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2l = 8ol 57.6%, OtAlOtRl 13.0%, OFZE|FHA 6.2%, & 4.9% (2010H)
o o 380 = A0H(574%), 21 210{(285%), 2 2 A0{(14.1%) (2007'H)
S imi ZFE2lm 31%, 7HAlm 32% (20084)
x| A A 3 S|
St 2 &g |o/==E{(USD)
GDP(PPP) 181= €3], AR AMMEHE 31% (2007H)
AE AMAMZEE (2008 0.4%, 20074 1.8%, 2006 3.1%
1212 GDP(PPP) |38,956%21 (2006H)
229 GDP |SY 2%, M= 10%, 28| % o 2AMH|A 18% (2006)
AlE 20104 12.5%, 20074 5.9%

1 : http://en.wikipedia.org/wiki/California#Government_and_politics
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California Independent System Operator(CAISO)o|t}, 18 25 &3l CAISO7}
et e AR A, F8 F34, CAISO A4 Agdn|Ed] et
Fo FAES F4T F ek 20139 1€elle vEE F oS A9
Valley Electric Association®] ZBg]EUo} 2| 447} opd AW AfAlEE

Hx2 CAISO2] d¢do] =t

» 58,698 MW of power plant copacity
= 50,270 MW record peck demand

(uly 24, 2006)
o 4 "‘ \ * 26,500 market transactions per day
sty Bt I \ ' = $8 billion annual market (201 2)
Al Siego ! * 25,627 circuit-miles of transmission lines
"',’} rater \_L = 30 million pecple served

< E.L e wo | = 309 million megawatt-hours of
g 4§ electricity delivered annually
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CAISO= Zg|¥Yo}l JdHHEIE 19961 de] A|3F Assembly Bill 19809
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1.1.1 ZYxYeol ZFAFL97]7(CAISO)
CAISO= T3 A289 He flete] ST vk defshy
ol {3l HAH|E APEE A gkt g AARI e FoE 35
o] A& o7 WkEAIAk sh= Yo S wel AEAYY] 9%
g3t ot AEAY e 15090 ARxle] =5 AlES AAshs dhte] sC
24 7158} 20009 A1ZHE MRTUO| W} CAISOE E-3H4 &A1 ZHIEM)S
G Hedl, A7)l shFAAE, BB A, SR Aol £

o

%
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CAISO Governance

| Regulated by FERC
Federal Enargy Regulatory Commission

. | [ Comply with NERC
K Morth Amarican Electric Reliability Corporation

D ’ L | Part of
\Western Electricity Coordinating Council

| Governed by a Five-Member Board
Governar appointed, Senate confirmed




CAISO+= Federal Energy Regulatory Commission(FERC)] T1A|1S Wil
om, s A A9 35%e] dEg wFetal glene AHjAY A=

8= Western Electricity Cordinating Council(WECC)2] AZ|% 7|&S

32

N

5kl ok WECCE #¥H AFFS North American  Electric  Reliability
Corporation(NERC)ell H31gkc} $HH CAISOolE FAAPT dwWsh= s7le
o|AFS|7} EA g

1.1.2 SCs(Scheduling Coordinators)

SCE Fraxtel FHEARY] ARAGS Bl AH¥E JAste] CAsO9}h
7 oy A] B2 AgE). Wb scE CAISOSE MjdgA}:, olyA] Ar|=
TEAAHEEA) Abele] F3boll fIx|gict,

1.1.3 CalPX (Z=]Zx Yo} AYAH L) (200037}3])

CalPXE ZufA o] oAkl BaldldYdAH(Load Serving Entities, LSEs)
oF TEAR HAGAES] o, 2elal Sk W A dad 24U
(Adjustment Bidding}& B8] ATRAAN AdFE AIRAT. $4 &
AAkS kA &e A9 AAVIA(Unconstrained Market Clearing
Price)¥ APIAAF I NS 2%k, ST S0l E3o] HAYs)
HoolE Es] AT 2AYRS S A9E APE7EA(Zonal Market
Price)?} A9 APgAHZFS AASAT. CalPXy= sHFHAP(Day-Ahead
Market) 2 1A17F A A& (Hour-Ahead Market) HE|2 o] Fo|R A =A|A o
A slsh Be T @ATwosep)E A 7123 AdEe AFSn CAISO
ool AN = o8] SC F9 SR 589 F5Y 54 AgE CAISOd
AZSAT 20019 Gl B2 Bowa SNl J5e s
L, 20006 2R A AAZE =dEEA SHEAAES] 75 CAISOZE F
A% 4 o Bk
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1.2.1 CPUC

