SACRAMENTO MUNICIPAL UTILITY DISTRICT
o

The Power To Do More.

O630p NO/UTUKK B 06/1aCTU USMEHEHMA KAMMATa U
N/IaHUPOBAHME BHeAPEHMA ByAyLLUMX TEXHO/IOTMIN C HU3KUM
cogeprKaHuem yriepoaa

CemuHap no nepedosomy onbimy e
obsaacmu nepedayu u pacnpeodesneHusn
a71IeKmpo3Hepauu 078 PyKOB8oOAUWUX
pabomHuKos u3 cmpaH KOxHol u
LenmpanoHoii A3uu

Kacnan fleon. uHxnceHep
MeHedxcep no kanumasnbHOMY
npoekmupo8aHuto, cmpoume/ibcmay, u
06C/1yHCUBAHUIO



SMUD
C O ﬂ' € p "KAHUE The Power To Doore
3aKOoH WwTaTa RaampopHms World Greenhouse gas emissions by sector
(AB 32)
CraTyc, gnanasoH r Sector End UselAciviy D
NMNO/IHOMOYMIM U N/1aH MO | Tansporaton  135% o

CHUXXEHWIO Yr/1Ieposa B
BbIOpOCax 3akoHa AB 32

Bknag MOKC 1 mepbl

[pegnonaraembit nepexog,
KaandopHum Ha
HU3KOYr/1epoANCTbIE
TexHo/1orumCEC/CPUC

3anagHaa MHMUMATKUBA Mo
K/UMATY

HopmaTtusHO-
pery/vpytroLme npoueccol
MHULUMATUBBI MECTHbIX

All data is for 2000. All calculations are based on CO, equivalents, using 100-year global warming potensials from

OpraHoOB ynpaB/1€HUA the IPCC (1996), based on a total global estimate of 41 755 MICO, equivalent. Land use change includes both
emissions and absorptions. Dotted lines represent flows of less than 0.1% percent of total GHG emissions.

7 HULUUNATUBDI MOKC/SM uD Source: World Resources Insstute, Climate Analysis Indicator Tool (CAIT), Navigating the Numbers: Greenhouse
Gas Data and International Climate Policy, December 2005; Intergovernmental Paned on Climate Change, 1996
(data for 2000).
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3akoH KanndopHuiickoit accamben AB 32 [ ALt mumeG—"

e CTaTycC: 3aKOH
Ka/iMPOPHUUCKOMU
accambnaen 32 (AB32)

» 2006 AKT O peLleHUAx
npobsem B 06/1acTH
rno6azsbHOro NoTen/1eHmnA

» Lleain no CHUKeHuo
BbIODPOCOB NAapHMKOBbIX
rasos

» YCTaHOB/IeHMEe CTaHAApPTOB
Mo BCeMy LUTATy B
OTHOLLEHUN OTYETHOCTU U
YPOBHAM BbIOpOCOB
MapHWMKOBbIX FA30B
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CTaTyc 3akoHa AB 32 @22

e CTaTycC: 3aKOH
Ka/iMPOPHUUCKOMU
accambnen 32 (AB 32)

» [lpegnonaraemoe
onpegesieHue 3aaau
3aKkOHa AB32

» OKOHYaTe/IbHble
pPEeKOMeHaauumn Ans
KaandopHum CEC/CPUC

» 3anaaHasa MHUMUMATUBA B
OTHOLLIEHUM KAMMaTa

» MpeacTtoAawmin rpadmi
HOPMATMBOB
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CHMXXEHWE BbIDPOCOB B paMKax 3a4au

=140l r=
e 3aKoH accam6seu (AB

32) Proposed
lMpeasnaraembie 3aaauu

» Onpepgenenue 3agady, TMna
MIOHbCKOro BapuaHTa, HO C
60s1ee nogpobHbIMU
HOpPMaTUBaMM

» bosblie cokpaTuTb
No/Ib30BaHMe Ha3eMHbIMMU
BMAAMM TPAHCMOPTA Ha
YpOBHE MeCTHbIX OPraHoB,
O0/bLUMHCTBO OCTa/IbHbIX
M3MeHeHUM bb110
He3Ha4YuTe/IbHO

