BEFORE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSOURI

In re: Ameren Missouri’s 2014
Utility Resource Filing Pursuant to ) Case No. EO-2015-0084
4 CSR 240 — Chapter 22 )

COMMENTS OF COMVERGE, INC. ON AMEREN MISSOURI’S
INTEGRATED RESOURCE PLAN

On October 1, 2014, Union Electric Company d/b/a Ameren Missouri (“Ameren
Missouri” or “Ameren”) filed its Integrated Resource Plan (“IRP”) pursuant to 4 CSR 240-22.
Ameren Missouri’s IRP sets forth the utility’s proposed resource acquisition strategy for both the
2016-2018 period and a fwcnty year (2016-2035) planning horizon. Pursuant to 4 CSR 240-

-22.080(9), Comverge respectfully submits these Comments for purposcs; of indentifying
deficiencies and concerns with Ameren Miss;ouri’s IRP based on a limited review of the IRP.
Specifically, Comverge’s Comments focus on Ameren Missouri’s lack of a firm commitment to
develop any demand résponse resources during the 2016-2018 period and its plan to not grow the

annual budget for demand response during the 20 year planning period.

L INTRODUCTION AND SUMMARY

Comverge is a for-profit corporation with its corporate offices located in Norcross,
Georgia. When given the opportunity, Comverge provides utilities with cost-effective and
efficient means of taking energy off the grid during peak times. Comverge is a recognized leader

in providing peak demand response services to electricity consumers through electric utility



programs across the United States. Comverge has enrolled over 1.5 million residential,
commercial and industrial customers in electric utility demand response programs.

Demand response programs help utilities improve sys;ccm reliability, increase electricity
system delivery capacity, and cost‘effectively utilize investments in new infrastructure. Demand
response has become an increasingly more important asset to utility energy management and will
continue to grow with advances in Smart Grid infrastructure. Comverge’s interest in the instant
proceeding is particularly strong because demand response only exists in the Ameren Missouri
service territory through the utility, as Ameren Missouri mentions in its IRP. (IRP Ch. 8 at 55).

According to Ameren’s IRP, Ameren is focused oﬁ transitioning its generation ﬂeet-to a
cleaner and more fuel diverse portfolio over the next 20 years to ensure that Ameren’s service is
safe, reliable and environmentally responsible at a reasonable cost. (IRP Ch. 1 at 1). As part of
its plan, Ameren is proposing reticement of one-third of its coal-fired generating capacity,
continued energy efficiency programs and substantial expansion of its renewable and natural gas
generation portfolio. (Id.).

Ameren projects its plan will result in a diverse, balanced and dependable mix of coal,
nuclear, natural gas and renewable cncrgy resources by 2035 resulting in significant reductions
in carbon dioxide and other emissions. (/d.). Aécording t.o Ameren, 1ts plan will a_llow A;mercn to
achieve the goal of the USEPA’s proposed Clean Power Plan (;l‘Cleém Power Plan™) of reducihg
carbon dioxide emissions from Existing Generating Units (“EGUs”) by 30% from 2005 levels.
(Id.). However, Ameren’s proposed plan would not achieve the carbon dioxide emissions
reduction goal by 2030 as will be required if the USEPA’s Clean Power Plan becomes a final

rule. (IRP Ch. 1 at 17).



‘While Comverge applauds Ameren’s goals and efforts to achieve them; Comverge is
concerned with Ameren’s lack of a commitment to the use'of demand response to realize these
important goals. Demand response is a significant resource with ar long taﬁjtion of providing
reliable peak load reduction, thereby reducing generation from fossil-fueled plants and
facilitating effective integration of renewable generation into the grid. Demand response also
substantially reduces carbon emissions, as demonstrated by the Navigant Consulting, Inc. Study
entitled Carbon Dioxide Reductions from Demand Response which was submitted to the USEPA
on November 25, 2014 (the “Navigant Study”). Significantly, demand response can help Ameren
meet USEPA’s carbon emissions reduction goals by 2030. The Navigant Study is attached to
Comvérge’s Comments as Attﬁchment 1.

In short, Comverge believes demand response must play a more significant role in
Ameren Missouri’s IRP both during 2016-2018 and the entire 20-year planning period.
Apparently, Ameren Missouri also believes in the value of demand response. This is shown by
the finding of Ameren Missouri’s comprehensive Demand Side Management Potential Study and
Market Assessmént that 3.0% (234 MWs) of Ameren Missouri’s peak load can be cost-
effectively met by demand response by 2025. (IRP Ch. 8, Appendix B, Vol. 4, Table 3-5).
Nevertheless, Ameren Missouri makes no commitment to demand response (and provides no
demand response budget) for the 2016-2018 period in its IRP. (IRP Ch. 8 at 63).

Instead, Ameren states that it is considering a pilot demand response program but also
states it is unlikely that a demand response pilot can be implemented during the 2016-2018
period if AMI installation does not begin by early 2017. (Id.). Since it is uncertain when AMI

installation will begin, the fact is that Ameren has made no commitment to even a demand



response pilot program for the 2016-2018 perioci.

It is critical that demand response programs be implemented in the 2016-2018 period to
prepare for the heavy reliance on demand response which will be necessary during the 20 year
plan. Moreover, altﬁough Ameren Missouri does envision a $11 million budget for demand
response in 2020 in its IRP, Ameren Missouri’s IRP annual budget for demand response then
remains flat (or reduced) during the rest of the planning period. (IRP Ch. 8 at 21). Clearly,
Ameren Missouri’s IRP must be revised to substantially grow the demand response budget

during the 20 year planning period.

1L COMMENTS/DEFICIENCIES
A. Demand Response Can and Should Play A Very Strong Role In Amerén
Missouri’s Integrated Resource Plan Because Demand Response Provides
Significant Public Interest and Socictal Benefits
Demand response resources have a long tradition of providing reliable reduction of
electricity load when needed to help maintain system reliability. Demand response has proven to
be a reliable resource, providing service when called upon and thereby allowing the grid to stay
in balance.' The practice of demand response has been present in the utility industry for decades.
Traditionally, demand response has been viewed as simple load drop, relieving stress on the

electricity network during potential electricity system emergencies. In wholesale markets alone,

' See, e.g., PIM Analysis of Operation Events and Market Impacts During the January 2014 Cold Weather Events,
May 18, 2014, at 20: http://www.pjm.com/~/media/documents/reports/20 140509-analysis-of-operational-events-
and-market-impacts-during-the-jan-2014-cold-weather-events.ashx.and-market-impacts-during-the-jan-2014-cold-
weather-events.ashx.



there were over 28,000 MW of demand response in 2012.2

The alternative fo maintaining system reliability in an electricity emergency without
demand response is to rely on fossil-fuel peaking generation. But increased utilization of fossil-
fueled peaking generation results in additional carbon dioxide and other emissions. Therefore, at
its most basic level, demand response results in carbon emissions reductions at times of peak
clectricity usage when used as an alternative to fossil-fueled peaking plants.

