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This section provides a high-level executive summary 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&E GMO) (“the
Companies”) selected Navigant to conduct a Demand Side Management (“DSM”} Resource Potential
Study in January, 2012. The Study objective was o assess the various categories of electrical energy
efficiency and demand response potential in the residential, commercial, and industrial sectors for the
Companies’ service areas from 2014 o 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 Reguiations”).! Results of this Study
will be used in the Companies’ Integrated Resource Planning (“IRP”) 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 with 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 were designed te achieve the savings deemed per this
study to be “realistically achievable.”

This document represents the Demand Response (DR) pertion of the Demand Side Management
{"IDSM") 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 {DRSim™) model.
This 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 Assessment of
Demand Response Poteniial* (NADR), with a number of customizations added to specifically tailor the
framework and inputs to the Companies.

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 with the Missouri Public Service Commission (MO P5C).7 Other resources referenced or

! Rules of Department of Economic Development Division 240 — Public Service Commission Chapter 22 - Electric
Utility Resource Planning (4 CSR 240-22.010) - hitp://sos mo.gov/adrudes/cst/current/desr/4c240-22 pdf

* Federal Energy Regulatory Commission, A Netional Assessment of Demand Response Potential. Prepared by The
Brattle Group, June 2009,

Y Including Kansas City Power & Light Company. 2012 Integrnied Resowree Plan. Case No. EQ-2012-0323, April 2012,
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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 FERC's NADR.#
In addition to leveraging NADR to inform the medel 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 were unavailable through other data sources,

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

e 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
inititatives and implementaticn of some new DR initiatives with “best practice” participation
levels® and medium-term backend integration with the Companies” AMT to support opt-in time-
based rates.

¢+ Maximum 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 scenarie, which represents about 21.3, 282, and 31.0

4 “Missouri Statewide DSM Potential Study - Final Report.” Published by KEMA Consulting. March 04, 2011,

* AmerenUE Demand-side Management (DSM) market Potential Study, Volume 3, prepared by Global Energy
Partners, January 2010

¢ Electric Power Research Institute. Hnderstanding Electric Utility Customers — Sumniary Report. Report £#1025856, Fmal
Report, October 2012

“Federal Energy Regulatory Commission, 2012 Survey e Demand Response and Advanced Metering. Demand
Respoense Survey Data, December 2012,

* Federal Energy Regulatory Commission, A National Assessieiit of Denrund Response Potential. Prepared by The
Brattle Group, June 2009, “National Demand Response Potential Model Guide”, prepared for FERC, June 2009,

* This analysis uses FERC's interpretation of “best practices,” where 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 program
design or implementation. The best practice participation rate is equal to the 75t percentile of ranked participation
rates of existing programs of the same type and customer class,” Source: Federal Energy Regulatory Commission. A
Nirtional Assessiment of Demand Response Potentint. Prepared by The Bratile Group, June 2009,
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percent of each utility’s forecasted peak load for 2033, respectively. The potential in the Max Achievable
scenario reflects the peak load reductions that cenld be possible if the Companies were to drive new DR
customer participation through targeted program marketing and investment in new infrastructure
deployment and integration. These findings are benchmarked against the Realistic Achievable findings
in Figure 11 through Figure 1-3 and Table 1-1, which show the total peak load reduction potential
estimated for KCP&L-KS, KCP&L-MO, and KCP&L-GMO in each scenario,

Figare -1, Total Peak Load Reduction Polential by Scenario for KOP&L-KS {peak MW}
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Figure 1-2. Total Peak Load Reduction Polential by Scenario for KOP&L-MO {peak MW)
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Figure 1-3. Total Peak Load Reduction Potential by 5
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Table 1-L Total Peak Load Reduct

on Potentisl by

2030
0324 ... ..
2034 )

cenario for the Carnpanies {peak MW}

{p

2014 54 54 78 78 36 36
2015 66 70 91 108 66 75
2016 77 109 110 164 98 117
2017 88 145 125 216 130 158
2018 99 181 141 267 162 226
2019 108 216 156 318 195 204
2020 117 251 172 368 229 361
2021 124 284 187 418 262 428
2022 130 317 201 468 296 497
2023 137 350 215 518 330 565
2024 143 383 230 568 365 636
2025 146 410 233 591 375 672
2026 148 413 237 594 384 710
2007 151 419 241 601 394 750
2028 153 424 243 607 104 760
2029 155 430 246 614 415 777
2030 15 436 249 621 425 792
2031 159 441 252 627 433 808
2032 161 447 255 634 | 445 824
2033 | 164 433 | 258 642 4% 840
Source: Navigant analysis ,

e




Variations betiveen the three utilities are largely due to differences in total peak load, the mix of
customers 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 lower 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 shown as tabular results for
both the Realistic and Max Achievable scenarios in Appendix C - DR Demand Savings and Costs by
Program Type.

Figure 3-4. Peak Load Reduction Potential for KOP&L-KS ~ Realistic Achievable Scenarie (e of
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Figure 15, WOPE&L-MO Peak Load Reduction Potentis! ~ Bealistic Achisvable
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All of the scenarios show that significant potential growth still exists for the Companies” MPower
Interruptible/Curtailable Tariff programsin the Medium and Large C&I customer segments, particularly
in the KCP&L-MO and GMO territories. In contrast, participation rates in the Companies’ Energy
Optimizer 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 Achievable impacts, which is due to the assumption that the pricing programs are opt-
in in the Realistic scenario and opt-out in the Max Achievable scenario. Finally, while the cost
effectiveness results suggest that the Other DR program may be cost effective, the potential peak
reductions are relatively 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 fime-based rates, such as installation of a Meter Data
Management System (MDMS), which can add significant upfront costs to the program’s
deployment.

+ The analysis includes the estimated costs of instailing a MDMSY as a one-time startup cost
for the pricing programs and finds that the pricing programs are cost effective when analyzed
over z 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 programs. Furthermore, Navigant's cost-effectiveness analysis found that all
of the program types are likely fo be cost-effective over a 20-year harizon using the Total Resource Cost
{TRC) benefit-cost fest as a screen for all three of the utilities, These results reflect the estimated benefits
from the continued promotion of the Companies’ existing MPower 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.

¥ The MDMS installed cost assumed in this analysis of $1,600,000 is a reasonable initial estimate based on MDMS
costs for other independently owred utilities; however, this cost can vary widely depending on the utility’s system
and functionality requirements, so the actual cost may be relatively uncertain.
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This section provides a brief introduction to the contents of this repert, including a background
discussion and summary of the study goals. This section also pravides a summary of the report
organization to facilitate reader navigation 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 Management (“DSM”) Resource Potential
Study in January, 2012. The Study objective was 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 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 (“IRP”) processes to analyvze 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 with 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 were 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
(“DDSM”) 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 with the Electric Power
Research Institute (EPRI) and KCP&L-MO's SmartGrid Demonstration Project. This research is also expected
to meet some of the MO Planning Regulations. Navigant has cellaborated throughout this project with
EPRI and the SmartGrid 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 review
and comment of key study assumptions and methods was provided to those where were interested.
Navigant invited the following organizations to each meeting and copied each of these stakeholders on
correspondence providing key assumption and methodology files. Navigant reviewed and responded to
stakeholder comments and distributed final documents to all stakeholders.

