
BEFORE THE PUBLIC SERVICE COMMISSION 
OF THE STATE OF MISSOURI 
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. 4 CSR 240 - Chapter 22 

) 
) 

) 

Case No. E0-2015-0084 

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 twenty year (2016-2035) planning horizon. Pursuant to 4 CSR 240-

· 22.080(9), Comverge respectfully submits these Comments for purposes of indentifying 

deficiencies and concerns with Ameren Missouri'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 

develpp any demand response resources during the 2016-2018 period and its plan to not grow the 

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

I. 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. Com verge is a recognized leader 

in providing peak demand response services to electricity consumers through electric utility 
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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 system 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 on 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 retirement 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 energy resources by 20.35 resulting in significant reductions 

in carbon dioxide and other emissions. (Id.). According to Ameren, its plan will allow Ameren to 

achieve the goal of the USEPA's proposed Clean Power Plan ("Clean Power Plan") of reducing 

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) . 
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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 re~ize these 

important goals. Demand response is a significant resource with a long tradition 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 Redl).ctions from Demand Response which was submitted to the USEP A 

on November 25, 2014 (the ''Navigant Study"). Significantly, demand response can help Ameren 

meet USEPA's carbon emissions reduction goais by 2030. The Navigant Study is attached to 

Comverge's Comments as Attachment 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. 

Apparenlly, 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 Assessment 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, Amereh Missouri makes no <?ommitment 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 unljkely 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 
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response pilot program for the 2016-20i 8 period. 

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, although Ameren Missouri. doe·s 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 Miswuri's IRP must be revised to substantially grow the demand response budget 

during the 20 year planning period. 

II. COMMENTS/DEFICIENCIES 

A. Demand Response Can and Should Play A Very Strong Role In Ameren 

Missouri's Integrated Resource Plan Because Demand Response Provides 

Significant Public Interest and Societal 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.1 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, 

1 See, e.g., P 1M 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/201405.09-aoalysis-of-operational-events
and-market-impacts-during-the-jan-20 14-cold-weather -events.ashx.and-market -impacts-during-the-jan-20 14-cold
weather-events.ashx. 
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there were over 28,000 MW of demand response in 2012. 

The alternative to 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 

electricity usage when used as an altemative 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 be?Ome 

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 US~P A'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 

2 2013 Assessment of Demand Response and Advanced Metering, Federal Energy Regulatory Commission, Staff 
Report, October 2013 at 11: http://www.ferc.gov/legaVstaff-reports/2013/oct-demand-response.pdf. 
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iiJ.direct effect on carbon emissions reductions from demand response peak load reduction and 

ancillary services. The Navigant Study found that "demand response could directly reduce C02 

emissions by more than 1% and that its overall role in economics of fuel mix and plant 

operations will result in reduction of C02 emissions by a larger amount, i.e. potentially an 

additional 1 percent." (Navigant Study at 17). The 2% redu.ctions estimated by the Navigant . 

Study represent more than 7% of the total carbon emissions reduction called for by USEP A in its 

Clean Power Plan. 

The Navigant Study concluded that demand response·provides valuable C02 emissions 

reductions and should be a strategic part of :implementa,tion 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 oqhe Clean Power Plan, 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 services, the Navigant Study also considered the indirect impact of 

demand response causing reductions of carbon emissions that are not as precisely quantifiable. 

(N aVigant 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). 

Arneren has proposed the retirement of approximately one-third of its coal-fired generating 

capacity. (IRP Ch. 1 at 1). Demand response can 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 
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renewable generation into the electric grid. (Navigant Study ·at 16). Ameren plans to significantly 

~xpand its potifolio of renewable generation. (IRP Ch. 1 at 3). D~and response can be used to 

maintain system balance to offset the intennittent 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 demand-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 energy policies. (4 CSR 240-22.070(1)(C)). Therefore, 

Ameren's IRP clearly must provide for a substantial commitment to demand response. 

B. Ameren Missouri's Comprehensive Demand Side Management Study Indicates 

That Substantial AmoWits Of Demand Response Are Cost-Effective 

According to Ameren itself, the number one highlight of the Demand-Side Resources 

Chapter of Ameren's IRP is: "Ameren Missouri completed its most comprehensive 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 
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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 201 8 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. 

(Id.). Moreover, the DSM Study shows that a Residential Direct Load Control program is cost

effective every year during the 2020-2034 period under the RAP Scenario. (IRP Ch. 8, Appendix 

B, Vol. 4 at Table 3-4). Based on implementation of these cost-effective demand response 

progrartls, the DSM Study concluded that the substantial peak load reduction of3.0% in 2025 is 

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

·C. Despite the Results Of Its Own Comprehensive DSM Study Am.eren 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 ffi.P. Instead, Ameren holds demand response hostage to Ameren's 

implementation of AMI beginning in early 2017. (IRP Ch. 8 at 63) . This is a red herring because 
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A.meren 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. (Id.). 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 validate demand response performance. It is not true, however, that AMI is 

required for cost-effective residential deJ!land 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). However, this 

budget is miniscule compared to the $50 million budget for energy efficiency in the same year. 

