
2025 California DR Potential Study:
Data-driven modeling of distributed energy resources to inform public policy
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2025 California DR Potential Study
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Context: CPUC Rulemaking 13-09-011
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full proposed decision: http://docs.cpuc.ca.gov/SearchRes.aspx?docformat=ALL&docid=195586659
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“DR Futures” Framework & Model
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Driven by the Challenges of a 50% RPS
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DR Service Across Timescales to 
Meet Future Grid Needs



DR Service Across Timescales to 
Meet Future Grid Needs
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Shed and Shift
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Why a Simplified Framework?
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Two DR Valuation Approaches
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1. Price Referent Approach
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2. System Levelized Value Approach
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Methodology
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End Uses and Enabling Technologies
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We used Technology Advancement Scenarios to 
compare a range of trajectories in the DR Market.
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DR Supply Curve Estimation 
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Trace potential estimates over many cost options
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Many Possible Supply Curves for Each Resource:
Weather, DR Market Scenarios, Forecast Year and Monte Carlo
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Mean Monte Carlo Results are Shown 
on Supply Curve Plots 
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E3 RESOLVE model to estimate DR Value 
for two “Futures” of Renewable Integration
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Savings from Shifted Load Increase 
As Over Time as Renewables Come Online
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Shift Supply Curves
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Shift Technologies
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Phase 2 DR Quantity Findings:  
By 2025, Medium DR Scenario Suggests...
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Opportunities for Local Shed
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Advanced Shift DR and Ongoing Activity
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Challenges for achieving Shift in both 
Market and Price-based approaches
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DR Going Forward
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Keys to Achieving DR Potential  
Opportunities for Each Resource
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Transitioning from Conventional to 
Advanced DR

!)'-31%F)*(-D"$0#-)*(Q%

\3#&R'5#;$3(%&#6&&3(D$1;"9(5#(#*&(S/[S(53B(S0\G! #)%"*(;$"%#40#%>0$C"#%D"(-9*(%0$"%
>0#34"D%5-#4%>)(#%3)(#H".."3#-@"%J0#4501(%.)$%=W%("$@-3"(7

F)*#-*;"D%5)$C%)*%4)5%-*#"9$0#"D%"*"$91%"..-3-"*31%^EE_+%I"4-*DH#4"H>"#"$%(#)$09"%Z%=W%
30*%0>J'-.1%@0';"%h ;3#&R'5#&B(B&A53BK2;B&(A535R&A&3# E\@GYFL

F)*#-*;"D%5)$C%#)%I;-'D%J)$#.)'-)(%).%@0';"%(#$"0>(%0#%#4"%(1(#">%(30'"+%)*%#4"%D-(#$-I;#-)*%
(1(#">+%0*D%0#%#4"%(-#"%'"@"'mB;2#';%H#&B('&2$H'"&(D1533;3R(E@C/F7%

G;$%>)D"'%-*3';D"D%.-$(#H)$D"$%"(#->0#"(%.)$%B;2#';%H#;$3(292#&A(2&'O;"&7%
A-#4%D-(#$-I;#-)*%(1(#">%("$@-3"+%#4"%$"(;'#%-(%0*%-*3$"0("%).%0I);#%\%]A%).%
0DD-#-)*0'%24"D%=W%30J03-#1%3)>J0$"D%#)%0%>)D"'%$;*%5-#4);#%J)$#.)'-)%0JJ$)034

LM



Thank you!

LL



Acknowledgements
W"("0$34%50(%.;*D"D%-*%J0$#%I1%F!SF+%#4$);94%FREE+%Z%J"$.)$>"D%I1%:8<:%Z%50(%(;JJ)$#"D%I1%&((-(#0*#%
2"3$"#0$1%.)$%E*"$91%E..-3-"*31%Z%W"*"50I'"%E*"$91+%8;-'D-*9%?"34*)')9-"(%G..-3"+%).%S727%=GE7

S/[S(<3&'R9(@;O;2;$3W(@&A53B(C&2D$32&(SH2#$A&'(d&3&'5#;$3(53B(C&#5;1(C5#&2
2->)*%80C"$+%<0#40*%80$3-3+%8$;3"%B0*"(4-$)+%,"0*%:0>>-*9+%W)I"$#%:"@-*+%W034"'%/3/04)*+%,)1%/)$9"*(#"$*+%/0$10>%
/)60.0$-
S/[S(!VV;"&($V(C5#&D59&'(0BO$"5#&2(E!C0F
2;D4""$%])C40'"
S/[S(!VV;"&($V(#*&(S$AA;22;$3&'2
/0##4"5%?-(D0'"

