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This section provides a high-level executive summery of the contents of this report. 

1.1 Introduction and Background 

Kansas City Power and Light (KCP&L) and KCP&L Greater Missouri Operations (KCP&L GMO) ("the 
Companies") selected Navigant to conduct a Demand Side l\1anagement ("DSM") Resource Potential 
Study in Janunry1 2012. The Study objective "\vas to assess the various categories of electrical energy 
efficiency and demand response potential in the residential, comtnercial, and industrial sectors for the 
Companies' service areas from 2014 to 2033. Portions of the study may be used by the Companies to 
satisfy some of the demand-side analysis requirements of the Missouri Public Service Commission 
Regulations for Electric Utility Resource Planning ("MO Planning Regulations").' Results of this Study 
will be used in the Companies' Integrated Resource Planning ("!RP") processes to analyze various levels 
of energy efficiency related savings and peak demand savings attributable to both energy efficiency 
initiatives and demand response initiatives at various Jevels of cost in support of the Companies' efforts 
to design highly effective potential demand-side programs that broadly cover the full spectrum of cost­
effective end use measures for all customer market segments -..vi th the ultimate goal of achieving all cost­
effective demand-side savings. As part of this study, Navigant also developed a suite of energy 
efficiency and demand response programs that \Vere designed to achieve the savings deemed per this 
study to be "realistically achievable." 

This document represents the Demand Response (DR) portion of the Demand Side Management 
("DSM") Resource Potential Study and specifically presents the potential for peak demand savings 
attributable to demand response initiatives. 

1.2 Approach 

Navigant conducted the analysis for this study using its Demand Response Simulator (DRSimrn) model. 
1'his model is designed to identify the critical component variables of peak demand impact, avoided cost 
estimates, program administration and evaluation costs, one-time startup costs, any incentive costs, and 
the appropriate population of potential participants. Navigant mirrored the model's approach after the 
methodology that the Federal Energy Regulatory Commission (FERC) used in its National Aoscssmc11t of 
De11u1nd Response Pote11tinP (NADR), \vith a number of customizations added to specifically tailor the 
frame\vork and inputs to the Co1npanies. 

Where possible, the analysis used inputs specific to the Companies, gathered through personal 
communications \vith the Companies, program docu1nentation from the Companies, and KCP&L-Gl'V10 

filings with the Missouri Public Service Commission (MO PSC).' Other resources referenced or 

1 Rules of Department of Economic Development Division 240-Public Service Comn1ission Chapter 22-Electric 
Utility Resource Planning (4 CSR 240-22.010) -http://sos.mo.gov/adrules/csr/current/4csr/4c240-22.pdf 
2 Federal Energy Regulatory Commission, A 1\./ntionnl Assessn1ent i'.f Denianrl Rcspo11se Potential. Prepared by The 
Brattle Group, June 2009. 
'Including Kansas City Po\ver & Light Company. 2012 Integrnted Reso11rct' Pinn. Case No. E0-2012-0323. April 2012. 



incorporated included the Missouri DSM potential study,' the Ameren UE DSM potential study,' 
Electric Power Research Institute (EPRI) research/ FERC's 2012 DR survey results/ and FERCs NADR. 8 

In addition to leveraging NADR to inform the model approach, Navigant also used FERC's study as a 
benchmark for the model's output and to provide model participation, peak demand reduction, and 
equipment cost inputs that \Vere unnvailable through other data sources. 

To capture a range of potential DR impacts, Navigant assumed Realistic Achievable Potential and 
Maximum Achievable Potential DR scennrios. The significance of these scenarios is presented briefly 
below: 

• Realistic Achievable Potential means demand savings relative to a utility's baseline demand 
forecast resulting from expected program participation and realistic implementation conditions. 
This scenario niirrors FERC's Expanded BAU scenario and represents the approxitnate peak 
load reductions that the Companies may achieve through expansion of their current DR 
initiatives and implementation of some ne\v DR initiatives with "best practice" participation 
levels') and medium-term backend integration "\\'ith the Co1npanies' AMI to support opt-in time­
based rates. 

• Maxim11m Achievable Potential means demand savings relative to a utility's baseline demand 
forecast resulting from expected program participation and ideal implementation conditions. It 
is considered the hypothetical upper-boundary of achievable demand-side savings potential. 
This scenario mirrors FERC's Achievable Potential scenario and represents an estimate of the 
maximum achievable potential for reliability-based DR penetration, based on full-scale 
deployment of DR programs under ideal implementation conditions, default dynamic pricing 
tariffs, and accelerated backend integration with the Companies' AMI to support opt-out time­
based rates. 

1.3 Results 

This section provides a high-level summary of Navigant's estimates of DR potential for KCP&L and 
KCP&L GMO that the Companies could achieve during reliability-based events. Navigant estimates up 
to 453 MW in peak load reduction potential for KCP&L-KS, 642 MW for KCP&L-MO, and 840 MW for 
KCP&L-GMO by 2033 in the Max Achievable scenario, which represents about 21.3, 28.2, and 31.0 

~ "tvlissouri State\vide DSl\11 Potential Study- Final Report." Published by KEI\.1A Consulting. !\'larch 04, 2011. 
; AmcrenUE Demand-side :t\.1anagcn'tent (DSM) ff"Jarket Potential Study, Volume 3, prepared by Global Energy 
Partners, January 2010. 
"Electric P<nver Research Institute. Understc111di11g Electric Utility C11sto111ers - S1111mtnry Report. Report #1025856, Final 
Report, October 2012. 

Federal Energy Regulatory Comn1ission, 2012 Survey on De11u111d Rt'spo11se n11d Advanced Mcterins. Demand 
Response Survey Data, Decen1ber 2012. 
-~Federal Energy Regulatory Commission, A tVntionnf Assess111cnt i:f L1e111mui Responst' Potent in!. Prepared by The 
Brattle Group, June 2009. "National Demand Response Potential l\!iodel Guide", prepared for FERC, June 2009. 
"This analysis uses FERC's interpretation of "best practices," \\'here it refers only to "high rates of purtidpation in 
demand response programs, not to a specific demand response goal nor the endorsement of a particular program 
design or in1plementation. The best practice participation ral'e is cqu<1! to the 75th percentile of ranked participation 
n:ites of existing progr<11ns of the same type m1d customer class." Source: Federal Energy Reg:ul<1tory Commission. A 
Z\Jnfiounl Assess111e11t t~f Demand Response Potent in!. Prepared by The Brattlc Group, June 2009. 



percent of each utility's forecasted peak load for 2033, respectively. The potential in the Max Achievable 
scenario reflects the peak load reductions that co11/d be possible if the Companies were to drive new DR 
customer participation through targeted program 1narketing and investment in ne\v infrastructure 
deployment and integration. These findings are benchmarked against the Realistic Achievable findings 
in Figure 1-1 through Figure 1-3 and 1'able 1-1, \vhich sho\v the total peak load reduction potential 
estimated for KCP&L-KS, KCP&L-MO, and KCP&L-GMO in each scenario. 
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Variations bet,veen the three utilities are largely due to differences in total peak load, the mix of 
custo1ners by rate class, and assumptions about customer load sizes and end uses that impact the 
amount of load a customer can reduce (e.g., large versus small industrials, higher versus lo\ver air 
conditioning penetrations, etc.). Figure 1-4 through Figure 1-6 show the peak load reductions estimated 
in the Realistic Achievable scenarios for each of the Companies as the percentage of system load that 
could be reduced through different DR program types. This information is sho\vn as tabular results for 
both the Realistic and Max Achievable scenarios in Appendix C - DR Demand Savings and Costs by 
Program Type. 

0 ,. 
• 
~ 

"~ E;: 
f! ::; 
"' >. 0::: 
0: ;i 
~ " o--o 
g~ 
:g 'O 

" " .,, 0 

" ...I "' ;:. 'Oi: 
" -o::> 
...I ... 
" " 0. 

18% 

16% 

14% 

12% 

10% 

8% 

6°10 

4!)-0 

2o/o 

0% 
" ~ 
0 
N 

"' '° ~ ~ 

0 0 
N N 

Program Types 
- lnterruptlb!e Tariffs 

Direct Load Control 

Source: Nnvignnt nnalysis 

0 N 
N N 
0 0 

"' N 

Pricing without Enabling Technology 
''W' Pricing with Enab!lng Technology 

Other DR 



1-5. t::Cf\Si;t-t;,tO· .Peak lc,;;1J R.e<lu(Hon Potential - RtaJistic Achi1-:.vable Scen,1r·io (l:,1 of 
MIV) 

0 
18% 

;f 16% 
"' .. _ 
es: 14~~ 
E:; 
"';"::> 12% ~5 
~ ~ 

10% o--o 
5~ 8%1 :;:; -0 
(,) " ~o 
al ..J 6~1a 

"' ;"::> "t!= 4~-U 
.. _ 
o:::> 
..J 

""' 2ot. 
" " 0. 

QO/o .,. 
"' co 0 N .,. 

"' co 0 N 
~ ~ 

0 0 0 N N N N N <'") <'") 
0 0 0 0 0 0 0 

N N N N N N N N N N 

Program Types 
- Interruptible Tarlffs Pricing without Enabling Technology Other DR 

Direct Load Control ~, .. ~Pricing with Enabling Technology 

Sauret': Nnvign11t nnalysis 

Fi.gure 1~6. KCP&-cL~G;\JO Peak Load Reduction Pote:ntiJJ- Rea:U.stic AchiE''/able Scenario {0 o of 
Ml\') 

18% -0 
;,'! • 16% 
"' "-e'i: 14%1 
E:; 
"';"::> 12% E:: 
0. -~ ~ 

10°10 .s b 
at Blfb 11-o 
~ " ,,, 0 

6% .. ..J 

"' ;"::> 'O:.:: 
n,:iZ 
o:::> 4~b 
..J 

""' 2~ii .. .. 
a. ow '" " ~ 0 

N 
"' "' ~ ~ 

0 0 
N N 

Program Types 
- Interruptible Tariffs 

Direct Load Control 

Source: Nnvign11f nnnlysis 

Cunf: -,'~'!Iii::! ''itd 
C\.>n1~:~cl-E::(\:' I~e~Ji..'' rec Fu:-...::1ci,;1 

0 N 
N N 
0 0 
N N 

.,. 
"' "' N N N 

0 0 0 
N N N 

Pricing without Enabling Technology 
Pricing with Enabling Technology 

g 
0 
N 

N 

"' 0 
N 

Other DR 

.,. 
<'") 
0 
N 

;;; 
0 
N 



All of the scenarios sho\v that significant potential gro\.vth still exists for the Co1npanies' MPo\ver 
lnterruptible/Curtailable Tariff programs in the Medium and Large C&l customer segments, particularly 
in the KCP&L-MO and GMO territories. In contrast, participation rates in the Companies' Energy 
Optitnizer Direct Load Control programs are already close to "best practice," though some additional 
potential exists. In the case of the pricing programs, the Max Achievable impacts are significantly higher 
than the Realistic AchieYable impacts, \.vhich is due to the assu1nption that the pricing programs are opt­
in in the Realistic scenario and opt-out in the Max Achievable scenario. Finally, \.vhile the cost 
effectiveness results suggest that the Other DR program may be cost effective, the potential peak 
reductions are rel a ti vel y small. 

• Deployment of pricing programs is predicated on the backend integration of the Companies' 
AMI systems. While the Companies plan to deploy AMI across most of their service 
territories before 2020, the Companies do not have explicit plans to invest in the backend 
integration required to support time-based rates, such as installation of a Meter Data 
Management System (MOMS), which can add significant upfront costs to the program's 
deployment. 

• The analysis includes the estimated costs of installing a MDMS10 as a one-time startup cost 
for the pricing programs and finds that the pricing programs are cost effective when analyzed 
over a long-term horizon (i.e., the 20-year analysis period). However, we note that with 
relatively low near-term avoided capacity costs projected for the Companies, there is a 
significant time lag (10-15 years) before the cumulative program benefits surpass the 
cumulative program costs. 

• This suggests that the timing of deployment for the pricing programs may warrant 
monitoring of capacity price forecasts and possibly aligning deployment with capacity price 
increases (which could shorten the effective payback time). 

