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F L kR © US Energy Storage Increases 46% In 3rd Quarter According To GTM,
Joshua S Hill, 2017.
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State Regulations and Recent Utility Plans, Rachel Wilson and Bruce
Biewald, 2013.
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F L kR - Best Practices in Electric Utility Integrated Resource Planning-Examples of
State Regulations and Recent Utility Plans, Rachel Wilson and Bruce
Biewald, 2013.
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PEIRALT BN SRV ENFRARE S
2 A ¢ (California Public Utilities Commission ;

T % IRP * & %@ # (Standard LSE Plan

TERRUFL R T AP o

g
S,
S
L )
S
>
3
.
T
H
e

2016 Short Term Action Plan
Items (2017-2019)

Implement DSM proposed for 2017, seek approval for
2018-2020 DSM action plan

Resource Changes

2017 |Complete EV CCGT Construction

2018  |Complete CCERNAAQs-50; Petersburg Upgrades

Transmission 2017 |Upgrade (1) 138 kV line, replace (1) 343kV to 138 KV
auto-transformer and continue long-term planning

2018 [Upgrade 3 substations, (3) 138 kV lines, and replace
breakers at 2 substations and confinue long-term
planning

2019  |Implement projects identified in 2017 and 2018

7L kR ¢ Indianapolis Power & Light Company 2016 Integrated Resource Plan,
2016.

B4+ ~CPUC 242 & T £ IRP+ 4§+ & § $nit

1. 4% & (Executive Summary)
prip 1R d AT AR TR fRERL BAT AL
e FEE

2. ¥ 3 3% 3 (Study Design)
WP AT H 2 BB AR o

2.17 3 P #&(Objectives)
WP AR BT SR PR
2.2% 3 = ;* (Methodology)

2.2 41 £ (Modeling Tools)

-9 -



BB AfTH 2 08 > TP e gkl CPUC 4] %20 4% kst
4 974 % $ 88 ("RESOLVE”)iE = 2 ¥4 enid B > 12 dofe 3

BE R UER LA FREL o

i

2.2.2. %% > ;# (Modeling Approach)

g R AR 2T 22 02 S BN TP
LRReE2358 25

2.2.3. B3k (Assumptions)

Foif & % iz e~ N EGR 0 82 CPUC #1322 37 & st & ehdp
BERXH e o® BHERKFFFRE T 230d 002 % L B BRIk
REkzzed B3y o

3. 2 7 % % (Study Results)

3.1% ik % & (Portfolio Results)
NG AT REIRG FRLELFE c BT EI VR AN
¥ /R 2 & (Conforming Portfolio) » fe p 35 & 41 5 B %
RFhEL R EEm RN S Pi’ﬁ SN eIl s e F 4
EwmA T AN FRES BT AT REALT R EE (Preferred
Portfolio)
3.2 L F ik & & (Preferred Portfolio)
FRETERS BT REEYENRELESL BN /Eilﬁnﬁ T2 iR
gz o R R APM T b A T Mg e 7
FTEETESAEFT IO URPEZEE LR PETY -
338273+ 4 £ B (Deviations from Current Resource Plans)
WP YR Ee B CPUCRBRPF 2 B2 kEn i1 4
B o
3.4% F % #7(Local Needs Analysis)
&% %4 CAISO %2 ¥ F % F4F4 4oim 14 & CAISO 2% 2 5
AT AR R R2ZFE ] o
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4. ¥ 73+ 3 (Action Plan)

AR 1~3 #E7g EREF2 T o

4.1:% 3% {7 ¥ (Proposed Activities)
ER TR RS R M2 FHF R

4.2 %% ~ +7(Barrier Analysis)
FERILE PP s L PR N EATIRES Y B
TR TR TR b o

A3%t % B ¢ 2231 % 7 (Proposed Commission Direction)
BENiEeE LCPUCH & » bdof B3Tadi Iz p 8% { ¢ %8

I

T3

BRTREFNRAZAET R ATRTRE H B TR
6. 55 v & (Lessons Learned)

#HEEeF Y CPUCH 21 IRP/RAEZ 1238 > T WP 2 FAch

e CPUC & #7F B R FE M2 sl P iF -

7o %R - California Public Utilities Commission, http://www.cpuc.ca.gov.