(ffiP Ch. 8 at 20). Moreover, while the annual energy efficien~y budget study grows steadily 

from $50 million in 2020 to almost $100 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 Am.eren's verbiage and numbers are the following: (a) Ameren has made 

no commitment to demand response during the 2016-2018 petiod; 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. 
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D. Com.verge Recm:nmends 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 satisfying 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 response dming 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 

beginning AMl implementation in early 2017. Instead, Ameren Missouri's lRP should include 

substantial pilot programs for capacity reduction for C&I customers and direct load control for 

large residential customers during the 2016-2018 petiod. 

Just as importantly, Ameren Missomi'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), Comv~rge 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. 

Date: February 27, 2015 

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 

Respectfully submitted, 

Comverge, Inc. 

. By: 

One of the Attomeys for Com verge, Inc. 
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CERTIFICATE OF SERIVCE 

I, Thomas Lorraine, an attorney, certify that I caused a copy of the foregoing Comments 
of Comverge, Inc. on Ameren Missouri's Integrated Resource Plan to be served upon a11 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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On Jtme 2, 2014r the U.S. Environmental Protection Agency (EPA) released the dean Power Plan (CPP), 
a proposal to regulate carbon dioxide (CO:z) emissions from existing fossil-fuel power plants under 
section 111( d) of the Oean 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 C02 emission 
reduction strategy for states to employ in their implementation plans. ThiS report contains analysis that 
shows that DR em reduce C02 emissions, and merits consideration by the EPA for inclusion in the final 
CPP. 

This analysis includes a literatu.re review on the topic of DR and COz emission reductions, modeling of 
dil:ect emission reductions from DR, and a qualitative revie·w ·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 
(PJM), the Midcontinent Independent System Operatox (MI$0}, and the Electric Reliability Council: of 
Texas (ERCOT). Several pathways by which DR can directlr reduce eni:issions are examined. In each, 
cases with different assumptions to st:tess test the results are examined. Four pathways-were examined 
in this study: 

• Two pathways are the focus of direct enussi.on reductions . 

1) When DR reduces peak load 

2) When DRprovides ancillary services 

• Two pathways are the focus of indirect emission reductions 

1) when DR contributes to increased levels of renewable penetration 

~) When DR impacts the eccmomics of power plants such that the system fuel mix changes 

Overall Navjgant esti:nlates that DR can directly reduce COz emissions by more than 1 perc~t through 
peak load reductions and provision ·of ancillary services, and'that it can indirectly reduce C02 emissions 
by more than 1 percent through accelerating changes in the fuel mix and increasing r enewable 
penetration. For context, 1 percent of 2012 COz emissions from affected sources under the CPP is 19.5 
million metric tons.t1his 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 2012levels 
by 2030,2 Navigant's analysis dema.nstrates that DR is able to provide valuable C02 emission reductions 
and should be a strategic part of implementation of the CPP. 

1 Based on·calrulations from the EPA's Technical SuppiYrf Document: Translation of the Clelln Power P/.Jm Emission Rate
based Goals to Mnss-based Equir?alents, released on November 6, 2014. 
2 20 percent exrrission reduction calculated using dat:a from the EPA's Technici!l Support Document: Translaticn uf the 
Clean Power Plan Emission Rate-based Goals w Milss-based Equivalent.s, released on November 6, 2014. 
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1.1 Bac'kgromul on the Clean Power Plan 

On June 2, 2014;, the U.S. Environmental Protection Agency (EPA) released the Oean Power Plan (CPP), 
a proposal to regulate carbon dioxide (COl) emissions from existing fossil-fuel poWer plants under 
Sectio:q. lll(d) of the Oean Air Act (CAAj. The CPP has two main parts: calculation of the emission ~ate 
taigets 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 designed to reduce emissions from fossil-fuel 
power plants by 20 percent from 2012 ievels by 203o.s-

The proposed targets represent the 'EPA's assumption of the level of emission ~eductions that cim be 
achi~ved by cost-e#'ective programs and policies using its Best System of Emissions Reduction (BSER) 
mefuo~ology. fu the CPP1 the EPA defin~'BSER as a· combination of four building blocks: 

1. Improvements to the efficiency of carbon-intel\Sj;!, fossi}.-fuel p owe;r plants 
2. Sullstitution of carbon-intense generation with less:.carbon-intense generation (e.g., replacing 

coal generation wjth gas) 
3. Substitution of carbon-intense generation with low- or zero-1:a.rbon generation (e.g., replacing 

coal generation with mtclea:r and/or renewables) 
4. Reduction of the tot;al amount of generation required through demand-side energy efficiency 

programs 

The CPP allows compliance mechanisms to include cap-and-tude programs and mu1tistate 
implementation plans, making way for the expansion of existing regional trading schemes like the 
existing regional and state programs in the Nort:h.east and California, as well as the potential addition of 
new trading sclte:i:nes. On November 6, 2014, the EPA released technical guidance on converting state 
eniisS:i.on rate targets to mass-based targets. 