Overall, this analysis finds significant potential for cost-effective DR program growth, with as much as 
21-31 percent of each utility's peak demand in 2033 met by DR, as compared to less than 5 percent met 
by the Companies' existing prograins. Furthermore, Navigant's cost-effectiveness analysis found that all 

of the program types are likely to be cost-effective over a 20-year horizon using the Total Resource Cost 
(TRC) benefit-cost test as a screen for all three of the utilities. These results reflect the estimated benefits 
fro1n the continued promotion of the Companies' existing MPower and Optimizer programs, as \Vell as 
investing in the infrastructure needed for backend integration of the Companies' AMI systems to 
support time-based rate programs. 

w The tvIDI\15 installed cost assumed in this analysis of $1,000,000 is a reasonable initial estimate based on MDf\.fS 
costs for nthcr independently O\vned utilities; ho\vever, this cost can vary ividely depending on the utility's system 
and functionnlity requirements, so the actual cost muy be relatively uncertain. 



This section provides a brief introduction to the contents of this report, including a background 
discussion and summary of the study goals. This section also provides a summary of the report 
organization to facilitate reader navigDtion of its contents. 

2.1 Background and Study Goals 

Kansas City Power and Light (KCP&L) and KCP&L Greater Missouri Operations (KCP&L GMO) ("the 
Companies") selected Navigant to conduct a Demand Side fv1anage1nent ("DSM") Resource Potential 
Study in January, 2012. The Study objective \vas to assess the various categories of electrical energy 
efficiency and demand response potential in the residential, commercial, and industrial sectors for the 
Companies' service areas fro1n 2014 to 2033. Portions of the study 1nay be used by the Companies to 
satisfy some of the demand-side analysis requirements of the Missouri Public Service Commission 
Regulations for Electric Utility Resource Planning ("MO Planning Regulations")." Results of this Study 
will be used in the Companies' Integrated Resource Planning ("!RP") processes to analyze various levels 
of energy efficiency related savings and peak demand savings attributable to both energy efficiency 
initiatives and demand response initiatives at various levels of cost in support of the Companies' efforts 
to design highly effective potential demand-side programs that broadly cover the full spectrum of cost­
effective end use measures for all customer market segments \Vi th the ultimate goal of achieving all cost­
e.ffective demand-side savings. As part of this study, Navigant also developed a suite of energy 
efficiency and demand response programs that \.vere designed to achieve the savings deen1ed per this 
study to be /lrealistically achie\·able." 

This document represents the Demand Response (DR) portion of the Demand Side Management 
("DSM") Resource Potential Study and specifically presents the potential for peak demand savings 
attributable to DR initiatives. 

In addition to these efforts, the Companies are currently engaged in DR research \vi th the Electric Poiver 
Research Institute (EPRI) and KCP&L~MO's SmartGrid De1nonstration Project. This research is also expected 
to meet some of the MO Planning Regulations. Navigant has collaborated throughout this project with 
EPRI and the SmartCrid Project and intends for this study to complement those efforts. 

2.2 Stakeholder Involvement 

Navigant involved a broad range of stakeholders throughout the study to ensure opportunity for revie\v 
and comment of key study assumptions and methods 'vas provided to those \\'here \Vere interested. 
Navigant invited the foHoiving organizations to each meeting and copied each of these stakeholders on 
correspondence providing key assumption and methodology files. Navigant revieived and responded to 
stakeholder comments nnd distributed final documents to all stakeholders. 

11 Rules of Departn1cnt of Econon1ic Development Division 24-0-Public Service Commission Chapter 22-Electric 
Utility Resource Planning (4 CSR 240-22.010) - http://sos.mo.g:ov/adrulcs/csr/current/4csr/4c240-22.pdf 
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Stakeholders: 

• KCP&L, KCP&L Greater Missouri Operations 

• f\.1issouri Public Service Commission 

• Missouri Office of Public Counsel 

• .!Vlissouri Department of Natural Resources 

• National Resources Defense Council 

• Empire Electric District 

• Rene\v Missouri 

• Ameren 

Table 2-1 provides a summary of key stakeholder review meetings and relevant files pertaining to the 
revie\v process. 

Table 2wl. List uf St,1kehold.er l\leefings .1nd Relevant E .. e'Fletv and H.esponse Files 

DR Measures/ 
Approach 

List of EE and 
DR Programs 

EE/DR 
Modeling 
Approach 

File for 
revie\v 

File for 
revicnv 
Webinar 

NIA 12/3/2012 

NIA 12/3/2012 

12/13/2012 12/13/20'!2, 
01/03/2013, 
01/14/2013 

KCPL_DR l\1easures-Approach i\demo_07-17" 
12.docx 

KCPL (:;~-'10 Final Progr;1ms l\latrix Diec 3 2012,docx 

KCPL EEDR Demand Side Resource Potential 
Modeling Methodology 2012_12_13_R2.pdf; 

Response to KCPL and G~dO 
StakeholdcrComments_2013_January _03 v-1.docx; 

Response to KCPL and GMO 

StakcholderComments:-:20 l~ -:Janua~~' 
7

14;,,. 

2.3 Demand Response Potential Model Description 

Navigant conducted the analysis for this study using its Demand Response Simulator (DRSimrn) model. 
This 1nodel is designed to identify the critical component variables of penk demand impact, avoided cost 
estimates, program administration and evaluation costsT one-tin1e startup costs, any incentive costs, and 
the appropriate population of potential participants. Navigant mirrored the model's approach after the 
methodology that the Federal Energy Regulatory Commission (FERC) used in its Natio11nl Asscss111c11t of 
Dc111and Respo11sc Potcntial 12 (NADR), \Vi th a number of customizations added to specifically tJilor the 
framework and inputs to the Companies. Although some DR programs included in this model could be 
deployed for economic considerations, the model output is intended to reflect the potential for peak load 
reduction that the Companies could achieve during reliability-based events. Figure 2-1 provides a screen 
capture of DRSim's graphicnl user interface. 

12 Federal Energy Regulatory Commissinn, A ;\Jationnl A:;;sess111c11t l'.f De111n1ul Response Potentinl. Prepared by 111e 
Brattle Group, June 2009. 
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Additional Inputs and Outputs 

Qutput···-·· 
I 
I Participation Outputs 
I \(, '/}; t: V\h'~ N'-'-
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Demand and Energy Savings Outputs 

Where possible, the analysis used inputs specific to the Companies, gathered through personal 
communications with the Companies, program documentation from the Companies, and KCP&L-GMO 
filings \vi th the I\1issouri Public Service Commission (MO PSC). 11 Other resources referenced or 
incorporated included the Missouri DSM potential study," the Ameren UE DSM potential study," 
Electric Power Research Institute (EPRI) research,'° FERC's 2012 DR survey results, 17 and FERC s 
NADR." In addition to leveraging NADR to inform the model approach, Navigant also used FERC's 
study to provide model inputs that \Vere unavailable through other data sources and as a benchmark for 
the model's output. 

n Including Kunsas City Plnver & Light Company. 2012 !11tegrnted Reso11rcc Pinn. Case No. E0~2012~0323. April 2012. 
14 "Missouri Stah..>\vidc DSf\.-1 Potential Study-Final Report." Published by KEMA Consulting. i'vfarch 04, 201 I. 
1' AmcrcnUE Demand-side f\ilunagcment (DSI\-1) market Potential Study, Volume 3, prepared by Global Energy 
Partners, Janu<.iry 2010. 
1" Electric Po\\'Cr Research Institute. Understanding Electric Lltility Custonrers - Summary Report. Report :t 1025856, Final 
Report, October 2012. 
17 Federal Energy Regulatory Commission, 2012 Survr>y 011 Den1n11d Response and Advanced A-fcteri11g. Demund 
Response Sur\'CY Data, December 2012. 

is Federal Energy Reg:ulutory Con1mission, A l\Jntio11nf Asst•ssn1e11t 1:fDenrn11d Rcs;1ollsc Pofe11tinl. Prepared by Tl1e 
Brattle Group, June 2009. "National Demand Response Potential !vlodcl Guide", prepared for FERC, June 2009. 



This study leveraged assu1nptions and inputs from a variety of sources, including several different 
resources specific to the Companies and FERC's NADR, as discussed below. 

3.1 Demand Response Program Types 

'This section provides brief overvie\vs of five different DR program types included in the analysis. These 
program types are based on those referenced in NADR, as \vell as on specific initintives that the 
Co1npanies are currently considering or in1plementing. At a high-level, the results for these different 
program types inform the DR program design efforts Navigant is conducting in parallel \vith this 
potential study. These program types are briefly described more belo\v. 

Some DR progratn types, including most time-based rates, require interval data collection and often 
require hvo-\vay communications bet\veen the utility and the customer's meter. I'hese functionalities are 
inherent in advanced n1etering infrastructure (At\11) meters, but typically require investment in systems 
like a Meter Data Management System (l\!DMS) and integration with the utility's billing system. While 
the Companies plan to deploy AMI across 1nost of their service territories before 2020, the Companies do 
not have explicit plans to install a MDMS or integrate the AMI with the systems required to support 
ti1ne-based rates. An important assumption \Vi thin both the Realistic and Maximum Achievable 
scenarios is that the Companies invest in the additional infrastructure needed to integrate the AMI with 
the Companies' DR programs and offer tin1e-based rates. 

Interruptible/Curtailable Tariffs 
FERC defines an interruptible (or curtailable) tariff as a rate structure in \-Vhich customers agree to reduce 
consumption to a pre~specified level, or by a pre-specified amount, during syste1n reliability events in 
exchange for an incentive payment. )<l The analysis limits participation in this program type to Medium 
and Large C&I customers and assumes that participants do not require additional investments in AMI or 
other equipment for participation. 

This program type represents the Companies' existing MPower peak load reduction programs for 
commercial and industrial customers, in \\'hich the Companies collaborates \vith customers to curtail (or 
reduce) their energy use during times of peak electric demand. Events may be called for reliability or 
economic reasons. Reductions are commonly achieved by reducing lighting and HV AC load, shutting 
do\vn equipment, or switching facility load to an onsite generator. MPo\ver provides customers \Vi th 
t\VO forms of financial incentives: 1) a monthly "participation payment" for being "on call" to reduce 
po\ver consumption at the Comp<:inies' request, <:ind 2) an additional "event payment" for successfully 
reducing demand each time they are called upon to do so. Participants must be current electric 
customers on a non-residential rate, ivho are able to provide a minimum reduction of 25kW during the 
specified curtailment season and curtaihnent hours. 

I" Federal Energy Regulatory Commission, A National As:;ess11u111f t~f Denrnnd Respo11sc Pott'11tial. Prepared by The 
Brattlc Group, June 2009. 



Direct Load Control (DLC) 
This program type is modeled after the Companies' existing Energy Optimizer programs for Residential 
and Small Commercial (R&SC) customers. In the Energy Optimizer program, the Companies provide a 
free programn1able thermostat to residential and small con1mercial custo1ners \vith peak demand less 
than 25 kW. The Companies then remotely raise the customer's thermostat setpoint or cycles the A/C 
equipment \vithout notification to reduce system load on peak summer days. 

Because the scope of this analysis is limited, \Ve did not look at the potentiZll for DLC in other end uses, 
such as \Vater heating or pool pumps, due to the relatively lovv expected i~pact. These end uses may 
provide additional opportunity for peak load reduction beyond that presented here. 

Pricing without Enabling Technology 
Dynamic pricing refers to the family of rates that offer customers time-varying electricity prices on a 
day-ahead or real-time basis.~0 Exa1nples of dynamic rates include tin1e of use (TOU), 21 critical pec:ik 
pricing (CPP), peak time rebates (PTR), and real-time pricing (RTP). Customers without enabling 
technology are assumed to manually curtail load in response to these dynamic time-varying pricing 
signals. Prlcing signals can be communicated to customers via delivery tnechanis1ns such as text 
messages, \vhich avoid the need for additional investment in technologies such as in-home displays. 

This analysis assumes that integrated AMI must be in place for a custo1ner to be eligible for dynamic 
pricing. For residential customers, the analysis reflects the program impacts from a TOU rzite in the 
Realistic Achievable scenario and a TOU \vith CPP rate in the Maximum Achievable scenario. The 
Companies are particularly interested in assessing TOU potential, given KCP&L-MO's current TOU 
pilot through the SmartGrid Demonstration Project, so it is specifically explored as part of this study. 
The program impacts for C&l customers are consistent with those assumed in the FERC NADR study, 
\vhich does not assume a specific type of pricing. 

