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Source: California Energy Commission. Tracking Progress webpage. Renewable Energy. Updated September 3, 2015.
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Energy Imbalance Market (EIM) D#E

—2014FE 1A &Y. YT LA LTTHE
M4+ BAAs (BA-Areas) [CHHE5E,

B INBAAs
*CA-ISO, PacifiCorp(2014/11)
*NV-Energy (15/12)
*Puget-Sound-Energy (16/1)
*Arizona-Public-Service (16/1)
*Portland-General-Electric (17)
*|ldaho-Power(18)

el
*FMM: Fifteen-Minute Market (15%3")
* RTD: Real-Time Dispatch (5%3")

B
*RPSIL—ILFEDRE
— , *BUB BT > 2 2T LB
Market Operator
California 15O

’ EIM enttly

I Active parficipant

I Plonned EIM eniry 2017 14
| [ Flanned EM enfry 2018 (H:Il'iﬁ)CA_|SO

EIMBERMEE

Estimated Max
o Capacity (MW)*
Path 24 (west to east) 100
Path 24 (east to west] 3590
Eldorado 1,500
Path 35 (west to east) 580
Path 35 (east to west) 538
Gonder-Pavant 130
Path 66 (ISO to PACW) 331
Path 66 (PACW fo ISO) 432
Path 17 200

+—— one direction
<«— bi-directional
California 1ISO
M PacifiCorp
B NV Energy

M Puget Sound Energy fentered EiM 10/1/2016)
[l Arizona Public Service fentered EIM 10/1/2016)
W Portland General Electric [plonned entry 2017)
M Idaho Power Company (planned entry 2018)

(HiFr) CA-ISO
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EIMERS|&EZE DR (2016F FEEIMH-HA)

EIMERZIDXER (Ef:HARIL) EIMDERS R (B4 : MWh)

Year Month from_BAA | to_BAA | 15m EIM transfer | 5m EIM transfer
Region ‘ July August September Total {5 _base) | (Sm_base)
I1SO NVE 98,367 74,066
150 224 138 18 544 150 PACW 11,355 10,307
NVE IS0 87,320 128,163
NV Energy ‘ 188 216 155 5.60 Z02c] Y NVE PACE 21,399 20,360
PACE NVE 121,645 134,126
PacifiCorp 6.09 492 412 15.12 PACE | PACW 35,009 41,903
PACW IS0 77,136 89,060
Tl | 1021 846 749 %16 — —
1SO PACW 8,563 7,060
NVE 1SO 83,739 162,291
Flexible ramping procurement diversity saving (Mw)| ¢ " [ we ence 2L e
p g p y g PACE NVE 90,167 119,377
PACE PACW 40,312 43,989
July Aug Sept PACW 1S0 71,676 85,137
IS0 NVE 79,834 47,666
Average MW saving 272 | 270 | 276 150 | PACW 12,66 11,478
i | b NVE 1SO 82,438 159,449
Sum of BAA requirements | 771 | 770 | 777 eptember NVE | PACE 43115 28,130
PACE NVE 78,024 103,023
Percentage savings 35% | 35% | 36% PACE | PACW 14,351 32477
PACW IS0 62,451 69,885
16
(HFr) CA-ISO

[N 11/22/2016
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@ 55010555
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$7010 875
$7510 $80
$8010 985
$85 to $90
$9010 $95
) 59510 $100
® s100t0 5125
@ 5125105150
@ 5150 to 5200
‘ at or over $200

Interval: 3
Marginal Energy Cost: $19.09857

YK_LNODER4A
Node Type: LOAD

Region: APS

Locational Marginal Price: $-3.19119

® Congestion: $-22.42376
Energy: $19.09857
Lossses: $0.13401




CA-ISODHE LK E (Bg+a)

-BA (Balancing-Authority) TIOUT ! 7 %18 % (80~85%) ,
D ARATLARL— 3 (RIER) EEE,
-I—ryb AR —230 % EHE (nodes. locations) ,
1 BRTTE
—7HAEI~18#I. 130FICHERRER
T ILEA LTis (1550, 557 /)
—RIE 136~ LB B755 8. 30D RIIZHKR
TooF) s
—Regulation energy (up. down)
—Spinning reserve (1053fif]) .  non-S.R(1073 LARN)
EIM(Energy Imbalance Market) D& &
*2014F 11 A &Y V7 ILEA LTEZE N SBAAIZHHLGR .
‘DERDOTIHZ S MIZDNT
HREEH05MWELE
*18 FA & #E (Operation-Requirment) . ¥4 & % 4 (Dispatch-Instruction)
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PG&E: =&

PG&E Service Territory Compa ny FaCtS

San Joaquin Valley = Fortune 200 company located in San Francisco, CA

San Francisco Bay Area = $16.8B in operating revenues in 2015
Sacramento Valley
North Coast

