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1.1.2 SCs(Scheduling Coordinators)
SCE el FFEAREY AFAYS FE AEES dFEsty
CAISO®} Al our] Hals Alggtt. weba SC=  CAISOSE vy
AL, A Mu) 2~ FFPAHERA) Apole] Fho IR|gH}

1.2 M &=

CAISO= Federal Energy Regulatory Commission(FERC)S] A
2 wa glom, mI AR Ade suel AR wPEm Qoo
A H=| AT S I Western Electricity Cordinating
Council(WECC)e] AlFE 71%&< ZFsln rh. WECCE @& AR}
€ North American Electric Reliability Corporation(NERC)ol| X313t}

CAISOdll= ZAg|EUol FAAE drgsle= 5Heg FAHE oAkE7E EAet

o

a9 4 CAISO Governance

| Regulated by FERC
| | Federal Energy Regulatory Commission

| [ Comply with NERC

L 1 [ | Morh American Electric Reliability Corporation
= [ e

. ' | | Part of

|| Western Electricity Coordinating Council

| | Governed by a Five-Member Board
| Governor appointed, Senate confirmed
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MRTUS| FERC &¢l 20064 9
MRTU & &g 20094 3
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AB 1890 T Jle] w®]dg] 7]F, CAISO9 CalPXE A=
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FouAE BEsta, AEyol AP At AL 98 =L & 5
A WAL FAol kg vhs) Fic,

AeEors MD 2002k Weks wae] EaAd AR AN
oko] 200441 MRTU(Market Redesign and Technology Upgrade)gli=
g ZRadoz wAHU 20099 39 A" MRTUS Ao
2 Qs cao: olux, mzAmz, Eguele 3B Avas
AN A A AT
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o} CPUCE CAISOS+ 4 Sz AA]
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CAISO= F8yhg gl oyx] Aol 22 H #adele A
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A Ak ol dmelEe oluA A 194 e ANEX)
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7Fs3HA skal et

Aol el Feabds Fgzer  #FEsr] YEiA  CAISOE Al
olrel  QdFeRAS WEERSlen, ol AIFHoer A A4
S -$309014 -$150%, -$1500014] -$30020.2 FHAA HAr}. -$3004 % FE
A E pole A Hedl, ol AlAEAl &3 E AU A] Adu]e

gk AFAcke R g Zlojth. CAISO= A AUA] A = (PIRP,

Participating Intermittent Renewable Program)ES =Y3Fe] Az]A oA ALY

Wb BEE AR AgeAe B9 B 3 BUFE wT neso)

Bi7lh0 2 A= AL JMsse= g o ]L:_% %zﬂ/\}?ix}EE 3
N }

Foll elsll, CAISO= Tk 24 AS FAE e, ols
oM AFs Aloragel wEA SHE g e AW A o B
< ke we Adolth. of7lolle Adulewel Aedel 713k vlgol e )
71Usoe] E3HEo] Qi
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2.4.1 V=A%

CAISO2] Z=woUA|A]ge slFd AR AR AlFom i
Heh AEAE £ ARE JiAEke] A 158 G oA A
sEGHR AEsEIgEH, ol AEREYES SE 9HE WHASke 4l
AU A] HHH oS FSeE Pgstr] Hgtoltt

=1 72| &= N M
S o 2282 1MW o 2|82 500kW
i e 12l M Al Eo0f: 2h o 12l M A|Z E0d: 60min
SEEE o AIAIZF AIRF EOd: 2h o AIAIZF A& E0d: 30min

e 2223 A
ZElofu[e] Ak .g2t03 c 28X SSY 2y
- 4% cig| SEa
- SS9 HMEA U
012l M AlE
MEA R o1 M AF
AZiCH B4z o 1A|ZF X A|RF o 15F M AF
CH B8 SR 052 M AR
=X : ez o} ISO

2.4.2 5%

AeAGA e sl sEEAAEE ZglEzyel  duyx]e] 80 ~
°0%7F  AEE Fo  AHAAFoILt,  Fexkel  FEAe] dES
e AfAYEE M g Ak glo] AAAHAIAS AATIG
20019 CalpXe] 7)15AAZ SFEAAIFe] S e I AHAYE
F2 A7Aek &I e, AAZE AlFe]| thEl 7 SCELS AIRHE
4o FHALH s AEstar ol wel CASOE AEERe o3}
Stes ek 2R dgh =A4YES 35



(" ske #HT 1dh ARAEE 4 gevbEas deidn shE
A AR HEe 20179 390 $23/Mwh  goik 69 Eo] $34/MWh
7M. skl ol oEHe] ;e gk HIgart sl
mEoltt 20179 62 21Y  FFERAF  SMPE $600/MWhel g

F=d ol 68 199FE 21Ud7HA] Aelrxyol He] ZAMm <l

il

%

“Day-ahead 15-Minute w5-Rinute

Price ($/MWH)
i
B

'LE".-

Apr |Ma','! Jun | Jul |.ﬂ.ug | Sep | Ot | Maow | Dec | Jan | Feb | Marl apr !Ma','| Jun

2016 | 2017

=X - Zda|z4o} ISO

CAISOE AAIE A1 2935 B3l $lo 7 A=Al o] Folxl 4zt
S Argte s skl 89 I 1kl #3S wEnh s APTE e
A AP 2 15EA ARTFEREYG sYollE $2/MWh, 690l $6/MWh o]
e RS 5