preb s 22 PUCHRETHF#H L2 IRPFFHL » Wi & p
%E‘}f“ﬁ%g‘%’ﬂ 7T & RE T ER T N o B4 2013
£#EFw % PUC:LE & = % 7 4 o 7 (Hawaiian Electric Company ;
HECO)# % 2. IRP> A R 3 il i# 8 2 Hle~ 3 3~ 2 15 7]
AR EHANP 2 A RETH o B L2 e 2P
BRpaFETHEL o

6. ZRFHEHGT %

FEZERAEETEEISPER 2 ER TR R(GAcip R P RR
PRBEREEET AR L IRP RE] A EE R
IRP & & & fi 2 Mg ¥ i 2 cn® 1L oty L eI 7 337 o

\

%)

2,

X o
P
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RLE A BRI TELIRET R EA R HE T2 T
PRAS > TR B2 A IE A ED o — SR i IRP E- Bd fIE M R A5

oAz SRR AR BRI AREARNS A R RT TR
E

IRP .3 en% % » 25 7 %87 5
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A T HE- BA-P IR DT REE
EINFRFFTELELPE—TTEFHELR 2T ReELFT BFERFL
2

NAPRTIO S £ R T

A <

Yo fpit e 4o € w4 2 2 (Southern California Edison; SCE) 5 7 #2030
EHA R R R 27% A B R T 35% b 4 23%Z H # 15%
2 PR p 2022 EARAREE N AT LT R EE FEEH -

@ IRP 2.3 7243 » R AfpgeimiE A piEz TEMEGE o

~

MEBlENE26] 5 SCE 2@ 2 7 nitBl4d - 2238 F %2 B0k
ev o Sl R & W%ﬂ??%(?

XS
e EE N ST TSMW 2 B BF T KA 2 3ASMW 2 b 4 F T RA o

bt R R FTE R T RO 0 bt g & & R R

HFfeT BF BEALCRFILANR o R L R WEET o Aok
TP R PEFIRFR R 2T RE M eRBE PR T X
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?]5\ = ~JRP *ﬂ»%'}é‘;%

SCE Preferred Portfolio (Bundled) Capacity Additions
MW, cumulative

I Energy Storage [ VWind

Solar B Geothermal
£,000 5,830
2,861
3.000 2491
218 2264
2,000
1,418
1,000 Te4
o
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Energy Storage - - - - - - - - BE5 1,686
Solar - - - - Ei-E) 784 1,564 1,564 1,564 1,564 1,564 1,782 Z,036
Wind - - - - - E54 E54 E54 554 554 1,202 132 1.321
Geathermal - - - - - . . 45 273 543 748 T48 BET
Tatal
Renewables - - - - TE4 1417 2218 2284 2497 2881 3516 383 4244

F 4% % /& : Integrated Resource Plan of Southern California Edison Company,
Southern California Edison Company, 2018.

WA~ IRP 2R3 T4

SCE Preferred Portfolio Modeled Renewable Capacity Expansion by Region and Type

OREGON ] IDAHO

NEVADA

F 4% &k /R : Integrated Resource Plan of Southern California Edison Company,

Southern California Edison Company, 2018.
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1.% & #% ~o =3 (Capacity Expansion Model ; CEM)
TiRAREERE(L A ELE )2 iR BETIRE DT 7o
RER AEFANEE, Y RFETRT AR OREHRT Y L RE
Bz 478 5% o CEM 22 = {3 PFgR * i v A58 2 7] » (7
PIE P RNE T 2o 3 R H 2 BOH(20 & 0P ) AT b Pt
ERER