California Public Utilities Commission(CEC)= AE, HA7}x FAl &
T, 3 55 98k WA 2miAget 7HAS Al Bk o-g
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1.2.2 FERC

oFuloll A R 5141 9191 8] (Federal Energy Regulatory Commission, FERC):=
TujARE AlSHE TR R A8y Adi e S Tk A =uiA
e rAlgTE, B3k kel digk s7t, A=s Fdsta 1Y 59 #d
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1.2.3 CDWR(California  Department Of  Water
Resources)
Ay FUo} F ARE= pGEZF IAMAHE Bk, CalPX7) 7152
2001 1€5E wAANIAE dialel dEs Fulistar Qlvh webaA 20091
A, AelEYol= CalPX §lo] CAISOZF el A, Al=wle] kA, %
A At s FEhe e 34 71TEA skl ok AgE
Yetels A897] Aolle Al 7He] 71 A8Adat ol 2y £
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AB 1890°] o3} 1998 4 AlFHH F 7|He AR gk Ao}
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ZAAAA o e FERCY A Ze] wle} MD02 (Market Design 2002)0]2}=
N2 A4S s Hct. MDo2E 200436 o]z mAEALE
(Locational Marginal Pricing; LMP) 7W'\d-& F7}3F MRTU(Market Redesign &
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CPUC7} %213l 84 Z & T3 (Resource Adequacy Program) Q.2 -
stElon, o= CAISOZF AR A73e] T8 a47F =AY, Avirryd
A7 AeAks B8 PEHoR AYEs FHata, §R¥HFY TRIOMS
ol AEe 7] dngs FERFOEA AZAPE] WHEAAA HEAH
A wesha, BT}l B A AL Sl £8E F & A A
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AE|EYol= MD 20022kl EEje Fxo] ITH A A7)
20043 MRTU(Market Redesign and Technology Upgrade)ghi= A|22 I &2
afoz wAEAG. 20099 39 AP MRTUS| Aoz <ls| CAISOE
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ol dEE HE AEA HEL 20089 $0.74/MWhollA 20091
$0.39/MWh& 7rAsleled], ol Wd7|Ee] U] ¥ HEAH|2 Al
Al Yol Tk A7) wlZoltt.

Al AAZE e FQF CPUCE CAISO9F 3] 8-+4%
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e =odsklor, tE AYIrtsolids A=Ad<s Eshe] A714ola ¢t
g =

2

Ao AU FuF F US gk o] K Bk A T 2
Y AT AAT 5 YES AT we ol wAHy] L SR} 2

Has S48 &5 4 H]T)E‘% 01]‘3‘]‘?—1301] e e Az 19
TalloF sk AlRS 719 2AJ7HelA 3072 FH43FSTh. “Regulation
Energy Management” ZZ2713] T=91& T3l dUA] Axdx]el 2o HdH|E

AT FAIUG wgstel FF heRS 2PFoN Fuk 24
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Fo7) 98 A5e Ao, e ARNE B Asel A4FAe 99 A
ge aulsls A= Agal B o= @ Ao Fuig zA4eu ol
Fass] H, the Adeldel Adu] AFdEe oldur} vold Aow 71
37 B, oleld YaeEe oﬂuxl ARAA S FAlFL EEHO
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WA wEen, o AdHer A AWHAE -$30004
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11:00 a.m. Cal-ISO is
ready to give
Scheduling
Coordinators the
signal to either
proceed with their
schedules or modify
them-giving them
suggestions on how
to do so.

10:00 a.m.
Scheduling
Coordinators submit
to the Cal-ISO how
much power they
think their customers
will need for the next
day and what power
plants will produce
that energy

Noon Scheduling
Coordinators submit
revised schedules.
This time if the
schedules conflict,

Cal-1ISO automatically
modifies them to flow

with the other
schedules.

1:00 p.m. Cal-ISO
closes the Day-
Ahead market and
the charge for use of
congested lines is
calculated.

: A2|zuot IS0

]

regulation, ==ofH|2],

Lq X 7(
ALzl & bl Eof 2y,

CHA|odH|=d
& ofle]=d 5

1. UMCP(unconstrained Market

Clearing Prices) Z & A
XX olxt

As=r etatE flet =gl

v

TAIZE M A ZHEY YE2 MOE 2412 N)
o L4%| ol& regulation, ==04H|2], ASEZ 245t
== Hl=Sofu|8, chAlofd|= =™z

v

AN AT

o
Xl & &7

22 YEYIE 2004374 =

A89&

24 Bedsle LA gFe] ASAAR A EH ]
LA A9} LC A o] Y- 5ol Hrp 24H »
th(2" 7], [(2E 8] X,

570¢] 1SO

Seshs dgzt F, BAR 287 F
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Effecthive September, 2004

FAYEY A : LA, LCY

Effective 1/1/2005

SR4

£X : Ae|=xz4ot ISO

Ao Eole] 54 UEATE AL LoopE TeshA ehe AR
U E9F(Radial Network) %=, CCRo|#}+= FTR(Financial Transmission
Right)oll dzste] ol ek deE 7detar Aot Zelxyol HEHA
g ol Ztztel Aol thal ASluE che3 2o,
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2.4.2 SHFAAR