1583 AT S ARl e] 7HE Avpelan 5 dAskaL
3% 69 19949 219 ApoJell 1583 A7EHA ] $250/MWh
ool H7E stler, s ATIAL $750/MWh7HA] st skl
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CAISO| A% F7ksh= AAAUA Az s - AHAR
s o]l = 2= 1}o =] B S
A= Yelya e, 2 A84a7)F v Bdof whAysit
22%
M Below -5145 -5145 to -850 -£50 to S0
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E 14y
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2.4.4 RZA8)|2X]A
CAISOE= AAZF Aol 29 ¢lo] AZYES=Y] <A xR

95 maAR| A S SgEa ok BEAN A QurHow

i

2

FrA], Black Start Capability, Regulation Up, Regulation Down, -7 ojH]

W V)

(Spinning  Reserves), AU & (Non-Spinning  Reserves), thA<nv] &
(Replacement Reserves)& FE&ICE o|fgt Au|29] SHE T3l &gt o
HEs gtHskal, Al=Hle] b dat AledAe] e ds gEdt. MRTU
M= ZrogdbA 7] 715 XA & (Residual Unit Commitment; RUC) A}a}o]
HzAr| 2o bS]

CAISO= Futrzx7d, Fdu|e, Ax|dnd, A golel= 47149
B 2s s s AARAES Selid SR vt T2

< 7hs $¢1 duger AFddAlels 8 S4Hes duAE ST

O

A a2 4 Qe wdgelth g ofn 71 Fel dugos
10% ool Q4 FEAA FFEse] Holw 247 o FED 5 gl o

o

ot of

HlE=RS onlgitt, FAduge o]87ksgr Wolrl= sy Al b
e ougo R 108 ool 4 FF7HA ThEste] Holx 24t
d HEE FHE F v dp|Egelth wpAo R A du|Ee JhEst
1 AARFE7A 1ARE Yol 7hsate] Aol 2413 Ft b
JE ou|Folt}, CAISOE ZZte] HEMu|2s AFS S8 grsn

R

N
>

‘I

§2

by

o

(0]

X0, et

CAISO Yo SHEFS AakA ol AAHA wgel Be o

Fo Fu gAE Eath AeTuol Welde SDGKEE SHER
ge e wgked, 20160 JlEeR  BE SRA AT

$0.8/MWh g5stdon, AAzE AR7FELS $1.6/MWh  d53skirth
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Hbdoll  SCE= &7 ATl $0.13/MWh  StERetglom,  AARE

AL S0.4/MWh 3 PosES] A% FAEFA o o

ol 7P AHAgkEdl SRR AFCME $0.14/MWh  AdsEtged, 15

B A= A9 e PIAA S

FGR(Flowgate Right)> A2 FH83 kgt on|9

2]
el A" Ay JidemAM, AgEgel AR 54 i

(Flowgate) “dolld  o]& 7Fsd  1Mwe $HEFHATC

Available

Transmission — Capacity)e] ZA  7FA(Shadow  Price)ol] thigk Hzl=
ojugit(AFARl Az, FAl AgEFge=s sk ERekst Hapt
IS o EE9Ao|E(Flowgate)ol] sl HdHo= A 5 gl

oRer oo eld AhE Egeln ok AEuol: @

A sl Agel dHo2 FGRE olgdha Stk FGRE

MRTUJ|A]

PIMeflA]  ARESIAL Q&= FIRYl &A%k CRR(Congestion  Revenue
Rights) 2 gt Aet. CRRE et A2 dewt Ay wid 47)¢] 7|

A CRRS WSk v sk Eek

A% CRR W 5 3]5H] 8

3500
s Auction revenues received by ratepayers
5450
@ Payments to auctioned CRRs
s400
Auction revenues as percent of payments
S350
——fverage percent 20102-2016
£ 5300
E S250
3200
S150
S100
= -
50

2012 2013 2014 2015 2016

1002

0%

BO%:

FO%

S0%

50%

40%

30%

Percent of auctioned payments

20%

10%

£ : Ze[zo} ISO

(28 812 %3 AHIAe] CRR F580] 49% LS
™, 2016\ d0Y= $487HS 3S|5FA] B3l 2012-20161 7|7bol=

_19_



N
o

2.5 CAISO 2t M=

2.5.1 EIM(Energy Imbalance Market)
EIMe QIHAIY 7k A

CAISO®} PacificCorp2

&S H3 JRdSE 15%A
+ 709 BA(Balancing Authorities)A}o] o]

Aoz
FAHow

EIMS ‘141 119l 7§33 EIM Softwarer= AFxo.2 A v|g9o] vbd
A9e o} rash T FAL FPE dFe Faska ok
EME 53 @slel FEAPAGCE 4Zvkt AE whom
Telsel AYaEpgl wAshe Al HAES ke AUAYE sbs
S shel AT SANE B slheh AF AHm @, A oY
Ao] T FRL He wgom FrUoEM A4 Awle 84
= T g9s d
EIM o 3]}
APS PSE
= Pacific Corp NV Energy (Arizona Public (Puget Sound
Service) Energy)
AH[ZZHMW) 10,595 6,100 6,500 3,000
D (") 1,800,000 1,300,000 1,200,000 1,100,000
gexe | SHS RO | CERE | muz omizy | ww sas
Sk, CAISO=  20199%H 78 auAle ARHE  S5AE
Tde ogelnt. ARMEE ae=ArE =YEW ER|ge] WHEs vk
skal ¥= Fele] HE 4w AR olss freste] =] dad
Azt s AaAE 7 UE AR AFET