Sierra Nevada Energy Supply

Central Coast

= Over 20,000 employees

= Services to 16M people:
» 5.4M Electric accounts
+ 4.3M Natural Gas accounts
= Peak electricity demand: Approx. 21,000 MW
= Approx. 58% of PG&E’s electric supply comes from

non-greenhouse gas emitting facilities

427pondsCO2/kWh

Service Territory jﬁ)‘f‘iﬁgggjp@@

= 70,000 sq. miles with diverse topography

= 160,000 circuit miles of electric transmission and
distribution lines
= 49,000 miles of natural gas transmission and distribution
pipelines
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Figures represent% of PG&E’s

total bundled retail sales

Geothermal

Natural Gas +
Other Fossil

25%
Renewable

e Solar

11%

Wind
8%

(HiFr) PG&E

5%
[ SmallHydro1% |
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PGREERNABARBEREENDHBLTE

2002 Actual 2015 Preliminary 2020 Forecast 2,500
11% of total bundled retail sales 30% of total bundled retail sales 37% of total bundled retail sales S RBERDOPVEE (235 . 2Z) 34% CAGR
-6000&F/ A DR—RTHEm ( \
2.000 - | -6FMTIRIEEITH :
SEMER A ES RN TE, i
BURXIE. EEEEIR - HIfH. :
.;d: Geothermal () —ARAIE2009%) i
s n 1,500 |
= :
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1,000 - i
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" “ar 500 J I
0 ——— ey B - . I I .
. - . %@\ “96‘* (&65 (\9@‘ (9@‘" @Q‘b ‘\96\ %QQ% (9@"5 c19@ @\\ r@\‘\/ %Q\‘b q/Q\“‘ c\9\@
Total RPS-Eligible Procurement Total RPS-Eligible Procurement Total RPS-Eligible Procurement
feoeun sz oo 22 ® Non Residential Residential 3
(HFT) PG&E (HFT) PG&E
HITHIL=ZTINDOBIRHEER ,
= . _ — — 1 MY 4\
RPS & 4% Rl 55 KRREL—T)T1PG&ED HKE
brescring AU THLZFHEADIHRILE—1F7F4(0U),
® Prescriptive torage -
growing fast Traditional Procurement -FNREFERISNFYHREERTE.
; i PUCOIRHIER T3, ISONNSUL LT £,
4 arve-outs are more . . _
expensive e -GHG\ ﬁl*s %I*\ DER\ %%‘:7&%%<®&%EE§E§‘T%O
THhYT)OTEDEELH LN EFRPATEHOEXL TSI
e Technology and size- S
specific carve-outs L (= a5 22988 13 - —s . a=
do not reflect #g-flhs BTM =] &0)5!/ = b\j{%<s h@ﬁ%lﬁlijj E&H.‘T?En o
portfolio needs PV *BTMFIEREL *23a=74V—7—%IE
S * A RBFEBIRAORPSHY UK
- ‘DERERBERICLTH. BB EOHEHIEICZRLIRETE 1R
S
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HOSANHEE N (SMUD) DEEE
TmRMEETHIRAEMERDIT T4

* 620,000 meters
* 1.46 million population

+ Not-for-Profit Utility

* 2nd largest muni in
California, 6th largest in the
us

- 3299 MW peak |,
*11,000GWH sale S

* $1.47 billion in revenues
« 900 mi?, 2331 km? service territory

« 7 member, elected Board of
Directors Public Owned
Board Adopted Goals
» 33% Renewables By 2020
- 15% Efficiency Savings
+ 90% Reduction In GHG
Emissions By 2050

(HiFr) SMUD : Sacrament Municipal Utility District

BIREERORIELER (20144, 20204F)

20145 E:2795GWH. 26% 20204 % :4070GWH. 39%

Geothermal,

111, 4% Geothermal, Biomass and

Eligible Hydro, 420, 10% Biogas, 500, 12%
387, 14%
Biomass and

Biogas, 782, 28%

Biomethane,
1080, 27%

Wind, 1640, 40
40%

Wind, 718, 26% Biomethane,

517, 18%

Solar,
283, 10%

(HiFr) SMUD
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BTM (Behind-the-Meter) D& k. | wi [ AREBTMOBRTE L
| se Ca g
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 mResidential s00 1 Alt 2 __—
400 |— w—Alt 3

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

0 1st Year Solar PPA Price w/3% Escalator vs. Avoided SMUD Rate for Solar

NEMTT®
Solar-City& D35

6
4 SolarCity quoted 1t year PPA price (w/ 3% escalator)
2 and forecasted price decline, ITC expiration by 2022
0
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30.93¢ kWh 2016 Residential Time-of-Use (RTOU) Rate — RTO1 -SMUD : Sacrament Municipa“ty Utility District /EE%}E%\ BA
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All year ; 8.67¢ kWh
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