In addition to traditional peak load drop services, demand response resources can also
provide sophisticated and flexible ancillary services. These ancillary services are used to balance
the electricity grid all of the time and not just during potential emergencies. As a result of the
development of demand response as an integral electrical system tool, the resource has become
even more reliable in reducing electricity load. |

The net result of the improved technologies is that demand response resources are now
extremely reliable in providing electricity load reductions during all hours of the year. When
demand response -provides these ancillary services, it directly and permanently offsets carbon
emissions from fossil-fueled peaking plants. This can provide direct benefit to Ameren in its
pursuit of carbon emissions reductions goals pursuant to the USEPA’s Clean Power Plan.

As referenced above, Comverge has attached to these Comments a Navigant Study which
analyzed the carbon emissions reduction impacts of demand response in three Regional
Transmission Organization (“RTOs™), including the Midwest Independent system Operator

(“MISO”) of which Ameren Missouri is a member. The Navigant Study looked at the direct and

% 2013 Assessment of Demand Response and Advanced Metering, Federal Energy Regulatory Commission, Staff
Report, October 2013 at 11: http://www.ferc.gov/legal/staff-reports/2013/oct-demand-response.pdf.



indirect effect on carbon emissions reductions from demand response peak load reduction and
ancillary services. The Navigant Study found that “demand response could directly reduce CO2
emissions by more than 1% and that its overall role in economics of fuel mix and plant
operations will result in reduction of CO2 emissions by a larger amount, i.e. potentially an
additional 1 percent.” (Navigant Study at 17). The 2% reductions estimated by the Navigant
Study répresent more than 7% of the total carbon emissions reduction called for by USEPA in its
Clean Power Plan.

The Navigant Study concluded that demand response provides valuable CO2 emissions
reductions and should be a strategic part of implementation of the USEPA’s Clean Power Plan.
(Navigant Study at 17). Since one of the primary purposes of Ameren’s IRP is to achieve the
goals of the Clean Power Pian, demand response must be an integral part of Ameren’s IRP.

In addition to the direct carbon emissions reductions from demand response peak load
reduction and ancillary sérvices, the Navigant Study also considered the indirect impact of
demand response causing reductions of carbon emissions .that are not as precisely quantifiable.
(Navigant Study at 15-16). One of these indirect effects is the retirement of fossil-fueled peaking
plants. Specifically, the Navigant Study finds that demand response is one of the factors that can
lead to lower coal use and thereby lead to retirement of coal units. (Navigant Study at 17).
Ameren has proposed the retirement of approximately one-third of its coal-fired generating
capacity. (IRP Ch. 1 at 1). Demand response ce;_n assist Ameren in cost-effectively accomplishing
this objective.

A second indirect reduction of carbon emissions by demand response identified by the

Navigant Study is the use of demand response as a tool to facilitate effective integration of



renewable generation into the electric grid. (Navigant Study at 16). Ameren plans to significantly
expand its portfolio of renewable generation. (IRP Ch. 1 at 3). Demand response can be used to
maintain system balance to offset the intermittent output of wind and solar generating plants. As
more renewable resources are placed on the grid, balancing demands will increase. Therefore,
Comverge believes it is critical to utilize demand response resources to help balance the electric
grid.

In sum, demand response provides significant public interest and societal benefits.
- Ameren Missouri’s IRP must utilize démand-side resources to the maximum amount that comply
with legal mandates and, in the judgment of the utility decision-makers, are consistent with the
public interest and achieve state emergy policies. (4 CSR 240-22.070(1)(C)). Therefore,
Ame;en’s IRP clearly must provide for a substantial commitment to demand response.
B. Ameren Miésburi’s Comprehensive Demand Side Management Study Indicates

That Substantial Amounts Of Demand Response Are Cost-Effcctive

According to Ameren itself, the number one highlight of the Demand-Side Resources
Chapter of Ameren’s IRP is: “Ameren Missouri completed its most comprehenéive Demand Side
Management Potential Study and Market Assessment in 2013.” (IRP Ch. 8 at 1). Ameren
attached its 2013 Demand Side Management Potential Study and Market Assessment (“DSM
Study”) to the Demand Side Resources Chapter of its IRP. (IRP Ch. 8 Appendix B, Vol. 4).
Ameren Missouri’s own DSM Study shows that under the Realistic Achievable Potential

Scenario demand response can provide 0.2% of its Peak load (16 MWs) in 2017, 0.8% of peak



load (60 MWs) in 2018 and 3.0% of peak load (234 MWs) in 2025. (IRP Ch. 8, Appendix B,

Vol. 4 at 3-1).

Specifically, the DSM Study found that the Capacity Reduction Program is cost. effective
for large C&I and extra large C&I customers in 2017 and 2018 under the Realistic Achievable
Potential (“RAP”) Scenario. The DSM Study also shows that the Capacity Reduction Program is
cost-effective for medium C&I customers under the RAP. Scenario in 2018. (IRP Ch. 8,

Appendix B, Vol. 4 at Table 3-4).

Perhaps most importantly, the DSM Study indicates that the Capacity Reduction Program
is cost-effective for all C&I customers under the RAP Scenario in every year from 2018-2034.
(1d.). Moreover, the DSM Study shows that a Residential Direct Load Control program is cost-
effective every year duﬁng the 2020-2034 period under thé RAP Scenario. (IRP Ch. 8, Appendix
B, Vol. 4 at Table 3-4). Based on implementation of these cost-effective demand response
programs, the DSM Study concluded that the substantial peak load reduction of 3.0% in 2025 is

realistically achievable. (IRP Chapter 8, Appendix B, Volume 4 at 3-5).

L5 Despite the Results Of Its Own Comprehensive DSM Study Ameren Has Made No
Commitment to Demand Response in the 2016-2018 Period and a Limited Commitment

During the 20 Year Planning Cycle

As discussed above, Ameren makes no commitment to even a pilot demand response
program in its IRP. Instead, Ameren holds demand response hostage to Ameren’s

implementation of AMI beginning in early 2617. (IRP Ch. 8 at 63). This is a red herring because



Ameren has not even committed to AMI at this time. (IRP Ch. 8 at 63). In fact, according to
Ameren’s own IRP Ameren is still in the process of “understanding the business case” for
conversion of its system from AMR meters to AMI meters. (/d.). Moreover, Ameren has not
shown that AMI is required for residential direct load control to be effective. With AMI, it is
easier to measure and validaté demand response performance. It is not true, however, that AMI is

required for cost-effective residential demand response to be deployed.

‘With respect to its 20 year plan, Ameren Missouri does include an $11 million annual
budget for demand response in 2020 under the RAP Scenario. (IRP Ch. 8 at 21). Howevef, this
budget is miniscule compared to the $50 million budget for energy efficiency in the same year.
(IRP Ch. 8 at 20). Moreover, while the annual energy efficiency budget study grows steadily
from $50 million in 2020 to almost $1Q0 million in 2034, the annual demand response budget is

projected at $11 million or less during each year from 2020-2034. (IRP Ch. 8 at 20, 21).