Average EIM Limits
(5-minute market)

Ex : Z2[zo} ISO

2.5.2 794 AL FH o) Fs3
CAISO= #9494 &% (Flexible Capacity) Q7% 2 2 9
S yesn Qo 2 Ag4e, FU A9 2d3e ugon &
’d 8% (Flexible Capacity) 8732 2Hgata, Ao fdalglo] sl L7t
oAy A9 FRE ovass Holth e CAISOE HE%S P7)e)
o] H¢h-8-2F(Back Stop Capacity)S FF3I},
A4 832 Base, Peak, Super Peak A] Ramping Flexibility2]
37FA]  AEl2 FE3te]  LRA(Local Regulatory — Authority) 2  $Hd5HH,
Base Flexibility:= | 05A]~ 22A]9] oJ¥AF 7ls &%, Peak

-

2 2
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Flexibility:= A3l Ao HA sARE gFAFGEHE 18 7)%),
Super Peak Flexibilityx= Z3%l Aol sSARE oF A|ld7hs(€ 53
71%8) 7Fs &= 2nigith

14,000

12,000

10,000

8,000 -

MW

6,000 -
4,000

2,000 -

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
W 2013 ActM | 7,519 | 7,163 | 6,744 | 5,887 | 6,096 | 8,745 | 7,190 | 6,024 | 6,591 | 6,621 | 7,343 | 8,325

m 2014 ActM | 7,448 | 7,477 | 7,177 7,130 | 5,610 | 5,266 | 5,753 | 5,336 7,474 | 7,873 | 9,279 | 9,891
m 2015 ActM | 9,775 | 8,366 | 8,367 | 8,001 | 6,962 | 6,153 | 6,672 | 6,882 | 8,158 | 7,469 | 9,987 | 10,68
= 2017 ProjM | 12,970 11,729|12,364 12,054|10,737| 9,464 | 8,397 | 8,295 | 9,918 |10,196|13,835|13,399

£ : Ze[zo} ISO

_22_



1.1 2XAd|
AE|¥xyole] wbdg&Re 2016 7]EOR 79,028MWelt}, AT
HAA7E2E7F 42,629OMWE 53 9%9] HlF& AHAlEkL flew, I HE s
Zgo] AAlEtaL Qrk. 2001dFE ] An|g HYTA HTS ATEd
3 sl 2t

2001 2005 2010 2016
M Et 429 429 416 63
HfO| 2O A 1,143 1,080 1,084 1,325
A 2,625 2623 2,648 2,694
X 4,456 4,456 4577 2,393
7k & 30,375 38,569 43,968 42,629
o3 11,848 11,951 12,105 12,252
a5y 1,751 1,743 1,745 1,743
Bj 2k 2 2 117 8,619
Bk 410 378 408 1,249
9 1,534 2,089 3,183 5,644
7| & 791 768 710 415
Z A 55,364 64,088 70,960 79,025

Installed In-State Electric Generation Capacity by Fuel Type

80000 | -

Sl Hydro

- Sotar Thormal

Capacity (MW)
s w0

Z£X : California Energy Commission
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Aol o W BH2e] YA= ofefel] vew [1H
1 Zew, AHA7E IYE 2001d AFE mlmsfEy A L
AgFe B la dd7ded= 2 g Qo dddwz A
e Me, dxEe gk wh, Adtees PEs] Ikt @

California
Operational Power Plants

October - 2017
& Biomass @ Landfill Gas
@& Coal R  msw
@ DigesterGas &* Nuclear
@ NaturalGas &£ Solar PV
@A Geothermal @ Solar Thermal
@ Hydro &) Wind

i i huns Lo —imme e

£ : California Energy Commission
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gl i A MER SYane dud waeiRe)
HlEe Aaky] Farlel QW 1089 olFe] FARHZ s 2 vz
b st 30 93 AYAIAT ZknslE REgel uet 59
g 2fshe WAk 47 743 F7kse,

2001 2005 2010 2016
o Et 2811 3,012 2,290 324
HfO| 2of A 5,762 6,078 5,981 5,868
A 13,525 13,292 12,740 11,582
H A 33,294 36,155 32,214 18,931
7k & 116,171 96,892 109,650 98,831
o3 20,144 33,334 28,483 24,410
a5y 4844 6,928 5,706 4,567
Bj okt 3 2 90 17,235
B 834 658 879 2,548
9 3,242 4,084 6,172 13,500
7| E 1,831 1,640 1416 431
Z A 202,461 202,075 205,621 198,227

In-State Electric Generation by Fuel Type

250,000

]  wsolarev
T
o Srmall Hydro
200,000 g
- Solar Thermalk
o Biomass
150,000

o Geothermal

w Petraleum Coke

Generatian (GWh]

o Ao Heat
100,000

 Matural Gas
- Pl

w il

o Larze Hydro

mcaol

2001 2002 2003 2004 005 2006 2007 2008 009 0 201 amz 2013 2014 2015 2016

Z£X : California Energy Commission

—_

Ag|Fole] vbd=Eke 2016 7|50 2 198,227GWho|H 20011 A
202,461GWh thH] A 7HAg Ao 2 YERdT) ol 2001d Ak 5o ¢
7V = 20020 o] A EATt ol S FESI] wle
olt},