AE=AYAZ] 3l sHEAE Ao} oq=]e] 80 ~90%7t
e T8 dHAYA oIt} Faxtel FEAte] dFs 3 AEAYLE
S gk Aok glo] APERATMAS At 2001 CalPXe] 7]5H

Az FEdAgel B 2o T AYAU: F2 ArAlckl oEstlon,

Of

w2l CAISO= AlgEts sfetes AU ol digh =4 U2s 533t
Aot FAARD AP 9 Axle [2E 4lel YRt o
ASEd s AY(Zone) S 7IEoZ FPstSletl, CAISO A¥92
SP15, NP15, ZP26, SF, HUMB®| 570¢] X|¥o g FAEo] ¢l o] F SF9}
HUMB= NP159] 7H4-& AR 255 Ho glo] AAZ= Al 7He] Ao
o2 FAE Aot E F Qo AlTEdS dskele dEs w8 A 1
o] 7AzLo7} A H A, whebA] | E o} A1 Zrol| AlTEst
o] WAsHAH 7 BAIE Al 71 AR & A GE 7HHo] AU,
a2 olEgk & A9 FE2 A9 W = I A9 S 4
o] 1Y 5o #AE AT AR etEglen, 2009
d APFMRTU) oM = Az yol Als W 33 of 7he A9
< 7IRke g gt RASHAVFAIMP)E A&she FEAAIES CAISO7F

el
=

oy

N
N
R Ao

(Nodal)

Mo
o2

2y
2

A SFAAE AR G, Hole 2243
Uzho] o] FAXEE Eo] glom A Folals shEAAlA o] Folxl
&S Y A vk 1ARE A A f9gols dlvAl Al
oo HEAMH|X AL XEFETE MRTUOAE 1ARE A AP 29

oZi 2

Mo
(o2x#}
o

HASP(Hour Ahead Scheduling Process)® %33}l $)
e TR 2000d5E 008ARS] LA AL AT A
4 BEAAS eIt 20009 48o) wSoel A AAS AE ol

seAgel Hde 3AH NFAER ge FEeR s fAEU
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S AN A A AAn

Bl Day-ahead competitive baseline price
$60 {—————— === Average day-ahead price
—— Average real-time price

Average price S/ MWh)

Q3 Qa
2009 2010

Prices in the day-ahead market have consistently been about
equal to competitive baseline prices since the start of the nodal

market design in April 20092.

ZX @ ZAe|=Zz4 o} ISO

2.4.3 A7k A

CAISOE AR A £93< Sal 919 F AmAgolr o]folx 9z
Ao m 2RSS a9l BF o] 7L o2tk MRTU Al dtellA:=
HASPOl 73te], A1de9d Aol wht 14z A g AARZE Al s
CAISO7} AAe 21Ajgkct

CAISO= AAIRE Aol 9 9ol dHUESHZ] M e ¢ &2

ZAE A R Sosn glrh BEARZ A Qubes AeHA,

Black Start Capability, Regulation Up, Regulation Down, <& <f|H]=
(Spinning Reserves), H|s=% <]|H] & (Non-Spinning Reserves), 1|3l thA] <
H] g (Replacement Reserves)s EZFTE o|gk Au|29] SHE Faf 2
g oupdRs gHsta, AR BT AleAdAS] FEunde SH
o} MRTUOA &= Zhefubz 7] 715 A XAl 8 (Residual Unit Commitment; RUC)
ARgro] HaxH| e F7HE AT,

CAISOT Regulation, w5 d¥|g, vl dE)ed 2 diA] on|gelz=
yl 7R BEMEIAE SEAARS AR A AP EeiA gEskar
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t}. Regulatione 715 91 oujgo s ABUAEAS Fo 7o o
2

yxs S7M7174 3+

& & Qe onEERS oulsitt vlsE on|Ee o]gukss ol
sht A 7 Folx] Ze ou|Eog 108 oW dA FE7A 7HEs)
of Holz 2417 EF AYEs 51 F Qv du|golnt, mixwte R A
ou|ge 7Festal AT AT AAHFETEA] 147 ol 7FEdte] Hojx

M7 EeE S = Qe ot CAISO= Z47+e] HaAn|zo] s

fol

S dste] AY 7 Aels AAske AL g Ads

o
=
18 F Y hn FAel U Wy vAUFOR g3t F
=
DS

Joy

2
A2 2AsketH, sdolu =AY S& S Ade B ¢ =S
sttt S Uik dele A =8H  (Physical) dok AT
(Financial) @22 Uro] & 5 St &2]3 dds v F 749 Jide=s
TEE F =, shue deHsuong) el ARA SRl ARk
< FAZE ARESHA SEteE wjAlE = Sl Adeld a2 tE syt
oFgH(Weak) =23 Hej2A S84 AR 5 Sl= dgfEia & &+ 3