AR CEM et Bh >t Wi = Rz sficdl a2+ & 58
(Nodal) ¥ 2 ‘2 PF [ 2t i S /A R AR B R AL o 30 2 R T
WAESFFEW R EER T CEM #.3]:2 7 IRP 3| w &
R F A AT LA N AT RS BA R CEMZE 2 £
HHC AR ZEANATFEE
BT B AATFIAR X

o

p

/L
e
=K A Y
s
Yy
\\._,\
=

pooh s CEM i F Wi B A8 § T RT3 £ 3 AMW)R&
T T AANGS/MWh) 22 22T R ELF* 282 T
R ET 225G FTheEs BAVEEHRE FFESAEL 2
TREERATRNAAS R TRERITE LS B AR R
JRi%(Ancillary Service) = & & {7 &4 47 7 iT £ k3G £ 2 SRR R
2 87 %3 ¢ TH P CEM» @ € 7 PCM & * o & PUC
£ IS0 5 ¢ * ¢ * CEM (R enb 4 o

2.4 #& = A #-3] (Production Cost Models ; PCM)

TRk T AR T RCEFEE20E 2R FES
2ol g d 4#@?mﬁﬁﬁﬁﬂ&Wﬁ’i??%?%iiﬁ

2ARRLARRT2ZWERFEEAG] S AT L FThegp 3 ki

oW
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T4 3 PCM ¥ R & Brim & 0 & 52 & § BT s B B ERL T
I E o 2R W 2 A 2 (B ol TR ©

1 PCM i & GHSRIMT hR 4 5 k% B A 172 PRl
RHERBANFACELARRFETL RPN LG - PCM
A #-m 2% CEM 4] eh? e 427 71 B4 4

P * PCM 14 2k% CEM 2. ik B B % o

Bl % 1 ~ PCM ¥ CEM 2 i 2B %

=

—— S EHE AR Capacity Expansion Model(CEM)

#% CEM &) IRP#k 47 31

)4 42 A PCMET A

I
I
I
I
i
I
L > A & R AR Production Cost Models (PCM)

i © TR REANA BN R E o hHE
I

I

I

I

I

I

BRA o AIEHE o #E O&M%ﬂ#lﬁf’r RA

. %ﬂﬁika&ﬁﬁ;ﬂﬁé’]ﬁiéﬁ BEBRE ~ WG]
T (AR SN e )

ol RARBAREAARAPTH R BESLART K

' 1& A PCMes & %
! (Gwh)
I 4,000
1 ST Contract
3,500 - "
1 v\_o_«\._.o_——«)\‘_o_‘_c.\ LT Contracts
I R000 Ny < s Gas Units
—
| 2,500 &:w —Wind
G — —
: S0 M — ydro
: . R R R R R R R i
| T EEER EEE .
: BEREREsESREEEER —
0 aaEEEN- =S === Loa
5 I M NN NN NN AN N AN N AN W e e W e O Coverag
/ 1
3 9 9 9 9 9 9 9 9 9 9
| s:vw‘o\.lo‘ -p\ t"'o\ ‘a“-‘o\ ?!‘w‘M“w\ wlo\w"m\ \\‘“10\ N‘10\ M-Lo\ S&Vw\ °L\10\

TR LT EFMTRALARP) 2 eI R HHFH FE G
2018

AR B b
01 SCE =7 2018 # 8 ? 22 IRP 32 5 ] » 3P CEM 2
PCM z_ g% F &) ¢

2P % 7 ABB 2 @ 2. CEM #:48 #-2"ABB CE” > % E j% 8
FH P fed @ U2 Fihies c ZHEMAHREL - BT
PTG AR R RS R R F AR T
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«FFIJ, l%q'l’ %ﬂ?rm:‘lfgj—i j’\o
PLob s SRR T W E NS T s e o pL RS L
B RgA R A~ YRR~ T
ol i MIF SR B
SR S RL IR A e TR

oo F a g & 7] IRP PR ARTET F 2 IRP F & CPUC “13
* 2. RESOLVE #4812 > @ SCE 4 * ABB CE #7 {£#F 2 L T e
£# RESOLVE { & & A2ty afplr 2 FRE ™ »ABBCE ¥
WY M B oL E TR 2. GHG #3cp £ o

EF CEM #3216 » SCEZ 8 * PCM #-A| % #E a4 Vb 7
4?4 & ¢« (California Independent System Operator ; CAISO)7F H 2
T2 ABB CE #3172 FTREE i 5y ik L £ 2 24 IRIE 5
FrEFHY G