2016 AEEYole] = A™ESFQE 290,567GWhE Ad(20159

F



)

205,405GWh) tlH] 106 Trad swoldh ol#al sl i

ME gAnel Zus AeWd ARE AR Fo 4k 2 A

s

g el 548 S7PF Fasgk Aot

A EYol= 2016 ol HIFEZ 2] 20159 13,992GWh
ol FE¥wrdFo] 2016d 28,997GWhE T H] ol FUlElon,
olgfst FEbdwre] ke Tkl FAEHe BIE UeEh

Aok 7k @ S8 wbEE Al 20159 131,482GWhollA] 2016
W 127,808GWhE  2.8% 7HAstgon, olgjst 7haRe gy o
g = S A9 Foh AEEdel  Fo| Hkd e

2015\ thH] 31.5%, FHLIZFL 10.8% S7F8kGITE

of

1.2 STAH|

OL-=

AgFdole]  F FHAMe] Helx 230kvzE 21,000mt,
115~161kv7}  9300mtd  Tom  F  31,7210fdolth  H|FE  Aun
W 230kV7} 45%, 115~161kVZF  34%, S00kVZ} 16% So=2 FAH
of Qlth. CAISO= o F 3o tiE AYAFARPE Afetar
25520mtds AAHoR FAl - egstar Stk S &fAbE W]
= AuEd oS3 2

CAISO= FARAE o] Fdey 99 dF APEAXEAS]
dejg Al AY9ss 25 Fdbete] AE|xyol X[He] 80%el 3E

< @9sth [2E 12 #EEYol Fo F8 FH

7 A 254 gl & g

EL

of HR{YE EAAY & ogd F fd F, A
Uts dZ43= "¥yYd R AlE9A(Pacific AC  Intertie), W A
FYolel HHYE EAAYS dAdske HEHY AR ASAAl(Pacific



DC Intertie), ¥ AEolel §E FE Al 2w AR

Al(ntermountain DC Tie), 3 ZAg]EYo}e} ofjg|x FE dZ

A AP AlE-AAA | (Desert Southwest Intertie) o] It}

%52
&t

S

A
-
R

SHM &7 72| H|S
PG&E 18,491 58.3
SCE 5,129 16.2
SDG&E 1,906 6.0

A utility 5,224 16.5
WAPA 971 3.1
A 31,721 100

Electric Transmission Lines
F "_iJ z = - - - California, 2016

Imperiall brigation District (D)

Facficorp (FCORP)

Facfic Gas & Electne (PSEE)

Southern Caufornia Edison [(SCE)

San Diegoe Gas & Electric: (SDGAE)
Socraneente Municial Utslity Distrect (S MUD)
Wiestenn Area Power Administration (WAPA)

DMher Chamers.

Mote: ENCIic ransmisskon Lnes shown have @
ransmission Capacity greater than 115 kKW'

., Y 5. Census Bureou. Cal-Ates

—— Las Angeles Department of Water & Power (LADWP)

Sowree: Cokfomia Ensegy Commission Cartogrophy Wnd.
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Stffell

46,008MW

279

A7Ve g e

SpAel we}

siefeh

=
o

7
o] gt

°

o

A}

78

i

LS
L-oF,

Yool 2016

AelE

71918,

46,008
712712016
27,679
6/20/2016
20,412
712712016

L 910z/16
. | 9L0ziLs
' oFeLozivL
L 5L02/16
| sLozivis
L sLoziL
I vLozZiLie
| vLozivis
L vL0ZiML
L £102/16
ANV
LEroziu
I ZLozivie
L zLozivs
L zLozivL
b LLoZ/LE
L LLozivis
F Loz
- | 0L0zZ/1E

S | 0L02/1S
| " Loroznn
| 6002/116
| 6002/1iS
| 600Z/11L
- 8002/116
- 8002/1iS
L 8002/11
| 2002/116
I 200Z/1is
200Z/1/1

VW

A AN

1

(based on hourly average data)
. ——NP26 —SP26 —ISO

SP26 and NP26 Monthly Peak Demand (MW)

ISO

52,000
44,000
6,000
28,000 1y ——
20,000
12,000

(M) puewaq yead Ajyjuoly |enjoy
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ISO 1-in-2 Peak Load Forecasts
based on Economic Base Case & 4 Scenarios

52,000
__ 51,000 46,877 MW
=
E 50,000
o 49,000
=
g 48000
=]
O 47,000
o
o 46,000
o
= 45000
2
é 44,000

43,000

42,000

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
= 3 —
Historical Forecast
—Economic Scenaric-1 —Economic Scenario-2 —Economic Scenario-3
Economic Scenario-4 —Economic Base Case

Ex : Ze[z4o} ISO

2.2 o0

Agxdol FF  fFHYE  f¥Y3(California  Public  Utlities
Commission)®]  AFLAAA  Zga@dd ulegla], AgEYol ISO=
15%2]  oug wixlE ZEn Qoh AEIFAES 4w 1L
“l-in-2  forecast’” FRAZ(EEHORE 500 YT FHU =2 ZH
H7b pem 50w Y gETh e Ail goms 243 gh
15%~17%2] ou]g nixls F7lste] d88 338 5)
the AMdS oF-Hos HojFofof gt} o] Fx|of Ag|xYol I35 Fdg
B 937t FRlsh 9 Fankgo] ofo] EghEc)
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2.3