Pricing with Enabling Technology 
In this program type, customers are on a d ynan1ic pricing rate, but also have enabling technology for 
automatic load curtailment. This analysis defines enabling technology as devices that automatically 
control load and reduce consumption during high-priced hours. Examples of enabling technology 
include Programmable Con1munication Thermostats (PCT), load S\vitches, and Automated Demand 
Response (Auto-DR). 22 This analysis assumes that: 

• The Residential, Small C&I, and Medium C&I customers with enabling technology have a PCT, 
\\'hereas Large C&I customers have Auto-DR; 

• Customer participation requires AMI; and 

2n FedcrJ.1 Energy Regulzitory Commission, A Nnlionnf Assrss111e11f l'.f De11u11111 Respo11se Potential. Prepared by TI1e 
Brzittle Group, June 2009. 
21 While FERC's 2009 NADR study does not consider TOU a form of dynamic pricing, other industry definitions of 
dynamic pricing in more recent reports fro1n EPRI and The Brattlc Group include TOU as dynJ.mic pricing. Sources; 
Electric Ptn\'er Research Institute, U11derstn11ding Electric Lftifit.v Cusfo111crs - S11m111ary Report. Report #1025856, Finul 
Report, October 2012. Fnruqui, Ahmad, "Dynamic Pricing for Residential and Small C&I Custon1crs", The Brattle 
Group, Presented to Ohio Public Utilities Commission, i\.1arch 28, 2012. 
1 ~ Auton1atcd Demand Response uses a custon1cr's automated load control systems, such i'IS <in energy management 
systen1, to participate in DR events \Vithout manual intervention. 
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• Customers are offered the same pricing progra1n types as in pricing \Nithout enabling 
technology. 

Other DR 
The assumed costs and impacts associated \vi th this program type align \vith a curtailable load program 
targeted to\vards increased Small and I\1edium C&I customer participation. This ne\v program \vould be 
an expansion of the Companies' existing MPovler programs to Small and Mediu1n C&I customers and 
n1ay be a subset \vithin the MPo\ver program. No AM1 \Vould be needed to participate. Load curtailment 
through this program could be used for both economic and reliability-based dispatch. 

3.2 Model Scenarios 

To capture a range of potential DR impacts, Navigant assumed t\vo DR potential scenarios: Realistic 
Achievable Potenticil and l\/faxi1num Achievable Potential. The primary differences bet\veen these 
scenarios relate to the assumed program participation levels, participant peak load reductions, and 
expected timing for AMI deployment and backend integration. Key inputs and assu1nptions for each 
scenario are discussed further in Sections 3.3 through 3.7. 

3.2.1 Realistic Achievable Potential Assumptions 

Realistic achievable potential means demand savings relative to a utility's baseline demand forecast, 
resulting from expected program participation and realistic implementation conditions. This scenario 
mirrors FERC's Expanded BAU scenario and represents the approximate peak load reductions that the 
Companies may achieve through expansion of their current DR initiatives and implementation of some 
new DR initiatives 'vith "best practice" participation levels.:!J This scenario assumes that the Companies 
fully deploy AMI across KCP&L's and KCP&L GMO's territories according to their currently planned 
deployment schedule (i.e., by 2016 in KCP&L and 2020 in GMO) with at least partial backend integration 
by 2017 and 2019, respectively, to support opt-in time-based rates (see Table 3-4). 

3.2.2 Maximum Achievable Potential Assumptions 

Maximum achievable potential means de1nand savings relative to a utility's baseline demand forecast, 
resulting from expected program participation and ideal i1nplementation conditions. Maximum 
achievable potential establishes a maximum target for demand-side savings that a utility can expect to 
achieve through its demand-side programs and may involve incentive or deployment costs that 
represent a very high portion of total programs costs. Maxirnu1n achievable potential is considered the 
hypothetical upper-boundary of achievable demand-side savings potential, because it presumes 
conditions that are ideal and not typically observed. 

This scenario mirrors FERC's Achievable Potential scenario and represents an estimate of the muximum 
achievable potential for reliability-based DR penetration, based on full-scale deployment of DR 

Z:\ This analysis uses FERC's interpretntion of "best practices," \\'here it refers only to "high rates of participation in 
demand response programs, not to a specific demand response goal nor the endorsement of a particular progrum 
design or implementation. The best practice pi.1rticipation rate is equal to the 75th percentile of ranked participution 
nites of existing programs of the same type and custoiner class." Source: Federal Energy Regulatory Comn1ission. A 

1\lntionnl Assess111c11t ofDn11a11d Response Pote11fin/, Preprired by The Brattle Group, June 2009. 

C: :.nd~ 1 i1li1n' 01uf Fl°n1.1''ieinr.v 
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programs under ideal implementation conditions and default dynamic pricing tariffs. This scenario 
assumes backend integration with the Companies' AMI is accelerated to support opt-out time-based 
rates (see Table 3-4). 

3,3 Market Characterization 

This section discusses the analysis inputs that Navigant collected to define the DR potential market for 
the Companies. The inputs discussed belO\V include the peak demand forecasts, number of customers 
forecast, customer load profiles, portion of customers \vith load suitable for automated control, and AMI 
deployment forecasts for the Companies. 

3.3.1 Peak Demand and Customer Forecasts 

This study uses FERC's definition of peak and assumes that DR occurs for 4 hours a day during the 
15 highest load days of the year. As a result, the DR presented in this analysis reduces peak demand, but 
not necessarily demand during non-peak times.::~ 

To tailor the DR potential estimate to the Companies' service territory, the team collected the peak load" 
and customer forecasts" for KCP&L-KS, KCP&L-MO, and KCP&L-GMO through 2033. The peak load 
forecasts provided by the Companies are \Vithout demand-side management (DSM) "!I and serve as the 
baseline for the analysis. The number of customers informs the maximum penetration of DR programs in 
the Max Achievable scenario (see Section 3.4.2). 

3.3,2 Customer Rate Classes and Load Profiles 

Because the potential for DR varies depending on the size and type of customer, the analysis divided the 
Companies' customers into the follo\ving rate classes: 

» Residential~~ 

" Small C&l (<25 kW) 

" Medium C&I (25-200 kW) 

" Large C&l (> 200 kW) 

These rate clilsses \Vere chosen to maintain consistency with the rate classes used in NADR~'l and \Vi th 
KCP&L's General Service tariffs, \vhich require a minimum demand of 25 kW for Medium General 
Service and 200 kW for Large General Service. Table 3-1 sho\vs the average customer load profile for 
each rate class, based on the average peak load per customer under each tariff. 

2~ Federal Energy Regulutory Commission, A l\/ational Asst•ss111c11f t'.f De111a11rl Resvo11se Potential. Prepared by The 
Brattk~ c;roup, June 2009, p. 28. 
2• !VIaximum n1onth1y load in each year from Coincident Peak Demand By Class (tvl\V} from KCPL Energy Peak 
Customers.xis and Gt\10 Energy Peak Customcrs.xls. 
2'' I\!laximun1 monthly number of custon1ers in each year from "KCPL Energy Peak Custon1crs.xls" and "GIVIO Energy 
Peak Customers.xis". Excludes Street Lighting and Sales-for-resale. 
27 Confirmed via phone communications \Vi th Joe O'Donnell, GPES, Decen1ber 17, 2012. 
2·~ Includes multi-family, as included in GPES's residcntinl tariffs. 
2'1 FERC's DR potential study actually di\'idcs Small and !vlcdlum C&I ut 20 kV/; ho\vcver, the distinction bct\veen 20 
kW and 25 kW likely has no significant in1pact on the analysis. 



T I. 

Residential 4.6 3.3 4.0 

Small C&I (<25 kW) 3.0 3.9 2.0 

Medium C&I (25-200 kW) 39.4 43.0 29.5 

Large C&I (>200 kW) 408.7 685.5 456.8 
Source: Nnvignnf n11nfysis, based 011 the Co111pn11ies' peak den1n11d nnd n11111ber of c11sto111er fi1n!cnst5 by rate clnss. 

Table 3-2 shows the portion of customers with load (e.g., cooling load) suitable for participation in 
programs that require automated load control, such as DLC and pricing \vith enabling technology. 

Small C&I (<25 kW) 

Medium C&l (25-200 kW) 

74% 

77°-~ 77°S 

.I:arge .. ~&cl .. (>20_0··········--'·--··-·· ····'· ......................... 4 .... 0 ..... 
0 

•• ;, .................. --········~- -···-·· ··········40···-·o··o·······················-···' 
Source: Federal Energy Regulatory Con1111ission, A 1'V11tio11nl Assessn1ent of Denw11d Response Pote11tinl. Prepared by The 
BrnttlL' Group, June 2009. 

Finally, Table 3-3 shows the program types that are considered in the DR potential model for each of 
these rate classes. 

~(\Since KCP&L-G~10 doc.snot ha\'C a ~Iedium Genen:il Service t<1riff, KCP&L-Gr-.,IO's Small nnd Large General 
Service customers and loud \\'ere divided into these rate classes by using the san1c proportion of customers and loZ!d 
in each rBtc class £JS in KCP&L. 



Demand Response Programs R s M L 

Interruptible/Curtailable Tariffs x x 
Direct Load Control x x 
Pricing without Enabling Technology x x x x 
Pricing with Enabling Technology x x x x 
Other DR x x 
R = ResidentiatS.= Small C&l, M =Medium C&I, L =Large C&I 

3.3.3 AMI Deployment Forecast 

As discussed in Section 3.1, the analysis assumes that a custo1ner must have access to an AMI meter 
integrated with the Companies' backend systems to participate in a pricing program. Through 
discussions with the Companies, Navigant has developed forecasts for when AMI will be deployed 
across each service territory, as \ve11 as a rough estimate of \vhen the Companies might install MOM 
systems and integrate the AMI to support pricing programs. This forecast appears in Table 3-4 below for 
both scenarios and is an important driver in the deploy1nent of time-based rates. 

1"able 3~4. r\ssurn0d 1·1ming for Al\'fI Depfoy:rnent and Backend Integration to Snppoxt 'fi:rne~B~1sed 
·Rates (0 o of custosners) 

. · 
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scenll.ri0c Utility ··.·.• · .·Q\(Cltt• :•.;11)1$: 201.4 .21)15 2016 21tt? 20lll 2019. 20211 
Realistic KCP&L-KS 2017 0"' ,o 50~·~ 80S·S lOO(Yo 100% 100~·~ 1oos·o 100% 
Potential KCP&L-MO 2017 * 50~0 80c}b 100% 100% 100(X, 100% 1oo<x) 

KCP&L-GMO 2019 0% 001o 00' .o O(l\i O~·~ 50~·6 80<Yo 100o/ii 

Maximum KCP&L-KS 2015 Q<Yo 50<10 80% lOO(~f1 100~·S 100~b 100<~S 100(~{1 

Potential KCP&L-MO 2015 * SO<:b 80% 100% 1001;{, 100•;;) 100(X) 100('.-o 

KCP&L-GMO 2017 oc· /o Q0,1 .o 50°-0 80Sii 100°·~ 100°/c) 100<'-.~ 100(/o 

*Commercial= O.So/o, Residential= 3°/o 
Note: Assumes one MDiv15 is installed in KCP&L and one is installed in KCP&L Gl\!10. 
Source: Based on enmil and phone comn11111icatio11s ·with foe O'Do1111ell, KCP&L, Dece111ber 2012 and l\Jnpigant analysis. 

The key differences between the two scenarios are the accelerated meter deployment for KCP&L-GMO 
'1nd the nccelerated backend integration for both utilities in the Maxitnum scenario, vvhich allovv time~ 
based rates to be offered sooner in the l'vtaxin1tnn scenario. For compnrison, the Achievnble Potential 
scenario in FERC's NADR study, \.Vhich corresponds to the Maximum Achievable Potentinl scenario 
here, assumes full AMI deployment in Kansas and Missouri by 2019. 

3.3.4 Customer Program Eligibility 

The percentage of customers eligible for each progra1n type is an important constraint on progra1n 
participation, ns described belo\v in Section 3.4. Navigant estimated this percentage using the proportion 

• . 



of customers \Vith load suitable for automated load control fro1n Table 3-2 and custo1ners with 
integrated AMI meters from Table 3-4. Table 3-5 shows how these constraints are applied to each 
program type. 