Lol thE FAlY FAA o8 WASAE gt Wk AR )
X

sy

o

o o S orfr
o
™
o
=
(|

FGR(Flowgate Right) AF4 $HH <
A" Ag JiEeEA, AleEste] At 54 3 (Flowgate) “dellA]
ol g 7}s3h 1MW $7H-8%F(ATC: Available Transmission Capacity)2] =)
7FA(Shadow Price)ol] thgt A& oJnlsh(FA] Agl). Al AleE

=)

_20_



oz st kst Aap S o 2970 E(Flowgate)ol diFl ¢
Aoz AGT + e Akt onle] &84 dehe Edstar 9t
< HAH AE s Hol AlgEds dslshe
71Tl AElE whdeteE ol vk whebA] gk omle] EelA dge A
A=o] A . AgExYol= AAl $d Ao A o=E FGRE o83}
I Atk FGRS  MRTUGIA  PIMOA  ARSSIAL Q= FTRe| A%
CRR(Congestion Revenue Rights)2 H3tE It} CRRS &35 AFH A
vt AUn vid 4709 AEE CCRS dsta mjg AateiA ot
CCRE CAISO AlojA]] o] Fel= 58 HE3|F 7AlE A 4+
At G AL AR 3 EM, o FaE VM= LSEE F2H]Eol
s AFAFS S8 CCRS E39s 4 ok 28]al CCRE LMPo|

A oA AL AN AR SR gEe

2.4.6 FTRAA

A PIMoA] o]83Fal Q= FTR(Financial Transmission Right)2 2}5-2
ZAAYRS T3 Aoltl FTRES F71¢] Nodell Node9} Hub Aleole] +#
o] o]Fo)zl Aeox] 1MWol thdk Nodal Price®] x}olol| thale] T2 el

ZZFA0|Ed| thet E3wto] ofg} ZZRAIE Ao o]§ s $3&
2ol W3t ¢l it A= 7hsdtth. §HH FGRE E29A0lE el &
Froll gk vt 7hsdk ZlomA, FAM HiAES 222 o FAAR
Eoll et AA s TAsk] S gk AglE AsfoF gt
FIRS dutdoa e 9fe thgt o] 7hsdtths Aol ot
qrek AA| fdsh= 3to] FIRY thE Holgtd &dst A E7ls3ith
et nE S thste] FA|ol Ad7}s(Simultaneous Feasibility)sljoF 3}
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2= ot a8y XA o) 2™ (Point to Point)oﬂ 2ikis Sﬂ
e BT sHete] S S dslor st Ao AlEAde QHA
PN
T

Q3L s7do] dEEtA] dob Al FHolaprt olE ol&

2.5 AME Xuie I 2

2.5.1 AA7+A kA

oL AT A| D3] o] APEAY ehalex]= Ag7HAEEAe m/e

2 g lvk TRl Afslr] o) muirbAe] widsol ek A

drdoes F2 oY Feto] AP HAGAEAS. A Al71H
Habsketl dHHe2s MWhE 25092t 2d] 78Rt

Ae T aE 7] dAdololA, gAmEe] 25028 S s i
3

yo Mo EE WAL 4BT 5 YOBE A oAsE )

_l

of 18] EHo|A= Faltt mak Al s% JE} o]Fo 12 J= A
ZF Al ZekE JidolEg wrirtd g AEH ] Cle A
TZINH] A o]F NEE APTE AuHAAdM T A7 EA
= o8] 25098 FFEoR o] &HA Jrk. o, A HAARE APt 2
H

A=A A7 SRS dfoluz 7HA/d3Al] 3

fol
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2.5.2 AR oY 21531 2HAMP)
20023 69 17¢ CAISO°l| A|Z&% FERCO] Tt ol=, 3g°] ¥=3 4
L FFo A uel AR Rentdl 7HANSS AAIEH7] $lsiA 7
Y, APEAEE GALE gkstshs Ao] APEAEE Absskshdat =91o F
83k BAolgkal F£EEo] ok, AR AsekshdR= 3dAlol AA 2
FHA Yo, AAAIE AREWIAE FaATleH 2t e AR
H7par ek, APEAEEY AlseksbEarl gidohd A7HE Adgtell =EEl
17

| AEs A Fal AR meH w4

]
-

2 =
= olA, FERCT} xﬂﬂf}} /\]Fg}x]u 2 AEgsl dxp Beje] 22

AR7VA ] dsol A A E el ofgt ANA FF Al o7t AJA
(o]