1.2 Purpose of this Study 

The objective of this effort is to demonstrate that DR can h elp achieve meaningful emission reductions 
that will help reach COl targets. This study describes the p otential for emission reductions; forecasting 
actual emission reductions that would. result in a given case is beyond the scope of this stUdy. nus 
analysis is intended to sh ow that the COl reduction potential of DR merits consideration by the EPA for 
inclusion in the final CPP. · 

3 20 percent emission reduction calrulated using data from the EPA's Technical Support Document: Translation of the 
CletE11 Putver Plan Emissi!m Rate-bllSed <;;oals to lV11lSS-br:sed Equivalents, released on November 6, 2014. 
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1.3 Methodology 

The study examines literature relating DR to emission reductions, and considers direct emission 
reductionsresultingfrom DR as well as indirect reductions resulting froip. D~'s role in supporting 
renewables and impacting the ~conomics of plant operations and fuel use. Direct emission reductions 
can result from peak load reductions .and through providing ancillary services, specifi.cally synchronized 
reserve and regulation. 'Navigant modeLs direct emission reductionS for tlu-ee n;taikets: the PJM 
Interconnection (PJM), the Midcontinent Independent System Operatm (MISO), and the Electric 
Reliability Council of Texo'1S (ERCOT).4 ~ysis cases are developed using different assumptions for DR 
penetration. TI1e model :is run assuming different levels of DR, including a nufl case with no DR Each 
case compares the overall system emissions from the null case With t11ose from differmg 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 to estimate the reductions due to DR 
For reductions from ancillary services, the model dispatches the system against the energy and ancillary 
services requirements and compares the changes in C02 emissions from system. operations. This study 
also provides a qualitative .overview of the p"otential for i:ri.direct ernis.c.i.on reductions from DR 

. • For a description of the models see Appendix B 
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Navigant conducted a review of literature pertaining to DR and C02 emission reductio.ns. Methods 
included intemet searches, profession al referrals, ~d inquiries .with the Lawrence Berkeley National 
Laboratory's Demand Response Research Center and the Association of Demand Response 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 report in 2010 entitled The Smart Grid: An 
Estimatipn of the Energy and C02 Benefits. This report <¢:iCulates nine mechanisms by which the smMI: grid 
can reduce energy use and carbon impacts associated with electricity generation and delivery. It states: 

"Demand response itself can reduce energy coltsU11tption because controlling an end-use to lower 
peak lodit demand shifts the load to other times, or in some cases actually e1iminate_s so111e 
consumption. Altlwugh there rrury be some physical erpltznatiim for the energy sqvings reported by 
tkmand response programs, we believe the primary cantribtJ,tion comes from heightened «Wareness 
of energy use an the part of the participants. The smar~ grid ~ provide redUctions in primary 
energy and C02 emissions by shifting peak IOild to more tiffo:ien't lower entission ~as~ and 
intermedmte gener!Xtion resources. Utility programs have shown that shifting load from peak load 
generating poWer plants to more efficient off-peak-lood power plants provides such reductrons: the 

California "Shift & Save" quantifies the reduced C02 emissions ut between 10 and 20 percent., 

The Texas O.ean Energy Coalitio~ comlilissioned a study in 2014 entitled Explcring Natural Gus and 
Renewablcs iti ERCOT, Part III: The Rate of Deml11lfl Respanse, Energy Efficiency, md Combined Heat & Power, 
It modeled existing DR progtar:ns in ERCOT and new.progtam scenarios. The report states: 

"Energy efficiency and demand response provide substantial opportunities ta displace futu.te 
capacity additions and lower avemll electricity costs. In total, this -represents a 40 to 50 p~cent 
reduction in projected peak demand growth (depending on the Cll.rbon policy scenario). T1te 
combined effects of lower load forecasts, DR, EE and CHP ho-ve slightly reduced average customer 
bills and greenhouse gas emissions .. The combined effects of higher gas prices, krwer Uxui growth, 
enhanced DR and CHP instal/m:ioni wwer C02 emissions about 4 percent lnj 2032 versus the 
Phase II Reference Case, or 143 milli!m meiric tons. T1ris is the equivalent of closing one 600 MW 
coal plant for 30 years." 
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There ru:e several studies that explore the :indirect eff~ct that DR can have on emissions by helping to 
integrate intermittent renewable energy like solar and wind power onto the grid. The North American 
Electri.c Reliability C<?rporation (NERC) recently released analysis of the CPP that states: 

"A large penetration ofVariable Energy Resources (VER) will also require muintaining a 
sufficient amaunt of reactive support and ramping capam1ity. More freqwm. t ramping needed to 
provide this capability could increase cycling 011 corwentional generation. This could contribute to 
increased maintenance hours or higher forced outage rates, potentially increasing operating 
reServe r-equirements." 

The literature review indicates ~at DR can play a meaningful role in redudng ~02 6:nissio:ps and should 
be included in the menu of demand-side options for emissions reduction. · 
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Tiris section provides an overview pf the three markets analyzed in this project Wholes<de marl<et areas 
w ere chosen for this analysis due to the availability of data. The results of this analysis are b:a:nslatable to 
vertically integrated utilities becau se the ways in which DR influences 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 seci:ion presents an overview of DR in PJM and a discussion of ancillary services in tbis market 

3.1.1 DR in PJM 

The implementation of P}M' s capacity market,. the Relaibility Pricing Model (RPM), in 2007 fadlitated 
signifi~ant growth in demand-side participation in the capacity market. DR can bid ~to ):he energy 
maiket; curtail for emergency cond:i~ons, oi: provide both services. The majority of DR's revenues comes 
from capacity payments because they are generally used for emezgency ~ent during periods of v 

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 stead y increases, DR 
participation has decreased ':il. the past two auctions due to recent caps on limited and extended ~er 
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 cleared the RPM in the 2017/2018 
auction. 