Intem1ptible/Curtailable Tariffs 

Direct Load Control 

Dynamic Pricing w/o Enabling Technology 

Dynamic Pricing w/ Enabling Technology 

Other DR 

Time of Use 

3.4 Participation Assumptions 

Yes 

Yes 

Yes 

Yes 

Yes 

The program participation inputs use a base case participation forecast provided by the Companies as 
the initial DR penetration in 2014 (see Table 3-6), then assume a maximum penetration of DR program 
deployment (see Table 3-7) and a number of years it takes to reach that maximum penetration for each 
scenario." This approach is consistent with the methodology used in NADR 

3.4.1 Base Case Participation Inputs 

Table 3-6 shows the participation in each program type at the start of the analysis in 2014, based on the 
Companies' currently planned DR program forecasts. MPower and Energy Optimizer are the only 
programs assumed to be available. 

' 1 The analysis assun1cs ten years for all program types und scenarios. Source: Oak Ridge National Laboratory, 
"Eastern Interconnection Den1and Response Potential", ORNL/T~'l-2012/303, DRAFT, October 2012, "NADR­

XL7v2s_S~20120710.xlsx." Based on high-case numbers from Faruqui, A. and D.1.1itarotonda (2011). "Energy 
efficiency and demand response in 2020- a surycy of expert opinion". A vailJblc at 
http: //v\' \V\V .bra t tle. coin/ d t )CU n1en ts/Upload L ibrarr /Up 1oad990. pdf. 
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KCP&L-MO 

KCP&L-KS 

GMO 
Sources: 

59,997 

26,630 

13,648 

18,000 

27,00ll 
22,000 

0 

0 

0 

Interruptible Tariffs: tv1Po\ver forecast provided by Joe O'Donnell, KCP&L, "KCPL_GT\10 l\1Ptnver 
forecast.xlsx", December 5, 2tH2. 
Direct Lo<id Control: Energy Optintizcr forecast provided in National Association of Regulatory Utility 
Con1n1issioners, Assessment of Detnand-Side Resources Survey, Submitted by KCP&L on December 10, 2012. 

KCP&L-MO is also currently offering a TOU rate and other residential smart grid DR strategies through 
its SmartGrid Demonstration Project (the "pilot") for residential customers in its Green Impact Zone. 
This pilot began in 2012 and will run through 2014. Since the Companies expect program participation to 
be limited to a few hundred customers, this program is not included in the potential analysis. Ho\vever, 
the Companies expect that the pilot will help inform future program deployments, such as the potential 
deployment of a more widespread residential TOU rate. 

3.4.2 Maximum Participation Inputs for Realistic and Maximum Achievable Scenarios 

Table 3-7 shows the 1naximum penetration of DR program deployment; \Vhich is estin1ated as either a 
percentage of the total peak demand or a percentage of the eligible customers for each rate class, 
depending on the information available for each program and utility. These estimates are based on the 
"Expanded BAU" and "Achievable Participation" scenarios in Kansas and Missouri from either FERC's 
NADR or ORNL's recent update to NADR for the Eastern Interconnection. 



~fable 3'"7, lvtaxiKntun P<1cr!ic<:i:patio:n ""'''m,for Realistic a.nd l\Jaxirnu.rn Achie1,..able Pott:>ntia] Scenarios 
(

0 o of Rate Class MIV or Eligible Cusiomern) 

Intermptible <fi1 of rate class 
Both QO;(l oo,~ 401Yi1 40°:) 

Tariffs MW 

Direct Load 0/i) of customers 
Both 21°.;) 20°{1 20°~) 20~;) 

Control w/suitable load 

Pricing w/o Realistic '""0, '""I)/ '""01 -o 
~::i of customers :J 10 :J /0 ~ 0 :J fO 

Enabling 
w/Al\11 Maximum 75c}() 75~b 60';{) 601~~) Technologv 

Pricing w/ o/o of customers Realistic 2,9% 2. 9<7~ 2.9~{) 2,9% 
Enabling w/suitable load 
Teclmology &AMI Maximum 42.7cX) 42.7~·~ 34,2~~ 34.2°b 

0/o of rate class Realistic 1.2C:O 7.2(Yo 
Other DR oo.· 23.4~~ 

MW Maximum '" 20~i) 201X1 
Source for Interruptible, Direct Load Control, and Other DR (i\1aximum): Oak Ridge National Laboratory, 
"Eastern Interconnection Demand Response Potential", ORNL/Tr-...1-2012/303, DRAFT, October 2012, "NADR­
XL7v2s_S_20120710.xlsx." Based on high-case nuntbers from Faruqui, A. and 0. "l\1itarotonda (2011). "Energy 
efficiency and demand response in 2020- a survey of expert opinion." Available at 
http://'./•.'1\'\V.brattle.com/ docun1cnts/UploadLibrary /Upload990.pdf. 
Soun;e for Dynamic Pricing and Other DR (Realistic): Federal Energy Regulatory Commission. A ,"./ntio11al 
Assessn1e11t t'.f Dema11d R .. esponse Potenlinl. Prepared by The Brattle Group, June 2009. 
~·All inputs are the same for Kansas and Missouri. 
**Estimates presented here do not account for potential overlaps in program participation. Overlap is accounted 

for in final model oll.~P:U .. t'. .. , 

The maximum penetrations for the dynamic pricing programs shown in Table 3-7 depend on a variety of 
inputs, including the percentage of customers that 1) enroll in the programs, 2) are offered an automated 
load control device (e.g,, PCT or load switch), 3) accept the automated load control device, and 4) in the 
case of pricing without enabling technology, are already enrolled in pricing with enabling technology, 
This approach leverages the methodology and inputs used in NADR The relationship between these 
inputs is sho\vn here for the Maxilnuin Achievable scenario: 



Maximum Achievable penetration for pricing with enabling technology: 
60-75 percent of eligible customers enroll in dynamic pricing 

x 95 percent of eligible customers are offered automated load control device 
x 60 percent of eligible c11stomers 0ccent a11tomated load control device 

34-43 percent of eligible* customers enroll in dynamic pricing with enabling technology 

*Eligible c11sto11Ters 11111st hnzie A.\1! and fond s11ilnlile for nu to lorrrl control. 

Maximum Achievable penetration for pricing without enabling technology: 
60-75 percent of eligible customers enroll in dynamic pricing 

- :i4-4:i percent of eligible customers enrolled in dynamic pricing with ennbling technology 
26-32 percent of eligible* customers enroll in dynamic pricing without enabling technology 

*Efigi/1lc c11sfo111ers 11111st lwzie AAll. 

Source; Navigant analysis and Federal Energy Regulatory Commission, A 1\Jntional Assessment t~f De111n11d 
Response Potential. "FERC_NAORwmodel.xls." Prepared by The Brattle Group, June 2009. 

FERC's assumption that 60-75 percent of eligible customers enroll in dynamic pricing reflects an opt-out 
enrollment strategy and is based on market research and recent experience in California. The 
percentages of customers that are offered and accept an automated load control device reflect FERC's 
assumptions on the likelihood of the average utility and customer to make these decisions. J:? 

3.4.3 Adjusting for Overlap in Participation 

Although the maximum penetration rates sho\..vn in Table 3-7 do not account for the potential overlap in 
program participation across program types and customer segments, the finril peak demand reductions 
are adjusted to account for participant overlap. Figure 3-1 through Figure 3-4 show the hierarchy for 
determining \Vhich program a customer participates in. 

In the Realistic scenario, participation in MPower (i.e., Interruptible/Curtailable Tariffs) is the default 
customer choice for Medium and Large C&I participants and Optimizer (i.e., Direct Load Control) is the 
default customer choice for Residential Small C&l participants. Participants not enrolled in 
Interruptible/Curtailable Tariffs or Direct Load Control may choose to participate in either and opt-in 
Dynamic Pricing program or Other DR, depending on whether or not they have integrated AMI. 

In the f\1axirnum scenario, an opt-out pricing program is the default option for participation, assu1ning 
the customer has integrated AMI. 

n Federal Energy Regulatory Con1mission, A l\lational Assess111e11f l~f De111nnrf Rcspo11se Pote11tial. Prepared by The 
Brattlc Group, June 2009, p. 62. 
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3.5 Peak Demand Reduction Assumptions 

The amount of peak demand reduced by each participant \vas calculated as a percentage of the average 
load profile for that participant's rate class (see Table 3-1). For residential pricing with and without 
enabling technology, Navigant assu1nes that the peak demand reductions in the Realistic Achievable 
scenario are roughly equivalent to the peak demand reductions for i1 customer on a 'l'OU rate, \-vhile the 
peak demand reductions in the Maximum Achievable scenario are roughly equivalent to that of a TOU 
\Vith CPP rate. 'fhe pricing programs \vith enabling technology assume peak demand reductions for the 
same rate types, but with the incremental benefit provided by enabling technologies. Table 3-8 shows the 
specific rate and demand reduction for each program and scenario, based on the in1pacts of various 
residential pricing pilots from EPRL 

Pricing without Enabling Technology TOU 

Pridni~ with En<>bling Technology TOU •Technology 

TOU withCPP 
18~/Q 

TOO with CPP + Technology 

Source: Based on the averaged load reductionsfor Residential pricing pilots zuith and ·without enabling technology. Efrctric 
Ponier Research Institute, Understa11dins Electric Utility C11ston1ers - S11nu11ary Report. Report :t1025856, Final Report, 
October 2012. 

For Interruptible Tariffs and Direct Load Control in the Realistic Achievable scenario, N avigant used 
actual 2012 peak demand reduction values from the Companies' MPower and Optimizer programs by 
utility. Unless the Ml'ower and Optimizer values were higher than what FERC assumed," Navigant 
used FER.C's NADR assuinptions for all other demand reduction inputs in the I~ealistic and l'vlaximum 
Achievable scenarios.J+ 

3.6 Energy Savings from Demand Response 

Navigant conservatively assumes there are no significant energy savings from the Companies' DR 
programs in any scenario. While some studies have found conservation fro1n DR, this assumption is 
consistent with typical industry assumptions for dispatchable programs like Direct Load Control and 
Interruptible 1'ariffs, as \vell as some of Navigant's recent findings for utilities \Vith time-based rates, 
including TOU." 

-'·1 The Companies' actual rcdtH.:tions \Vere slightly higher than FERC's estimated reductions for Large C&I !VJPoH'cr 
participants in KCP&L-KS and Optimizer participants in KCP&L. 
:i.i Navigant used FERC's defuult average participant load reductions from the Achievable sccnnrio, including the 
price rntio assun1ptions for dynamic pricing, vvith minor exceptions. 
-''Email con1munications 'vith David Walls, Navigant Consulting, Inc., January 2013 regarding energy use \Nith TOU 
for some DOE Smart Grid Investment Grant recipients. 



3.7 Program Costs and Benefits 

The cost-effectiveness analysis looked at the utility program administration costs; vendor program 
administration costs; evaluation, measurement, and verification (EM&V) costs; incentive costs; and 
avoided costs for each DR progran1 type. These costs \vere included as the follol.ving: 

• Ongoing program costs: An estimated cost per kilowatt of savings ($/kW-year) for each cost 
category and program type that applies to ne\v and existing program participants. 

• New participant costs: A cost per ne\v participant ($/ne\v participant), \Vhich includes the 
incren1ental costs for ne\v participants associated \Vi th equipment installation and marketing. 

• One~time costs: A one-time annual cost ($/yr) for a limited number of startup or capital costs 
applied \vithin the utility adn1inistration cost category. 

To distinguish the Con1panies' in-house administrative costs from outsourced costs, the program 
administration costs are divided into the utility and vendor administration cost categories. The utility 
administration costs assumed in this model reflect the up-front costs for program development and 
MDMS installation; the ongoing in-house costs for implementation and delivery, such as program 
delivery, marketing, and administration costs; and the marketing for ne\v participants. The vendor 
administration costs reflect all outsourced costs and include ongoing costs for implementation and 
delivery, as \Vell as any incremental equipment costs associated \vith ne\v participants. For the purposes 
of this analysis, the capital and installation costs associated \\1ith equipment installed at the customer site 
are included in the vendor administration category and treated as costs to the utility and ratepayer, 
rather than the participant. This assumption is consistent \Vith the current design of the Energy 
Optimizer program, as well as many other utility DR programs within the industry. 

Since the cost structures in the Realistic and Maximum Achievable scenarios for MPo\ver are not 
expected to change significantly from the base case cost forecasts provided by the Companies, Navigant 
used the cost estimates provided by the Companies for MPower as the Interruptible Tariffs costs for both 
scenarios. 

This section describes the inputs and assun1ptions driving the various cost inputs, and ho\v they are 
applied in more detail below. 

Ongoing Program Costs 
Table 3-9 belov,,r summarizes the ongoing program costs assumed for each cost category and program 
type. 