THE 5 gle BAE, A0 Ravae] wAE BT B
Yw Fed A dg e s Aee ?XMI g Al

m
il
o3
[
b
N

|22, 7142 #HelN A= FA39] fRles Ageh= &
A Ho, =gk J37]E Al (Performance Based Regulation, PBR)
& =Yk Ao, AFelAe] Aot FellAl Zles AHsr7E o H7
oo, A Aol AFHoR Tlsshe AR ofy™ gk APEAElY
o WAEEA T AE el PE

2
2
o
P
oL

>,\l
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1.1 EX 4|

Az Efole] WALHL 20144 7|EL

HAA7EATF 46 21IMWE 58,6%8] H=

= 78,865 MW o|t} AL

< ApAstaL flem, I HE

A7e

e}

o] At k. 2001dFE e Au|lgHEy AYTA HF5S AuEd

_24_

[ 317 2},
2001 2005 2010 2014
A Et 595 595 581 167
HlO| 2O A 1,143 1,068 1,102 1,273
X ¥ 2,625 2,623 1,102 2,703
2 X 4,456 4,456 4577 2,323
I A 30,409 38,606 43984 46,211
| 11,967 12,160 12,224 12,362
=] 1,631 1,620 1,608 1,623
Ef 22 2 2 109 4,639
Ef 2 410 378 408 1,300
£ 9 1,534 2,064 3,019 5,896
7| Et 606 583 520 367
= A 55,377 64,064 70,779 78,865
Installed In-State Electric Generation Capacity by Fuel Type
— e EE——
Z£X : California Energy Commission



Aejxyo} o] whdd

o, AE717F A 20019 HFE ¥
AL Aol 2 Wshe gl e
3k, APhaes Es] S8k,

= FO08 IR Ao] well At

PREIBEE

olgfoll o= (2 1019
W EH AA A
HE e d Mek Ax)

sHH 20108 o] F o= A AAAI7F

LANDFILL GAS

Cal:fnrnla\
Power Plants
[Power Planta shown are Opemtional Only 1 and above)
P
v e Legend
‘i Power Plants @ HYDRO
- p @ BloMAss @®
&~ = 8 s ® & coal ® msw
- ". M o @ DIGESTERGAS @ NUCLEAR
: = sﬂ. & GAs @ soLaR
:!# . ® GEOTHERMAL & winND
L™ ...-.a
s L oy} Eh: .
=" L
e a @ @3 r
- s
L) o ﬂi -
3 Q_'- =] = .‘.t
] ' f‘
T “AE
o g
= - ag
B S5
g @
oo B T
@ 8
& o &
-}
@ 2
'
" o
&
Ta
L™
ﬂ“k-'
ey Tl 8 g T
m’:-. Lsut.-n.n:usu.l—n_..u a4

£ : California Energy Commission
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A&l ek -

TN

=
=

)
-

AtgAbe] v SyAAket S
o] AT 1998 o]Fo] ZrA|E

0 oE AR} )

H
1 =

== 1

3)

APt
o

=

|

susle RavizEel wel

she while) 7k 43 Sk,

Energy (GWh)

2001 2005 2010 2014

M E 4,041 4,283 3,406 988
Hio| 20f A 5,761 5,861 5,960 6,672
X oA 13,525 13,292 12,740 12,183
X 33,294 36,155 32,214 17,027
7t A& 116,338 97,069 109,882 121,907
o= 20,651 34,002 29,040 14,052
a7 4,337 6,261 5,182 2,426
Ej 2k 3 2 33 8,933
Ef 2F 834 658 879 1,624
£ 3,242 4,084 6,172 12,997

7| Et 417 173 63 62
Z A 202,442 202,055 205,572 198,871

In-State Electric Generation by Fuel Type
. —— .

g

;;;;;

Ae|xole] MR
1337 AR AFES
Witk o= 20014
At ol S 35S
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dohr] 1% zF

25 M

Ao}

20143 7102 205,022 GWholn 1997~201043¢]

0.1902 o] 2008\del]l &% F7IgE Ao et



wdEke 198 908GWhz Al AW tiu] 1% 728k 3o|u}. Ao}
9o dEra S7HES HTo] wiegt X A7) AAE vhedsks Ad
H|=8 A Zhashe FAlolvh, gk, Hol 7heo= QIsf 2014 7Y
FAEFo]l 2013\ 4 thH] 32% skEel $2F(7,619GWh)olH, o] 20114d
] 61% shetst frilOlE}.

Tt AgEYotoM= ol2fdt FHTHY s I3 2

N

B

mE

S UteddEem  diAlE god,  2014dellE TklbdEe]  whA|

19%(1,054GWh) Z7}sh=d] 233 UrA] BER2 gokd - god - 28 =
A AU A 7E A 5= 90Tt.

