LED (<=5.5 Watts/ft) ighti 72 120 60 17 2,659 1.00 5,850 6,223 106%
Replacing T12 <=40 Watt 3026 Lighting . . . >
Linear ft Standard 26 2 40 17 2,659 1.00 2,518 2,678 106%
4 8 60 17 8,760 1.00 946 946 100%
Total 17,472 18,525 106%

The annual lighting hours of operation verified during the M&V site visit for the first four line items in the
table above (2,659) are greater than the annual hours of operation used to calculate ex ante savings
(2,500), while the hours of operation for the fifth measure is equal to the hours of operation used to
calculate ex ante savings.

Lighting was installed in a location with gas heat and no air conditioning, resulting in a heating and
cooling interactive factor of 1. The ex ante savings estimate did not account for heating and cooling
interactive effects.

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

Site-Level Energy Savings

End U kWh Savings Gross Ex
. n se
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
SBDI 8.159 8,679 106% 1.60
Lighting
Standard 9,313 9,847 105% 1.90
Total 17,472 18,525 106% 3.50
19 Ameren Missouri (Cycle 2) Missouri Energy Efficiency Investment Act (MEEIA) filing.
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Site ID 1545

Data Collection

The participant received Standard lighting incentives from Ameren Missouri.

During the M&V visit, ADM staff visually inspected newly-installed equipment to verify equipment
installation. Baseline and post-retrofit connected loads were obtained through review of project
documentation. ADM staff interviewed facility personnel regarding lighting operating schedules, and
installed one photo-sensor loggers to monitor lighting operation. The photo-sensor loggers monitored
lighting operation between 1/5/17 and 1/24/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ ID Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings . Rate
Number Factor Savings

014652-200909-Lighting-LED
<=14 Watt Lamp Replacing 3007 12 12 65 8.5 6,092 1.12 2,972 4,617 155%
Halogen BR/R 45-66 Watt Lamp

014652-305402 Lighting-Linear Lighting | Standard

ft LED (<=5.5 Watts/ft) 3025 39 39 32 14 6,092 1.12 4,636 4,781 103%
Replacing T8 32 Watt Linear ft
Total 7,608 9,398 124%

The annual lighting hours of operation verified during the M&V site visit (6,092) are less than the annual
hours of operation used to calculate ex ante savings (6,604).

The ex ante savings estimate used an adjusted base wattage of 45.5W for the first line item in the
above table by multiplying the provided wattage by 70%. The base lamps for these measures (65W
BR/R) are exempt from an adjusted wattage calculation.

During the M&V visit, ADM staff verified an efficient wattage of 8.5W for the first line item in the table
above, instead of 8W used to calculate the ex ante savings estimate.

A heating and cooling interactive factor of 1.12, applicable to a gas heated, air conditioned restaurant
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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 124%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 7,608 9,398 124% 1.79
Total 7,608 9,398 124% 1.79
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Site ID 1613

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, and verified annual lighting operating hours by interviewing facility personnel regarding lighting
operating schedules.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
M N // D Measure End Use Proaram Baseline Efficient Baseline | Efficient Hours of Cooling Ante kWh Ex Post Realization
éasure Name, Reference Category 9 Quantity | Quantity Wattage Wattage ; Interaction . kWh
Operation Savings . Rate
Number Factor Savings

014524-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 28 28 49 17 3,598 1.18 3,261 3,816 117%
Halogen PAR 48-90 Watt Lamp

015409-200808-Lighting-LED Lighting Standard 18 18 50 7 8,760 1.18 4,415 8,026 182%
<=13 Watt Lamp Replacing

Halogen MR-16 35-50 Watt 3012

Lamp 27 27 50 7 8,760 1.18 6,623 12,038 182%

Total 14,299 23,880 167%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the table
above (3,598) are less than the annual hours of operation used to calculate ex ante savings (3,640).
The annual lighting hours of operation verified during the M&V site visit are equal to the annual hours
of operation used to calculate ex ante savings regarding the second and third line items.