Direct Load Control 

Pricing w/o Enabling Technology 

Pricing w/ Enabling Tc'<:hnology 

Other DR 

•• HIGHLY CONFIDENTIAi ... •• 

1. These are the cstin1a tcd costs from 2014-2017, \Vi th an assumed escalation rate of 2.5 percent per year applied 
st<irting in 2018 to be consistent \Vith the cost assumptions in the f\.1Po\vcr forecast provided by the Companies. 
2. Actual costs in the model vary slightly by utility based on forecasts provided by the Companies. 
Interruptible Tariffs: "KCPL_Gl\10 ivlPo\ver forecast.xlsx" provided by Joe O'Donnell, KCP&L, August 2012. 
Direct Load Control and Pricing: Estimated from benchmarking of similar programs. 

Pricing and Other DR: Navigant analysis. Global Energy Partners, Tennessee Valley A11thority Potential 
Stwiy, Report Number 1360, December 21! 2011. 

The assumptions for Direct Load Control z1endor administration costs were also applied to the pricing 
programs, since they are assumed to have similar vendor requirements. Ho\vever, Navigant assumed a 
slightly higher utility administration cost for the pricing programs than for Direct Load Control 
programs, based on cost estimates from Global Energy Partners (GEP).'° For Other DR, the vendor 
administration costs are assumed to be 50 percent higher than the Direct Load Control costs, based on 
the additional communications and control technologies that would likely be needed for small and 
1nedium C&I custo1ners to participate effectively. Finally, the Other DR program's utility ad1ninistration 
costs reference GEP's administrative cost estimate for a C&l capacity reduction program of-

The EM&V costs are based on KCP&L and KCP&L GMas MPower and Energy Optimizer costs 
forecasts, and are assumed to be roughly equivalent for all programs except the Other DR program. A 
slightly higher EM&V cost is assumed for the Other DR program, since it is a less commonly 
implemented program type within the industry. 

Finally, incentiYe costs are only assumed for Interruptible T'ariffs and the Other DR program, The 
Interruptible Tariffs progran1 uses the forecasted MPo\.ver incentive costs provided by the Companies 
and Other DR references GEP's cost estimates for a C&l capacity reduction program. 

;i, Global Energy Partners, Te1111essee Valfey A11thority Potentinl Study, Report Number 1360, Dcce1nber 11, 201 l. 
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New Participant Costs 
New participant costs are assumed for all program types except Interruptible Tariffs. The number of new 
participants each year is based on the annual program gro\llth ininus participants that dropped out of 
the program. The latter is captured through an assumed rate of attrition, i,vhich varies bet\veen one and 
five percent each year in this analysis, based on progra1n type and standard industry assumptions. 

Under the utility administration cost category, a• marketing cost is assumed for each neiv participant 
in all program types except for Interruptible Tariffs." 

Table 3-9 belo\v sho\vs the assutned vendor administration costs for ne\v participants, \Vhich largely 
reflect the installed costs of the equipment required for participation in each program type. No 
incremental equipment costs are assumed for participation in Interruptible Tariffs or Pricing \.Vithout 

Enabling Technology. The Residential and Small C&I costs are based on the estimated installed cost of a 
controllable ther1nostat in the Co1npanies' Energy Optimizer programs. These costs are higher than 

many other assumptions for installed thermostat costs, particularly for Residential, and are thought to be 
conservative. The Medium and Large C&I costs are reasonable average assumptions, but could be much 

higher for very large C&l customers. 

1'a.ble 3~1D. \'end.or ..-\drninish·ation (~osts. for Ne,,­
($/new oat"lkiio 

Pricing w/o Enabling Technology 

Pricing w/ Enabling Tt•chnology 
Other DR 

Cost Category and H.ate Cla&s 

*These arc the estimated costs from 2014~2017, \.Vith an assumed escalation rate of 2.5 percent per year applied 
starting in 2018 to be consistent \Vi th the cost assumptions in the MPower forecast provided by the Companies. 
Residential and Small C&I: Based on benchmarking of typical installed cost of controllable thermostats. 
Medium C&I: Based on vendor estimates and utility progran1 cost data for the installed cost of programn1able 
communicating thermostats and remotely-controlled S\A.'itchcs from programs \\·ith similar DR options. Federal 
Energy Regulatory Commission, A National Assess111ent of Denianrl Response Potentinl. Prepared by The Brattle Group, 
June 2009. 
Large C&l: Based on estimated installed cost of automated demand response (Auto-DR) for large C&l 
customers. Global Energy Partners, Tennessee Valley Antliority Potential Study, Report Number 1360, 
December 21, 2011. 

One-Time Costs 
The analysis includes one-time prograin developtnent costs for the startup of ne\v progra1ns, as well as 
the cost of a nevv MOMS to fully integrate the Companies' AMI n1eters and support time-based rates. 
The cost of the AMI meters is not included in the DR cost effectiveness analysis, since it is assumed these 
meters are deployed independently of the DR programs to provide meter reading benefits. 

17 Navigant analysis for Tucson Electric Ptnvcr on cost effectiveness of mass n1arket Direct Load Control, 2009. 
Globrd Energy Partners, Te111u•sscc Vnlfry Authority Potential Study, Report Number 1360, December 21, 201 l. 
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*' HIGHLY CONFIDENTIAL'* 

These costs are each incurred once for KCP&L and once for KCP&L-GMO. The model then apportions 
the costs for KCP&L by state based on the number of KCP&L participants in each state. 
The assumed program development costs include-' for the Other DR program and a single 
-cost shared across both Pricing programs in the year the programs begin. No program 
development cost is applied to the Interruptible Tariff and Direct Load Control programs. 

The installed cost of an MDMS is estilnated to be around- based on the estitnated cost of 
Ameren's MOMS,'" although this cost may vary significantly depending on the selected vendor and 
choice of options. 

Total Program Costs 
Table 3-11 through Table 3-13 provide a breakdown, by program, of the forecast cumulative budget from 
2014 through 2033. The budget values include the incentive costs, non-incentive costs (i.e., program 
administration and on-time costs), and EM&V costs presented above. Budgets over the 20-year forecast 
horizon range from depending on the utility. The 10-year average annual 
budget for each utility is for KCP&L-KS, KCP&L-MO, and 
KCP&L-GMO, respectively. The budgets for the Maximum Achievable Potential scenario are also 
presented in Appendix C. 

_is Global Energy Partners, Tennessee Valley Authority Potentinl Study, Report Nun1ber 1360, December 21, 201 L 
1" Navigant Consulting, Inc Ad-oanced i\letering I1~fi-astr11ct11re (A!v1IJ Future Progrn111 Study. Prep<1rcd for FortisBC. 
i\1arch 2011. 
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Other Cost-Effectiveness Inputs 

" HIGHLY CONFIDENTIA\L *' 

In addition to the cost inputs described above, Navigant tailored FERC's assumptions for avoided costs 
and discount rate to the Companies to determine the cost-effectiveness of each DR program. For 
consistency, the DR model uses the same discount rate 40 and avoided demand costs41 as the Demand 
Side Management Simulator (DSMSimrn) model that Navigant created to estimate the Demand Side 
Management (DSM) potential for the Companies. 

Note that the cost-effectiveness analysis does not consider bill reductions or lost revenues because the 
model does not assume nny energy savings and, therefore, does not assume any bill savings to the 
custo1ner. Externalities are also not considered . 

.<tl Discount rates t1.ssumcd to be 3 percent for Societal, 10 percent for Participant, nnd an After-Tax Weighted Average 
Cost of Capital of 7.18 and 7.02 percent for KCP&L and KCP&L-GI\!10 in <1ll other tests. 
~ 1 Provided by cmuil coinmunications \\'ith Joe O'Donnell, GPES, July 2012. Avoided capacity costs arc based on the 
cost of nc\V entry in the Mid\vest ISO. 



This section presents the results of Navigant's DR potential model for the Companies. This section also 
compares the Kansas- and f\.1issouri-specific results from NADR 1,vith the peak demJnd reduction 
potential and cost effectiveness findings of this analysis, and discusses the likely drivers behind 1najor 
differences in findings. 

4.1 Peak Load Reduction Potential 

Navigant estimates up to 453 MW in peak load reduction potential for KCP&L-KS, 642 ~IW for KCP&L­
MO, and 840 MW for KCP&L-GMO by 2033 in the Max Achievable scenario, which represents about 
21.3, 28.2, and 31.0 percent of each utility's forecasted peak load for 2033, respectively. The potential in 
the Max Achievable scenario reflects the peak load reductions that could be possible if the Companies 
were to drive ne\v DR customer participation through targeted program marketing and investment in 
ne\v infrastructure deployment and integration. These findings are benchmarked against the Realistic 
Achievable findings in Figure 4-1 through Figure 4-3 and Table 4-1, which show the total peak load 
reduction potential estimated for KCP&L-KS, KCP&L-MO, and KCP&L-GMO in each scenario. Tabular 
results are shown in Appendix A and Appendix C. 
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2014 54 54 78 78 36 36 

2015 66 70 91 108 66 75 

2016 77 109 110 164 98 117 

88 145 125 216 130 158 

99 181 141 267 162 226 

296 497 

330 565 

365 636 

375 

384 

153 424 

155 430 

157 436 

2033 164 453 
Source: 1\/nvign11t analysis 

For all of the Companies, these figures sho\v significant contrast bet\veen the Realistic Achievable 
scenarios and the Max Achievable scenarios, and suggest that there is significant potential for additional 
demand reductions through strategic program deployment. Figure 4-4 through Figure 4-9 help identify 
which prngrams would be most beneficial to target, by showing the peak load reduction potential for 
each DR program type and scenario as an aggregate percentage of the utility's peak load. In general, 
KCP&L-KS has lower DR potential than the other utilities, which is primarily due to significantly lower 
peak load reduction from KCP&L-KS's Interruptible Tariffs program. This is based on current 
participation in KCP&L's MPower program, \Vhere the average peak load reduction for customers in 
KCP&L-KS is about a third of the average customer's reduction in KCP&L GMO." This also aligns with 
FERC's nssumption that the average Industrial Tnriff participant's petlk de1nand reduction in KS (i.e., 
around 30 percent per participant, on average) is less than a third of the peak demand reduction in !\10 
(i.e., over 90 percent per participant, on average). Additionally, the percentage of peak load from the 

u Average peak load reductions (i.e., average ";1 ll)ad reduced per participant) estimated for 2012 MPo\vCr program 
arc around 31 percent in KCP&L~KS, 39 percent in KCP&L~~10, and 92 percent in KCP&L-Gl\ttO. Based on 2012 

MPo\vcr data provided by Joe O'Donnell, GPES, "2012 l'vIPo\vcr Active Contracts_12-09-12.xlsx", December 2012. 
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Large C&f customer class is lower in KCP&L-KS relative to the other utilities, which further contributes 
to the decreased impacts from Interruptible Tariffs. 
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4.2 Energy Savings from Demand Response Potential 

As discussed in Section 3.6, Navigant conservatively assun1es there are no significant energy savings 
from the Companies' DR progra1ns in any scenario. 

4.3 Cost-Effectiveness 

This analvsis finds almost all DR program types to be cost effective for both scenarios using the Total 
Resource Cost (TRC), Societal cost, Utility Cost, and Rate Impact Measure benefit-cost tests, as defined in 
the MO Planning Regulations." The only exception is the Other DR program, where the Utility and RIM 
test ratios are very close to one. These results represent 1nore cost categories and a n1ore co1nplex 
methodology than the cost effectiveness analyses in FERC's DR potential study and the Missouri DSM 
potential study. As such, the benefit-cost ratios in this study are lower, but are likely a better portrayal of 
actual cost effectiveness. 

Figure 4-10 through Figure 4-12 show the results for the TRC test, with all results provided in tabular 
format in Appendix B - Benefit-Cost Test Ratio Results. As shown in the results, the benefit-cost ratios 
for the Pricing without Enabling Technology are relatively high, which can be attributed to the lack of 
equipment and incentive costs needed to participate. Ho\vever, the potential impacts from this program 
are also more limited, since participants do not have access to an enabling teclmology. Similarly, a Direct 
Load Control program is likely to be more cost effective than Pricing with Enabling Technology, but 
customer participation rates may ultimately be higher for the Pricing progra1n. Note that incentives are 
treated as a transfer in the TRC test, \vhich results in a high benefit-cost test ratio for programs vvhere the 
primary costs are incentives, like the Interruptible Tariffs program. 