» [lonaraeTtcA Ha ceKkTop
SHepreTmkmM no obemy
CHUKEHMIO BbIBPOCOB Ha
26% nocpeacTtsoM
pery/iMpoBaHuA (ropmatussi
PS, EE, SB1)

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

» Euwe 60/1blUe COKpaLLLEeHMIi HaBEPHSAKA
NMpou3onAeT B pe3y/ibTaTe 3aKkoHa 06
OrpaHuMyeHun B TOProB/ie KBOTaMU Ha
BbIOPOC, O4HAKO 0bLme 3aTpaTbl AN1A
CEeKTOpa SHEepPreTMKU 3aBUCAT OT
npouecca pacnpegeneHus
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CHUXXEeHMe cor/siacHo 3akoHa AB 32

HU yn HUXEHU BHA Bbl B KOH M n3l2
Scoping Plan Emissions Reductions 174 MMTCO2e
High GWP gases
12%
Other Measures
. 1%
Y
Forests
SB1 /
1% ;-
Electricity Sector
Reductions 26%
Transportation
Sector
Reductions
Add'l Veh Effy 36%
0% <k
Reg. Targets HD Vehicles Goods Mvmt
3% 1% 2%

SMUD
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The Power To Do More.®

CHUMKEHUE COr/IaCHO 3aKOHa AB 32 [ b —

e OnpeaeneHue 3a4a4 N0 CHUXKEHUIO YDOBHA BbIBPOCOB
Electricity Sector Reduction Measures
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33% RPS
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B AB 32 Electric Sector Emissions
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

e 3aKkoH AB 32 -
onpeae/seHue 3aga4

» CHUXKeHMe BbIBpOCOB U
3aTpaTbl HE OA4MHAKOBbI MO
BCEMY CEKTOpY

» O6LwMue 3aTpaTbl 414 CEKTOPA :
SHEepreTMKM 3aBUCAT OT | E

pacnpege/sieHn B CEKTOP
SHEepreTUKK

» T10CKO/bKY Halwwm nporpaMmbl RPS 1 EE CHM3AT ypoBeHb BbIOPOCOB B
CEKTOpe SHEepPreTukM NponopLmoHasibHO 3a4a4am, NOCTaB/IEHHbIM
PYKOBOACTBOM LUTATA, TO /1t0ObIE 3aTpaThl MO CHUXKEHUIO, HE
CBA3aHHble C 3TUMM NpOrpaMmmamm 6yayT BO3MeELLLEHbl Yepes
MporpamMmy no OrpaHMYeHMAM B TOProB/ie KBOTaMM Ha Bbibpoc (npu

yC/I0BUM, 4TO MO NPOEKTY pacnpesenenmne byaeT cnpaBea/MBbIM )

South Asia & Central Asia Executive workshop
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ornpeae/sneHne 3aga4d no CHMXeHM 3aKOHa

e CoKpalleHne BbIBPOCOB COr/1aCHO 3aKOHa accamb/ien 32

Emissions - Million Metric Tonnes CO2e

South Asia & Cent
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Estimated Emissions Reductions By Sector

Note that Cap and Trade reductions were distributed on top of programmatic reductions proportionally

H 2004

B 2020 Business as Usual

B 2020 Proposed

Transportation Electricity Natural Gas (Res Industrial
& Com)

SACRAMENTO MUNICIPAL UTILITY DISTRIET
The Power To Do More.®

-
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES

USAID

FROM THE AMERICAN PEOPLE

I
United States Energy Association



OnpegeneHne 3a4a4 Mo CHUMKEHMIO 3akoHa AB 32 [l i

The Power To Do More.®

e CoOKpalleHue BbIBpOCOB COrnacHoO 3aKOHa accambaen 32
Emissions Intensities of California Utilities
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Bknag n meponpuatua MOKC/SMUD

e [lpoeKkTupyemble CHUXKEHUA YPOBHA BbIDPOCOB NApHMKOBOIO rasa

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

Projected Greenhouse Gas Emissions Targets for SMUD through 2050
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

Bknag n meponpuatna MOKC/SMUD’S

*  MHMLUMaTUBBI NO CHUXKEHUIO BbiIbpocoB MOKC/SMUD c 1990

SMUD Emissions Reductions Initiatives Since 1990
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

Bksiag n meponpuatna MOKC/SMUD

*  MHUUMATUBDbI NO CHMXKeHuIo BbiIbpocoB B MOKC c 1990 .