1.2 S Ad|

Stlis
Ae]FYole] F @A Holx= 230kvZ 21,000n+d, 115~161kV7}
9300mtd  Fog F 31721vpdolnh. MlFTE AuEW, 230kv7E 45%,
115~161kV7} 34%, 500kV7} 16% So2 TAEo] Qltl. CAISO= o] £ 37)
o W AAIAE 2R3t Qe 25,520mtD S ARA R FA - 295
I QT SR AfAbE HSE AYEW v 2
CAISO= FAF 4fre] el doa odF ApiarxdAe] feelg

A2 XG5S BF E§she] AeEy ol X Ho] 80wl dshs dHe] %

5 ZAgxyotel HlHYG BAAY & el F, ANH F, AUtE A3t
= HH5Y 2F A AA (Pacific AC Intertie), F Ae]EYole} BlHF A

A9s Adste= HES AF AT A7 (Pacific DC Intertie), 'F Z 2|3 ofe}
€} A5 AlE-AA (Intermountain DC Tie), W A& ¥E

= 1
ole} og]Zzu F=5 AA3 = FA AP AlEAA(Desert Southwest Intertie)
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SHH &7 72| HIS

PG&E 18,491 58.3

SCE 5,129 16.2

SDG&E 1,906 6.0

A< utility 5,224 16.5

WAPA 97 3.1

EA 31,721 100

‘ f California'sﬁ'Major Electric

m«;fmd-h-vmr Transmission Lines

' N it =
; R -~ LEGEND 1
/ 4 \.

Pacfic Gas & Electric (PGAE)

—
— Southem Calforsia BEdson (SCE})
Irrpeerial erigmenn D4 strie (1103)
— Los Angeles Dept. OF Water £ Power [LADWES)
— San Deego Gas & Electre (SDGLE)
— Sacrarrentc Municipal Uslity Destrict (SMILD)
Pacficom {PCORS)
Wiesterm Ares Power Adminsraton (VEAPA]
— A O Substasons
O  sSeleced Substations

s Fim e T8 Sat_wes 8

P
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2. AYfpg A4 - A%

ZEICHH =
Aelxyole] 2014 3HAl HH=H2 99 150 44,
o] AHAES BV 2 AHE R Aule] dje] 7]QIgktt. 2006
Ao Hjd™Eo| 50,085MWE 7 =gkon o]
BA S w2 Aot 20091 2] 45,080MWA B & l%0]

E
2
o
32,
b

ISO, SP26 and NP26 Monthly Peak Demand (MW)

(based on hourly average data)

s2000 | 50.086/7/24106 45,809/9/3/09 46,675/8/13/12 44.703/9/15/2014
a— \
e~ -

44000

36000

27,747/9/16/2014
28000 | 22,632/7/25/06 28,251/8/31/07 26,712/8/13/12 20,136/8/13/112

19,516/7/25/2014

20000

Actual Monthly Peak Demand (MW)

12000

© WL WS R E @D OGN0 0 0 T T T NMNN® @M MY e T
Q@Y S 9 5 8 8 8 8 8 K 8 % v YT T YNY Y YESY TS
E 3> O E » O C > 0 EC 3 0 c > Aac >» 0t > 0Cc = 6 c > 0
LR R T R I
S =0 5 = = o= S o= = = S = = = S = @0 S O=

e SP26 ===NP26 ==|SO
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ME ]LL]O]—O] /][H71L1 ’{_j_jj]_ I:I;l ﬁtg_i]

=4

ISO 1-in-2 Peak Load Forecasts
based on Economic Base Case & 4 Scenarios

52,000
. 51,000
=
§ 50,000
g 49000 47,188 MW
£ 48,000
@
0O 47,000
o
3 46,000
a.
= 45,000
2
& 44,000

43,000

42,000

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Historical Forecast
—Economic Scenario-1 —Economic Scenario-2 —Economic Scenario-3
Economic Scenario-4 ==Economic Base Case

2.2 o|d|=
Ae)EU ol FF FEHBE ¥ ¥3](California Public Utilities Commission)
o] AYHAA Zzade] wehr, AelTo}l 1S0E 15%9] doH]E wlzle
zkal Qloh, AEeaAlE2 v 2SS “1-in-2 forecast” TR AS(FEH S
2 50%e A" wET =2 A3 el s0%e diT #tEoh 2 ARt

Jows 248 bl 15%-17e] ol nje Flsel dde FFY

—

F gl wEE GRSk AS oRHoR HelFoll dnt olzle ®
g AelEUol 37 FELE AU S8 9o Fans Fg TR

Ae]FYol 1509 FAAYL “Order No.80"'el HxE 53,



3 Aol 9lE Aafolrh, "Order No.890"g w7 # o

3 Ve BNE
%, ISO&= 20080 AlE|Ad {71 whx|a, 2009dele A 7 4=

ot 2010999 1SO&= ZAe|xYol F AR7E AXSE A olux] HE a1
(Renewable integration requirements)ol] o Z+ th-83}7] Yste] 1509 A%
Al Axafoll tigk thef& Q1 7RAMS 7idetar 23S 3] AlEstdrt.