41 Rules of Department of Economic Develnpment Division 240- Public Service Commission Chapter 22- Electric 
Utility Resource Planning (4 CSR 240-22.(JlO) - http:Usos.mo.gov/adrules/csr!currcnt/4csr/4c240-22.pdf 
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4.4 Comparison with Findings in FERC's NADR Model 

Program Types 
ii 1nterrupuiie Tariffs 
11 Direct :_,;;;id Cor1ro1 
~ ;:ilic1n9 v,1lt>-0ut E1abling Technology 
O ;\r'.h Erut\!ng Technclog; 
11 Otn.~r 

'fable 4-2 compares the" Achievable Penetration" scenario findings for Kansas and Missouri from 
FERC's NADR model with the Maximum Achievable scenario potential estimated in this analysis. The 
model outputs for 2019 are used to be consistent with the final year of the FERC analysis. 

oanson of the Coinpanies' PotentL1l Peak Load Reduction h:cun DH. in 2019 (0 o of 

Navigant's Maximum 
Achievable Scenario 

FERCs Achievable 
Potential Scenario 
* For the state of Kansas 
~>l- For the state of Missouri 

4.5 Summary 

MW) 

15.7°/o 

All of the scenarios show that significant potential growth still exists for the Companies' MPower 
Interruptible/Curtailable Tariff programs targeting the Medium and Large C&l customer segments, 
particularly in the KCP&L-MO and GI\.10 territories. In contrast, participation rates in the Companies' 
Energy Optitnizer Direct Load Control programs are already close to "best practice," though some 
additional potential exists. While the Other DR program may be cost effective, the potential peak 
reductions are estimated to be relatively small. 

For all utilities in the Max Achievable scenario, the 1nost substantial reductions in 2033 are projected to 
occur through the Con1panies' existing M'Po\ver programs and pricing \Vith enabling technology. 
Ho\vever, in the Realistic Achievable scenario, pricing progran1s contribute minitnal peak load 
reduction. The Mox Achievable impacts from pricing programs are significantly higher than the Realistic 
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Achievable impacts, 1vhich is due to the assumption that the pricing programs are opt-in in the Realistic 
scenario and opt-out in the Max Achievable scenario. As assumed in FERC's NADR, the pricing 
program impacts sho,vn in the Max Achievable scenario assumes that the Companies enroll 60 to 75 
percent of customers in a pricing program, \vhile the Realistic scenario only assumes that the Companies 
enroll 5 percent. Even \Vithout an opt-out tariff, Navigant expects that a 5 percent enrolltnent is 
conservative and in1pacts under realistic implementation conditions could be higher. 

• Deployment of pricing programs is predicated on the backend integration of the Companies' 
AMI systems. While the Companies plan to deploy AMI across most of their service 
territories before 2020, the Companies do not have explicit plans to invest in the backend 
integration required to support time-based rates, such as installation of a MDMS, which can 
add significant upfront costs to the program's deployment. 

• As discussed in Section 3.7, the analysis includes the estimated costs of installing a MDMS as 
a one-time startup cost for the pricing programs and finds that the pricing programs are cost 
effective when analyzed over a long-term horizon (i.e., the 20-year analysis period). However, 
we note that with relatively low near-term avoided capacity costs projected for the 
Companies, there is a significant time lag (10-15 years) before the cumulative program 
benefits surpass the cumulative program costs. 

• This suggests that the timing of deployment for the pricing programs may warrant 
monitoring of capacity price forecasts and possibly aligning deployment with capacity price 
increases (which could shorten the effective payback time). 

Overall, this analysis finds significant potential for cost-effective DI< program growth, with as much as 
21-31 percent of each utility's peak demand in 2033 met by DR, as compared to less than 5 percent met 
by the Companies' existing programs. Furthermore, Navigant's cost-effectiveness annlysis found that all 
of the program types are likely to be cost-effective over a 20-year horizon using the Total Resource Cost 
(TRC) benefit-cost test as a screen for all three of the utilities. Navigant also found that almost all 
program types are cost-effective in the long-term under the Societal, Utility Cost, and Rate Impact 
Measure benefit-cost tests. These results reflect the estimated benefits from the continued promotion of 
the Companies' existing MPo\ver and Optimizer programs, as well as investing in the infrastructure 
needed for backend integration of the Companies' AMI systems to support time-based rate programs. 



** HlGHLY COl'-4FIDENTl,.:\L ** 

2015 0 0 70 

2016 0 77 0 109 

2017 0 88 0 145 

2018 0 99 0 181 

2019 0 108 0 216 

2020 0 117 0 251 

2021 0 124 0 284 

2022 0 130 0 317 

2023 0 137 0 350 
2024 0 143 0 383 

2025 0 146 0 410 

2026 0 148 0 413 

2027 0 151 0 419 
2028 0 153 0 424 

2029 0 155 0 430 
2030 0 157 0 436 

2031 0 159 0 441 

2032 0 161 0 447 

2033 0 164 0 453 
Note; Conservatively assumes there are no significant energy savings from the Companies' DR programs, \Vhich is 
consistent \''ith typical industry assumptions for dispatchable programs, as \veil as some of Navigant's recent 
findings for utilities \-vith time-based rates, including TOU. Results represent both net and gross impacts. Costs arc 
inclusive of incentives, program admin, and EM&\'. 
Source: l\lnvi'{1111t a11nl11sis 



"HIGHLY CONFiDENT11\L" 

2015 91 0 108 

2016 0 110 0 164 
2017 0 125 0 216 
2018 0 141 0 267 

2019 0 156 0 318 

2020 0 172 0 368 
2021 0 187 0 418 

2022 0 201 0 468 
2023 0 215 0 518 
2024 0 230 0 568 

2025 0 233 0 591 
2026 0 237 0 594 
2027 0 241 0 601 
2028 0 243 0 607 

2029 0 246 0 614 
2030 0 249 0 621 
2031 0 252 0 627 
2032 0 255 0 634 
2033 0 258 0 642 
Note: Conservatively assumes there arc no significant energy savings from the Companies' DR progran1s, which is 
consistent ivith typical industry assun1ptions for dispatchable programs, as \Vell as some of Navigant's recent 
findings for utilities tvith time-based rates, including TOU. Results represent both net and gross impacts. Costs are 
inclusive of inccnti\'CS, program admin, and EM&V. 
Source: Navignnt n11nfy5is 



** l"ilGHL Y CONFlDENTkA\L ** 

2015 0 66 0 75 

2016 0 98 0 117 

2017 0 130 0 158 

2018 0 162 0 226 

2019 0 195 0 294 

2020 0 229 0 361 

2021 0 262 0 428 

2022 0 296 0 497 

2023 0 330 0 565 

2024 0 365 0 636 

2025 0 375 0 672 

2026 0 384 0 710 

2027 0 394 0 750 

2028 0 404 0 760 

2029 0 415 0 777 

2030 0 425 0 792 

2031 0 435 0 808 

2032 0 445 0 824 

2033 0 455 0 840 
Note: Conservatively assumes there arc no significant energy savings from the Co1npanics' DR programs, \.Vhich is 
consistent \Vith typical industry assumptions for dispatchable progran1s, as \Vell as some of Navigant's recent 
findings for utilities \vith timc~based rates, including TOU. Results represent both net and gross impacts. Costs arc 
inclusive of incentives, program ad.min, and EM&V. 
Sourer: Navi ~ant anah1:;is. 
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The benefit-cost test ratio results are sho,vn belo\v for all DR program types and both scenarios using the 
Total Resource Cost (TRC), Societal cost, Utility Cost, and Rate Impact Measure benefit-cost tests, as 
defined in the 1\10 Planning Regulations. Note that incentives are treated as a transfer in the TRC test, 
vvhich results in a high benefit-cost test ratio for programs \Vhere the primary costs are incentives, Jike 
the Interruptible Tariffs program. 

--r,xble 6"·1. Benefit"\:ost Test Ratio 1-Zesults for All Pro gr an:. Types and Scenarios 

>,,! .\it') :·<L; > ·; <:·· 
'• .. t .. , •. ' • ····,··· •• fti ~~. ', i'.I ,J; , , w~ •,f; 

I .... · )i $ 
·. · .. 

: ·., • • r·•+ .• ,;,,, <···>·'·' ".< .. ., ·..•.. , .. I> .. 
•··· .. ' 

KS KCP&L Societal Interruptible Tariffs 11.6 11.6 
Cost Test Direct Load Control 2.1 2.6 

Pricing without Enabling Technology 2.6 3.2 
Pricing with Enabling Technology 1.7 2.0 

Other DR 1.9 2.0 

Total Interruptible Tariffs 11.3 11.4 

Resource Direct Load Control 1.9 2.3 
Cost Test Pricing \Vithout Enabling Techno1ogv 2.3 3.1 

Pricing with Enabling Technology 1.5 1.9 

Other DR 1.8 1.9 

Utility Interruptible Tariffs 2.3 2.3 
Cost Test Direct Load Control 1.9 2.3 

Pricing without Enabling Technology 2.3 3.1 

Pricing with Enabling Technology 1.5 1.9 

Other DR 1.0 1.1 

Participant Interruptible Tariffs - -

Cost Test Direct Load Control - -
Pricinl'; without Enabling Technoloi;v - -

Pricing with Enabling Techno!of!v - -
Other DR - -

Rate Interruptible Tariffs 2.3 2.3 
Impact Direct Load Control 1.9 2.3 

l\1easure Pricing without Enabling Technology 2.3 3.1 
Test Pricing with Enabling Technology 1.5 1.9 

Other DR 1.0 1.1 

MO KCP&L Societal Interruptible Tariffs 11.6 11.7 
Cost Test Direct Load Control 2.1 3.1 

Pricing without Enabling Technology 2.7 3.2 

Pricing with Enabling Technoloov ' 1.6 1.9 

Other DR 1.9 2.0 
Tota] Interruptible Tariffs 11.2 11.5 

Resource Direct Load Control 1.9 2.9 



;0'1J~::')i\ •. ~::: ;':.···........... ;;~,~ . _;_:_ '"-Y / , -; 

. . 12--- _---:-----<--\ '::,, _,, --;; __ -;>;"\'' :;:- _:,:::: _·----- ___ ''>;,;;-~+'~:;)'.:'-__ ------ --- - -,'> --- -< 2-

Cost Test Pricing without Enabling Technology 2.5 3.1 
Pricing with Enabling Technology 1.4 1.7 

Other DR 1.8 1.9 

Utility Interruptible Tariffs 2.2 2.3 
Cost Test Direct Load Control 1.9 2.9 

Pricing without Enabling Technology 2.5 3.1 
Pricing with Enabling Technoloev 1.4 1.7 

Other DR 1.1 1.1 
Participant Interruptible Tariffs - -

Cost Test Direct Load Control - -
Pricing without Enabling Teclmology - -

Pricing with Enabling Technolo11:Y - -
Other DR - -

Rate Interruptible Tariffs 2.2 2.3 
Impact Direct Load Control 1.9 2.9 

Measure Pricing without Enabling Technologv 2.5 3.1 
Test Pricing with Enabling Technoloev 1.4 1.7 

Other DR 1.1 1.1 
MO KCP&L Societal Interruptible Tariffs 11.1 11.1 

GMO Cost Test Direct Load Control 2.1 2.9 
Pricing without Enabling Technology 2.2 3.2 
Pricing with Enabling Technology 1.4 1.9 
Other DR 1.8 1.9 

Total Interruptible Tariffs 11.0 11.0 
Resource Direct Load Control 1.9 2.6 
Cost Test Pricing without Enabling Technolol!:V 1.9 3.1 

Pricing with Enabling Technolo<'v 1.2 1.7 
Other DR 1.7 1.8 

Utility Interruptible Tariffs 2.2 2.2 
Cost Test Direct Load Control 1.9 2.6 

Pricing without Enabling Technology 1.9 3.1 
Pricing with Enabling Technology 1.2 1.7 
Other DR 1.0 1.0 

Participant Interruptible Tariffs - -

Cost Test Direct Load Control - -
Pricing without Enabling Technolo!'v - -

Pricing with Enabling Technology - -

Other DR - -
Rate Interruptible Tariffs 2.2 2.2 

Impact Direct Load Control 1.9 2.6 
Measure Pricing without Enabling Technology 1.9 3.1 

Test Pricing with Enabling Technology 1.2 1.7 
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Other DR LO 
Note: The Participant Cost Test is undefined because no costs ure assumed on the part of participants. 
Source: l\Jauir;nnt m1al11sis 
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The following tables shovv the deniand s,1vings for each DR progran1 type in MW and as a percent of each utility's annual p0ak demand, as v.·ell as the cun1ulativc 
costs for each progran1 type. 