SMUD Emissions Reductions Initiatives Since 1990
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

Bksiag n meponpuatua MOKC/SMUD’S

e B3rsnAaa Ha
3¢ PEeKTUBHOCTD
3/IeKTPO3HEeprumu

» LUenb: 32,000 -BaTT-yac EE
+ 4,000 MmerasaTtT-4ac T2C

» MOKC/SMUD npu 3.7%
Harpysku wrarta 1,173 I'-
BaTT-4ac EE + 147 meraBaTT-
yac TOC/CHP

» Ecnm tonbko EE (6e3 T/
CHP), To uenb gna MOKC
SMUD 6ygeT 1,636 -BaTT-
yac EE

> Tekywme ueam Coseta: 1,800 MNraBatt-vac EE K 2017 (He
CYMTadA CTaHAAPTOB NO CTPOUTE/IbCTBY U

31eKTPOObLITOBbIM npm6opa|v|)
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Bkaag n meponpuatna MOKC/SMUD’S
CONTRIBUTION & EFFORTS sxcraveo Wit s s

* B3raap Ha pe3epBHble
UCTOYHUKU NUTaHUA/RPS

>

>

MO Yrnepoay: 33% PUM/RPS
K 2020

Ana SMUD 370 bygeT
O3HavaTb A40OMNO/IHUTE/IbHO
~1,000 rmMraBaTT-4ac
BO30OHOB/1IA€MOM SHEPrum

HapbaBKa 32 MOLWLHOCTb
$30/MeraBaTT-4ac npusesaeT
K YBE/IM4eHUI0 TapndoB Ha
2.1% , a HagbaBKa
$50/MeraBaTT-4ac npueeaeT
K YBE/IM4eHUI0 TapndoB Ha
3.6% B 2020T.

SMUD
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[lpeanosaraemasn nepegaya 3/1eKTPO3HEpPrum @ Smup

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

e lpeanosaraemble KBOTbl BO BpeMs NepexoagHoro nepmoga
B KaaimbopHum CPUC/CEC

CPUC/CEC Proposed Transition for Allowance Distribution in the Electric Sector

120

100

Portion Administratively
allocated to 'Deliverers'
using a fuel-differentiated
output-based approach
80 (only given to emitters)

60

Portion of Allowances Subject to

40 Auction. Allocated to RP's, RP's MUST
sellthem at auction. Allocation in
2012 based on historical emissions
transitions to allocation based on
sales by 2020.

Million Metric Tonnes CO2e

20

2012 2013 2014 2015 2016 2017 2018 2019 2020

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES

“;USAID USFA

FROM THE AMERICAN PEOPLE United States Energy Association




SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

3anagHas UHMUMATMBA MO U3MEHEHMIO KAMMATa

* 3anagHas MHMLMATUBA P
Nno USMEHeHUI0 KAiMmata —

» 7 3anaaHblX WITATOB U 4
NpPOBUHUMK KaHagpbl

» PervoHanbHasa ue/b
CHUKEHUA BbIDPOCOB Ha

Washington

15% MO CpaBHEHUIO C 2005 [m
r.
:T’PQreeon
» WHAMBMAYa/IbHbIE [%’:.;:';'::,

MapTHEPbl KOHTPO/IMPYIOT

California New Mexico
acrnpeaeneHme KBOT o L812.968 Mion Us3 oo 76,17 Milon S
Population 36553215  fnn, femrssermrsssssssseseend - POPUIATION 1,969,915
Largest City Los Angeles Largest City . Albuguerque

» CocTaB/ieHue NponopLmii
Ha OCHOBE UCTOPUYECKUX [ ]
AQHHbIX O BbIBpOCaX U

L,e/1en OTAE/IbHbIX » Non-WC(lI Electricity Imports
pngndecCkmnx niaun |ﬂC|Ud€d

CDI/BVI‘-IECKMX /INLL

South Asia & Central Asia Executive workshop
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3anagHas MHULMATMBA MO M3MEHEHUIO K/IMMATa

e 3anagHaA MHULMATUBA MO
U3MEHEHM1IO KAnmaTa

» CocTaB/ieHWe Nponopumii Ha
OCHOBE UCTOPUYECKUX AAHHbIX O
BbIDpOCax U Lies1emn OT4e/1bHbIX
IOPUAMYECKUX UAN U3UYECKUX
u