The upshots of Ameren’s verbiage and numbers are the following: (a) Ameren has made
no commitment to demand response during the 2016-2018 period; and (b) Ameren has not
included growth of demand response during the 20 year planning period. Clearly, both of these

provisions should be revised in Ameren’s final IRP.



D, Comverge Recommends That Ameren Commit To Implement Demand Response in
the 2016 - 2018 Period and To Substantially Grow Demand Response During The 20 Year

Planning Horizon

Demand response must be an integral part of Ameren Missouri’s IRP because it is
essential in both facilitating Ameren Missouri’s compliance with USEPA’s Clean Power Plan
and-satisfyiﬂg the energy requirements of its customers in the most cost-effective manner. These
objectives Simply will not be accomplished unless Ameren Missouri aggressively begins its
pursuit of demand responsé during the 2016-2018 period and revises its plans to annually grow

demand response during the entire 20 year planning period.

To address these issues, Comverge recommends that Ameren Missouri not continue to
hold all demand response programs for the 2016-18 period hostage to Ameren Missouri
beéinning AMI implementation in early 2017. Instead, Ameren Missouri’s IRP should include
substantial pilot programs for capacity reduction for C&I customers and direct 1bad control for

large residential customers during the 2016-2018 period.

Just as importantly, Ameren Missouri’s long-term planning for demand response must
provide for substantial annual growth of demand response throughout the 20 year planning
horizon rather than the current approach of capping its annual demand response budget at the

relatively small amount of $11 million.
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CONCLUSION

Pursuant to 4 CFR 240-22.080(9), Comverge is willing to work with Ameren Missouri
and other parties within the next sixty days to attempt to reach a joint agreement on a plan to
remedy the concerns and deficiencies in Ameren’s IRP identified above and the concerns and

deficiencies identified by other parties.

Respectfully submitted, |

Comverge, Inc.

Date: February 27, 2015

One of the Attorneys for Comverge, Inc.

Attorneys for Comverge, Inc.
Patrick N. Giordano

Giordano & Associates, Ltd.
35 E. Wacker Dr.

Suite 1525

Chicago, IL 60601

Tel: 312-580-5484

Leo Konzen

Lueders, Robertson and Konzen
1939 Delmar Ave.

Granite City, IL 62040

Tel: 618-876-8500

Thomas E. Loraine

Loraine and Associates
4075 Osage Beach Parkway
Suite 300

Osage Beach, MO 65065
Tel: 573-348-8909
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CERTIFICATE OF SERIVCE
I, Thomas Lorraine, an attorney, certify that I caused a copy of the foregoing éomments

of Comverge, Inc. on Ameren Missouri’s Integrated Resource Plan to be served upon all parties
of record by causing same to be filed electronically in the above-captioned case and serving

same electronically on February 27, 2015.

Thomas E. Loraine
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NAVIGANY

Copyright
This report is protected by copyright. Any copying, reproduction, publication, dissemination or transmittal in
any form without the express written consent of Navigant Consulting, Inc. (Navigant} is prohibited.

No Warranties or Representations, Linidtation of Liability

THIS REPORT (THE “REPORT”) WAS PREPARED FOR AEMA ON TERMS SPECIFICALLY LIMITING THE
LIABILITY OF NAVIGANT AND NOT TG BE DISTRIBUTED WITHOUT NAVIGANT'S PRIOR WRTTTEN
CONSENT, AND PURSUANT TO THE TERMS OF ANY THIRD-PARTY ACCESS AGREEMENT.
NAVIGANT'S CONCLUSIONS ARE THE RESULTS OF THE EXERCISE OF ITS REASONABLE
PRDFESS!'.ONAL JUDGMENT. UJSE QF THTS REPORT BY THE READER FOR WHATEVER PURPOSE
SHOULD NOT, AND DOES NOT, ABSOLVE THE READER FROM USING DUE DILIGENCE IN VERIFYING
THE REPORT'S CONTENTS. '

BY THE READER'S ACCEPTANCE OF THIS REPORT, YOU HEREBY AGREE AND ACKNOWLEDGE THAT
(A) YOUR USE OF THE REPORT WILL BE LIMITED SOLELY FOR INTERNAL PURPOSE, (B} YOU WILL
NOT DISTRIBUTE A COPY OF THIS REPORT TO ANY THIRD PARTY WITHOUT NAVIGANT'S EXPRESS
PRIOR WRITTEN CONSENT, AND (C) YOU ARE BOUND BY THE DISCLAIMERS AND/OR LIMITATIONS
ON LIABILITY OTHERWISE SET FORTH IN THE REPORT: NAVIGANT DOES NOT MAKE ANY
REPRESENTATIONS OR WARRANTIES OF ANYY KIND WITH RESPECT TO (T) THE ACCURACY OR
COMPLETENESS OF THE INFORMATION CONTAINED IN THE REPORT OR IN ANY OF THY OTHER
'DOCUMENTS, (II) THE PRESENCE OR ABSENCE OF ANY ERRORS OR OMISSIONS CONTAINED IN THE
REPORT, (1) ANY WORK PERFORMED BY NAVIGANT IN CONNECTION WITH OR USING THE ‘
REPORT, OR (IV) ANY CONCLUSIONS REACHED BY NAVIGANT AS A RESULT OF THE REPORT, AND
(E) ANY USE WHICH YOU MAKE OF THIS REPORT, OR ANY RELIANCE ON IT, OR DECISIONS TO BE
MADE BASED ON IT, ARE THE RESPONSIBILITY OF YOU. NAVIGANT ACCEPTS NO DUTY OF CARE OR
LIABILITY OF ANY KIND WHATSOEVER TO YOU, AND ALL PARTIES WAIVE AND RELEASE
NAVIGANT FOR ALL CLAIMS, LIABILITIES AND DAMAGES, IF ANY, SUFFERED AS A RESULT OF
DECISIONS MADE, OR NOT MADE, OR ACTIONS TAKEN, OR NOT TAXEN, BASED ON THIS REPORT.
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NAVIGAN

On June 2, 2014, the U.S. Environmental Protection Agency (EPA) released the Clean Power Plan (CPP),
a proposal to regulate carbon dioxide (COz) emissions from existing fossil-fuel power plants under
section 111(d) of the Clean Air Act (CAA). The EPA did not directly include demand response (DR) in
the CPP, either as a building block in their calculations of state goals or as a potential CO:z emission
reduction strategy for states to employ in their implementation plans. This report contains analysis that
shows that DR can reduce CO2 emissions, and merits consideration by the EPA for indusion in the final
CPP. )