O

XiA|E]

=11

2.3.1 $RAE 437 W "3}
A EYol 1S0 HZAHAYL “Order No.890"¢e] Has F43}H,
NERC, WECC % ISOAE 7|5 153}, 1SO $AA18e ©r]Hola 7]

lo

ARl AF= 4, BAEE7L A
Jxets BAs] 9 e d4Hd AFET L2
3= Zo] ¢dd Axlolt}, "Order No.890"S wW=A ¥ o]F 1SOE 20084
o A& F7HE whA|aL, 20099l BAE B7HE stk 2010d ] 1SO
+ Zgxdel F ARIE AAG A dUA HE 87 (Renewable
integration requirements)®]] © # t)-23}7] ¢Jste] 109 AZA Y Axjo| of

g il ZpdekE TRkl 27ks fds]ol AlEs it

O
o
N
ju
e
ol
ol
=)
>
t
oX,
30,
k=l
o
2
&
of
R

Y
& e BY=

i

2.3.2 HAAN| AL FAYAY ] A

FERC7} 20100 A" %8 AdAAIgS S0k o]F,
CAISOE 20209704 Az|Zdol Al HFiwe] 33%E A
yAZ  FFder dtke AAS FYsth ogds ExE 9]
daf AY FHAEL It VIFem 33%e AFHFFES AlAAeIUA
2ERY FHo| 7FeEA B A Algdler, olE s 8760 A
Zro] A AlEYolHdE AlgstTt,

20116 CAISOE X e meAERe FRetgnh SialgdAlE
AAANUAZRE  33%e] HAFE Fgske A olYdm  SHHAA
2o s ARl #ITFGe]| HAHE FHslor Por= FwiAL
AL d¥bdoa AAlEe] HFag she Y] 3% AR
Hlo] o] Fojop gt o= AR AdulE A

U4 A
v oges] Aol U A ME sk Ao oW E o Sud
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Zol  daFrt. CAISO=  uAiAtelAl AA  &=Fo] AwHe= AE

getslr]  ffa Vled e AlES=E stk olE AlIESHA Fe

| AgeAlekE AAsA Xetes eklal, AlAeldAl ARl o

A= ofF w2 7HAC R Aloks AldsoF .
Ae]Zuole] RPS 33% SR AR AA] Ar3ds

Al At FF= ololxltt. Aljtd ¥ AR

Anje] 4ufiut He ARG qrRelnh AAle A AR A] ARz

3

0

O

o]

FefelEstar flom, WA AAl dast Al del Azl
e 2 FL gl Aol o= <le] ZRAE spoldy B T
ARkeh ARl ghe] AgRA|eo] tita] ofef 9] 3

CAISO= vl AledAe] Fedas 3% A =3
AFeRA ol TAIS sk 20129 74, FERGE WAl T
d Rl CAISOY| ARRke WelEdith Alat 7IME AwWEde] obre]
Aveie o7l F TRAReA F 9 ddHed BAe] gk a7
e Awsta ok 3 HESH dACM e Ao AlEdd

g

AS 98 Mg e ASWRZ Hgl Eide AzEdel Fu

0

O

IS

y
20
rr
oy
ot
£
o

i

ol A =FHe Ae A

Aze AF2 AelEdole] AlAdeldA] 33% SFhARE At
71l dagk wRduEY ATy A dedE 5=5% F e 4
W B gt s}lsky]l fa AW AR "AE ol8ske Zlo]

o}, CcPuCr} JidElRE Al @R XEZTQE= XYool 4R
A3} AAATAES] dEAER ol&d Holth, ol HwAY
Zpe] &5F FHYY P MIsfEr|de] FHAHILe]  Z]xsle] A Nt
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2001 10¥€  AElExdole 7|E AuRlEOAIE delelxRt A4t
ol Bostes dE A Fv(Direct  Access) AE=E Fdt  uf
= Zyol A7 AElE HFV] 98 AE|EYoprt
Ak A71dE Ak B8-S Blshr] fg Aol

ShATE, 200919 Senate Bill 6955 FHAZoH, olE F3 Al
T aHzbe] diEide dE ATE F8skdith. CcPuCe 20104
ARE AlfEHE 49 7Y FAETE S8, A 2d 3" 2
Ao dEaid 7leom AT TFed e 35%l  tiEiA
AgTE  sl8stden, 3dmel 20%, 4d=el 10%E  F7FFAC
287w ThsgFel Al AlfRE wE7] g on, Ze{IEyo}
T 1SS 8.5%A 12%=2 H5skolth

AN

o

115 1998~2012\3¢] e FHol& W3}

i Statewide direct access load (%)
16.0 5
I.' |
14.0 s ~
| .'-.l e \ - s o DA reopened
12.0 +—f—¥ S £ S April 16, 2010 B—
‘I. \ | o |
10.0 +4- 1 H e o~
] i | — e
J | | | N ————
8.0 § JI } DA suspended
| |September 20, 2001
6.0 | {1
| |
4.0 ¢ '1 |!
\ J
2.0 -
0.0
\(Q.“;‘?""L??f 5_’5?(:_5"5_99"16“9“}5"}35‘-@£' = -\ & 2 e \1 Figigs ¥ 16‘}\\3&'\: TP PP PP PP DD J‘;{h—ﬂ
SSRGS SR SSE SR LR LER O R LS B CR S S Sy
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PG&ES] 7% 2000 11€e] A" 2w 5,574GWho|H,
2013 A7FA]  9,520GWh o2 F(7]& dH] 70% sz 24
Aslom, SCEE  11,710GWh, SDG&E+=  3,562GWh  74#]  ljs}7]
2 AR, dAe A A AT TheiFel st 714
o= AT 2 © ol A ¢kl i