" Rules of Department of Economic Development Division 240 Public Service Commission Chapter 22— Electric
Utility Resource Mlanning (4 CSR 240-22.010) - hitp://sos.mo.gov/adrules/csefcurrent/Mesr/4c240-22 pif
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DR Measures/
Approach

Modeling
Approach

Stakeholders:

KCP&L, KCP&L Greater Missouri Operations
Missouri Public Service Commission

Missourt Office of Public Counsel

Missouri Department of Natural Resources
National Resources Defense Council

Empire Electric District

Renew Missouri

Ameren

Table 2-1 provides a summary of key stakeholder review meetings and relevant files pertaining to the
review process,

‘Webinar  12/13/2012  12/13/2012,
01/03/2013,
01/14/2013

KCPL EEDR Demand Side Resource Potential
Modeling Methodology 2012 12 13_R2.pdf;

Response to KCPL and GMO
StakeholderComments_2013_January_03 v4.docx;

Response to KCPL and GMO
StakeholderComments 2013 fanuary 14

2.3 Demand Response Potential Model Description

Navigant conducted the analysis for this study using its Demand Response Siimulator {DRSim™) model.
This 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 Assessnient of
Demand Response Potentinl'* (NADR), with a number of customizations added to specifically tailor the
framework and inputs to the Companies. Although some DR programs included in this model couid 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 graphical user interface.

2 Federal Encrgy Regulatory Commission, A National Assessment of Deninnd Response Potential. Preparced by The
Brattle Group, June 2009,
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Figure 2-1. DRELm™ Graphical User Interfice
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Additional Inputs and 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 with the Missouri Public Service Comnission (MO PSC).'* 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,'” 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 were unavailable through other data sources and as a benchmark for
the model’s output.

U Including Kansas City Power & Light Company. 2812 Integrafed Resource Plan. Case No, EQ-2012-0323. April 2012.
M “Missouri Statewide DSM Potential Study — Final Report.” Published by KEMA Consulting. March 04, 2011,

' AmerenUE Demand-side Management {DSM) market Potential Study, Volume 3, prepared by Global Energy
Partners, January 2010,

I Electric Power Research Institute. Linderstanding Electric Utility Customers - Swminry Report. Report #1025856, Final
Report, October 2012

¥ Federal Encrgy Regulatory Commission, 2012 Survey oir Denand Response and Adoanced Metering. Demand
Response Survey Data, Decermnber 2072,

* Federal Energy Regulatory Commission, A National Assessment of Deminnd Response Potential. Prepared by The
Brattle Group, June 2009. “National Demand Response Potentinl Model Guide”, prepared for FERC, June 2009,
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This study leveraged assumptions 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 overviews of tive different DR program types included in the analysis. These
program types are based on those referenced in NADR, as well as on specific initiatives that the
Companies are currently considering or implementing. At a high-level, the results for these different
program types inform the DR program design efforts Navigant is conducting in parallel with this
potential study. These program types are briefly described more below.

Some DR program types, including most time-based rates, require interval data collection and often
requtire two-way communications between the utility and the customer’s meter. These functionalities are
inherent in advanced metering infrastructure (AMI) meters, but typically require investment in systems
like a Meter Data Management System (MDMS) and integration with the utility’s billing systern. Whiie
the Companies plan to deploy AMI across most 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
time-based rates. An important assumption within 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 time-based rates.

Interruptible/Curtailable Tariffs

FERC defines an interruptible (or curtailable) tariff as a rate structure in which customers agree to reduce
consumption to a pre-specified level, or by a pre-specified amount, during system reliability events in
exchange for an incentive payment.' The analysis limits participation in this program type to Medium
and Large C&l custorners 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 which the Companies collaborates with 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 HVAC load, shutting
down equipment, or switching facility load to an onsite generator. MPower provides customers with
two forms of financial incentives: 1) a monthly “participation payment” for being “on call” to reduce
power consumption at the Companies’ request, and 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, who are able to provide a minimum reduction of 25kW during the
specified curtailment season and curtailment hours.

¥ Federal Energy Regulatory Commission, A National Assessment of Desmind Response Potential. Prepared by The
Brattle Group, june 2009,
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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 programmable thermostat to residential and small commaercial customers with peak demand less
than 25 kW. The Cornpanies then remotely raise the customer's thermostat setpoint or cycles the A/C
equipment without notification to reduce system load on peak summer days.

Because the scope of this analysis is limited, we did not look at the potential for DLC in other end uses,
such as water heating or pool pumps, due to the relatively low expected impact. 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.® Examples of dynamic rates include time of use (TOU),* critical peak
pricing {CPP), peak time rebates (PTR), and real-time pricing (RTP). Customers without enabling
technology are assumed to manually curtail load in respanse to these dynamic time-vatying pricing
signals. Pricing signals can be communicated to customers via delivery mechanisms such as text
messages, which 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 customer to be eligible for dynamic
pricing. For residential customers, the analysis reflects the program impacts from a TOU rate in the
Realistic Achievable scenaric and a TOU with 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 SmantGrid Demonstration Project, so it 15 specifically explored as part of this study.
The program impacts for C&l customers are consistent with those assumed in the FERC NADR study,
which does not assume a specific type of pricing.

Pricing with Enabling Technology

In this program type, customers are on a dynamic 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 Communication Thermostats (PCT), load switches, and Automated Demand
Response (Auto-DR}.> This analysis assumes that:

» The Residential, Small C&i, and Medium Cé&l customers with enabling technology have a PCT,

wheteas Large Cé&I customers have Auto-DR;
e Customer participation requires AMI; and

2 Foderal Energy Regulatory Commission, A National Assessment of Denmnd Response Potential. Prepared by The
Brattle Grouyp, June 2009

# While FERC's 2009 NADR study does not consider TOU a form of dvnamic pricing, other industry definitions of
dynamic pricing in more recent reports from EPRI and The Brattle Group include TOU as dynamic pricing, Sources:
Electric Power Research Institute, Understnmiding Electric Utility Customers — Stimnary Report. Report #1023856, Final
Report, October 2012, Faruqui, Ahmad, “Dynamic Pricing for Residential and Small Cé&l Customers”, The Brattle
Group, Presented to Ohio Public Utilities Commission, March 28, 2812,

2 Automated Demand Response uses a customer’s antomated load control systems, such as an energy managemoent

system, to participate in DR events without manual intervention.




¢ Customers are offered the same pricing program types as in pricing without enabling
technology.

Other DR

The assumed costs and impacts associated with this program type align with a curtailable load program
targeted towards increased Small and Medium Cé&I customer participation. This new program would be
an expansion of the Companies’ existing MPower programs to Small and Medium Cé&I customers and
may be a subset within the MPower program. No AMI would be needed to participate. Load curtailment
through this program could be used for both economic and reliability-based dispaich.

3.2 Model Scenarios

To capture a range of potential DR impacts, Navigant assumed two DR potential scenarios: Realistic
Achievable Potential and Maximum Achievable Potential. The primary differences between 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 assumptions 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 with “best practice” participation levels.®® 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 (1.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).