2.3.2 WA AE 2 $ATNAE 7] A

FERC7} 20108% 4
202083714 ] EU o} AA] AH Ao 330 AlA|AY oy A
th= S w4t olelg 525
7102 33%8] AYTas AANYAUAZTE FF0] 7FedhA] B3 A
E Ao, ol 3l 8760 A7te] W AlE#oldE AlakAit

20110 CAISO= = v derleks F7kekslct. dmiAbd A= A4

NUAZFE] 33%e] A Tt A oo S48 =230 ¢

3l ApAle] AT AEs FFoF Yor g, FrgAES duHoR
ArlEo] Ha R she Y 330 AAA AU A AdHe] dhdRFo] Hofok
ot o= AlABUA RS HEiAe Tes] AlEAdo] Al Al A
k= Zlo] ofd & t 53 Zlo] Qg CAISOE IAwArgAelAl 4
A &) AlvEe AE o] fE rbsE e AEsESs oFlth
ol AlEkA| o dHFuAcks AdsA| Xet=E shilaL, AlAAeld
A Adnlol| Al ofF W& 7ML R AlokS AldsloF .

Ae]ZYo}o] RPS 33% gl AU A] Aujzdd g9l dHa A
QA AjEe] FFE olojxtt. oAt ARt 2 ZeEUol Ha AlAAY
Al due] dufut H= AHG qriolnt, Ao AT Al A A
A sgo= Qlsl), Al A7 Alqt Aduld ded AT

it
o[-}
R
&
N
e
e
ot
o
o|
r (o
_?L
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b ot
2
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i %7123

1. &g

2001 10€ Ae]ZYol= 7|E &A= dl]olx|vt At o=
Eslstes A 2 7(Direct Access) AEE fFolldk vk l=dl, ol 2
2|z ol A7) AHE H3r] flal Aelxyobrt Al 71 Sl
oFe] H]§-2 3Fstr] #g ol

SEARE 20099 Senate Bill 6955 FHAIFOH, o]5 T3l A9F AH]
2kl tiafr= A8 AdTElE §8skqitk. CPUCE 20108 4958 Al
= 49 7IRke] ARFHE &, A 2d 2 2dse] dEaesk T
o2 AT 7hset e 35%el theiA AT E §8sker, 3
WAool 20%, 435kl 10%E 718ttt 237w 7hs8=Fe] Aok AlgHH
w27 AP on, AejEuole] ZHFml HlE&2 8.5%0lA 1202 F53t
ATk,

Statewide direct access load (%)

M \ Y N e, DA reopened
12.0 24 4 April 16, 2010 e~

10.0 4 : - A

80! H ! | DA suspended |
| |September 20, 2001
|

6.0

4.0 4
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PG&E®] 7-¢- 20091 11¥e] A 2xuj2 5,574GWhol™, 2013
7HA] 9,5206Wh o2 Fdi(7]E div] 70% )32 2d4siier,
SCE+= 11,710GWh, SDG&ET 3,562GWh 7}A| @tsl7|2 23Tt

T NFFO JhsE Bl
2010 1,381 GWh AT 7hs MFTohe| 35%
2011 1,381 GWh A 7hs HXTojekel 35%
2012 789 GWh A 7hs AX kel 20%
2013 395 GWh A Jhs AXFojkel 10%
=L
2. A7l8%
2.1 2= F0|

M) Eyole] AEaFLe 20008 vt FA3E v} AAwk HZ 10d
—_L

1097 27H3sE 2.4%5 ke

—#—residential
== commercial

industrial

1995 1997 1999 z0o01 2003 2005 2007 2009

£ : Ze|zuol Energy ALMANAC
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2010 7| AyEZYol 7|8 w2 vl=e] tE Fof vjud of 3t
Hod 2 otk £ ¢ 23] AHHEA FE8 14 7cents/kWh, 4§
17.2cents/kWh, 2F3-& 12 7cents/kWh o]t}

=)
20 =
15 A+
=
=
=
A
g 10 4
@
]
=
]
-
5
o
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
e SCE mmmm PGRE SDG&E ===inflation

£ X : CPUC Electric and Gas Utility Cost Report

2.2 22 7AM
Ay XYool FQ weolxdale] 2013W AP QT H|ILQAE BB

iin

I} wkdn|go] 50%9] HES Al = Ao mrelE it

20 -

DWR Bond Charge
15 o

M Energy Recovery Bond Charge

"
=]

m Nucfear Decommissioning

cents per kWh

Public Purpose Praograms

[

FERC Transmission

m Distribution

PG&E SDG&E

m Seneration

=

£X : CPUC Regulated California Electric and Gas Utility Ratepayer Costs
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2.3 2= M=