?40*C%1);%#)%.)'')5-*9%:8<:%Z%S*-@7%).%F&%-*D-@-D;0'(%.)$%#"34*-30'%0((-(#0*3"%Z%J$)l"3#%0D>-*-(#$0#-)*Q
S51;V$'3;5(\32#;#H#&(V$'(<3&'R9(53B(<3O;'$3A&3#(ES\<<FW([3;O&'2;#9($V(S51;V$'3;5
F0$'%8';>(#"-*+%?"$$1%2;$'"(+%B"*%B$-34+%E$-3%:""
<3&'R9(\32#;#H#&(5#(^552W(^552(G"*$$1($V(7H2;3&22W([3;O&'2;#9($V(S51;V$'3;5(5#(7&'8&1&9
&*D$"5%]7%F0>JI"''
47:4(7H;1B;3R(I&"*3$1$R9(Q(['%53(G92#&A2(@;O;2;$3
<)$>0*%8);$0((0+%,"((-30%]$0*D"$()*
47:4(<3&'R9(035192;2(Q(<3O;'$3A&3#51(\AD5"#2(@;O;2;$3
F40$'"(%])'D>0*+%!"#"%F0JJ"$(+%,)"%E#)+%B$-(#-*0%:0F)>>0$"+%=0@-D%:)$"*6"##-+%&*D1%20#345"''
47:4(<3&'R9(G#$'5R&(Q(@;2#';%H#&B(C&2$H'"&(@;O;2;$3
=);9'0(%8'03C+%,)*0#40*%F)-9*0$D+%,0()*%/3=)*0'D+%,0*-"%!09"+%20>%20c"*0+ /-340"'%2#0D'"$+%W)*9c-*%n-*

L\



Acknowledgements
&DD-#-)*0'%#"34*-30'%(;JJ)$#%J$)@-D"D%I1Q
! G40S(:5#;$351(0""&1&'5#$'(45%$'5#$'9>(2-'0%B-'-33)#"+%E>$"%F0*%B0$0
! 7'5##1&(d'$HD>(&4>0D%X0$;e;-+%W10*%g'"D-C
! :5O;R53#(S$32H1#;3RQ%="I10*-%]4)(4+%]$"9%A-C'"$
! G#'5#&R9(\3#&R'5#;$3W(44S(>(E$-3%A)134-C
! G1;"&(<3&'R9> =0@"%A0#()*
! <@M> ,0>-"%X-*"
! <3&':$"> /)*0%?-"$*"1H:')1D%
! S4<S0>(80$I0$0%80$C)@-34
! GS<> /0$C%/0$#-*"6+%X$0*C%g0$$-(%
! /dQ<> ]-'%A)*9+%<"D0%G$"-61%
! f$*32$3(S$3#'$12> f-(4%]0*#-

LP



Acknowledgements
I&"*3;"51(0BO;2$'9(d'$HD(EI0dF

LT

! B"**"#4%&I$"0;+%!]ZE
! X0I-"**"%&$*);D+%!]ZE
! W-3C%&('-*+%!]ZE
! 80$I0$0%80$C)@-34+%F:EF&
! 2"$l%8"$"'()*+%GJ)5"$
! E$-3%8)$D"*+%?SW<
! ,"**-."$%F40>I"$'-*+%,)-*#%!0$#-"(
! X$"D%F)-#)+%=<fH]:
! !0;'%="/0$#-*-+%<"5J)$#%F)*(;'#-*9
! F4$-(%&**%=-3C"$()*+%=&A]
! B"*#%=;**+%F)>@"$9"
! ,0>"(%X-*"+%E=X
! ="I10*-%]4)(4+%<0@-90*#
! ,)4*%]))D-*+%F&R2G
! /0$3"'%g05-9"$+%?SW<

! =)*%g-''0+%FXF
! E$-3%g;..0C"$+%G'-@-*"
! =0@-D%g;*9"$.)$D+%FEF
! /-C"%,0(C"+%FEF
! o-0*%^F-*D1_%:-+%GW&
! /)*0%?-"$*"1%:')1D+%E*"$<GF
! &'"c%:)J"6 GJ)5"$
! =0@-D%:)5$"1+%F)>@"$9"
! F0$)'%/0*()*+%2=]ZE
! /0$C%/0$#-*"6+%2FE
! &'-%/-$">0D-+%F&R2G
! <"D0%G$"-61+%!]ZE
! 20>%!-"''+%!]ZE
! ,-''%!)5"$(+%F&R2G
! g"0#4"$%20*D"$(+%2FE

! g"0#4"$%20*D"$(+%2FE
! <)$0%24"$-..+%F:EF&
! /-C"%?-*9+%R#$)*
! ]$"9%A-C'"$+%<0@-90*#
! ]-'%A)*9+%!]ZE



Shift: 
Most Sensitive to Tech. Advances & Renewable Integration
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2025 Shed DR Potential Supply Curve
vs. Price Referent
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2025 Shed DR Potential Supply Curve
Vs. Levelized System Value
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RESOLVE: Renewable Energy Solutions Model
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RESOLVE Provides a Framework for Valuation of 
Flexible Resources

\O

Economic curtailment & renewable overbuild are default 
solution to flexibility challenges, & form “avoided cost” 

of power system inflexibility
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Smart Meters enable high-resolution potential estimates and 
targeting best sites
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Modeled Uncertainty in Technology Assumptions
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Cluster Summary

\\

Sector
Clusters
(Quantity)

Customer Count Avg. Number 
of Time Series 

per Cluster(5th Percentile) (Median) (95th Percentile)

Residential 493 1,450 11,148 56,530 201

Commercial 1,402 9 247 2,639 55

Industrial 1,614 4 43 619 15

Other 68 345 831 2,308 23

Total 3,577



DR Service Type Table
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From Load Modifying to Load Consumption 
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Shimmy Resources Create Savings by 
Freeing Storage to Dispatch for Shift
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! Load following supply curves & 
system value

Shimmy Results
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Shimmy Load Following: 
Sensitive to Portfolio Options & Technology Advances
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Shimmy Regulation: 
Sensitive to Portfolio Options & Technology Advances
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