322 Maximum Achievable Potential Assumptions

Maximum achievable potential means demand savings relative to a utility’s baseline demand forecast,
resulting from expected program participation and ideal implementation 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. Maximum 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 maximum
achievable potential for reliability-based DR penetration, based on full-scale deployment of DR

 This analysis uses FERC's interpretation of "best practices,” whotre it refers only to “high rates of participation in
demand response programs, not to a specific demand response goal nor the endorsetnient of a particular program
design or implementation. The best practice participation rate is equal to the 75th percentile of ranked participation
rates of existing programs of the same type and customer class.” Sourcer Federal Energy Regulatory Commission. A
National Assessitent of Demand Respoirse Potential. Prepared by The Brattle Group, fune 2009
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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 below include the peak demand forecasts, number of custormers
torecast, customer load profiles, pertion of customers with load suitable for automated conirol, 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 howrs 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 without demand-side management (DSM) ¥ 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 inte the following rate classes:

» Residential®

»  Small C&l (<23 kW)

»  Medium Cél (25-200 kW)
»  Large Cé&l (>200 kW)

These rate classes were chosen to maintain consistency with the rate classes used in NADR™ and with
KCP&L’s General Service tariffs, which require a minimum demand of 25 kW for Medium General
Service and 200 kW for Large General Service. Tabte 3-1 shows the average customer load profile for
each rate class, based on the average peak load per customer under each tariff,

H Federal Energy Regulatory Commission, A Netioanl Assessment of Demand Response Petential, Prepared by The
Brattle Group, June 2049, p. 28.

& Maximum monthly tead in cach year from Coincident Peak Demand By Clags (MW) from KCPL Energy Peak
Customers.xis and GMO Energy Peak Customers.xis.

2 Maximurm monthly nuimber of customers in each year from "KCPL Energy Peak Customers.xls” and "GMO Energy
Peak Customers.xls”. Excludes Street Lighting and Sales-for-resale.

7 Confirmed via phone communications with Joe O'Donnell, GPES, Decomber 17, 2012,

¥ Includes multi-family, as inciuded in GPES’s residential tariffs,

¥ FERC's DR potential study actually divides Small and Moedium C&I at 20 kW; however, the distinction between 20
kW and 25 kW likely has no significant impact on the analysis.
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Re51dent1al ' 4.6 33 4(}
Small C&I (<25kW) 30 39 20
Medium C&l (25200 kW) 394 430 295
Large C&I (>200kW) 4087 6855 4568

Seurce; Navigant mmh,rsrx- based ou the Cmripmnf« peak demand and number Ufttl“?!ﬂ!?h’i fmem«fa In/ rate class.

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 with enabling technology.

Table 3-2. Proportion of ﬁmﬁmws with ‘ﬁudm e Load

o ‘e’f’“ g ;‘\x% o \g)hw g x%&%&%&y D‘-?k{\‘,&;l;z v % —_
-

i &&i%%

Lo m&,\&\

i Residential 4 87.5% ;
gSmaﬂc&l(éz:»é%W) L % S 7‘
. Medium C&T (25-200 kW) | LS o I
Large C&I (>200 kW) 40% L 40%

Source: Federal Energy Regulatery Comimnission, A Nptionnl Assessment of Demmm’ Response Potential, Prepaved by The
Birattle 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.

W Singe KCP&L-GMO does not have a Medium General Service tariff, KCP&L-GMO's Small and Large General

Service customers and load were divided into these rate ¢lasses by using the same proportion of customers and load

in each rate class as in KCP&L.
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Direct Load Control
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Pricing with Enabling Technology
Other DR aRa
R =Residential, § = Smalf C&l, M = Medium C&1 L = Large C&1

3.33  AMI Deployment Forecast

As discussed in Section 3.1, the analysis assumes that a customer 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 well as a rough estimate of when the Companies might install MDM
systems and integrate the AMI to support pricing programs. This forecast appears int Table 3-4 below for
both scenarios and is an important driver in the deployment of time-based rates.

Table 3-4, Assumed Timing for AMI Deployment and Backend Integration to Suppnst Time-Based
Hates (Yo of customers)

Realistic KCP&L-KS 2017 Yo | 50% | 80% | 100% | 100% § 100% | 100% | 100%

Potential KCP&L-MO 2017 1 50% ] 80% | 100% | 100% { 100% | 100% | 100%
KCP&L-GMO 2019 0% | 0% | 0% %a % | 50% § 80% | 100%
Maximum | KCP&L-KS 2015 0% | 50% | 80% | 100% & 100% | 100%  100% | 100%
Potential KCP&L-MO 2015 * 1 50% | 80% | 100% § 100% | 100% | 100% | 100%
KCP&L-GMO 2017 0% | 0% | 50% | &0% | 100% | 100% | 100% | 100%

*Commercial = (0.5%, Residential = 3%

Note: Assumes one MDMS is installed in KCP&L and one is installed in KCP&L GMO.
Source: Based on epinil and plione conmmnnications with Jee O'Donnecll, KCP&L, Decentber 2012 and Navigant analysis.

The key differences between the two scenarios are the accelerated meter deptoyment for KCP&L-GMO
and the accelerated backend integration for both utilities in the Maximum scenario, which aHow time-
based rates to be offered sooner in the Maximum scenario. For comparison, the Achievable Potential
scenario in FERC's NADR study, which corresponds to the Maximum Achievable Potential scenarjo
here, assumes full AMI deployment in Kansas and Missouri by 2019.

3.34  Customer Program Eligibility

The percentage of customers eligible for each program type is an important constraint on program
participation, as described below in Section 3.4. Navigant estimated this percentage using the proportion
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of customers with load suitable for automated load control from Table 3-2 and customers with
integrated AMI meters from Table 3-4. Table 3-5 shows how these constraints are applied to each
program type.

Table 3-5. Reqguiremenis for DR Program Eligibility

S

“ Interruptible/Curtailable Tariffs

Direct Load Control | . ” Yes
Dynamic Pricing w/o Enabling Techﬁdldgy _ ._ | _ | Yeé ”
Dynamic Pricing w/ Enabling Technology o  Yes - C Yes
other DR e . - .

_Time of Use B . | . L Yes

3.4 Participation Assumptions

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.

' The analysis assumes ten years for all program types and scenarios. Source: Oak Ridge National Laboratory,
"Eastern Interconnection Demand Response Potential”, ORNL/TM-2012/303, DRAFT, October 2012, "NADR-
KL7vZs S 20120710.x1sx." Based on high-case numbers from Faruqui, A. and D. Mitarotonda (2011}, "Energy
efficiency and demand response in 2020- a survey of expert opinion”, Available at
documents/UploadLibrary/Uploaddo0.pdf.

www brattle.com,
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13,648

Sources:

Interruptible Tariffs: MPower forecast provided by Joe O'Donnel], KCP&L, “KCPL_GMO MPower
forecast.xlsx”, December 5, 2012,

Direct Load Control: Energy Optimizer forecast provided in National Association of Regulatory Utility
Commissioners, Assessment of Demand-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. However,
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 maximum penetration of DR program deployment, which is estimated 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.




Tariffs o MW
Direct Load % of customers ‘ )
h 2} Q:'() 2 ng) 2 n._f] <3=
Control w/suitable load Bot ‘ 20%
I":ricin'g wio % of customers Realistic 5% . .5% ..5% . | 5%
Enabling
TEChﬂOiGgy . ‘V/ANH Maximum . 75% . 7506 . 60% N 60%
Pricing w/ % of customers  peafigtic 2.9% 2.9% 2.9% 2.9%
Enabling w/suitable load . e o . e
Technology & AMI Maximum 42.7% 42.7% 34.2% 34.2%
% of rate class Realistic ' 1.2% 7% )
Other DR - 0% R 23.4%
et MW Maximum 209, 20% °

Source for Interruptible, Direct Load Control, anct Other DR (Maximum): Oak Ridge National Laboratory,
“Eastern Interconnection Demand Response Potential”, ORNL/TM-2012/303, DRAFT, October 2012, "NADR-
XL7v25_5_20120710.xksx." Based on high-case numbers from Faruqui, A, and D. Mitarotonda (2011}, "Energy
efficiency and demand response in 2020- a survey of expert opinion.” Available at

http/fwww brattle.com/_documents/Uploadl ibrary/Upload990.pdf.