PG&ES] F7} A3 v) 7Hse

38 NP Jhse e

2010 1,381 GWh At Jks AT o2l 35%
2011 1,381 GWh A Jks AT iRl 35%
2012 789 GWh At Jks A- TRl 20%
2013 395 GWh ATt 7ts AFFoiZEe] 10%

2.1 27 0|

A xole]  H7|Qwe  20129FE  2010WG7FA] AT 3.44%
1.3%E 7A9re A% =2 Fx|olt}. 2016

£ SCEX 14.9¢/kWh, PG&E:= 18.28¢/kWh, SDG&EE  20.54¢/kWh
.S, F AR dEul A HEY Arles Y 78

ox
ol
9#1
s
o
)
offt
N
(o
i
<
ai

l

=&

o
T Do

2l % Sfrpolt

20.00
=
= 15.00
g
= 10.00
=
]
5 5.00
ooo - -

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2018
E— SCE 12 60 | 1470 [ 13.90 | 13.70 | 14 30 | 1430 | 14 10 | 1430 [15.96 | 16.70 | 15.90 | 14.90
. PG EE 1299 | 1389 |13.96 |13.86 | 1519 [15.73 | 1529 | 1530 | 1596 | 1630 | 17.10 | 1828
EE— SDGAE | 1377 | 1394 | 1451 |13.61 | 16.73 | 16.11 | 1596 | 16.15 | 18.43 | 20.12 | 21 77 | 20.54
o= o= |nfiation | 13.12 [ 1354 | 1393 (1447 | 1441 [ 1465 [ 1511 [ 1543 [1565 | 1591 [ 1592 [16.13

£ X : California Electric and Gas Utility Cost Report (CPUC)
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2.2 2= 74

(298 1719 Ariesw FAS By 2016W@ ZEFEYol FoAY
kel Arlaw MR8 AE Tl & lom, wbd 9 wjdn|go] A
A7 872 80nE 2A|staL Yt
15—|-- - o N a - B DT Bood Charge
20 4+ N — e
% . _| B . - ] | o Mncleas Dhecomumiz tioning
E_ | i B B PubBc Pozpose Frograms
2% ' q s
5 - = g ———
_S(-:;E = — ) B Gepsmsion
PCEE B
EDEEE
Z£X : California Electric and Gas Utility Cost Report (CPUC)
200097 2016 H|wEtd T8 Y3 AEEEu]Eo
PN
T

Rawe Base (% Billion)

2005 2006 2007 2008 2009 20102011 2012208 53201 4 20152016
B Generation

B Diztobution W Tansmission

Rawe Base (5 Billion)

B Gepention  HDismbuton

EL

25

20

15

10

5

o

| .

PGEE SCE IDGEE

B Trapomizuoo

£ X : California Electric and Gas Utility Cost Report (CPUC)
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23 27 M=

A71MAA HE gdst SR drlas ARE EAskal jlen,
A AA AGAES HAvgol e fwel xske aFew
Al, AFE, ARPER zolg T AXE QFA(Time  of  Use,
TOU), H=el HF FTFHlE&S ARPER wrdele ARl 7)=x3}
= AN e9AR T4 7s st

oM AEdy FEIREe] o]Fofx7] el 1985
PG&E7} Algom AARE gwAle] A¥EE /NG oldE A aF

2 AWsHe AR £a457} S5

52
&

Fe s

A-1 (Small General Service) ztf =2 75kW Olste| AH|X}b CiAb
A-6 (Small General TOU Service) A-1 HM ol TOU =&
AG-1 (Agricultural Power) SME, TIE AR S8 T s5HE 22H
AG-4 (TOU Agricultural Power) AG-1 M=o TOU =gt
E-1 (Residential Services) HHE MEesd
E-6 (TOU Residential Service) E-1 M Zol TOU =&

AAUE, MUE, sHUE AHIXE AR oto TMHS|AL
E-BIP (Base Interruptible Program) R—TLAI’ o ?:.;é s
E-RSMART (Residential Smart RATE  |SmartMeter& &35l 2H|A7F AA[ZIS 2 =4tgo| &7}
Program) 7ts
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22 HYAn 5

1. A EY o} A7| A A

A xole]  HAZ|AFGAMLSE, Load Serving Entities)= H
Al aHRbe] A¥seE FEE] s Ay Ad 2 gH 9
5 st dow, s 1sd "l 7Y AR
Askar Ak,

2

i

Billion kWh
BN W b 010 N 0O U
O 00000 OOO

PGEE SCE SDGEE Pacificorp
mAg 8& VWater B Comm. Building B Comm. Other
B Industry  MVMining 8& Const. m Residential