. Figure 1. Demand-Side .Participation in Capacity Market 

·-kM"""-~ ~\oiii;,(;lliit;f~IX~~ .,...,_~:il:•l'U:~ .._.~~~ ---~oa.!Ut~~ii•t:~t

Soun:e: 201712018 RPM Base Residual Aucficn Results RqJort 
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PJM also operates an Economic Load Response Program (EU<P), which allows commercial and 
industrial custai:ners to voluntarily reduce load during times when their bid exceeds the locational 
energy market price at that time. There are no penalties for non-compliance and payments are made for 
each megawatt-hour {¥Wh.) that is curtalled. From the implementation of the RPM in 2007 nntil2011, 
the capacity payments were the dominant source of income for DR resources, so payments through the 
ELRP dedine<:I 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 
lo~tional marginal price (LMP), ELRP p articipation rates increased significantly. 

Table 1. PJM Economic Load Response Program 

Registered Resouiceson
P~ak Load Day (MW} 

Total Energy Savings (MWh) 

. 2,042 . 2,302 2,375 

16,782 141,568 127,045 

. · SaurO!: P/M $t:Rte of the Market Reports 

3.1.2 Ancillary Services in PJM 

.. Ancillary services support the reliable operation~£ the electric grid PJM airrentJy provides reguiation, 
synchronized reserve, and non-synchronized reserve (operating reserves) through markets that are 
operated by PJM. 

Regulation reserve is a service ~t allows the syStem operator to adjust p~rt:i.dpat:i:Ilg generation to 
ac;:com:modate short-term differences in system loads and resources. As demand increases or decreases 
~orri m oment to moment,. generatiol). or DR resoln:ces are ramped up and dm-vn automatically, keeping 
the grid in balance. DR is limited to providing 25 percent of regrilation; DR provided approximately 1 
percent of regru.;.tion in PJM in 2013. Also in 2013, coal units provided only 15.5 percent of regulation, a 
decline from the 30 percent_of regl:tlatlon they provided in 2012. · 

Originally limited to synchronized reserves, PJM's Primary Res~e market no~ includes primary 
r~ves that are not synchronized.· To provide synch,ronized reserve, a generator must be synchronized 
to the system and capable of providing output within 10 minutes. DR resoUices can also provide 
synchronized reserve. In 2012, P}M' s primary reserve requirement was 150 percent of the footprint's 
largest contingency (2j)63 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 JO minutes 
from a shutdown state, such as hydro and combustion turbines (O's). 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 ate 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 M1SO including a discussion on ancillary services.. 

3.2.1 DR in MISO 

DR programs in MISO can be ca1egorized into the followi'ng: 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 Ca.pacity. that c~ be turned 
on during a power shortage. This generation is located either in the clistn'bution system or on customers' 
sites and therefore is measured as a reducl;i.on in load. iMRs are physical loads that can be curtailed in 
an emergency, such as reduced consumption at an industrial site or reductiops in lighting and air · 

conditioning. Both of th~ programs are administered by lood-serving entities (I.S~), and MISO does 
not directly control them.· EDR consists of B1MG and IJvms but differs from the otb.e:r p:rograms in that 

MISO has dir~ct control to curtail these loads during declared NERC eJ:Il.ergency events. However, by 
defuri.tion, EDR. is n ot pri~e-responsive, d~ not set energy prices, and.does not participate directly in 
the MISO energy markets. 

Economic DRR is the only type of DR program that can parti(ipate in the en~gy market, not only during 
emergencies, but at i;ll\y time when energy prices eX.ceed the ~argin~ value of the consumer's electricity 
consumption. A summary of resow:ces enrolled in MISO DR programs from 201~ to 2013 is given in 
Table 2. :MISO resources enrolled 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 Response Prow:ams 

BTMG 3,001 2,969 3,411 4% 

LMR 2,8S8 2,882 5,045 5% 

EDR 930 902 894 1% ---·-·---.----....,_ __ ____,___ 
ORR 547 443 447 0% :.:........,.. ==---.-~~ 

Totar 7,376 7,196 9,797 10% 

Source: 2013 $tate of the MPrket Report, MISO website 

For resource adequacy, all DR resources are treated as comparable to generation resources in their ability 
to meet planning reserve margins in the Resource Adequacy Construct. Increases in DR in WSO are 
lil<~y as MJSO has initiated significant efforts to reduce barriers to integrating DR resources into existing 
markets. :MISO has developed a conceptual design for enabling LMRs and BlMG to set prices when 
called. and is planning to implement this mech.aillsm by September 2015. As. quantities of DR resowces 
grow, they are expected to be deployed more frequently to satisfy p eak 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 Januacy 2009. MISO cutrently 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 withln ten minutes. To provide 
supplemental reserve, a generator must also be able to p rovide output with ten: minutes, but the resource 
can be off-line. 

DR ~at participates in MISO' s DRR program is chaJ:acterized as either a Type I or Type ll resource. Type 
I resources are capable of supplying a fixec;l, pre-specified quantity of energy or contingency reserve 
through physical load interruption. Converscly, Type II resources are capable. of supplying varying 
levels ofenergy or operating reserves on a five-minu te basis, such as through controllable load or 
~hind-the-meter generation. Type II resources can currently offer all ancillary services products, 
whereas Type· I uriits are prohibited from providing re~ation. DR provided approximately 13 percent 
of the spinning reserves in MISO in 2013.s 

3.3 DR in the ERCOT Market 

This section describes the role that DR currently plays in the ERCOT market. 