Source for Dynamic Pricing and Other DR (Realistic): Federal Energy Regulatory Commission. A National
Assessment of Demand Response Pofential, 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 output.

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 technolegy, are already enrolled in pricing with enabling technelogy.
This approach leverages the methodology and inputs used in NADR. The relationship between these
inputs is shown here for the Maximum 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 of eligi cep ed load control device
34-43 percent of eligible* customers enroll in dynamic pricing with enabling technology

*Eligible custonzers neust have AMI and load switable for auto load control.

Maximum Achievable penetration for pricing without enabling technology:
60-75 percent of ehg1ble customers enroll in dvnamtc pncmg

26~32 percent of ehglble customers enroll in dynamic pricing w1thout enab]mg technoiogv

*Eligible customers must have AMIL

Source: Navigant analysis and Federal Energy Regulatory Commission, A National Assessment of Deniand
Response Petentinl. “FERC_NADR-model.xts.” 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.®

3.4.3 Adjusting for Overlap in Participation

Although the maximum penetration rates shown in Table 3-7 do not account for the potential overlap in
program participation across program types and customer segments, the final peak demand reductions
are adjusted to account for participant overlap. Figure 31 through Figure 3-4 show the hierarchy for
determining which program a custoemer participates in.

In the Realistic scenario, participation in MPower (i.e., Interruptible/Curtailable Tariffs) is the default
customer choice for Medium and Large Cé&l participants and Optimizer (i.e., Direct Load Control} is the
default customer choice for Residentiat 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 PR, depending on whether or not they have integrated AMI.

In the Maximum scenario, an opt-out pricing program is the default option for participation, assuming
the customer has integrated AMI.

7 Federal Energy Regulatory Conunission, A National Assessnieat of Demand Response Potentinf, Prepared by The
Brattle Group, June 2009, p. 2.
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3.5 Peak Demand Reduction Assumptions

The amount of peak demand reduced by each participant was 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 assumes that the peak demand reductions in the Realistic Achievable
scenario are roughly equivalent to the peak demand reductions for a customer on a TOU rate, while the
peak demand reductions in the Maximum Achievable scenario are roughly equivalent to that of a TOU
with CPP rate. The pricing programs with 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 impacts of various
restdential pricing pilots from EPRL

;xisi»e 3-8 A‘}smne& Peak @msmzd Reé;:rkmm and Pricing Type foa* Each Scenario and Program Type

TOU with CPP
18%

Prlcmg w1thout Embimg fechnology

Sottrce: Based on the averaged load reductions for Residentinl pricing pilots with and without enabiling technology. Electric
Power Resenrch Institute, Understanding Electric Utitity Customers - Summary Report. Report $1025856, Final Report,
October 2012.

For Interruptible Tariffs and Direct Load Control in the Realistic Achievable scenario, Navigant used
actual 2012 peak demand reduction values from the Companies’ MPower and Optimizer programs by
utility. Unless the MPower and Optimizer values were higher than what FERC assumed,? Navigant
used FERC's NADR assumptions for all other demand reduction inputs in the Realistic and Maximum
Achievable scenarios. ™

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 from DR, this assumption is
consistent with typical industry assumptions for dispatchable programs like Direct Load Control and
Interruptible Tariffs, as well as some of Navigant's recent findings for utilities with time-based rates,
including TOU.®

¥ The Companies” actual reductions were slightly higher than FERC's estimated reductions for Large C&I MPower
participants in KCP&L-KS and Optimizer participants in KCP&L.

H Navigant tused FERC's default average participant load reductions from the Achievable scenario, including the
price ratio assumptions for dynamic pricing, with minor exceptions,

* Email communications with David Walls, Navigant Consulting, Inc, January 2013 regarding energy use with 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 program type. These costs were included as the following:

» Ongoing program costs: An estimated cost per kilowatt of savings ($/kW-vear) for each cost
category and program type that applies to new and existing program participants.

»  New participant costs: A cost per new participant ($/new participant), which includes the
incremental costs for new participants associated with equipment installation and marketing,

*+  One-time costs: A one-time annual cost ($/yr) for a limited number of startup or capital costs
applied within the utility administration cost category.

To distinguish the Companies’ 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 ongeing in-house costs for implementation and delivery, such as program
delivery, marketing, and administration costs; and the marketing for new participants. The vendor
adrministration costs reflect all outsourced costs and include ongoing costs for implementation and
delivery, as well as any incremental equipment costs associated with new participants. For the purposes
of this analysis, the capital and installation costs asseciated with 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 with 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 MPower 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
scenarics.

This section describes the inputs and assumptions driving the various cost inputs, and how they are
applied in more detail below.

Ongoing Program Costs

Table 3-9 below summarizes the ongoing program costs assumed for each cost category and program
type.
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1. These are the estimated costs from 2014-2017, with an assumed escalation rate of 2.5 peraent pcr vear applied

starting in 2018 to be consistent with the cost assumptions in the MPower forecast provided by the Companies,
2. Actual costs in the model vary slightly by wility based on forecasts provided by the Compantes,

Interruptible Tariffs: "KCPL_GMO MPower forecast.xlsx” provided by Joe ODonnell, 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 Authority Potential
Study, Report Number 1360, December 21,2011,
The assumptions for Direct Load Control vendor administration costs were also applied to the pricing
programs, since they are assumed to have similar vendor requirements. However, Navigani assumed a
slightly higher wtilifyy administration cost for the pricing programs than for Direct Load Control
programs, based on cost estimates from Glebal Energy Pariners (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
medium Cé&I customers to participate effectively. Finally, the Other DR program’s utility administration
costs reference GEP’s administrative cost estimate for a C&l capacity reduction program of —

The EM&V costs are hased on KCP&L and KCP&L GMO's 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, incentive costs are only assumed for Interruptible Tariffs and the Other DR program. The
Interrupttible Tariffs program uses the forecasted MPower incentive costs provided by the Companies
and Other DR references GEI's cost estimates for a Cé&l capacity reduction program.

* Global Energy Partners, Teitnessee Valley Authoerity Potentinl Study, Report Number 1360, December 21, 2011
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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 growth minus participants that dropped out of
the program, The latter is captured through an assumed rate of attrition, which varies between one and
five percent each year in this analysis, based on program type and standard industry assumptions.

Under the utility administration cost category, a JIlmarketing cost is assumed for each new participant
in all program types except for Interruptible Tariffs. ¥

Table 3-9 below shows the assumed vendor administration costs for new participants, which 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 without
Enabling Technology. The Residential and Small Cé&l costs are based on the estimated installed cost of a
controllable thermostat in the Companies” Energy Optimizer programs. These costs are higher than
many other assumptions for installed thermostat costs, particularty for Residential, and are thought to be
conservative. The Medium and Large Cé&l costs are reasonable average assumptions, but could be much
higher for very large C&lI customers.