This analysis includes a literature review on the topic of DR and COz emission reductions, modeling of
dixect emission reductions from DR, and a qualitative review of indirect emission reduction potential
from DR. The literature review concludes that DR should be included in the menu of demand-side
options for emission reduction. The modeling effort examines three markets: the PJM Interconnection
(PIM), the Midcontinent Independent System Operator (MISO}, and the Electric Reliability Council of
Texas (ERCOT). Several pathways by which DR can directly reducé emissions are examined. In each,
cases with different assumptions to stress test the results are examined. Four pathways were examined
in this study: : “
» Two pathways are the focus of direct emission reductions
1) When DR reduces peaic Toad
2) When DR provides ancillary services
+ 'Two pathways are the focus of indirect emission reductions
1) When DR contributes to increased levels of reriewable penetration

-2) When DR impa&s the economics of power plants such that the system fuel mix changes

Overall Navigant estimates that DR can directly reduce CO:z emissions by more than 1 percent through
peak load reductions and provision of ancillary services, and that it can indirectly reduce CO» emissions
by more than I percent through accelerating changes in the fuel mix and increasing renewable

" penetration. For contexi, 1 percent of 2012 CO: emissions from affected sources under the CPP is 19.5
million metric tons.! This emission reduction potential is significant when compared to the EPA’s
targets, which propose to reduce emissions from fossil-fuel power plants by 20 percent from 2012 levels
by 2030:2 Navigant's analysis demonstrates that DR is able to provide valuable CO; emission reductions
and should be a strategic part of implementation of the CPP.

1 Based on calculations from the EPA’s Technical Support Document: Translation of the Clear Power Plan Entission Rate-
based Goals to Mass-based Equivaler:ts, released on November 6, 2014

220 percent emission reduction calculated using data from the EPA’s Technical Support Document: Transiation of the
Clean Power Plan Esmission Rate-based Goals to Mass-based Equivalenis, released on November 6, 2014,

Proprictary Page 1
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NAVIGANT

1.1 Background on the Clean Power Plan

On June 2, 2014, the U.S. Environmental Protection Agency (EPA) released the Clean Power Plan (CPP),
a proposal to regulate carbon dioxide (COz) emissions from existing fossil-fuel power plants under
Section 111(d) of the Clean Air Act (CAA). The CPP has two main parts: calculation of the emission rate
targets and direction for states to implement plans to meet those targets. The EPA used building blocks
to calculate emission rate targets, but the CPP does not propose to require or limit states to using those
building blocks for implementation. The EPA’s targets are desagned to reduce emissions from fossil-fuel
power plants by 20 percent from 2012 levels by 2030.% : ;

The proposed targets represent the EPA’s assumption of the level of emission reductions that can be
achieved by cost-effective prograns and policies using its Best System of Emissions Reduction (BSER)
methodology. In the CPP, the EPA defines BSER as a combination of four building blocks:

1. Improvements to the efficiency of carbon-intense, fossil-fuel power plants

2. Substitution of carbon-interise genemhon with less-carbon-intense generation (e.g., teplacing
coal generation with gas)

3. Substitution of catbon-intense generation with low- or zeto-carbon generation (e.g,, replacing
coal generation with muclear and/or renewables)

4 Reduction of the total amount of generation required through demand-side energy efficiency

programs

The CPP allows compliance mechanisms to indude cap-and-trade programs and multistate
implementation plans, making way for the expansion of existing regional trading schemes like the
existing regional and state programs in the Northeast and California, as well as the potential addition of
new trading schemes. On November 6, 2014, the EPA released technical guidance on converting state
emission rate targets to mass-based targets.

1.2 Purpose of this Study

The objective of this effortis to demonstrate that DR can help achieve meaningful emission reductions
that will help reach CO: targets. This study describes the potential for emission reductions; forecasting
actual emission reductions that would result in a given case is beyond the scope of this stidy. This
analysis is intended to show that the CO: reduction potential of DR merits consideration by the EPA. for
indlusion in the final CPP. ’

320 percent emission reduction calculated using data from the EPA‘s Technical Support Document: Translation of the
Clean Power Plan Emission Rate-based Goals to Mass-based Equivalents, released on November 6, 2014

Progriefary Page 2
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1.3 Methodoelogy

The study examines literature relating DR to emission reductions, and considers direct emission
reductions resulting from DR as well as indirect reductions resulting from DR’s role in supporting
renewables and iinpacting the economics of plant operations and fuel use. Direct emission reductions
can result from peak load reductions and through providing ancillary services, specifically synchronized
teserve and regulation. Navigant models direct emission reductions for three markets: the PJM
Interconnection (PJM), the Midcontinent Independent System Operator (MISO), and the Electric
Reliability Council of Texas (ERCOT).* Analysis cases are developed using different assumptions for DR
penetration. The model is run assuming different levels of DR, including a null case with no DR. Each
case compares the overall system emissions from the null case with those from differing levels of DR
penetration. For emission reductions from peak load reduction, Navigant calculates the emissions from

" the expected marginal energy unit during super-peak load hours fo estimate the reductions due toDR. -
For reductions from ancillary services, the model dispatches the system against the energy and ancillary
services requirements and compares the changes in COz emissions from. system operations. This study
also provides a qualitative overview of the potential for indirect emission reductions from DR.

. *For a deseription of the models see Appendix B

Proprietary Page 3
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NAVIGANT

Navigant conducted a review of liferature pertaining to DR and CO: emission reductions. Methods.
included internet searches, professional referrals, and inquiries with the Lawrence Berkeley National
Laboratory’s Demand Response Research Center and the Association of Demand Respénse and Smart
Grid. This review uncovered studies that directly relate to the subject matter and that have some
tangentially-relevant information.

The Pacific Northwest National Laboratory released a veport in 2010 entitled The Smarf Grid: An
Estimation of the Energy and CO2 Benefits. This report articulates nine mechanisms by which the smart grid
can reduce energy use and carbon impacts associated with electricity generation and delivery. It states:

“Demand vesponse itself can reduce encrgy consumption because controlling an end-use to lower
peak lodd demand shifts the load to other times, or in some cases actually eliminates some
consumption. Although there may be some physical explanation for the energy savings reported by
demand response programs, we believe the primary contribution comes from heightened auwareness
oferzergy use on the part of the participunis. The smart grid can provide reductions in primary
energy and COz emissions by shifting peak load to more efficiert lower entission base and
intermediate generation resources. Utility programs have shown that shifting load from peak toad
generating power plants to more efficient off-peak-load power plants provides such reductions: the
California “Shift & Save” quantifies the reduced COz emissions at befween 10 and 20 percent.”