3.3.1 DR in ERCOT 

ERCOT has approximately 1,200 MW ofload resources (mostly large industrial consumers) that bid into 
the day-ahead market and can be curtailed at times of high price~ and in emergencies. Additionally, it 
has approxima~y 700 MW in emergency mrerruptible loari (from commercial and industrial customers) 
that is shed to prevent blackouts.6 

3.3.2 An~ary Services in ERCOT 

ERCar ct:urently operates day-ahead and balancing ancillary service markets for reg-up and reg-down 
(frequency regulation), responsive.reserves {spinning reserves), and non-spinning reserves (30-minute 
reserves). 

Regulation reserves are used to balance demand and supply dynamically in real time. To provide up 
regulation (reg-up), generators are given a higher set point and asked to i+tcrease power output from that 
point in real time. For generators providing d own regulation (reg-down) the situation is reversed: they 

. lower power output in real time. Responsive reserve must be able to replace lost generation within 15 
seconds. Non-spinning reserves must be able to deploy within 30 minutes of being called upon. ERCOT 
allows qualified load resources to participate in the responsive reserVes and n on -spinning reserves 
ancilla'ry services markets. Those providing responsive reserves must have high set m1der-frequency 
relay equipment that enables them to be automatically tripped when the frequency falls below 59.7 hertz 
(Hz), which. will typically occur only a few times per year. Deployments of non-spirming reserves occur 
much more frequently. To date, load resources have sh own a clear preference for providing responsive 

5 Calculation based on data from Alcoa whitepaper, forthcoming. 
6 ERCOT 2014 Quick Fads. 
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reserve service; load resources are limited to proYi<ling no more tl:>..an half of responsive. reserves in 
ERCOT. 
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Navigant' s modeling indicates that DR has the potential to cfuectly reduce overall sector C02 emissions 
by more than 1 percent annually through pecik load :reduction and provision of ancillary se:t;vices. 
Indirect emission reductions from supporting the expansion of renewable resourceS and changing the 
fuel mix used in generation have the po~tial to be larger. These results are desCribed below. 

4.1 Direct Emission Reductions 

Navigat_tt quantitatively asSessed two direct emisSion reduction pathways: 

1) When DR reduces ~ak load . .. ' 

2) When DR provides ancill~ services 

4.1.1 ·DR Providmg Pe.ik Load Reduction 

D~ has a direct impact on C02 emissions whet:\ 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, N avigant 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 market7. The values varied from 10 to 100 hours called. No backup generation 
assumed. 

• Variations of DR penetration based on the amou,nt of mega,watts of DR that is called (with an 
asswnption that DR was called. for 50 hours armually). No backup generation ci.ssu.rned. 

• The two above cases were run assuming 25 percent of DR used for peak. load reduction also used 
on~site diesel backup generation. 

F<?r the peak load reduction cases, it was assumed that none of the peak load reduction is s.bifted to 
another timeframe.8 In all cases the displaced generation was assumed to be the average of th:e,highest 1 
percent of natural gas-fired cr capacity in the region in regards to total variable costs. 

' V alue5 pu~ed from the Jates~ versions of the PJM, MISO, and ERCOT Stare 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. Navig ant reviewed literafure addressing the 
degree to which load reduction provided by DR is shifted to other periOds of time. Based on t1:ris :ceview,load 
shifting was de1:er.roined not to be a significan~ factor in the emissi.ans calrulation. Note that peak load reductions 
aa::ouitt for a smaller reduction in energy than the use of DR to provide ancillary serviCe'> year round. Also, a recent 
study of direct load control found little snapback or p re-c.:ooling: PECO. Final Annual Report for the PrnnsylviUI.ia 
Public Utility Commission for the Period June 2012 through May 2013 Program Year 4 fur Pennsyfvania Act 129 of2008 
Energy Efficiency and ConsmJation Pian, 2013. Another study showed no load shifting during winter DR events: 
Lawrence Berkeley National Laboratory, Field Demo11strutiun of Automated Demand Response for Both Winter l111li 
Summer '£vents in lArge Buildillgs in the Pacific Northwest, 2.012 ; Other resources reviewed include NV Energy, 

''Demand ~esponse Program, Program Year 2013, Final Evaluation Report,.H 7(}14; Ontario Power Authority, "2012 
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The potential for annual emissions reduction from DR, based on the CPP targets for 2030, is on the order 
of 0.05 percent to 0.35 percent, with the variance cau5ed 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 in a 
year. Also as expected, emission reduction is lower when DR is backed up by on-site diesel generators. 