Table 310, Vendor Administration Coste for New Participants by Cost Category and Hate Class
; paﬁif;‘.ipm_ﬁ}*

hnology
il

* These are the estimated costs from 2014-2017, with an assumed cscalation rate of 2.5 percent per vear applied
starting in 2018 to be consistent with the cost assumptions in the MPower forecast provided by the Companies.
Residential and Smail C&l: Based on benchmarking of typical installed cost of controllable thermostats.
Medium C&E Based on vendor estimates and atility program cost data for the installed cost of programmable
communicating thermostats and remotely-controlled switchoes from programs with similar DR options, Federal
Energy Regulatory Commission, A National Assesstnent of Demand Respouse Potentinl. Prepared by The Brattle Group,
June 2009.

Large C&I: Based on estimated installed cost of automated demand response (Auto-DR) for large Cé&l
customers. Global Energy Partners, Tennessee Valley Authority Polentinl Shidy, Report Number 1360,

December 21, 2011.

Cne-Time Costs

The analysis includes one-time program development costs for the startup of new programs, as well as
the cost of a new MDMS to fully integrate the Companies’ AMI meters and support time-based rates.
The cost of the AM! 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.

7 Navigant analysis for Tucson Electric Power on cost effectiveness of mass market Direct Load Control, 2009,
Global Energy Partmers, Tesnessee Valley Authority Poterrtial Stady, Report Number 1360, December 21, 2011,
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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 instailed cost of an MDMS is estimated to be around— based on the estimated cost of
Ameren’s MDMS, * although this cost may vary significantly depending on the selected vendor and
choice of opticns.

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-vear forecast
horizon range from depending on the utility. The 10-vear average annual
budget for each utility is for KCP&L-KS, KCP&L-MQ, and
KCP&L-GMO, respectively. The budgets for the Maximum Achievable Potential scenaric are also
presented in Appendix C.

* Global Energy Partrwers, Tennessee Valley Authority Potentinf Study, Report Number 1360, December 21, 2011,
* Navigant Consulting, Inc. Advanced Setering Infrostrictire (AMID Future Progrmn Study. Prepared for FortisBC.
March 2011,
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Souree: Navignnt analysis

Other Cost-Effectiveness Inputs

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™ and avoided demand costs! as the Demand
Side Management Simulator (DSMSim™) model that Navigant created to estimate the Demand Side
Management (D5M) potential for the Companies.

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

# Discount rates assumed to be 3 percent for Societal, 10 percent for Participant, and an After-Tax Weighted Average
Cost of Capital of 7.18 and 7.02 percent for KCP&L and KCP&L-GMO in ail other tests.

# Provided by email communications with Joe &'Donnell, GPES, July 2012, Avoided capacity costs are based on the
cost of new entry in the Midwest 150,
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This section presents the results of Navigant's DR potential model for the Companies. This section also
compares the Kansas- and Missouri-specific results from NADR with the peak demand reduction
potential and cost effectiveness findings of this analysis, and discusses the likely drivers behind major
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 MW for KCP&I-
MQ, 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 new DR customer participation through targeted program marketing and investment in
new 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.

Figure &-1. Total Peak Load Heduction Potential by Scenarvio for KUP&L-ES {peak MW)
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Figure 4-2, Tolal Peak Load Heduction Fotentlal by Scenatio for KCP&L-MO {peak MW
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Figure £3, Total Peak Load Reduotfon Potential by Svensrio for KCPE&L-GMO {peak MW)
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2014 4 54 78 78 36 36
e e B T B B
2016 77 109 110 14 1 98 | 117
B B B
T [ e T R o
e ST R e e
2020 117 251 172 368 | 229 361
2021 124 284 187 418 262 428
C202 | 130 317 201 468 296 497
2023 137 350 215 518 330 565
2024 143 383 230 568 365 636
2025 146 410 233 | 591 375 672
2026 148 413 237 1 594 384 710
2027 151 419 | 241 601 394 730
2028 53 424 243 607 404 760
2029 155 430 246 614 415 777 |
2030 157 136 249 621 425 792
2031 | 139 441 252 627 435 808
2032 161 447 253 634 445 824
2033 164 453 258 642 455 840

Seurce; Navigont annalysis

For all of the Companies, these figures show significant contrast between 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
witich programs 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 ower 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, where 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 assumption that the average Industrial Tariff participant’s peak demand reduction in KS (i.e.,
around 30 percent per participant, on average) is less than a third of the peak demand reduction in MO
{i.e., over 90 percent per participant, on average). Additionally, the percentage of peak load from the

2 Average peak load reductions (e, average % load reduced per participant) estimated for 2012 MPower program
are around 31 percent in KCP&L-KS, 39 percent in KCP&L-MO, and 92 percent in KCP&L-GMO. Based on 2012
MPPower data provided by joe O'Donnell, GPES, “2012 MPower Active Contracts_12-09-12.x1sx”, December 2012,
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Large C&l customer class is lower in KCP&L-KS relative to the other utilities, which further contributes
to the decreased impacts from Interruptible Taritfs.
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Figure 4-3. KCP&L-KS Peak Load Redyction Fotential - Max Achievable Scenario (%o of utility W)
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Figure &6, KTP&L-MO Peak Load Reduction Potential - Realistic Achievable (% of utility
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Figura 4-7. KCP&L-MMO Peak Load Reduciion Potential - Max Achievable Scenario (Po of utility MW)
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Figure 4-8, MTP&HL-GMO Peak Load Eeduction Potential ~ Bealistic Achie
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4.2 Energy Savings from Demand Response Potential

As discussed in Section 3.6, Navigant conservatively assumes there are no significant energy savings
from the Companies’ DR programs in any scenario.

4.3 Cost-Effectiveness

This analysis 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 more cost categories and a more complex
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 portraval 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. However, the potential impacts from this program
are also more limited, since participants do not have access to an enabling technology. Similarly, a Direct
Load Contrel program is likely to be more cost effective than Pricing with Enabling Technology, but
customer participation rates may ultimately be higher for the Pricing program. Note that incentives are
treated as a transfer in the TRC test, which results in a high benefit-cost test ratio for programs where the
primary costs are incentives, like the Interruptible Tariffs program.

4 Rules of Department of Eeonomic Development Division 240 - Public Service Commission Chapier 22 —Electric
Utility Resource Planning (4 CSR 240-22.010) - hitp//sus.mo.gov/adrules/csr/current/dcss/4c240-22. pd
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Figure 4-11, TR Benefit-Uost Test Results - KCP&L-MO
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4.4 Comparison with Findings in FERC’s NADR Model

Table 4-2 compares the “Achievable Penetration” scenario findings for Kansas and Missouri from
FERC’s WADR 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.
Table -2 Comparison of the Companies’ Polential Peak Load Reduction from DR in 2019 (% of
efility BAW

15.7% 13.7%

Potential

* For the state of Kansas
* Forthe state of Missourt

4.5 Summary

All of the scenarios show that significant potential growth still exists for the Companies” MPower
Interruptible/Curtailable Tariff programs targeting the Medium and Large Cél customer segments,
particularly in the KCP&IL-MO and GMO territories. In contrast, participation rates in the Companies’
Energy Optimizer 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 most substantial reductions in 2033 are projected to
occur through the Companies” existing MPower programs and pricing with enabling technology.
However, in the Realistic Achievable scenario, pricing programs contribute minimal peak load
reduction. The Max Achievable impacts from pricing programs are significantly higher than the Realistic




NAVIGANT

Achievable impacts, which 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 shown in the Max Achievable scenario assumes that the Companies enroll 60 to 75
percent of customers in a pricing program, while the Realistic scenario only assumes that the Companies
enroll 5 percent. Even without an opt-out tariff, Navigant expects that a 5 percent enroliment is
conservative and impacts under realistic implementation conditions could be higher.

s 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.