The Texas Clean Energy Coalition commissioned a study in 2014 entitled Exploring Natural Gas and
Renewables in ERCOT, Part II: The Role of Demand Response, Energy Efficiency, and Combined Heat & Power.
It modeled existing DR programs in ERCOT and new program scenarios. The report states:

“Energy efficiency and demand responise provide substantial opportunities to displace futire
capacily additions and lower overall elecivicity costs. In total, this represents a 40 to 50 percent
reduction in projected peak demand growth (depending on the carbon policy scenario). The
combined effects of lower lond forecasts, DR, EE and CHP have slightly reduced average customer
bills and greenhouse gas emissions. The combined effects of higher gas prices, lower load growth,
enhanced DR and CHP installations lower CO2 emissions about 4 percent by 2032 versus the
Phase II Reference Case or 143 mﬂlwn metric tons. This is the equivalent of closing one 600 MW
coal plant for 30 years.”
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There are several studies that explore the indirect effect that DR can have on emissions by helping to
integrate infermittent renewable energy like solar and wind power onto the grid. The North American
Flectric Reliability Corporation (NERC) recently released analysis of the CPP that states:

“A large penetration of Varmble Energy Resources (VER) will also require mainiaining a

' sufficient mmount of reactive support and ramping capability. More frequent ramping needed to
provide this capability could increase cycling on conventional generation. This could contribute to
increased mainienance hours or higher forced oulage rates, potentially increasing operating
feservé requirements.”

The literature review indicates that DR can play a meaningful role in reducing COz emissions and should
be included in the menu of demand-side options for emissions reduction.

Proprietary Fage
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This section provides an overview of the three markets analyzed in this project. Wholesale market areas
were chosen for this analysis due to the availability of data. The results of this analysis are translatable to
vertically integrated utilities because the ways in which DR influerices emissions are similar regardless
of whether that DR is called upon by a market or by a utility.

3.1 DR in the PJM Market
This section presents an overview of DR in PJM and a discussion of ancillary services in this market.

3.1.1 DR in PJM

The implementation of PJM’s capacity market, the Relaibility Pricing Model {RPM), in 2007 fadlitated
significant growth in demand-side participation in the capacity market. DR can bid into the energy
market, curtail for emergency conditions, of provide both services. The majority of DR’s revenues comes
from capacity payments because they are generally used for emergency curtailment during periods of -
extrememly high load. Figure 1 indicates historical and forecasted DR and energy effciency (EE)

capability by year as it participates in the capacity market, After years of steady increases, DR
participation has decreased in the past two aiictions due to recent caps on limited and extended summmer
DR and mandates that DR providers give increased assurance they will be able to deliver demand
reductions promised in their offers. About 12 gigawatts (GW) of DR dleared the RPM in the 2017/2018
auction.

 Figure 1. Demand-Side Participation in Capacity Market

. e s
-mmmu-mm MW -«ﬂﬁmwﬂn-me«muw

Source: 201712618 RPM BESE st:dwzl Auchnn Ras-xdts Report
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PIM also operates an Economic Load Response Program (ELRP), which allows commercial and

industrial customers to voluntarily reduce load during times when their bid exceeds the locational o
energy market price at that time. There are no penalties for non-compliance and payments are made for
cach megawatt-hour (MWHh) that is curtailed. From the implementation of the RPM in 2007 until 2011,

the capacity payments were the dominant source of income for DR resources, so payments through the
ELRP declined substantially. After the implementation of Federal Energy Regulatory Commission
(FERC) Order No. 745 in April 2012, which requires that demand-side resources be paid for the full
locational marginal price (LMP), ELRP participation rates increased significantly.

Table 1. PJ# Economic Load Response Program

Registered Resources on- . )
Peak Load Day (MW) 2042 - 2302 2375

~ Total Energy Savings (MWh) 16,782 141568 127,045
" Source: P[M State of the Market Reporis

3.1.2 Ancillary Services in P]M

.. Ancillary services support the reliable operation of the electric grid. PJM currently promdes megulanon,
synchronized reserve, and non-synchronized reserve (operahng reserves) through markets that are
opetated by PJM. i

Regulation reserve is a service that allows the systein operator to adjust participating generation to
accommodate short-term differences in system loads and resources. As demrand increases or decreases
from mement to mmoment, generation or DR resources are ramped up and down automatically, keeping
the grid in balance. DR is limited to providing 25 percent of regulation; DR provided approximately 1
percent of recrulatton in PJM in 2013. Also in 2013, coal units provided only 15.5 percent of regulation, a
decline from the 30 percent of :regulahon they provided in 2012.

Originally limited to syn&rom.zed reserves, PJM's Primary Reserve market now includes primary
reserves that are not synchronized. To provide synchronized reserve, a generator must be synchronized
to the system and capable of providing output within 10 mimutes. DR resources can also provide
synchronized reserve. In 2012, PJM's primary rescrve requirement was 150 percent of the footprint's
largest contingency (2,063 megawatts [MW]), and 1,375 MW of that requirement was required to be
synchronized. Non-synchronized primary reserves are those that could deliver energy within 10 minutes
from a shutdown state, such as hydro and combustion turbines (CTs). DR is a significant part of the
synchronized reserve market in PJM. DR is limited to providing 33 percent of synchronized reserves and
provided approximately 17 percent in 2013.

Both the regulation and synchronized reserve markets are cleared on a real-time basis. A unit can be
selected for either regulation or synchronized reserve, but not for both. The regulation and the
synchronized reserve markets are cleared interactively with the energy market.
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3.2 DR in the MISO Market _
This section discusses the role of DR in MISO including a discussion on ancillary services.

3.21 DR in MISO

DR programs in MISO can be categorized into the following: Behind-The-Meter Generation (BTMG),
Load Modifying Resources (LMRs), Emergency Demand Response (EDR), and Demand Response as a
Resource (DRR). BIMG consists of emergency generation and other physical capacity that can be furned
on during a power shortage. This generation is located either in the distribution system or on customers’
sites and therefore is measured as a reduction inload. LMRs are physical loads that can be curtailed i in
an emergency, such as reduced consumption at an industrial sité or reductions in lighting and air
conditioning. Both of these programs are administered by load-serving entities (I.SEs), and MISO does
not directly control them. EDR consists of BTMG and LMRs but differs from the other programs in that
MISO has direct control to curtail these loads during declared NERC emergency events. However, by
definition, EDR is not price-responsive, does not set energy prices, and does not participate dJrecﬂy in
the MISO energy markets.