Table 3. Direct Emission Reductions from Peak Load Reduction- No Back up Generation Case.s 

10 0.01 % 0.03% 0.04% 10% 0.00% 0.01o/o 0.02% 

20 0.01% 0.05% 0.07% 20% 0.01% 0.03% 0.04% 

30 0.02% 0.08% Q.11% 30% 0.01% 0.04% 0.06% 

40 0.03% 0.11% 0.15% 40% 0.01% . 0.05% 0.07% 

50 0.03% 0.13% 0.19% 50% 0.02% 0.07% 0.09"/o ----
60 0.04% 0.16% 0.22% 60",(, 0.02% 0.08% 0.11% 

_,........~ 

70 O.M% 0.19% 0.26% 70% 0.02% 0.09% 0.13% 

80 0.05% 0.21% 0.30% 80% 0.03% 0.11% 0.15% 

90 0.06% 0.24% 0.33% 90o/o 0.03% 0.12% 0.17% 

100 0.06% 0.27% 0.37% 100% ·o.o3% 0.13% 0.19% 
Source: Nrwigrmt 

Table 4. Direct Emission Reductions from Peak Load Reduction- 25 Percent Badrop Generation 
Cases 

1-0 0.01% 0.02% 0.03% ' 10% . 0.00% 0.01 % 0.02% 

20 O.Ot% 0.04% 0.06% 20% 0.01% 0.02% 0.03% 

30 0.02% 0.06% 0.09% . 30%· 0.01% 0.03% 0.05% 

40 0.02% 0.09% 0.12% 40% 0.01% ·o.M% 0.06% --·--
5o 0.03% 0.11% 0.15% 50% 0.01 % 0.05% 0,08% 

60 0.03% 0.13% 0.16% 60% 0.02% 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% 0.09% 0.12% 
··---~ 

90 0.05% 0.19% 0.27% 90% 0.02% 0.10% 0.14% __ .,.._, __ ..,.._ 
~---·-----··-~-------

100 0.05% 0.21% o:30"/o 100% 0.03% 0.11% 0.15% 
Source: ~avigant 

Impact Evaluation of Ontario Power Authority's Commercial & Industrial Demand Response Programs," 2013; 
Alcoa, Dynamic; DL71tand Response:- A New Paradigm, 2011; and Lawrence Berkeley National l ab oratory, Coordination of 
Energy Efficiency and Demmul. Response:, 2010. 
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4.1.2 DR Providing Ancillary Sen>ices 

Ancillary services provided by fossil generation result in some units o.J?erating.at lower capacity levels in 
order to provide opexating reserve and regulation services. Plants run less efficiently when turned down 
and thus emit more COz. DR provided ancillary servic~ can reduce C02 euussions due to more efficient 
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 
detnonstra ted in their calculations for building block ·1 in the CPP that small changes in the heat rates of 
coal plants can have a significant impact on C02 emissions. 

For ancillary services, Navigant modeled d irect emission reductions from varying levels of DR 

penetration for four time classifications: summer on-peak,. summer off-peak, w:intei on-peak, and winter 
off-peak.9 Tn addition, Navigant ran ·the following cases: 

1) Variations on the heat rate impacts of turning plantS down 
2) Highload 
3) Low cost of coal 

Navigant estimates that DR providing ancillary services can reduce C02 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 C02 ~sions by a greater amount for an individual hour in which these 
assumptions are present. Higher loads tend to result in higher COz reduc:tiol1S as less efficient gas units 
are on the margin and there are larger heat rate penalties for operating below full load. In ERCOT, 
in~easing load beyond the summer peak average leads to reductions~ C02. in excess of 2 percent in 
individual h ours. This results from the fact that there is less coal generation in the region. tb.erefore the 
reductions in COz are driven by· using more efficient natural gas combfued cycles for generation rather 
than Cfs. This effect is not p resent in :MISO and P]M as there is still significant coal DR has an even . 
~a~ potential for emission reductions in cases with low net load (net of renev.>able penetration). There 
may be situations where renewables need to be curtailed suth that sUfficient fossil fuel generation is 
available to provide ancillary ~rvices. In these circumstances, DR can instead p rovide the ancillary 
services, thereby preventing the curtailment of renewable resources. The C02 emission reductions in · · 
such a scenario could be 10 percent or more. Additionally, curtailment is often caused by transmission 
ccmstraints and DR's ability to be sited cl~se to load makes it less likely to be affected by such constraints 
when providing ancillary services. 

9 The DR penetration levels are based on observations in the PJM markel The 25 percent reduction represents a 
conServative estimate of DR currently active in PTM- 33 percent is replesentati~ of penetration rates under curr~.nt 
rules, and 50 percent is a plauSlble high case. 
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·Tables, Direct Emission Reductions from Ancillary Services by Case in_PJM 

Addlklnai Renewable Gen (MV't] 

.R~e ReClJ ii'!!_Snt(~ 1,375 1,375 1,375 1,375 1,375 1,375 tJ75 1,315 

Up Regulation Require~! 979 979 979 979 979 979 979 979 

Down Regulati:ln R!!<]Ui"errenl 979 979 979. 979 979 979 979 979 

% C02RedUcoon· 0% NStom Q._R ___ ....£_~-- 0.0~ 0.()'.4 0.0% 0.0% 0.0% 0.0% 0.0% 
% C02 Reducfion • 25% AJS tool OR ..0.3% -0.3% -0.3'4 -0.3% -0.4% -0.3'/. -0.1% ..0.3% --·-----· 

:0.3"~ % C02 Reducfion • 3~~-Q!3. -0.4% -9.4'4 -0.4% ·-0.5% -0.3% -0.2% -0.4% --·----· 
-its~ -- ·-

• % C02 Reducioo • 50% AJS tom DR -0.6% -O.!i"h -0.6% ·0.8'.0 -0.5% -0.2% -0.6% 

Source: Navigrmt 

"T~ble 6. Direct ;Emission Re<luctioils from Ancii l<ny Se.rv.i~s by Case in MISO 