»  Ag 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.

e 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 programs. 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. 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 MPower 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.
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andd Budget for KOP&L-HE
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Note: Conservatively assumes there are no significant energy savings from the Companies’ DR programs, which is
consistent with typical industry assumplions for dispatchable programs, as well as some of Navigant's recent
findings for utilities with time-based rates, including TOU. Results represent both net and gross impacts. Costs are
inclusive of incentives, program admin, and EM&V.

Souree: Navivant analysés
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P

CCunmulastbve Potential Savings and Budget for K
¥

2014 0 78 0 78

2015 0 9 0 108

2016 {d 110 0 164

2017 0 125 0 216

2018 o 141 0 267

2019 ¢ 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 ¢ 601

2028 0 243 0 607

2029 0 246 0 614

2030 ¢ 249 0 621

2031 0 252 0 627

2032 0 255 ¥ 634

2033 0 258 g 642

Note: Conservatively assumes there are no signilicant energy savings from the Companies’ DR programs, which is
consistent with typical industry assumptions for dispatchable programs, as well as some of Navigant's recent
findings for utilities with time-based rates, including TOU. Results represent both net and gross impacts. Costs are
inclusive of incentives, program admin, and EM&V.

Sewrce: Navignnt analysis
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dget for KOP&L-GMO
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Note: Conservatively assumes there are no significant energy savings from the Companies’ DR programs, which is
consistent with typical industry assumptions for dispatchable programs, as well as some of Navigant’s recent
findings for utilities with time-based rates, including TOU. Results represent both net and gross impacts. Costs are
inclusive of incentives, program admin, and EM&V.

Saurce: Navigant analysis.




The henefit-cost test ratio results are shown below 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 MO Planning Regulations. Note that incentives are treated as a transfer in the TRC test,
which results in a high benefit-cost fest ratio for programs where the primary costs are incentives, like
the Interruptible Tariffs program.

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 Technelogy 1.7 2.0

Other DR 1.9 240

Total Interruptible Tariffs 11.3 114

Resource | Direct Load Control 1.9 2.3

Cost Test | Pricing without Enabling Technology 2.3 3.1

Pricing with Enabling Technology 1.5 1.9

Other DR B 1.8 1.9

Utility Interruptible Tariffs 2.3 2.3

Cost Test | Direct Load Control 1.9 | 23

Pricing without Enabling Technology 2.3 31

Pricing with Enabling Technology 1.5 1.9

Other DR 1.0 1.1

Participant | Interruptible Tariffs - -

Cost Test | Direct Load Control - -

Pricing without Enabling Technology - -

Pricing with Enabling Technelogy - -

Other DR - -

Rate Interruptible Tariffs 2.3 2.3

Impact Direct Load Control 1.9 2.3

Measure | 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 Taritfs 11.6 11.7

Cost Test | Direct Load Control 2.1 3.1

Pricing without Enabling Technology 2.7 ] 3.2

Pricing with Enabling Technology 1.6 1.9

Other DR 1.9 2.0

Total Interruptible Tariffs 11.2 11.5

Resource { Direct Load Control 1.9 2.9
Yage




Cost Test Pricing without Enabling Technology 2.5 3.1
Pricing with Enabling Technology 14 1.7

Other DR 1.8 1.9

Utility Interruptible Tarifis 2.2 2.3
Cost Test | Direct Load Control 1.9 2.9
Pricing without Enabling Technology 25 31

Pricing with Enabling Technology 1.4 1.7

Other DR 1.1 1.1

Participant | Interruptible Taritfs - -
Cost Test | Direct Load Control - -
Pricing without Enabling Technelogy - -

Pricing with Enabling Technology - -

Other DR - -

Rate Interruptible Tariffs 2.2 2.3
Impact | Direct Load Control 1.9 2.9
Measure | Pricing without Enabling Technology 2.5 31
Test Pricing with Enabling Technology 1.4 1.7
Other DR i1 1.1

MO | KCP&L | Societal | Interruptible Tariffs 11.1 11.1
CMO Cost Test | Direct Load Control 2.1 2.9
Pricing without Enabling Technology 2.2 32

Pricing with Enabling Technology 14 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 Technology 1.9 3.1
Pricing with Enabling Technology 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 Techrology - -

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 19 3.1
Test Pricing with Enabling Technology | 1.2 1.7

i G £



Other DR i 10

Naote: The Participant Cost Test is undefined because no costs are assumed on the part of participants.

Sosrrce; Navigant analysis
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26.6

27.4) |

0.0

53.6

60.0

18.0

0.0

0.0

0.0

78.0

13.6

akc MW

220

0.0

0.0

The following tables show the demand savings for cach DR program type in MW and as a percent of each utility’s annual peak demand, as well as the cumulative
costs for each program type.

35.6

0.0 0.0

3341 3231 00 00! 671 710l 203 ool oo] wvol] 92| 377| 279 o] eo| ool| es7
4121 3561 00 05| 7741 87| 25| oo0| oo o08] 1100] 6431 3261 00| 00| 07| 975
88| 3821 oo 11| ssof 987| 247| oo oo| 1s| 1249{ 914 369! ool ool 13| 1206
561| 40| 04 16, 988| 1105 270! 04| 06 23| 1408 1191] 40| 00| 00! 20 1621
63.0| 414| 07 211 1085 | 1220 2031 08| 111 31| 1564| 14731 449! 00| 001 27 1948
69.8| 42.1| 1.1 27| 74| 1331 316| 13| 17| 39| 1715| 1756| 4841 04| 07| 34| 2285
760 41.0| 15 3211241 1439 3391 17! 23| 47| 1865) 2045| S511| 08| 14| 41! 2619
§1.9| 400| 19 37, 1305] 1543 363| 21 28| 55| 2001| 2340] 539| 12| 21 48| 2961
876 | 391| 23 131 1368 | 16451 387 25| 34! 64| 2155] 2632] 5691 17| 28] 55| 3300
28| 383] 26 48 1427] 1743| 412! 290 40| 72! 2296) 2936| 600| 21| 35| 63| 3654
938 | 387 31 53| 14581 1760 | 414! 34| 46| 80; 2334| 3007 07| 25| 42| 70| 3751
949 | 392| 35 54| 1485) 17800 417 38F 52! 82| 2369 3073| 15| 29| 50| 72 3839
91| 296| 39 55| 151.4| 1802 { 420 43| 581 831 2406) 3151 23| 34! 58, 73| 3939
974 | 402| 40 56 1534 182.4| 4221 43] 59| 85! 2433 3229 631 39| 66| 75| 4040
98.6| 407 | 40 57, 1553 | 1848| 425, 44 59| 86| 2462)] 3318 39| 44| 74, 76| 4153
9991 412] 41 58| 1574 ) 18711 428| 44| 60| 88| 24918 3404 | 47| 45| ve, 78| 4250
1013 ] 416 41 59| 1595 1804| 431 45, 60| 90| 2520] 3189| 655| 46| 77| 79| 4347
025| 422 42 60| 1615] 1915| 434 45, 61| 92| 25a7] 3582 63| 47| 78| 81| 4451
1040 | 8] a2 61| 163.8| 1939 4381 46| 62| 94! 2578 3667| 6720 48| 791 83! 4549
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IT = Interruptible Tariffs, DLC = Direct Load Control, Pricing w/o ET = Pricing without Enabling Technelogy, Pricing w/ ET = Pricing with Enabling Technology
Soree: Navigant aialysis