- Economic DRR is the only type of DR program that can participate in the energy market, not only during
emergencies, but at any time when energy prices exceed the marginal value of the consumer’s electricity
consumption. A summary of resources enrolled in MISO DR programs from 2011 to 2013 is given in
Table 2. MISO resources enralled in DR programs have been fairly constant in recent years, although
there was a substantial increase in enrolled LMRs in 2013,

Table 2. MiSO Demand Respdnse Programs

BTMG 3,001 2969 3411 4%
MR 2898 2882 5045 5%
EDR 930 902 894 1%
" DRR 547 443 M7 0%
Total 7376 7196 9797 10%

Souree: 2013 State of the Market Repm't MISO websile

For resource adequacy, all DR resources are treated as comparable to gemeration resources in their ability
o meet planning reserve margins in the Resource Adequacy Construct. Increases in DR in MISO are
likely as MISO has initiated significant efforts to reduce barriers to integrating DR resources info existing
markets. MISO has developed a conceptual design for enabling LMRs and BTMG to set prices when
called and is planning to implement this mechanism by September 2015. As quantities of DR resources
grow, they are expected to be deployed more frequently to satisfy peak loads and to respond to system
contingencies.
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3.2.2 Ancillary Services in MISO

MISO began its ancillary services market in January 2009. MISO currently provides regulation, spinning,
and supplemental reserves (non-spinning reserves). To provide spinning reserve, a generator must be
synchronized to the system and capable of providing output within ten minutes. To provide
supplemental reserve, a generator must also be able to provide output with ten minutes, but the resource
can be off-line, '

DR that participates in MISO's DRR program js characterized as either a Type I or Type Il resource. Type
1 resources are capable of supplying a fixed, pre-specified quantity of energy or contingency reserve
through physical load interruption. Conversely, Type Il resources are capable of supplying varying
levels of entigy or operating reserves on a five-minute basis, such as through controllable load or
behind-the-meter generation. Type Il resources can currently offer all ancillary services products,
whereas Type I units are prohibited from providing regulatmn DR provided approximately 13 percent
of the spinning reserves in MISO in 2013.5

3.3 DRinthe ERCOT Murkei’
This section describes the role that DR currently plays in the ERCOT market.

331 DRin ERCOT

ERCOT has approximately 1,200 MW of load resources (mostly large industrial consumers) that bid into
the day-ahead market and can be curtailed at times of high prices and in emergencies. Additionally, it
has approximately 700 MW in emergericy interruptible load (from commercial and industrial customers)
that is shed to prevent blackouts.$ -

332 Anallary Servzces in ERCOT

ERCOT currently operates day-ahead and balancmo g ancillary service markets for reg-up and reg-down
(frequency regulation), responsive reserves {spinning raerves) and non-spinming resexves (30-minute
reserves).
Regulation reserves are used to balance demand and supply dynamically in real time. To provideup
regulation (reg-up), generators are given a higher set point and asked to increase power output from that
point in real time. For generators providing down regulation (reg-down) the situation is reversed: they

. lower power outpnt in real time. Responsive reserve must be able to replace lost gensration within 15
seconds. Non-spinning reserves must be able to deploy within 30 minutes of being called upon. FRCOT
allows qualified load resources to participate in the responsive reserves and non-spinning reserves
ancillaty services markets. Those providing responsive reserves must have ligh set under-frequency
relay equipment that enables them to be automatically tripped when the frequency falls below 59.7 hertz
(Fz), which will typically occur only a few times per year. Deployments of non-spinning reserves occur
much more frequently. To date, load resources have shown a dear preference for providing responsive

5 Calculation based on data from Alcoa whitepaper, forthcoming.
¢ ERCOT 2014 Quick Facis.
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ERCOT.

resexrve service; load resources are limited to providing no more than half of responsive reserves in
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Navigant’s modeling indicates that DR has the potential to directly reduce overall sector COz emissions
by more than 1 percent annially through peak load reduction and provision of ancillary services.
Indirect emission reductions from supporting the expansion of renewable resources and changing the
fuel mix used in generation have the potential to be larger. These results are described below.

4.1 Direct Emission Reductions ‘
Navigant quantitatively assessed two direct emission reduction pathways:

1} When DR reduces peak load

2) When DR provides ancillary services
411 DR Providing Peak Load Reduction
DR has a direct impact on COz emissions when it provides peak load reduction. The impact is assessed
by displacing natural gas CTs that are in service to provide peaking capacity on high load days. For peak
load reduction, Navigant modeled direct emission reductions from varying levels of DR penetration.
The following cases were run:

» Variations of DR penetration based on the number of hours DR is called using the total MW of
DR in each market”. The values varied from 10 o 100 hours called. No backup generation
assumed.

= Variations of DR penetration based on the amount of megawatts of DR that is called (withan
assumption that DR was called for 50 hours annually). No backup generation assumed.

¢ The two above cases were run assuming 25 percent of DR used for peak load reduction also used
on-site diesel backup genération. _ ;

For the peakload reduction cases, it was assuumed that none of the peak load reduction is shifted to
another timeframe.$ In all cases the displaced generation was assumed to be the average of the highest 1
percent of natural gas-fired CT capacity in the region in regards to total variable costs.

7 Values pulled from the latest versions of the PJM, MISO, and ERCOT State of the Market Reports. The values are
9,360MW for PJM, 9,355MW for MISO, and 850MW for ERCOT.

8 This assumption regarding load shifting simplifies the calculations. Navigant reviewed literature addressing the
degree to which Joad reduction provided by DR is shifted to other periods of time. Based on this review, load
shifting was determined not o be a significant factor in the emissions calculation. Note that peak load reductions
account for a smaller reduction in energy than the use of DR to provide andillary services year round. Also, a recent
study of direct load control found little snapback or pre-cooling: PECO. Final Annual Report for the Pennsylvania
Public Utility Commission for the Period June 2012 through May 2013 Program Year 4 for Pennsyloania Act 129 of 2008
Energy Efficiency and Conseroation Plar, 2013, Another study showed no load shifting during winter DR events:
Lawrence Berkeley National Laboratory, Field Demonstration of Automated Demand Response for Both Winter and
Sumumer Events in Large Buildings in the Pacific Northwest, 2012. ; Other resources reviewed indlude NV Enexgy,
“Demand Response Program, Program Year 2013, Final Evahiation Report,” 2014; Ontario Power Authority, “2012
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The potential for annual emissions reduction from DR, based on the CPF taxgets for 2030, is on thie order
of (.05 percent to 0.35 percent, with the variance caused by the number of MWh of DR that are called
within the year. As expected, the emission reduction is higher when more MWh of DR are called ina
year. Also as expected, emission reduction is lower when DR is backed up by on-site diesel generators.

===

10  001%  003%  004% . 10% 000%  001%  002%

20 001%  0O5%  0.07% 0% 001%  003%  0.04%

~ 30 0.02%  008%  041% 30% 001% - 0.04%  0.06%
40 003%  011%  015% . - 40% 001% . 005%  00T%

50 003%  013%  0.19% 50% - 002% ~ O007%  0.09%

60 0.04%  0.16% 0.22% 60% - 0.02%  008%  0.11%

70 004%  0.49%  0.26% 70%  002%  009%  0.13%
80 005%  021%  030% 80% 003%  0M%  0.15%
%0 006%  024%  033% 90%  003%  012%  0.17%
100 - 0.06% 0.27% 0.37% 100% - 0.03% 043%  0.19%

Seurce: Navigant

Table 4. Direct Emission ReducHons from Peak Load Reduction — 25 Percent Backup Generation
) Cases