The ex ante savings estimate used an LM adjusted base wattage of 49W for the first line item in the
table above, and 35W for the second and third line items by multiplying the provided wattage by 70%.
The base lamps for the second and third line items (MR16) are exempt from an adjusted wattage
calculation.

The measure names in the table above is not accurate. The baseline lamps were incandescent PAR
and MR-16, and were replaced with LED PAR and MR-16 lamps. The lamps are stated correctly in the
application.

A heating and cooling interactive factor of 1.18, 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 did not account
for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 167%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 14,299 23,880 167% 4.54
Total 14,299 23,880 167% 4.54
Site-Level Estimation of Ex Post Gross Savings 2-318




Site ID 1711

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 five photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/1/17
and 2/21/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings
015391-201010-Lighting-LED
<=20 Watt Lamp Replacing 3008 91 91 63 17 4,258 114 18,033 | 20277 | 112%

Halogen PAR 48-90 Watt Lamp
or Fixture

015391-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 Lighting Standard 20 20 43 11 1,682 1.14 2,671 1,225 46%
Halogen A 28-52 Watt Lamp

015391-200909-Lighting-LED
<=14 Watt Lamp Replacing
Halogen BR/R 45-66 Watt Lamp
or Fixture

3007 272 272 45 12 6,388 1.14 38,434 64,830 169%

Total 59,138 86,332 146%

The annual lighting hours of operation verified during the M&V site visit for the first and second line item
in the above table (4,258 and 1,682, respectively) are less than the hours of operation used to calculate
ex ante savings (4,308). These measures were located within areas that are rented out for events.
The third line item in the above table had annual hours of operation (6,388) greater than the hours of
operation used to calculate the ex ante savings (4,308). These measures were installed within meeting
rooms.

The ex ante savings estimate used an LM adjusted base wattage of 63W for the first line item in the
table above, 42W for the second line item, and 44.8W for the third line item by multiplying the provided
wattage by 70%. The ex post savings estimate used an adjusted base wattage of 43W for the second
line item to meet EISA 2007 requirements for a 60W incandescent lamp.

The measure names in the table above are not accurate. The baseline lamps were incandescent PAR,
A-line, and BR/R, and were replaced with LED PAR, A19, and BR/R lamps. The lamps are stated
correctly in the application.

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
did not account for heating and cooling interactive effects.

The verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 146%.
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Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 59,138 86,332 146% 16.40
Total 59,138 86,332 146% 16.40
Site-Level Estimation of Ex Post Gross Savings 2-320




Site ID 1803

Data Collection

The participant received SBDI 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 two photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 2/7/17
and 2/23/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i

Measure N ame/ 1D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings Rate

Number Factor Savings

015872-201111-Lighting-LED
<=11 Watt Lamp Replacing 3011 11 11 29 9.5 4,293 1.12 872 1,029 118%
Halogen A 28-52 Watt Lamp

015872-200808-Lighting-LED
<=13 Watt Lamp Replacing

0
Halogen MR-16 35-50 Watt 3012 Lighting SBDI 4 4 3 > 4,293 112 501 576 115%
Lamp or Fixture
015872-200909-Lighting-LED
<=14 Watt Lamp Replacing o
Halogen BR/R 45-66 Watt Lamp 3007 13 13 44.8 8 4,290 1.12 1,995 2,294 115%
or Fixture
Total 3,368 3,900 116%

The annual lighting hours of operation verified during the M&V site visit, ranging between 4,290 and
4,293, are greater than the hours of operation used to calculate ex ante savings (4,171).

The ex ante savings estimate used an LM adjusted base wattage of 28W and 44.8W for the first and
third line item in the above table respectively by multiplying the provided wattage by 70%. The ex post
savings estimate used an adjusted base wattage of 29W for the first line item to meet EISA 2007
requirements for a 40W incandescent lamp.

The measure name for the first and third line items in the table above is not accurate. The baseline
lamps were incandescent A-line and BR/R, and were replaced with LED A19 and BR/R lamps. The
lamps are stated correctly in the application.