Streetlight

£ X : CPUC Regulated California Electric and Gas Utility Ratepayer Costs

Billion kWh

e = = = <5 = s a @ =

= =3 2 o« ‘S 73 £ =3 = = =2

=1 = T O > a = =) = ©

= = g = £ = = = =
= S 3 = 2= = — = =
7] = @ = = = 2 — =4
e 5 2 = = = ] = S
= = = = = =
=1 [=1 &= E— = = == =
= - = B=l = =

s
N Ag & Water B Comm. Building W Comm. Other
M Industry M MvVining & Const. m Residential

I Streetlight

1 : CPUC Regulated California Electric and Gas Utility Ratepayer Costs

=
=
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A7 R AEAAe] 75%nE FFEe W9ARIA oS Y
HA 25%E FEdhs TARIAKPOMR  FEE F 9lom, o]gd
T 2R AZAFGANESP, RECs, CCAZF =Agth A 371 w13
AFAAHPG&E, SCE, SDG&E)$F 27 FJGAIAHLADWP, SMUD)7} 22| ¥y
o} W Top5 A71AtGAo|H, PG&E, SCE, SDG&E 37} A7} Ag Yo} A

A AFe) 68%E FFsk Utk

2. A7 AR BF
WALl 10U FAARel tht pelel FEael gelred
2 54 790 ga SHGYR ol 2 FITIY A F87h g FF

SJtAl Foll oFk wAlE AL, Arlamel A FARSES JdATE

g 21 I0U9 /N34 A

PROVIDE
SERVICE

¥ BOARD OF
SET POLICY DIRECTORS

¢
=

Z£7* : CPUC
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GrrgAel pouE F % AAA AR Afshe wgeikdA
= el AEe FESE, oA ARUEY % e dra
A% Fe B el Bse A Aom @ dRRe

POUE Wi VB UsAm, A oitm AdE wd 2 $d

POUY 7/1¥4 49

LOCALLY
ELECTED
BOARDS

PROVIDE
SERVICE

£ X : CPUC Regulated California Electric and Gas Utility Ratepayer Costs

ArlEgel RECE oMt ARUED} Egfes TAsE
AR gl 2FEs g RE A"ES FEehal, Y AR
AwUE 52 FFH[Eo] HR s SOl A¥ IES sk Ao
T HAo|t},

CCA= APEARAINS  Al(City),  7REl(County)7}  &Fek= x4
iz A A EEARAR] dis] ccart dmilE BT
CCAE 7I& AHIJAEY v 7HFor Ags Fadth H2 874

FA A, FRR A3 A AA 2, AAIIA uA
sfetol we AAY AR 3R cca =gl Sfjwke

) SFAY AHAEL AY cCcA 23T} PGRE, SCE 5 #AEA A &

(2
r>~l
)
ofo
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deje) gte] 2 Fg vlas] APFFAIAA Aelo] shsalt,

°

S, el ELjole] ‘159 FAl IR WS B ohes) ),

E 10 A 2o} A7AMIAHLSE) |3

At A

* Bear Valley Electric Service (BVES)

* Liberty Utilities (a.k.a. CalPeco for California Pacific Electric Co.)
IOU 6707t * Pacific Gas and Electric Company (PG&E)

(21 ALA K} * PacifiCorp

+ San Diego Gas & Electric (SDG&E)
* Southern California Edison (SCE)

* Alameda Power & Telecom

* Anaheim, City of Public Utilities Department

* Azusa Light and Water

* Banning, City of Electric Department

* Biggs Municipal Utilities

* Burbank Water and Power

* CCSF (also called the Power Enterprise of the San Francisco
Public Utilities Commission)

* Cerritos, City of Cerritos Electric Utility

* City of Industry Administrative Offices

* Colton Public Utilities

* Corona, City of Department of Water and Power

* Eastside Power Authority

* Glendale Water and Power

* Gridley Electric Utility

* Healdsburg, City of, Electric Department

46701t | * Imperial Irrigation District (1ID)

* Kirkwood Meadows Public Utility District

* Lassen Municipal Utility District

* Lathrop Irrigation District

* Lodi Electric Utility

* Lompoc, City of, Electric Division

* Los Angeles Department of Water & Power (LADWP)

* Merced Irrigation District (MelD)

* Modesto Irrigation District (MID)

* Moreno Valley Utility (MVU)

* Needles, City of (Public Utility Authority)

* Palo Alto, City of, Utilities Department

* Pasadena Water and Power

* Pittsburg, City of Pittsburg Power Company Island Energy

* Port of Oakland

POU

(S DAL A}
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* Port of Stockton

* Power and Water Resources Pooling Authority (PWRPA)
* Rancho Cucamonga Municipal Utility

* Redding Electric Utility

* Riverside, City of Public Utilities Department

* Roseville Electric

* Sacramento Municipal Utility District (SMUD)

* Shasta Lake, City of

* Shelter Cove Resort Improvement District (RID)
+ Silicon Valley Power (SVP)

* Trinity Public Utilityies District (PUD)

* Truckee Donner Public Utilities District

* Turlock Irrigation District (TID)

* Ukiah, City of, Electric Utilities Division

* Vernon, City of Municipal Light Department

* Victorville Municipal Utilities Services

* 3 Phases Renewables, Inc.