Reser~e Requlrem!nt(M\\? iooo "2,0()0 2,0oo 2,000 .2.000 2,000 . 2,COO 2,000 

U~ R~la.lon Requlrenmt 569 ~ 569 569 569 569 569 569 

0oY.'J1 Regu!aion Requl:elrenl: 569 569 569 569 569 569 569 569 
'1. C02 Reducfon - 0% NS fom DR 0.0% 0.0% 0.0',1, 0.0% 0.0% 0.0% 0.0% 0.0% 

% C02 RedUctori • 25".4 AJS tom DR -0.4% -0-4% ·o.-1% -0.4% -0.5'/. -0.3% 0.4% -0.4% 
% C02 Reducfoo- 33% NS t om DR -0.5% -0.5% ..0.5% -0.5% -0.6% .j)_J% 0.4% -0.5"!. 
% C02 Redudon • 50'1(, AIS tom DR .j).8% .j).8% -0.~ -0.8% -0.9% .j)_-4'/1 M% -0.8% 

· Sorm:e: Nauigll1lt 

Table 7. Direct Emission Reductions from Ancillary Services by Case in ERCOT 

Addif!Jilal Renewable (?en (I~ 
___ Resarvo Reljlllrerrent(~ 4,200 4,200 4,200 4~200 4)00 4,200 4,200 4,.200 

Up Regulafon Requlrerr.en! 503 503 503 503 503 503 503 603 

Down RegtJlaion R29uirecrent 402 402 402 402 402 402 402 402 

'll C02Reducion- 0% NS tom DR 0.0% 0.0% 0.0% 0.~ 0.0% Q.O~ 0.0% 0.0% 

% C02 Redtdon- 25% NS tom DR -0.4% -0.3'I. ·0.2.".4 "..o.2% -0.6% -1.5% -0.4"' -0.3% 

. .J!.£02 Red·~· 33% NS t om DR -0.5% .j).4% -0."3% -0.2% -o.g,. -1.9'1. .j).5"' -0.4% ··-------· --------
% C02 Redudion • 50% ~NS tom _ _QR -0.8% -0,6% -0.4% . -0.4% -1.3% -2.4'1. -O.B% -0.6% 

!XJurce: Navigant 

Proprietary Page 14 
Ca:bon Dioxide Reductions from Demand Resp011se 



N. 'f'\ v··,. i< ~A h .. I Y ) . '\ ... ~~rt i ~. i! 

4.2 Indirect Emissions from Demand Response 

DR can indirectly influence COz errrissio.ns through two pathways: 

1} Oumges in-fuel mix 

2) Renewable integration. 

4.2.1 Changes in Fuel Mix 

DR is a Jow-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 a re a num:ber of factors driv:ing . 
1he current wave of retirement of inefficient fossil fuel plants that tend to be high COz emitters, inclucling 
competition in the energy market with cheap natural -gas that is prirruiri1y driven by the shale revolution 
and increased costs to comply with other environmental regulations. DR can provide year-round 
ancilla:ry ,services and. is expected to provide more regulation services over the CPP cOmpliance _period 
due to increased. renewable penetration and advancements in technology for controlling loads. As a 
result, DR is one of the factors thp.t can lead to lower_ capacity factors for inefficient fossil fuel unitS and 
thus lead to their _retirement. to PJM noted this trend in a receri.t trimsmission expansion pJan.tl The COz 
emission reductions from one inefficient fossil fuel retirement can be significant.. The CO:z emission 
reductions-from fossil fuel piants that have already retired, have announced u.at they will retire, and 
that willli,kely retire before 2030 are substantial. PJM ealctilates that the removill of CO! emissions from 
coal units that have announced their retirement reduced overiill emissions from units covered by the 
O'P by 12 percent, or from 442 million short tons to 392 million short tons, using 2612 emis.sioi15.11 These 
emission reductions in PJM p lay a major role in h elping states meet fueir proposed interim (2020-2029) 
goals under the CPP. 

DR also allows fossil fuel units that plan to retire to do so earlie:r. DR provides stopgap capacity nntil 
r~lacement capacity can be bUilt and redu ces fue amount of replacement capacity n~ded.13 For 
fustance, in PJM, Navigant estimates that increases in DR would allow PJM to decrease the_ capacity of 
reliability must-run (RMR) unit:S.H 

1° FirstEnergy in Docket EL14-SS on May 23, 2014 states that "continued use of demand response in capacity 
auctions is likely to prevent generation urrits owned by FirstEnergy to clear in PJM' s auctions, resulting in 
potentially millions of dollars in lost revenues/' and that FERCs decision "wili impact not oruy rates, but 
commercial decisions w hether to close or build new generation resourceS~" 
http:Uelibrazy.ferc.gov/idmwsffile list.asp?docun1ent id"14219331 
11 PJM, 2012 Regional Transmission Expansion Plan: htt:p:lfwwv-r.mm.com/documents/repor ts/rtep:documents/20U