<. >;· •• •• ,< < ;t·•;;. ..•·•.·.·•. ···· > • .Ci •;. ;.0:•.;c .·.·.·..... • • · .• <.§? •• • ,+. ·.· • ,;,• < -- ->-;;,:---::-_--_\<'."_" ------ .->---- -__ - - -_:>-•:-,-: --- ;<_ :;.-/; ---: --- -:--_- --:--<--- _------ .-:-.::.-.:--- ~<-;_ ---_> ------ ------------ ___ -

··· · ;(!.~.. <· • • ·.. ............ > » ···•·•· 'i;0J ·.···· ·· ···· .···.· ~ ~: ·;•r • >; . ·· >, · •·•· ••• ----- • --- :::- -_;--::-.:--·-----_-[ , __ ;_.;_ :.--- ---- ::',-.. : ___ _._- c:---: ----- ;;'.f:'i(_.Q-;:·.-·::----~,- :·:-.:-<---~ -F-i;·:._---: ___ --·--:·:·-::·-: \:;: -:-- -.---•/ ------------ -.:-'-> -:--_ _ ______ ,,_ --- :. -:· __ :; '-:>.:~_:._. -.c:- _ _, ·'-'-"- ____ 

2014 26.6 27.0 0.0 0.0 0.0 53.6 60.0 18.0 0.0 0.0 0.0 78.0 13.6 22.0 0.0 0.0 0.0 35.6 

2015 33.4 32.3 0.0 0.0 0.0 65.7 71.0 20.3 0.0 0.0 0.0 91.2 37.7 27.9 0.0 0.0 0.0 65.7 

2016 .JJ.2 35.6 0.0 0.0 0.5 77.4 86.7 22.5 0.0 0.0 0.8 110.0 64.3 32.6 0.0 0.0 0.7 97.5 

2017 48.8 38.2 0.0 0.0 1.1 88.0 98.7 24.7 0.0 0.0 1.6 124.9 91.4 36.9 0.0 0.0 1.3 129.6 

2018 56.1 40.1 0.4 0.6 1.6 98.8 110.5 27.0 0.4 0.6 2.3 140.8 119.1 41.0 0.0 0.0 2.0 162.1 

2019 63.0 41.4 0.7 1.2 2.1 108.5 122.0 29.3 0.8 1.1 3.l 156.4 147.3 44.9 0.0 0.0 2.7 194.8 

2020 69.8 42.l 1.1 1.7 2.7 117.4 133.1 31.6 1.3 1.7 3.9 171.5 175.6 48.4 0.4 0.7 3.4 228.5 

2021 76.0 41.0 1.5 2.3 "? J.~ 124.1 143.9 33.9 1.7 2.3 4.7 186.5 204.5 51.1 0.8 1.4 4.1 261.9 

2022 81.9 40.0 1.9 3.0 3.7 130.5 154.3 36.3 2.1 2.8 5.5 201.l 234.0 53.9 1.2 2.1 4.8 296.1 

2023 87.6 39.1 2.3 3.6 4.3 136.8 164.5 38.7 2.5 3.4 6.4 215.5 263.2 56.9 1.7 2.8 5.5 330.0 

2024 92.8 38.3 2.6 4.2 4.8 142.7 1743 41.2 2.9 4.0 7.2 229.6 293.6 60.0 2.1 3.5 6.3 365.4 

2025 93.8 38.7 3.1 4.9 5.3 145.8 176.0 41.4 3.4 4.6 8.0 233.4 300.7 60.7 2.5 4.2 7.0 375.1 

2026 94.9 39.2 3.5 5.5 5.4 148.5 178.0 41.7 3.8 5.2 8.2 236.9 307.3 61.5 2.9 5.0 7.2 383.9 
' 2027 96.1 39.6 3.9 6.2 5.5 151.4 180.2 42.0 4.3 5.8 8.3 240.6 315.1 62.3 3.4 5.8 7.3 393.9 

2028 97.4 40.2 4.0 6.3 5.6 153.4 182.4 42.2 4.3 5.9 8.5 243.3 322.9 63.1 3.9 6.6 7.5 404.0 

2029 98.6 40.7 .. 1.0 6.4 5.7 155.3 184.8 42.5 4.4 5.9 8.6 246.2 331.8 63.9 4.4 7.4 7.6 415.3 

2030 99.9 41.2 4.1 6.5 5.8 157.4 187.1 42.8 4.4 6.0 8.8 249.1 340.4 6-1.7 4.5 7.6 7.8 425.0 

2031 101.3 41.6 .. u 6.5 5.9 159.5 189.4 43.1 4.5 6.0 9.0 252.0 348.9 65.5 4.6 7.7 7.9 434.7 

2032 102.5 42.2 4.2 6.6 6.0 161.5 191.5 43.4 4.5 6.1 9.2 254.7 358.2 66.3 4.7 7.8 8.1 445.1 

2033 104.0 42.8 4.2 6.7 6.1 163.8 193.9 43.8 4.6 6.2 9.4 257.8 366.7 67.2 4.8 7.9 8.3 454.9 
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IT= Jnterruptibh: T<wiffs, DLC"' Dirl..'ct Lo~1d Control, Pricing \\'/O ET= Pricing without En<ibling Technology, Pricing w/ ET= Pricing \Vith Enabling Tl'Chnology 
5<'11rcc: :V11<'ig1111t m111(v.-;i.-; 
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2014 26.6 27.0 0.0 0.0 0.0 53.6 60.0 18.0 0.0 0.0 0.0 78.0 13.6 22.0 

2015 35.7 32.6 0.0 0.0 2.1 70.4 8-U 20.9 0.0 0.0 3.3 108.4 42.4 30.l 

2016 45.9 36.2 9.4 12.9 4.2 108.6 113.2 23.9 8.9 11.9 6.5 164.4 73.8 37.0 

2017 55.5 38.4 18.9 26.0 6.2 145.0 137.9 26.4 17.9 23.8 9.7 215.7 106.0 43.6 

2018 64.9 40.0 28.5 39.3 8.2 180.9 162.6 28.9 26.9 35.8 12.6 266.8 139.0 50.! 

2019 73.8 40.8 38.4 52.9 10.1 216.0 187.0 31.3 36.1 47.9 15.6 317.8 171.7 55.3 

2020 82.6 -.11.l 48.4 66.8 11.9 250.8 210.8 33.6 45.3 60.0 18.4 368.1 204.3 60.2 

2021 90.7 39.7 58.7 80.9 13.7 283.7 234.5 35.9 54.7 72.3 21.0 418.4 237.4 64.2 

2022 98.5 38.4 69.1 95.2 15.3 316.6 257.6 38.2 64.2 84.8 23.5 468.3 270.9 68.1 

2023 106.1 37.3 79.7 110.0 16.9 350.0 280.5 40.4 73.8 97.4 25.9 518.l 303.7 72.0 

2024 113.1 36.3 90.6 125.0 18.4 383.5 303.1 42.7 83.5 110.3 28.2 567.8 337.7 76.0 

2025 113.7 36.1 101.8 140.4 18.1 410.1 304.4 42.1 93.5 123.3 27.6 590.9 343.8 75.5 

2026 114.4 35.8 102.9 142.1 18.2 413.5 306.2 41.7 94.3 124.3 27.8 594.2 349.3 75.0 

2027 115.9 36.3 104.2 143.8 18.5 418.6 310.l 42.0 95.1 125.3 28.2 600.6 356.0 74.6 

2028 117.6 36.8 105.6 145.7 18.8 424.4 314.0 42.2 96.0 126.3 28.5 607.0 362.6 7-U 

2029 119.l 37.2 106.9 147.6 19.0 429.8 318.1 42.5 96.8 127.4 29.0 613.8 372.5 75.0 

2030 120.9 37.7 108.2 149.4 19.3 435.6 322.2 42.8 97.7 128.5 29.5 620.7 382.0 75.8 

2031 122.6 38.I 109.6 151.3 19.5 441.1 326.4 43.1 98.6 129.6 29.8 627.5 391.5 76.6 

2032 124.3 38.6 111.1 153.4 19.8 447.1 330.0 43.4 99.6 130.8 30.2 634.0 401.7 77.5 

2033 126.1 39.1 112.6 155.5 20.1 453.5 334.4 43.8 100.6 132.1 30.8 641.6 411.3 78.4 
JT= Interruptible 'Llflffs, DLC"' Direct Lo.id Control, Pricing w/o ET"" Pricing "vithout Enabling Technology, Pricing \V/ ET"' Pricing ,,,·ith Enabling T('chnology 
Sr•J1rcc: 0:m'i;.;1111f 111111/1/:'i:; 
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0.0 0.0 0.0 35.6 

0.0 0.0 2.9 75.4 

0.0 0.0 5.7 116.6 

0.0 0.0 8.6 158.1 

10.6 15.3 11.4 226.4 

21.5 31.0 14.1 293.6 

32.7 47.1 16.6 361.0 

44.2 63.6 19.1 428.5 

56.1 80.5 21.4 497.0 

68.2 97.8 23.5 565.3 

80.8 115.7 25.6 635.7 

93.8 134.l 25.0 672.2 

107.2 153.0 25.l 709.6 

121.2 172.6 25.3 749.7 

123.3 175.3 25.3 760.5 

125.5 178.1 25.6 776.6 

127.6 180.8 25.9 792.0 

129.9 183.6 26.1 807.6 

132.2 186.4 26.3 824.1 

134.4 189.3 26.6 840.0 
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The following tables shov,· the demand savings for each DR program type and in total as a percent of each utility's annual peak den1and. These results are also 
sho\vn graphically in Figure 1-.f through Figt1re 1-6 and Figure 4-4 through Figure 4~9. 

I\lV'V} ·ratde 7-3. Peak Load Rerluxtion Potential for th.e Comp.u1ies - I\eaH:sH .. ~ S.ce1~ar.io ('\.,of 
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·• ·· '·' :;'. 1 > ' ·. ' • • <'' • • •• ·· •·• l' . . ·. •; • " .. , · . · v•• . ·.·;•·. •' i V• >.d· "'"·? • '•••• • '!." ~.,..............., 
2014 1.53'X, 1.55'lb O';{, O'>i) on,) 3.08°·n 3.04'XJ 0.91()o O';n {Jf_~ri 0°;, 3.95°0 0.68c,, 1.10'.'<, O'\, O'lo {}';;, 1.79°0 

2015 l.90'X, 1.84':'o O')(, ttY,, ()",, 3.74°'0 3591X) 1.02';~ 0°,;:, O'~;, O":) 4.61°0 L87'\, 1.38''.'1 O"o O'\, O';" 3.25"o 

2016 2.33'1-J 2.01" . ., O'~/;, O'l;·, O.lJ3"o 4.37°0 4.37'};) 1.13'\, 0°o O~ii 0.04",, 5.54°0 3.14';o L59",, ouo O''.f, 0.03':'o 4.77°0 

2017 2.73uk. 2.14 °-), lY\', O'X) 0.06u;, 4.93°·0 4.95'X, 1.2-1-0
/,, O'}S O'\, 0.08~;, 6.27{>o 4.41 ~{, l.78";, 0°;, O'<, 0.06°;, 6.25°0 

2018 3.l2'Yo 2.23':~ O'X, tr'!, 0.()9";, 5.491\, 5.5JfYo 1.35"~ o•;;, 01/i1 o.12r;;, 7.02°0 5.66''.i, l.95';·;, 0'\, 0°;, 0.10'1.) 7.70°0 

2019 3.J~.;) 2.28'1,-, 1n;, O'X", 0.12°;, 5.97°·{, 6.04':(, 1.451:{;. O'\) O':'.-i 0.16°.\, 7.75°u 6.891\-, 2.10'~" O':o O"o 0.13";, 9.11°0 

2020 3.80'Y,, 2.29\l" ll.06% 0.10'Yo 0.15''o 6.40°0 6.56'Xl 1.56°·;1 0.06';-o 0.08"n 0.19";) 8.45no 8.JO"u 2.23";, 0.02°0 ll.03'}(, 0.16'\1 10.54°0 

2021 -!-.II'};, 2.22'\, 0.08'.l\i 0.13'Xi 0.17°0 6.70°0 7.osrxi 1.66'~;, 0.08°;, O.JJ<;,, 0.'.?.3t;o 9.13°0 9.29°;, 2.321
:0 0.04°" o.o6r:ii 0.19'\, 11.89(/o 