2014 26.6 2740 0.0 0.0 0.0 53.6 60.0 18.0 0.0 0.0 0.0 78.0 22.0
2015 3571 326 C.0 0.0 2.1 70.4 84.1 20.9 0.0 0.0 3.3 108.4 42.4 30.1 0.0 0.0 2.9 75.4

2016 454 36.2 9.4 12.9 £21 108.6 11321 239 89 119 6.5 164.4 738 370 0.0 0.4 571 11686
2017 | 555 | 384 18.9 206.0 6.2 1 1450 13791 264 179 23.8 9.7 21571 1060 | 436 0.0 0.0 8.6 1581
2008 64.9: 400 28.5 39.3 821 1809 1626 | 289 269 35.8 12.6 2668 | 139.0 | B0 10.6 15.3 114 [ 2264
2019 7381 408 384 529 1011 216.0 187.0 1 313 36.1 479 15.6 31781 1717 | 553 215 310 1411 293.6
w020f 8261 411 454 66.8 119 2508 2108 1 336 45.3 60.0 18.4 368.1 | 2043 60.2 32.7 47.1 i6.6 ] 361.0
2021 90.7 | 397 58.7 80.9 137 ¢ 2837 2345 359 347 7231 21.0 418.4 | 2374 642 44.2 63.6 1911 42835
2022 | 985 384 69.1 95.2 1531 316.6 25761 382 64.2 848 | 235 468.3 | 2709 68.1 56.1 80.5 2141 497.0
2023 | 1061 37.3 79.7 1 110.0 169 | 350.0 2805 | 404 73.8 97.4 25.9 5181} 3037 720 68.2 97.8 23.5 | 5653
2024 | 113.1 36.3 0.6 1 125.0 184 ] 3835 303.1 42.7 835 | 1103 | 282 567.8 | 3377 760 808 1 1157 | 256 | 6357
2025 § 113.7 | 361 | 1018 | 1404 1811 4101 3044 | 421 935 1233 | 276 590.9 | 343.8 75.5 93.8 1 1341 25.0 7 672.2
2026 | 11441 3581 1029 | 1421 1821 413.5 30621 417 9431 1243 | 27.8 594.2 § 3493 750 | 1072 | 153.0| 251 709.6
2027 | 11591 363 | 1042 | 143.8 . 185 | 418.6 310.1 42.0 951 | 1253 | 282 600.6 § 356.0 746 | 12127 172.6 253 7497

2028 ¢ 117.6 368 10561 1457 188 | 424.4 314.0 422 96.0 1 1263 28.5 607.0 | 362.0 741 12331 1753 2531 760.5
2029 | 1 E;L).l 3721 1069 | 147.6 190 | 4298 318.1 42.5 96.8 | 1274 29.0 613.8 3725 7501 1255 1781 25.6 1 776.6
2030 | 1209 377 | 1082 | 1494 193 | 435.6 322.2 42.8 97.7 1 1285 29.3 620.7 | 382.0 758 | 12761 1808 2591 7920
2031 | 1226 38.11 10961 1513 195 | 4411 326.4 43.1 986 | 1296 298 627.5 | 3915 76.6 | 12995 183.6 261 | 807.6
20321 1243 ”38.6 111.1 | 1534 19.5 1 4471 3300 | 434 99.6 | 130.8 30.2 634.0 ] 40617 775 1322} 1864 | 263 | 8241
2033 | 1261 391 1126 1555 20.1| 4535 3344 43.8 | 1006 ] 1321 30.8 641.6 1 4113 784 | 1344 | 1893 2661 840.0

Sugiree; Navigaut analysts
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The following tables show the demand savings for each DR program type and in total as a percent of each utility’s annual peak demand. These results are also
shown graphically in Figure 1-4 through Figure 1-6 and Figure 4-4 through Figure 4-9.

o urine
{)ﬁ Qg’.’% it

2074 | 1.53% | 1.55% 0% 0% 0% | 3.08% 3.04% | 0.91% 0% 0% 0% 3.95% § 0.68% | I1.10% % (o 0% | L79%
2015 | 1.90% | 1.84% 0% 0% 0% _ 3.74% 359% | 1.02% 0% 0% &% 4.61% 1.87% | 1.38% (% 0% 0% | 3.25%
2016 | 2.33% | 2.01% 0% 0% F 0.03% | 437% 437% | 1.13% ("% 0% 1 0.04% 554% | 3.14% | 1.59% (0% 0% | 0.03% | 4.77%
2017 | 2.73% | 2.§4% % 0% [ 0.06% | 4.93% 495% | 1.24% (% 0% | 0.08% 6.27% | £41% | 1L78% (9% 0% | 0.06% | 6.25%
2018 | 3.12% | 2.23% 3% 0% 1 0.09% | 5.49% 551% | 1.35% 0% 0% | 0.12% 7.02% | 5.66% | 1.95% 0% 0% | 0L10% | 7.70%
2019 | 3.37% | 2.28% 0% 0% | 0.12% ¢ 5.97% 6.04% 1 1.45%, Y% 0% 1 0.16% 7.75% 1 6.88% } 2. 10% (% 0% ¢ L13% ] 9.11%
2020 | 3.80% | 2.29% | 0.06% | 0.10% | 0.15% | 6.40% 6.56% | 1.56% | 0.06% | 0.08% 1 0.19% 8.45% | 810" | 223% | 0.02% | 0.03% | 0.16% | 10.54%
2021 | Li1% | 2.22% | 0.08% § 0.13% | 0.17% | 6.70% F05% | T1.86% | 0.08% | 0.1F% | 1.23% 9.13% | 9.29% | 232% { 0.04% | 0.06% | 0.19% | 11.89%

2022 % 139% 4 2047 0 0.10% | 0.16% ) 0.20% ) 6.99% 750% | 1.77% 1 0.10% 4 0.04% ) 027% 9.78% | 10047% | 2419 1 0.06% | 0.09% ) 022% | 13.24%,
2023 § 4.04% | 207% | 0.12% | 019% | 0.23% | 7.28% FO4% | 187 1 012% ) 0.18% | 031% | 1041% J 11.60% | 231% | 0.07% | 0.2% | 0.24% | 14.55%
2024 F £86% | 201% | OI4% | 0229 1 0.25% | 7.48% 8.35% 1 1.98% | 0.14% 7 0.19% 1 0.34% | TLO0% | 12.74% | 2.60% [ 0.09% | 0.15% | 0.27% | 15.86%
2025 V 4.87% | 201% | 0.16% | 025% | 0.28% 1 7.56% 837% { 197% | 0.16% | 022% | 038% | 12100 § 12.83% | 259% | 011% | 0.18% § 0.30% | 16.00%
2026 § 4.87% | 201% | 0.18% 1 0.28% | 0.28% | 7.61% B39% | 1.96% | U18% | 0.24% | 0.38% | TL16% | 12.90% | 2.58% | 0.42% 1 0.21% | 0.30% | 16.11%
2027 § 4.87% | 201% (),2()%. 0.32% | G28% | 7.67% 841% | 1.96%: | 0200 ¢ 0.27% | 0.39% | 11.22% | 12.98% | 2.57% | 0.34% | U.24% 0.30% | 16.23%
2028 | 187% 1 2.01% | 0200 | 0.32% 1 0.28% | 7.67% B.43% | 195% | 020% | 0.27% ¢ 0.39% | 11.24% | 13.07% [ 2.55% | 0.16% | 027% { 0.30% | 16.35%
2029 | 487% | 2.01% | 0.20% | 4.32% | 8.28% | 767" 8.45% | 1.94% ¢ 0.20% ] 0.27% | 0.40% | 11.26% | 13.07% | 2.54% | 0.18% | 0.30% | 4.30% | 16.49%
2030 ¢ 4.87% | 2.01% | 0.200% | 0.32% | 0.28% 7.68"-::_ 8479 | 1.94% 1 020% | 0.27% | 0.40% | T0.27% | 13.27% | 2.52% | 0.18% | ¢.29% | 0.30% | 16.57%
2031 f .88% | 2.01% | 0.20% | 0.32% | 0.28% | 7.68% 8499 ¢ 1.93% | 0.20% | 0.27% | 0.40% | TL29% | 1336% | 2.51% | 018% | 0.29% @ 0.30% | 16.64%
2032 | 4.87% { 2.01% 4 020% § 0.32% | 0.28% | 7.68% 8.49% | 1.93% | 0.20% (.).27% §.41% | 11.30% § 13.46% | 249% | 0.18% | 0.29% | 0.30% | 16.73%