During the M&V visit, ADM staff verified an efficient wattage of 9.5W regarding the first line item in the
table above, which is greater than the efficient wattage referenced to calculate ex ante savings (9W).

A heating and cooling interactive factor of 1.12, applicable to a gas heated, air conditioned restaurant
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 verified peak coincident kW reduction was determined by applying the corresponding end use kW
factor to the verified 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 116%.
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Site-Level Energy Savings

End U kWh Savings Gross Ex
. nd Use
Incentive Category Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Savings Savings Rate Reduction
Standard Lighting 3,368 3,900 116% 0.74
Total 3,368 3,900 116% 0.74
Site-Level Estimation of Ex Post Gross Savings 2-322




Site ID 1934

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 four photo-
sensor loggers to monitor lighting operation. The photo-sensor loggers collected data between 1/19/17
and 2/10/17.

Analysis Results

Lighting Retrofit Savings Calculations

TRM Annual Heating Gross Ex Gross Gross kWh
Measure End Use Baseline | Efficient Baseline | Efficient Cooling Ex Post i
Measure Nam e/ D Reference Category Program Quantity | Quantity Wattage Wattage Hours .Of Interaction Ante .kWh kWh Realization
Operation Savings : Rate
Number Factor Savings

014797-200909-Lighting-LED <=14
Watt Lamp Replacing Halogen BR/R 3007 37 37 50 9 2,962 1.14 3,793 5,111 135%
45-66 Watt Lamp or Fixture

015115-200909-Lighting-LED <=14
Watt Lamp Replacing Halogen BR/R 3007 24 24 50 9 2,253 1.14 2,460 2,521 102%
45-66 Watt Lamp or Fixture

015115-201010-Lighting-LED <=20
Watt Lamp Replacing Halogen PAR 3008 21 21 75 20 2,368 1.14 2,888 3,112 108%
48-90 Watt Lamp or Fixture

015115-201111-Lighting-LED <=11
Watt Lamp Replacing Halogen A 3011 Lighting Standard 42 42 43 10 2,253 1.14 3,413 3,605 106%
28-52 Watt Lamp

015115-301132-Lighting-LED 7-20
Watt Lamp Replacing Halogen A 3009 72 72 72 18 2,253 1.14 9,360 9,962 106%
53-70 Watt Lamp

015115-201111-Lighting-LED <=11
Watt Lamp Replacing Halogen A 3011 18 18 43 10 1,658 1.14 1,463 1,137 78%
28-52 Watt Lamp

015115-201010-Lighting-LED <=20

Watt Lamp Replacing Halogen PAR 3008 47 47 50 17 1,658 1.14 3,878 2,925 75%
48-90 Watt Lamp or Fixture
Total 27,255 28,374 104%

The annual lighting hours of operation verified during the M&V site visit for the first line item in the
table above (2,962) are greater than the annual hours of operation used to calculate ex ante savings
(2,500). The annual hours of operation for the remaining line items above (ranging from 1,658 —
2,368) are less than the hours of operation used to calculate ex ante savings (2,500).

The ex ante savings estimate used an adjusted base wattage of 42W for the fourth and sixth line item
in the above table and 70W for the fifth line item by multiplying the provided wattage by 70%. An
adjusted base wattage of 43W and 72W was used in the ex post savings analysis to meet the EISA
2007 standard lumen equivalent for a 60W and 100W incandescent lamp.

The measure name for the fourth through sixth line items above is not accurate. The baseline lamps
were incandescent A-line and were replaced with LED A19 lamps. The lamps are stated correctly in
the application.

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
did not account for heating and cooling interactive effects.
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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 104%.

Site-Level Energy Savings

£nd U kWh Savings Gross Ex
. nd Use
Incentive Gross Ex Ante kWh Gross Ex Post kWh Gross Realization Post kW
Category .
Savings Savings Rate Reduction
Standard Lighting 27,255 28,374 104% 5.39
Total 27,255 28,374 104% 5.39
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