2022 -!-.39(};, '.?..14'\, 0.10°,;, 0.16';';, 0.20'\i 6.99°0 7.5W:,~, 1.77°.;, 0.10":() 0.14'\.) 0.27(<" 9.78°0 10.47°'.:, 2A1".;, O.t)6";1 0.09''.o 0.22''.u 1324°0 

2023 4.64':4) 2.07°~, 0.12'X) 0.19'%°) 0.23':i1 7.25Qo 7.94'X1 1.87°;, 0.12';0 0.16':v 0.31'Xi 10.41°0 11.60o/o 2.51''.·:) 0.07<:·~) 0.12·;~) 0.24'~{, 14.55°0 

2024 -t86'X, 2.01'.'.~, 0.14'Y,, 0.22'X) 0.251
.\, 7.48°0 8.351% 1.98(~;, 0.14(Yti 0.19'.\, 0.34'?·{, 11.00°·0 12.74',',, 2.60'X, 0.09<;;, 0.15'_:;, 0.27';;, 15.86"u 

2025 4.87(X1 2.t)1';;, OJ6'X, 0.25'~;, 0.28'~{, 7.56'~n 8.37'X, l.97'X, 0.16'~.:J 0.22'\, 0.38~·" ll.10°u 12.83'~.;, 2.5Q'x_, 0.11 1
){, 0.18'\, 0.30'X, 16.00°0 

2026 4.87'){, 2.ln",, 0.18'\;") 0.28'X, 0.28°~, 7.61°u 8.39'>:, 1.96'\, 0.18(:;1 0.24"0 0.38';(1 11.16°0 12.90~0 2.58"'., U.12':-u 0.2l"u 0.30'~;, 16.111'0 

2027 .J.87'.\, 2.0l"o 0.20'X1 0.32'/<'i 0.28"., 7.67°0 8 . .Jl'~;, 1.96'\; 0.20"<> 0.27'.',, 0.39r~;, 11.22''.o 12.98";_, 2.57''.u 0.14"~> 0.24'\, 0.30';., 16.23°0 

2028 -l.87':::, 2.01''.-., 0.20'X, 0.32'K, 0.28"D 7.67°0 8.-13'X, l.95':,., 0.20'\, 0.27%1 0.39(:·;, 11.24°-o 13.07'\, 2.55°:, 0.16°;1 0.271.'o 0.30°;~ 16.35(~0 

2029 4.87';;, 2.01'1;, 0.20'){, 0.32'/;, 0.28(\> 7.67°v 8.45'1'1 1.9.+"o 0.20"·:) 0.27~,;J 0.4()'_';) 11.26°0 13.17'\, 2.54"',, 0.18''.o 0.30'i1, 0.30':o 16.49°0 

2030 -t.87°{, 2.01'};) 0.20'X1 0.32'}{, 0.28°;, 7.68°0 8A-7'X, 1.9..J.0
;, 0.2lV\, 0.27!.!;, 0.40'X1 11.27'\, 13.27'\, 2.s2°.;, 0.18";) 0.29'X, 0.30";, 16.57'\1 

2031 -i-.88';"i1 2.01°L 0.20'>;, 0.32'1', 0.28''o 7.68°;1 8.49'.'.{, L93°-n 0.20''.1<) 0.27";, 0.40';" 11.29°0 13.36P." 2.51''.,) 0.18'\, 0.29'\, 0.30'\:, 16.64°0 

2032 4.87'Y., 2.01~·i1 0.20''.-;, 0.32'){, 0.28'~1,, 7.68°.. 8.49(X, 1.93~{, 0.20'>~, 0.27S4) 0.41';;, 11.30°0 13.46';;, 2.49";, 0.18'!;', 0.:29°{, 0.3tr:;, 16.73°0 

2033 -i-.88'Yr, :2.0l'.'o 0.201X, 0.32'};'., 0.29';;, 7.68°0 8.51%1 1.92°\, 0.20';;, 0.27'};, 0.41''.;1 11.3l°'o 13.54°;, 2.48(:;, 0.18°/,, 0.29",;, 0.3]";, 16.79°0 
IT"' Interruptible T.wiffs, DLC =Direct Lo.id Control, Pricing \V/o ET"' Pricing t"1ithout En.1bling Technology, Pricing \V/ ET"' Pricing t'l-·ith En.lbling Technology 
5011rd: Nm:igr111t mrn!_11:;i;; 
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2015 I 2.03(X, 1.86"-;. Oo/, (r~L 0°,~, I 4.01°0 

2016 I 2.59'X, 2Jl4°o l o.' 

"" I {)! 
,·;) 0.24" o I 6.13°0 

2017 I 3.l Jo/c, 2.15'';, I n_.· 
'" 1 'Y,, 11.35",, I 8.13°0 

2018 I 3.61'X, 2.22"~ 2'~-;', 2'){, ll.45°,, I 10.os0 u 

2019 I .J.117% 2.25'\1 2'Y,, 30-' 

''·' D.55°0 I 11.90°u 

2020 I +.StYY,, 2.24";, 2.64()-{, 3.64°/.'., 11.65'.:,. I 13.67°• 

2021 I 4.90% 2.15':;, 3.17'.Y., 4.37'.Y., 0.74'X, I 15.32°0 

2022 I 5.28':<, 2.06';,, 3.70(;\, 5.HJtX, 0.82tXi I 16.95°0 

2023 I 5.621X1 1.98°;, -L22'XJ 5.83(;~, o.90 1
'.·;, I 18.55°-o 

2024 I 5.93% 1.90'~" 4.75'/{, 656'X1 0.97"o I 20.11'-'o 

2025 I 5. 90"{, L87°f, 5.28'X, 7.28';{, 0.94'\, I 21.27°0 

2026 I 5.87% 1.84"o 5.28'~-:) 7.29'.~.;) 0.93";1 I 21.20°0 

2027 I 5.87';;, l.84c-,, 5.28':-;, 7.29':·:) 0.93"o J 21.21°0 

2028 I 5.88'Xi 1.8--J/'n 5.28':{, 7.29'X, o.94':-o I 21.22°0 

2029 I 5.88(X, 1.84''.·(, 5.28';{, 7.29'1,, 0_94r;,;) I 21.23°·0 

2030 I s.89'1r, 1.84'\, 5.281~1;, 7.'29'7;, 0.94'\, I 21.24°·0 

2031 I 5.91';,;, 1.83",) 5.28'7.'.:. 7.29';,; 0.94";, I 21.25°0 

2032 I 5.<J1°,~, 1.8-.J/io 5.28~<, 7.29'}:, 0.94'"!n I 21.26no 

2033 I s. g2<~{:. 1.83();, 5.28~':) 7.29''.4> tl.94.0;, \ 21.27'~0 

4.25'Yo 

5.70~;, 

6.921
;,; 

8.11'}~ 

9.26(){) 

10.39~;, 

11.-1-S'X, 

12.52°~ 

13.55";, 

14.52'\, 

14.47'\1 

14.42°0 

14.46r;;, 

14.SlY;o 

14.54'}0 

14.58°{, 

14.62",, 

14.6..Jc'}~ 

14.67";1 

1.06''./n 

] .20o/o 

'f .32°/o 

I.44~;, 

1.55°;, 

1.66();) 

1.76'.~b 

1.86°~ 

1.95l\i 

2.05";) 

2.00'\, 

1.96'\i 

L96'.'n 

1.95°;, 

1.94';{, 

1.94°/o 

1.93'\) 

I.931;o 

1.92°;., 

()'~~ 

()~;, 

1°b 

l '.'' " 
2'.' <) 

2.23(;() 

2.68'1,) 

3.12'~;, 

3.56P<J 

4.()(J';<> 

4.45':;, 

4.44°~ 

4_43°;, 

4.43°,{, 

4.43'X, 

4.42'1,, 

4.42°~ 

4.-12°~ 

4.41"":-n 

(Ylf, 

l':o 

I ()/ 
"' 

2':'o 

2'\, 

2.96'};, 

3.54'/S 

4.l2(Xi 

4.70°<, 

5.29'7., 

5.86');, 

5.85'-X, 

5.84';;, 

5.84(};', 

5.82(X, 

5.81'Yr, 

5.8"1'}!., 

s.800,1;) 

5.79'}\, 

()':;) 

0.33';o 

11.48",; 

0.63''.0 

0.771:0 

11.90':0 

1.03'>G 

1.1..fY,; 

1.25°~, 

1.35'\, 

1.31 o;l 

1.31 '\, 

1,32";,, 

l.32",, 

l.33'X, 

l.33".b 

l.34\'.o 

l.34'X1 

1.35"<> 

5.48°0 I 2. HJ<;,, I 1.49°:, 

8.28°0 I 3.61°0 I L8l"o 

10.82°0 I 5.Il'in I 2.HJl:o 

13.30° o I 6.6lr;" I 2.38'',, 

15.74°0 I 8.03'\, I 2.59''o 

18.14°0 I 9.42G:-;, I 2.78':o 

20.48°0 I 10.78'Yv J 2.91';;, 

22.77°0 I 12.11'.';) ! 3.U5'X, 

25.02°0 I 13.39'.Yo ! 3.18'\, 

21.21°0 I 14.66':\, I 3.30''., 

28.10°0 I 14.67u., I 3.22°,, 

27.99°0 I 14.66°;, I 3.1s0
;, 

28.01°0 1 14.67'\i l 3.07";, 

28.04°0 I 14.67'1,, I 3.oo•:,, 

28.061
'0 I 14.79"-n I 2.98':,;, 

28.09°0 I 14.89():, I 2.95°~, 

28.11°0 I 14.99'\; I 2.93'1{, 

28.13°0 I 15.10~" I 2.91'"· 

2s.1s0
0 I 15.18°,1 \ 2.90(:0 

IT""- Interruptible T.uiff~, DLC'"" DirL'l.'t Lo,1d Control, Pricing vv/o ET"' Prklng without Enabling Technology, Pricing w/ ET= Pricing v.,;ith Enabling Technology 
So11ffc: N1ri'('{mtl 1111afy;;i;; 
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,. " 3 

()";, 

o•;,_, 

O'\, 

I " " 
l "n 

1.51 <;;, 

2.0J';-·;, 

2.s1°;, 

3Jll':;) 

3.51'-;-., 

4.00°;, 

4.50'\, 

4.99" .. , 

4-.99''.n 

4.98''.o 

4.98<:;, 

4.97'~.-o 

-1.97°~) 

4.961
:,, 

l)O{, 

0'~10 

OSo 

I
,,. 
'" 

I " " 
2.17{;;, 

2.89',\, 

3.60'',-,) 

4.3P\, 

5.02'~1,, 

5.72'\, 

6.42'!;, 

7.11 <;,;) 

7.09';·:, 

7.07<:,, 

7.(6°/r, 

7.031;,, 

7.0l':o 

6.99';i, 

off~, 1.79°0 

0°;, I 3.73°0 

0.28~;:, I s.10°,, 

0.41°;, I 7.63°0 

0.54'7., I 10.75°0 

0.66'\, I 13.73°0 

o.77'X, I 16.64~0 

0.87'-'!t1 I 19.46°0 

o.96°!t1 I 22.23°0 

1.04':\, I 24.93°u 

L11'X> I 27.59°0 

1.07•;-,, I 28.68°0 

1.05'';-, I 29.78°0 

1.04'~,-. l 30.89<1
0 

1.02(~;, ! 30.78°0 

1.02'~;) I 30.83°0 

1.01°4, I 30.88°0 

l.OO'X, I 30.92°0 

0.99':;~ I 30.97°,, 

0.98'\, \ 31.01°0 



** tHGFiLY COt--lF~DEN1t1\L ** 

IT= Interruptible T,1riffs, DLC = Direct Lo.id Control, Pridng iY/o ET= Pricing without En;1bling Technology, Pricing w/ ET= Pricing with Enabling Ted1nology 
S,>111-ct': J\'m'ism1t n1111ly.~i~ 
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,.,"" fi!GHL Y CO~.JFlDEt~Tt!~L "* 

IT= Jntt'rruptible T.uiff:-;, DLC"' Dirl'ct Lo.id Control, Pricing w/o ET= Pricing without En.1bling Tt•chno!ogy, Pricing w/ ET"" Pricing 1vith Enabling T~chnnlogy 
St•11rcc: ,\'oc·i,~m1t m1r1J.v:0i:;:; 
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