rtep.awx 
1~ PJM's p:resentatiortEPA's Cfelm Power 1;'/an Proposal: Rroiew ofPJM Ana.lyses Preliminary Results, presented to fhe 
Members Committee en November 17, 2014: httv://www-.pjrn-com/-/media/cornmittees
groups!committees/mc/20141117 -webinarfl0141117-itern.--03-qubon-role-analvsis-p resentation.ashx 
13 See Sierra Club's omunents to the New Jersey Board of Public Utilities on Doc..l<et E011050309, July 12, 2011: 
http://nj.gov fbpuipd£/ene~v /Sierra %20Ref1ly",(,20Cpmments.p d£ 
14 PJM a.u:rently has three p lants categorized as RMR for a total of 870 MW of coai-fired capacity 
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The potential for indirect COl emission reductions from fossil fuel retirements attributable to DR is 
viewed as larger than the direct eritission reductions modeled through peak load reduction and ancillary 
services. DR is a contributing factor to plant retirement decisions that have large impacts on emissions. 
While a prec:ffie estimate of the MW of retirements attributable to DR is difficult to de.rive, the size of the 
impact and the role that DR plays in the economics of plant operating decisions indicate that DR can 
help achieve significant emission reductions. 

4.2.2 Renewable httegration 

DR plays a role in the development artd integration of renewable i·esou:rces that can reduce COz 
emissions. Larger amounts of renewables on the grid :increase the need for ancillary services due to the 
intermittent nature of solar and wmd generati.on.J..S DR is a low cost way to meet the increased demand 
for ancillary services. This makes increased l evels of renewable penetration more economic, which 
results in lower levels of COl emissions. · 

As discussed jn Section 4.1.2 above, DR providing ancillary se~ces reduces the ~eed to curtal1 
renewable generation in favor offossil fuel generation because DR pr~vides ancillary services without 
adding additional generation to the grid. Therefore, DR allows a greater p ortion of load to be met by 
renewable generation. · · · 

Additionally, DR can be procured quickly and in small amounts. Renewables are added to the grid in 
small increments and over periods of time. DR can be procured as needed to support rene-Wables as they 
are added to the grid, without the lead time needed to p lan and build a fossil plant. In this way, DR 
h elps $-ooth the "lumpiness" of capacity additions that occurs as renewable$ are integrated into the 
grid. . 

15 Several studies discuss this, including the National Renewable Energy Laboratory's (NREL's) The Western Wind 
and Solar Integratidn Study PhP.se 2, September 2013:htto:ljwww.rucl.govfdocs/fyl3osti/55588.pdf; PJM's Renewt'.ble 
Integration Study Task Repart: Rroiew of Industry Practice and Experience in the Integration ofWind aml Solar Generatio11, 
November 2012: http:Upjm.coml-/media/committees-~oups/task--forc:esfirt£/postings/pris-task3b-best-uractias-

froirl.-other-rnarkets-final-revmi.ashx; and NERC's Special Report: Anct?lary Seroice and Balancing Authority Area 
Solutions to Integrate Variable Gmerntwn, Ivfarch2011: http:Uwww·.nerc.com/filesfiVGTF2-3.:pdf 
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4.3 Considerations for the Clean Power Plan 

This study demonstrates that DR can be axdrnpmtant part of a strategy to reduce C02 emissioil!l and 
should be included in emission reduction strategies and plans. N avigant estimat~s that DR could 
directly reduce COz emissions by more than 1 perrent and that its overall role in the ec0nomics of fuel 
mix and plant operations wili result in C02 emissions by a iarger amount, i .e., potentially an additional! 
percent. Direct emission reductions occux when .DR reduces peak load and provides ancillary services. 
Indirect. emission reductions oc= when DR contributes to fossil fuel retirements and increased levels of 
renewable penetration. This emission reductio~ potential is slgirifi.cant when compared to the EPA's 
targets, which propose to reduce _COl emissions from fossil-fuel p ower plants by 20 percent from 2012 
levels by 2030.16 The EPA did not directly include DR in the CPP. This analySis demonstrates that DR 
provides valuable C02 ~sion reduCtions and thu.S sl).ould be a strategic part of implementation of the 
CPP. 

·' 

16 20 percent emission reduction calculated by taklng the EPA: s 'l'eehniaxl Support Document: Translation of the Clean 
Power Plan Emission. Rate-based Goals to .Mass-based Equivalents, released on N ove.-nber 6, 2014: 
http:!/www2.epa gov/CMbon-pollution-st:andards/clean-power-plan-proposeci-rule-tra'lSlation-state-specific-rate
based-co2. 
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B.1 Peak Load Reductio1t Model 

This model was developed for the three markets (PJM, 11150, and ERCOT) to demo nstrate COz 
redtlcti.ons· 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 O'P; number of homs and number of MW 
called are based on data from th e individual markets; e.u:iission rate for diesel baCkup generation is from 

a study by the University of California River.s:i.~.~:t: . -· ... . : -· ·- ......... _ 

17 N. Davis, Determination of Emission Factcrs from Back-up Generaiars, University of California Rivexside, Octob2r 6, 
2004: http:UwwvJ.ener~ov/n:searcb/n.otices/2004-10-06 se.rrrinarf2004-10-06 DA VIS.PDF 
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B.2 AnCillary Services Model 

This model was developed. for the three markets (PJM, MlSO, and ERCOT) to demonstrate C02 
reducti= from ancillary services provided by DR The ancillary services requirements and nrinimum 
generation assumptions are from a~al industry data from the three mark¢s in 2012; tlte heat rate 
penalty a~ptions are N avigant' s assumptions based on internal data; the average heat rate by plant 

type is from th~. E~A's.~~o . xe<l~ .~~.? .. ~er the CPP. 
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