2033 § 1.88% | 2.01% | 0209 | 0.32% | 0.29% | 7.68% B51% | 1.92% | 020% | 0.27% | 041% ¢ 10.31% [ 13.54% | 248% | 0.18% | 0.29% | 4.31% | 16.79%
IT = Interruptible Tariffs, DLC = Direct Load Control, Pricing w/o ET = Pricing without Enabling Technology, Pricing w/ ET = Pricing with Enabling Technology
Source; Navigant anlysis
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0.68%

2014 | 1.53% | 1.55% 0% 0% % | 3.08% 3.04% | 4.91% 0% 0% (% 3.95% )™ (0% 0% 0% | 1.79%
2015 | 2.03% | 1.86% 0% 0% 0% | 4.01% 4.25% | 1.06% 0% 0% 0% 5.48% | 2.10% | 1.49% (1% 0% 0% | 3.73%
2006 | 2.59% | 2.04% 1% A | 0.24% | 6.13% 570% | 1.20% 0% o | (1L33% 8.28% 3.61.% 1.81% 0% 0% | 0.28% | 5.70%
2007 | 3.31% 1 215N 1% 1% | 0.35% | 813% 6.92% | 1.32% 1% % | 048% | 1082% | 5.11% @ 2.10% 0% 0% | 041% | 7.63%
2018 | 3.61% | 2.22% 2% 2% 1 0.45% | 10.05% 8.41% | Ld4% % 2% | 0.63% | 13.30% | 6.60% | 2.38% 1% % 1 0.54% | 10.75%
2019 | $.07% | 225% 2% 3% | 0.55% | 11.90% 9.26% | 1.55% 2% 2% 1 0.77% | 15.74% | 8.03% | 2.59% 1% i% | 0.66% | 13.73%
2020 § 4509 1 2.24% | 2.64% | 3.64% | 0.65% | 13.67% 10.39% | 1.66% | 2.23% | 2.96% | 090% | 1814% | 9.42% | 2.78% § 151% | 2.17% | 0.77% | 16.64%
2021 § 4.90% | 215% | 3.17% | 437% | 0.74% | 15.32% 1T48% ¢ 17670 | 2.68% | 354% | 1.03% | 20.48% | 10.78% | 2.91% | 2.01% | 2.89% | (.87% | 19.46%
2022 | 5.28% | 2.06% | 3.70% | 5.10% | 0.82% | 16.95% 1252% | 186% | 3.12% 1 412% | L% | 22.77% | 12.11% | 3.05% | 2.51% | 3.60% ; 0.96% | 22.23%
2023 | 5.62% | 1.98% | 4.22% | 5.83% 1 0.90% § 18.55% 13.55% | LO5% | 3.56% | 470% 1 125% | 25.02% § 13.39% | 3.18% | 301% | 431% | L04% | 24.93%
2024 | 5.93% | 1.90% | 4.75% | 6.56% | 0.97% | 20.11% 1452% | 205% 1 4.00% | 539% | 1.35% | 27.21% | 14.66% | 3.30% | 3.51% | 5.02% | L.11% | 27.59%
2025 1 5.90% | 187% | 5.28% 1 728% | G.%4% | 21.27% 14.47% | 200% | 445% | 586% | 1.31% | 28.10% | 14.67% | 3.22Y% | 4.00% | 572% | 1.07% | 28.68%
2026 § 5.87% 1 1.84% | B28Y, | F.29% | 0.83% | 21.20% 14.42% | 1.964% | 4.44% | 585% | 1.31% | 27.99% [ 14.66% | 3.15% | 450% | 642% | 1.405% | 29.78%
2027 | 387% | 1.84% | 5.28% | 7.29% | 0.93% ] 21.21% 14.46% | 1.96% 4.43% 584% | 1.32% | 28.01% § 14.67% § 3079 1 499% ] 7.01% | 1.04% | 30.89%
2028 1 5.88% | 1.84% | 5.28% | 7.29% | 0.94% | 21.22% 14.50% | 1.95% | 4.43% | 5.84% | 1.327% | 28.04% § 14.67% | 3.00% | 4.99% [ 7.09% | 102% | 30.78%
2029 § 588% | 1 .34‘?-?) 5.28% 1 7.29% | 0.94% | 21.23% 14.54% | 1.94% | 4.43% | 5.82% | 1.33% | 28.06% | 14.79% | 2.98% | 4.98% | 7.07% | 1.02% | 30.83%
2030 { 5.89% | L8d4% | 5.28% | 7.29% | 0.94% | 21.24% 14.58% | 1.99% 1 442% | 581% | 1.33% ] 28.09% j [4.89% | 2.95% | 4.98% | 7.05% 1 LU1% | 30.88%
2031 | 5.91% | 1.83% | 5.28% T29% | 0.94% 21.25% 14.62% | 1.93% | 4.42% | 5.81% | 1.34% 28.11% | 14.99% | 2.93% | 497% 1 7.03% | L00% | 30.92%
2032 | 5.91% | 1.84% | 5.28% 1 7.29% | 0.94% | 21.26% 14.64% | 1.93% { 4.42% | 5.80% | 1.34% | 28.13% | 15.10% | 29172, | 497% | 7.01% | 4.99% | 30.97%
2033 § 5.92% .] £3% | 528% 3 T29% | 0.94%, | 21.27% 14.67% 1 1.92% | 441% § 579% | 1.35% _28.;15"-0 15.18% | 290% | 4.96% § £.99% O.‘JS‘?--u 31.01%

[T = Interruptible Tariffs, DEC = Direct Load Control, Pricing w/o ET = Pricing without Enabling Technotogy, Pricing w/ ET = Pricing with Enabling Technology
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seenario (@

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032

2033
IT = Interruptible Tariffs, DLC = Direct Load Control, Pricing w/o ET = Pricing without Enabling Technology, Pricing w/ ET = Pricing with Enabling Technology
Sopree: Niviqaiit aimlysis
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2033 _ ]
iT = Interruplible Tariffs, DLC = Direct Load Contral, Pricing w/o ET = Pricing without Enabling Technology, Priving w/ET = [’riéing with Enabiing Technology
Sonree: Navigait aymfysis
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