SCE #PCM -4 5 * fri b iS4 & 5 A#A RS T 7

EFpPE LA FRIRBE SO RERE LA F TR REERY B
WP R T IR E e

W PRI F £ {odf 5 F s (frequency response)®_ CAISO =
FEF R ER Y IR P2 g F1 8 -2 CEM 4t >
PCM + & { iHimeinif et & p g s o0 4 fo T gr g §'s
g4 A G FRESEET FRL SEEL1E o

SCE & * Energy Examplar = & B % 2 #t#8”PLEXOS”#& = #-3] »
H - B A CAISO 2+ » 73 £ zonal % nodal 7 %2 #-%] - SCE
aH IRP #F4 ¢ % 7] PLEXOS £ 7 iR & & #icid](Mixed Integer
Programming ; MIP) 2 ;& & & #csn 1+ S 4| (Mixed Integer Linear
Programming ; MILP)#4 5t *» % Be CAISO p % % 32 & (T 11 {7

2R
p

R BRT R i MUARBIEL SR & FEARIEARE] > bl4e Max 3X1+4X2 5 st.—X1+
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AANAEOVEFERG TR oW R AN T F T
Z e pie e B L0 @Ee B g T F R T E
ABEpPF R 2T FE

B4 L #p SCE s #4477 R FER G TRz iz i

BEEBEZTFMPEERETT EF CEM R TFRETRESL
I ik BB 7 % & (zonal) &2 & Zh(nodal)z. PCM #i$it o B {8 Bkt en
TAPRA Y

B4 -+ ~ SCE z IRP #5417 i #2.1)

SCE’s IRP CAISO System-wide Development Process

GHG Scenario Portfolio Transmission Impact
Analysis Development Analysis

| J \

GHG Economy- ? Zonal Production Nodal Production
wide Optimization Cost Simulation Cost Simulation

Electnc sector GHO target,  Optimized portfolio that Portfolio meets Nodal level energy,
levels of transportation and meets GHG target operational capacity, and
building electrification requirements power flows

¥ 4% % /& : Integrated Resource Plan of Southern California Edison Company,
Southern California Edison Company, 2018.

AFE S22 7T E S SCE iz Ay o g
(Investor Owned Utilities)2. - » §** CAISO # #-2 % - SMUD %
GWP R />3 = o % 3§ % (Publicly Owned Utilities) » 2/ CAISO %2
H o e Ry 2019 22020 # 4 r CAISO 2 2 2 I pE A T ?}?’F‘ H
(Energy Imbalance Market ; EIM) o #32 = ® & 3 ¥:i7 &3 7 IRP 2

R [ A T

2X2=8: X1 X2=0 2 X2 5 B 2L RPINIA 5 R & FERT
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ERG-B 3
R AR

e U

317 IRP 7 &

&3

PR X

SCE SMUD GWP
1,500 § = 150 § = 98 =
Portfolio Planning Resource and New Integrated Resource
and Analysis Business Strategy Planning
2 # - X 5&#- =% 5#- =
2018~2030 & 2020~2050 # 2019~2030 #
2018 # 8 * 1 P 2018 &# 7% 22 %45 2018 & 127 18 p
2019 # 4 7 AR 50
U S
CPUC CEC Glendale # 3% ¢

1. 2030 # 8 7 F B0 #xd 1990 # 2B 2 40% 0 £ 4wk b
(RPS)2020 %2 2030 # 4 %|iE 33%% 50% -
Z_FMEE*N%EU%%&S%MWL%%&%%%o

1% P % 1.2030 & & > 2 1. 250MW 2. T % £ o
UEBE S ArE S 135 FHRETF 2 8 SOMW &%
FAEENEGET R Mo A oo

el bV EC R 2.2040 £ TR F 3.2030 &£ 2 N R
TR TR R F WP WEExe 5] (RPS)iZ 51 60% -

2§ #1990 # 0
40%2. P & > ¥ e pE
aETA VLR
His Hzpiko
2.+ p &
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SCE
(1).%+ 2030 i 5]
287 2R E

F R o
(2).% CAISO # &
RS )
R & S
(3).#FF 1B R & * %
K H B R R

BB PR AR 2 A
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