A7IAAAF AR kst FRe d7iew ARE Bt glon, =
AA AGAEe] Fanlgo| Ishs 87l VFxshe aFawA, AR,
AR ZolE F= AAE 2FA(Time of Use, TOU), AHe] HF F
FHE-S ARPER wksls ARGl Y EEe AR fF AR TR Vs
s},

n=rollaE HEiky ?}_711”?‘10] o]Fof=]7] ZQl 1985\l PG&KEZ} *]
IAZE a5Ae] 8-S A oF2 AARE 858 Aldehe dE

sk Sant Bkt

Fe s

A-1 (Small General Service) ztf =2 75kW Olste| AH|X}b CiAb
A-6 (Small General TOU Service) A-1 M Eo 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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1. Ao} A7|A4A#
A Zole] A7)AFIAHISE, Load Serving Entities)s= @9 7] &
vzt AE4as F9sh] e A9 At 9 gr Fo] JdFE Tt

Qo0 Holli= 133 dAA 75709 A7IAARE EAEkaL o),

Billion kWh
BN W b O 3 N ®
O 00000 DO O

PGEE SCE SDGEE Pacificorp
mAg 8& Water B Comm. Building m Comm. Other
M Industry m Vvining & Const. m Residential

Streetlight

1 : CPUC Regulated California Electric and Gas Utility Ratepayer Costs

=
=

a3 19 A X0} - ; S = (‘10)

20
1s

10

N =

Billion kWh

= = = ., E = g = = = =
=] = o & = a = a ] a
= = =] = = = = =
=5 E = = = = = = = =
= [I==1 = = = = =
= += B -— = = 2 — S
£ s £ = = = = = =
= 2 = = = = = =
S { = z
= = £ 2 = =
s
m Ag & Water B Comm. Building W Comm. Other
M Industry mviining & Const. m Residential

I Streetlight

1 : CPUC Regulated California Electric and Gas Utility Ratepayer Costs

T
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A7 AR ALY 7505 %1%6}— 2 GALGAHIOU)SF Y]
25%E dwohs TJAFFIAHPOU)E 728 7 Jom, o|Qdw At 7]
AFIAHESP, RECs, NAU)7F ZA1skc},  3A) 37H T FAFAAHPG&E,  SCE,
SDG&E)} 27] & GAFHAHLADWP, SMUD)7} Ze]£uY o}l W Top 5 H7|A
Ax}olm | PG&E, SCE, SDG&E 37| QA7 Ae|Euol AA HAHe] 68%=

ol 3l

2. A7 YA BF

RlARIAR] TOUE EAbAklel tlak Srolo] F5jl el 5
4 Folol o SHIYR ol 2 IATIY A 787k FFT
A B o TAS B, W8Tl B FARFE Qe

PROVIDE
SERVICE

[N
3

SET POLICY Dal;ﬁ?o?s

Fots gt 9

8 Easy
el Ae FFHH, 5 2 ﬂwaoﬂ % Ee LT A% B

_38_
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PROVIDE
SERVICE

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

T 7N At A

* Bear Valley Electric Service (BVES)

* Liberty Energy (a.k.a. CalPeco for California Pacific Electric Co.)
IOU 677t * 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
POU * Azusa Light and Water

. 5270t | * Banning, City of Electric Department
(SGALA AL . -
* Biggs Municipal Utilities
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* 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

* Hercules Municipal Utility

* Imperial Irrigation District (IID)

* Kirkwood Meadows Public Utility District

* Lassen Municipal Utility 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

* Pasadena Water and Power

* Pittsburg, City of Pittsburg Power Company Island Energy
* Port of Oakland

* 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

* California Municipal Utilities Association (CMUA)

* Northern California Power Authority (NCPA)

* Southern California Public Power Authority (SCPPA)
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* California Department of Water Resources (DWR)

* Western Area Power Administration (WAPA) Sierra Nevada
Customer Service Region

* Western Area Power Administration (WAPA) Colorado River
Customer Service Region

* 3 Phases Energy Services

* BlueStar Energy Solutions

* Calpine Power America

* Commerce Energy, Inc.

* Commercial Energy of California
* Constellation Energy, Inc.

Electric * Direct Energy Business
Serylce 16707t * Direct Energy Services, LLC
Providers * Enercal Usa

(ESP) * Glacial Energy Of California

* Liberty Power LLC

* Noble Americas Energy Solutions
* Pilot Power Group, Inc.

* Praxair Plainfield, Inc.

* Shell Energy North America

* Tiger Natural Gas, Inc.

Nai
atlye - * Aha Macav Power Service (AMPS)
American 270t e .
* Morongo Band of Mission Indians
Utilities
Community
Choice 1747t | * Marin Clean Energy (MCE)
Aggregator

« ESP : IOU S&XIollA 2| XtollA| =Y I F MH|l~

i

HZsts 8T AL R}
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20674419 45 71F BHEE IS5

CAISO net load for typical March day — 2012 through 2020
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