* Agera Energy, Llc

* American Powernet Management, Lp
* Calpine Energy Solutions, Llc

* Calpine Poweramerica—Ca,Llc

* Commercial Energy of California

Electric .
. * Constellation Newenergy, Inc.
Service - ) .
. 1571t | * Direct Energy Business
Providers . .
(ESP) * Edf Industrial Power Services (Ca), Lic
* Gexa Energy California, Lic
* Just Energy Solutions Inc.
* Liberty Power Delaware Llc
* Liberty Power Holdings Llc
* Paimco Power Ca
* Pilot Power Group, Inc.
* Anza Electric Cooperative, Inc.
Rural ) ) .
) - * Plumas-Sierra Rural Electric Cooperative
Electric 474t . o )
Cooperatives * Surprise Valley Electrification Corporation
P * Valley Electric Association, Inc.
Community * Marin Clean Energy (MCE)
Choice 370t | * Lancaster Power Authority
Aggregator * Sonoma Clean Power

< ESP : 10U BSAIolA 28Xl NT MHSF MEIAE B vIHT AR}
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3. RPS A&

AP EYol= 1990t ZFHFRE| New Renewable Program& %
3 AR FRAAS F=ZE gew,  RPS, CSI(California
Solar Initiative), NSHP(New Homes Partnership), NEM(Net Energy
Metering) & ThFst A4S sk Qo

Aelxyol= HZxo| 20109704 F HHZY 2005 AU
ArFY Aisle AE ZREE she RPS oS gk v gl
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A=A L AAYAAA] o) FFS Q7383

olgst AL AR 2015Wddle= Hx=2  HgFo] AR
< Hd Aol HAAL, 2016dele= EfSF Hd=Fe]  Addiv] 32%
s7hetlom, AA A on HlTE Al HIAH. FHe
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AP FL o} AP UA LA

= 2013 12014 w2015 =2016

20,000 |
15,000 - |
g
10,000 -| |
5,000 - I I |
D | il
Wind

Solar Geothermal Biogas,/Biomass

Ex : Ze[z4o} ISO

3.1 TjAxI S¢et&2H (Renewable Resource Integration)
Agxyol F AH¥E= 20% AYAFYE TEZE QL TA7|E(20 Percent
Renewables Portfolio Standard)& 7|§Fo. 2 3}e], CAISOE H]E3H HEatd]
For7|AH A FAE M skal ok ol ke BRE GAEH] 9

X, AYAFol AAAstaL = el Bolxl Aok F8 HAY HAYE

3.1.1 AAAYE 3 =2 19 (IRRP)
A Eolo] Y FEZEQ 7|FS H|Ed tpekel 7|53t A
22 GAE] Yeire, e 313kE AExdes dEdd] SghA|Aok

Btk olelat MBIl WA Absd AWse] W 2 Sag et
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°F 12500MW HbdE FTP7E odErh olfgh AlAY Adnlel IR
7})FF(Over  Supply)
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— CAISO net load for typical March day — 2012 through 2020
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| B2 & ALz

c SEET AIZ E0] 1 2A12F = 60

“ AIAIZH AIZ BHOf 2812 = 302

=4, 11dFE 534418 £9 Al SEAI%F(Ramping constraint)-& ¥
a7l AlAste] 54 29 Wl 8% & £ Sl Q] wHde] S
o MW/smin)S Wt FAAES FHskaL e Solth. A, 13
e 27 elH H(Regulation) BFAAE 7RAdste], 71Eo &Few W
st s 4x &9 §5F H &% %%*é—% Hkgate] FHA S5
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Mitigation Procedure)E 33}=H|, ©|&= FERCY 1] AHFX] AA=|u]=
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2.1 Must Offer Obligation
2 Ag-=F 8H (Resource Adequacy -2 Capacity Requirement)= <]
A= 71Ee] #e st EE FEdd ankS(DRZMA] 298] o] Foid
o A e 71 2002 19| CAISO 7] AljMAM o= Fabd Y
ZHLSEs) 2 F71=A 0, 2003 SEFE= 7#e] A4 AAE AgtetA] &
At CAISOZ} Aldsh= S A=AHAFAFM)OIlN EFaa= g+ Al
= EYEHA &5 Zlom Hth @ ARMA stelx] &FER AQdFAlE
IFMo|4 RUC(Day Ahead and Hour Ahead Residual Unit Commitment)<?1d],
AAFAE AARE APl 7 oFE AUy, BRAHIE HAeA =

HrEA] Fod o= glot

AL FHE 93 W oR= B (Capapcity Market) ¥/, &
D A, EFEE 7y B AE Qle] duA

7/-10

—_—

Rl

oy

G A EA| = (Capacity Paymen

it
wis)

Y

F FEE AR dgagd tig Fad] whgo] ojfoA =S &
W AgAow FeatA] YA, V|EHow sHAe wet AT Fa

AR 5 g E 38 SeME A o) Baw Aol
Xx

al

i

ol
AAolM o] SRR AR WA Zo)7] wiEdl, = &7l w3 A=
TEE "¢ £ FFo8 ke 2R JdSHA dn. $ &3l tig A
3

EAkE A CduA S HEstsledl meel 2 AeolEke

v
(o]
o
=
3
c
=2
2
(0]
0,
it
>
S
=z
£,
&
<X
@)
O
&
o)
)
Q.
<
>
o2
rlo

A AA7AS A AATFAS g A HA], A9 7HInter-Zone)
S P 7|E AEE H A5k Full Network

Model(FNM)ll we} E¢kst AAE 98 =3k F69 FIR tiild

_55_



CRR(Congestion Revenue Rights)S =3}, A gAY B8-S 4
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