0 001%  002%  003%  10% - 000%  001%  002%
20 0.01%  0M4%  0.06% 20%  001%  002%  003%
B 0.02% 006%  0.09% 30%  0.01%  003%  0.05%
40 0.02% 0.08% 0.12% 0%  001%  -0.04% 0.06%
50 . 0.03% 011%  0.15% 50%  001%  005Y% 0.08%
60 003% - 013% 0.18% 6%  002%  0.06% 0.09%
70 0.04% 0.15% 0.21% 70% 0.02% 0.07% 0.11%
80 0.04% 0.17% 0.24% 80% 0.02% 0.05% 0.12%
90 0.05% 0.19% 0.27% 90%  002%  010% 0.14%
100 0.05% 021%  0.30% 100%  0.03% 0.11% 0.15%

Source: Navigant

Impact Evaluation of Ontario Power Authority's Commercial & Industrial Demand Response Programs,” 2013;
Alcoa, Dynamic Demaend Response- A New Paradigm, 201%; and Lawrence Berkeley National Laberatory, Coordination of
Energy Efficiency and Demand Response, 2010,
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4.1.2 DR Providing Anciflary Services

Andllary services provided by fossil generation result in some units operating at lower capadity levels in
order to provide operating reserve and regulation services. Plants run less efficiently when turned down
and thus emit more COz. DR provided ancillary services can reduce CO2 emissions due to more effident
dispatch of generation units. As an illustration, if a 500 MW coal plant bids 200 MW into the reserves
market it then takes a heat rate penalty for operating at 300 MW instead of 500 MW. The EPA
demonstrated in their calcutations for building block 1 in the CPP that small chant,es in the heat rates of
coal plants can have a significant impact on CO2 emissions.

~ For andllary services, Navigant modeled direct emission reductions from varying levels of DR
penetration for four ime classifications: summer on-peak, summer off-peak, winter on-peak, and winter
off-peak.? In addition, Navigant ran the following cases:

1) Va.natlom on the heat rate impacts of turmng plants down
2) Highload
3) Low cost of coal

Navigant estimates that DR providing ancillary services can reduce CO; emissions by 0.3 to 0.8 percent
annually. As seen in the High Heat rate, High Load, and Low Coal Cost cases, DR providing ancillary
services can reduce CO: emissions by a greater amount for an individual hour in which these
assumptions are present. Higher loads tend to result in higher COz reductions asless efficient gas units
are on the margin and there are Jarger heat rate penalties for operating below full load. In ERCOT,
increasing load beyond the summer peak average leads to reductions in COzin excess of 2 percent in
individual hours. This results from the fact that there is less coal generation in the region, therefore the
reductions in CO» are driven by using more efficient natural gas combined cycles for generation rather
than CTs. This effect is not present in MISQ and PJM as there is still significant coal. DR has an even
greater potential for emission reductions in cases with low net load (net of renewable penetration). There
may be situations where renewables need to be curtailed such that sufficient fossil fuel generation is
available to provide ancillary services. In these circumstances, DR can instead provide the ancillary
services, thereby preventing the curtailment of renewable resources. The COz emission reductions in -
such a scenario could be 10 percent or more. Additionally, curtailment is often caused by transmission
constraints and DR's ability to be sited dose to load malkes it less likely to be affected by such constraints
when providing ancillary services,

? The DR penetration levels are based on observations in the PJM market. The 25 percent reduction represents a
conservative estimate of DR currently active in PJM, 33 percent is rep:esenta‘cwe of penetration rates under current
rules, and 50 percent is a plausible high case. :
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= = o i

Load (MW) 107,853 83012 93,993 B1,403 107,853 . 130000 107,853 95,859

__ Adoional Renewable Gen (M) - ‘. - < - . - - -
___Reserve Requiremant (M) 1,375 1,375 1375 1,376 1375 1378 1,375 1,375
Up Regulaion Requirement 979 979 979 479 479 979 - 479 979
Down Regulafon Requirement 978 979 ar . 879 979 979 79 979
% CO2Reduiction - 0% A/S from DR 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 00% 0.0%
% CO2Reducion- 25% ASfomDR - -0.3% 03%  -03% -03% 0.4% 0.3% 01% 03%
% CO2 Reduction - 33% ASS from DR - 44% 03% -04% 04% "-0.5% £.3% 0.2% -0.4%
. % CO2 Reduckan - 50% AS from DR -0.6% 0.5% 0.5% 06% - -DB% 05% 0.2% -06%

Source: Neoigant : )

"Table 6. Direct Emission Reductions from Ancillary Services by Casein MISO

; . Load (MW 69,301 55,358 64,150 55,757 69,301 85,000 69,391 . 63,563
Adifonal Repewiable Gen (MY S e - . oz - ) g

Reserve Requirement (M¥] 2,000 2,600 2,000 2,000 2,000 2000 * 2,000 - 2000

Up Regulsfon Requiremant 559 569 56 559 " BRg 560 550 568

Down Regulalon Requirement 568 569 569 569 569 ' 569 569 569

% C02 Reducton - 0% AIS FomDR 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% 02 Rediclon - 25% AS fom DR 04% - 04% 04% 4% . D5%  D.3% 0.4% -04%

% €02 Reducion - 33% A/S fom DR 05% 05% 0.5% -0.5% 0.6% 03% 04% 0.5%
% CO2 Reducton - 50% A'S fomDR -0.8% 08% -0.8% -0.8% 0.9% 0.4% 04% 08%

- Source: Navigant i )

Table 7. Direct Emission Reductiens from Andillary Services by Case in ERCOT

Load (MW 52,501 38630 37,126 31419 52,801 80,000 62,801 43454
Addifonal Renewable Gen (W) = g 5 % ’ . s . E

Reserve Requiremant (MW 4200 4200 4,200 4,200 4,200 1,200 4,200 4,200

Up Regulafon Requirement 503 503 503 503 503 503 - 503 503
Down Regulaion Requirement 402 402 402 2 402 402 407 402

% COZ Reducion - 0% A/S fom DR 0.0% 0.0% 0.0% 0.0% 00% 0.0% 00% 0.0%
% CO? Reduckon - 25% A/S fom DR -0.4% 03% -0.2% 2% " -08% 1.5% 04% 03%
% CQ2 Reduchion - 33% AJS fom DR 05% 0.4% -03% -0.2% -0.5% 1.9% 5% 0.4%
% COR Reducton - 50% ASS fom DR 08% -0.6% -04% . 04% -1.3% 24% .89 -0.6%

Source: Navigant
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4.2 Indirect Esnissions from Demand Response

DR can indirectly infiuence CO2 emissions through two pathways:
1) Changes in fuel mix
2) Renewable integration

4.2.1 Changes in Fuel Mix

DR is a low-cost option for providing capacity margin and ancillary services. This displaces revenue or
value fossil fuel plants may rely on by providing these services. There are a number of factors driving
the current wave of retirement of inefficient fossil fuel plants that tend to be high CO:z emitters, including
competition in the energy market with cheap natural gas that is primarily driven by the shale revolution
and increased costs to comply with other environmental regulations. DR can provide year-round
ancillary services and is expected to provide more regulation services over the CPP compliance period
due to increased Tencwable penetration and advancements in technology for controlling loads. As a
result, DR is one of the factors that can lead to lower capacity factors for inefficient fossil fuel units and
thuslead to their retirement.*® PJM noted this trend in a recent transmission expansion plan.!! The COz
emission reductions from one inefficient fossil fuel retirement can be significant., The CO2 emission
reductions from fossil fuel plants that have already retired, have announced that they will retire, and
that will likely retire before 2030 are substantial. PJM calculates that the removal of COz emissions from
coal units that have announced their retirement reduced overall emissions from units covered by the
CPP by 12 percent, or from 442 million short tons to 392 million short tons, using 2012 emissions.2 These
emission reductions in PJM play a major role in helping states meet their proposed interim (2020—2029)
goals under the CPP.

DR also allows fossil fuel units that plan to retire to do so earlier. DR provides stopgap capacity untik
replacement capacity can be built and reduces the amount of replacement capacity needed.’ For
instance, in PJM, Navigant estimates that increases in DR would allow PJM to decrease the capacity of
reliability must-run (RMR) units.1 )

© FirstEnergy in Docket EL14-55 on May 23, 2014 states that “continued use of demand response in capacity
auctions is likely to prevent generation units owned by FirstEnergy to clear in PTM’s auctions, resulfing in
potentially millions of dollars in lost revermes,” and that FERC's decision “will impact not only rates, but
commercial decisions whether to close or build new generation resources.”

<Jfelibrary ferc gov/idmws/file listasp? t id=14219331

n PIM, 2012 Regional Transmission Expansion Plan: hitp:/fwww.pim com/documents{reports/rtep-documents/2012
Iep.aspx

12 PIM’s presentation EPA’s Clegn Power Plmi Proposal: Review of PIM Amlyses Preliminary Resuits, presented o the
Members Committee cn November 17, 2014: http://www.pjm.com/~/media/committees-
groups/committees/mc/20141117-webinar/201411317-itemn-03-carbon-rule-analvsis-presentation.ashx

1 See Sierra Club's comments to the New Jersey Board of Public Utilities on Dockst EO11050309, July 12, 2011:
hitp://nicav dffenerev/Sierra %20Reply %20Comments.pdf

4 PjM currentiy has three plants categorized as RMR for a tofal of 870 MW of coal-fired capadity
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The potential for indirect CCz emission reductions from fossil fuel retirements attribiitable to DR is
viewed as larger than the direct emission reductions modeled through peak load reduction and ancillaxy
services. DR is a contributing factoer to plant retirermnent decisions that have large impacts on emissions.
While a precise estimate of the MW of retirements attributable to DR is difficult to derive, the size of the
impact and the role that DR plays in the ecenomics of plant operating decisions indicate that DR can
help achieve significant emission réductions.

422 Renewable In;egraﬁon

DR plays a role in the development arid integration of renewable resources that can reduce CO»
emissions. Larger amounts of renewables on the grid increase the need for ancillary services due to the
intermittent nature of solar and wind generation.’ DR is a low cost way to meet the inceased demand
for ancillary services. This makes increased levels of renewable penetmtmn more economic, which
results in lower levels of COz emissions.

As dlsc:ussed in Section 4.1.2 above, DR providing ancillary services reduces the need to curtail
renewable generation in favor of fossil fuel generaticn because DR prowdes anciliary services without
adding additional generation to the grid. Therefore, DR allows a g-reater portion of load to be met by -
renewable generation.

Additionally, DR can be procured quickly and in small amounts. Renewables are added to the gridin
small increments and over periods of time. DR can be procured as needed to support renewables as they
are added to the grid, without the lead time needed to plan and build a fossil plant. In this way, DR
helps smooth the “lumpiness” of capacity additions that occurs as renewables are integrated into the
grid. , :

15 Several studies discuss this, including the National Renewable Energy Laboratory’s (NREL's) Thz Western Wind
and Solar Integration Study Phase 2, September 2013: hitp:/fwrww nzel gov/docs/fy130sti/55588.pdf ; PIM's Renewable
Integration Study Tusk Report: Review of Imizzstr.; Practice and Experience in the Inte gmtion of Wind apd Solar Generation,
November 2012: hit; im.com/~/media/commitiees-orounsfiask-forces/irtf/posti ris-task3b-best-practices-
from-other-markets ﬁral—remrn ashy; and INERC's Special Report: A'rcﬂiry Sersice and Balancing Authority Area
Selutions to Integmte Varighle Generaticir, Mewch 2011: http:
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4.3 Considerations for the Clean Power Plan

This study demonstrates that DR can be an important part of a strategy to reduice CO2 emissions and
should be included in emission reduction strategies and plans. Navigant estimates that DR could
directly reduce COz emissions by more than 1 percent and that its overall role in the economics of fuel
mix and plant operations will result in CO: emissions by a larger amount, i.e., potentially an additional 1
percent, Direct emission reductions occur when DR reduces peak load and provides ancillary services,
Indirect emission reductions occar whén DR contributes to fossil fuel retirements and increased levels of
renewable penetration. This ennission Teduction potential is mgmﬁcant when compared to the EPA’s
targets, which propose to reduce CO: emissions from fossil-fuel power plants by 20 percent from 2012
levels by 2030.1¢ The EPA did not dm:ctly include DR in the CPP. This analysis demonstrates that DR
provides valuable COz emission reductions and thus should be a strategic part of implementation of the
CPP. -

¥ 20 percent emission reduction caloulated by taking the EPA's Technical Suppori Document: Translation of the Clean
Power Plan Emission Rate-based Goals to Mass-based Equivalenis, released on November 6, 2014
} roposed-rule-translation-state-spedificrate-
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NAVIGANT

B.1 Peak Loﬁd Reduction Model

This model was developed for the three markets (PJM, MISO, and ERCOT) to demonstrate COz
reductions from peak load reduction provided by DR. Emission rate and total emission data is from the
EPA’s 2030 modeling of compliance year 2030 under the CPP; number of hours and number of MW
called are based on data from the individual markets; emission rate for diesel backup generation is from
astudy by the University of California Riverside.” .

¥ N. Davis, Determination of Emission Factors from Back-wp Generators, University of California Riverside, October 6,

2004: htl_;g:z[W.energz_ca_govgggamh[noﬁcesZ_Zﬂﬂé-lﬁ»{)é serinar/2004-10-06 DAVIS. PDE
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NAVIGANT

B.2 Awncillary Services Model

‘This model was developed for the three mazkets (PJIM, MISO, and ERCOT) fo demonstrate CO:z
reductions from ancillary services provided by DR. The ancillary services requirements and minimum
generation assumptions are from actual industry data from the three markets in 2012; the heat rate
penalty assumptions are Navigant's assumptions based on internal data; the average heat rate by p]ant
ty‘pe is from ‘the EPA’s 2030 delmg of comphanoe year 2030 under the CPP.
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