» MoKeT 03Ha4aTb, YTO KBOTbI Ha
MMMOPT 3/1IeKTPO3HEPrumn ByayT
KOHTPO/IMPOBATbLCA APYrMMMU
lITaTamm

» Pe3ynbTaTt 03Ha4van 6bl, 4TO KBOTA
CEeKTOpa dHepreTMKU LITaTa
KannpopHua byageTt coctaBaATb
~55 MW/I/IMOHOB TOHH BMeCTO 110

» BennumHa A40X0A0B OT ayKLMOHOB
byaeT ype3aHa Hano/10BUHY A4
KanndpopHMMCKOro cektopa
SHEpPreTUKK

» B uMnopTt 3neKkTpoaHeprum byaet
3a/10’KeHa LeHa yriepoga

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

» [leperoBopbl MPOAO/KAKOTCA,
yrneaobbiBatowme WraTbl HE XOTAT
41066l KaimpopHua 3aassana
CTOMMOCTb TaKMX AOMYCTUMbIX KBOT

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES

{="USAID USFA

\ 4/ FROM THE AMERICAN PEOPLE



SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

SMUD

3anagHas UHMUMATMBA MO U3MEHEHMIO KAMMATa

® CpaBHeHue CPUC/CEC m W(CI (3ana,q|-|oi71 MHULMATUBBI MO KAUMATY)

Comparison of Expected Emissions Liability for CPUC/CEC Proposed Allowance
Allocation Scenario and Worst Case Allowance Allocation Scenario with WCI

4,000,000

3,500,000
at 95% Auction Return

/{Nted e e

3,000,000 :
X

ecteqd Emissions Liabijj;

2,500,000 ™~

2,000,000
\ Worst Case WCI Allowance Allocations

1,500,000

Note thatthe term 'liability' is referringto the
likelihood that SMUD would have to pay for
compliance in the purchase price for market
energy, orwould have to turn overan allowance
forgeneration. The increase in liability is due to
500,000 |—— @ transition from free allocation to deliverersto
an auction scenario, which increases SMUD's
liability for market purchases

SMUD Emissions - Metric Tonnes

1,000,000 |——

2012 2013 2014 2015 2016 2017 2018 2019 2020
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HopmaTtusHo-peryavpytolme npoueccol  JK Bt

e HopmaTuBHO-pery/mpyroLwmum
coBeT KaaimdpopHumn no
KayecTBy BO3AyXa

» Accambies WwWTaTa NPpUHMMAET M/1aH
Lie/1e MO CHUXKEHUIO BbIOPOCOB 11
CeHTAbpA, 2008 T.

» PaspaboTka PUII, EE, orpaHnyeHums
B TOProB/1e KBOTaMM Ha BbIOPOChI
MO CEeKTOpaMm 1 npouue
HOPMaTUBHbIE MOCTAHOB/IEHUA
A,0/13KHbl Obl/IM HAYATbCA B AHBApeE
2009.

» Pabouue rpynnbl u ceMUHapbI ANA
06l EeCcTBEHHOCTU B 2009 T.

> [lepBoe YTeHMe N Noc/1eaHAA
pesaKkunAa HOpMaTUBOB B 2010 T.

SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
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HopMaTUBHO-pery/mMpyoLLmne npoLecchbl @SSP, e

e HopmaTuUBHO-peryAmpyroLmia
npouecc 3anagHoit UHMUMaTUBDI
Nno KAUMATY

» 3aKOH WTaTa B 2009T.

» Y4acTHUKM 3anaaHom
MHULMATMBBI MO KAMMATY
bOpPMUPYIOT permoHa/ibHbIN
aAMUHUCTPATUBHbBIN OpraH
Mo KOOpAMHALUM MEP

» [IBYXCTOPOHHMWE
COr/1IalleHnsa Mexay
lTaTamm 6yayT Hanbonee
BEPOATHbIM MEXaHU3MOM
A/1A paBONpUMEHEHMA B
OTHOLLEHWU COr/IaLlleHni

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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HopmaTuBHO-peryampyroLwme npouecchbl

e [oHumaHue KAneHTamm Npobsembl
U3MEHEeHUd KAUMaTa U ux
OTHOLLEeHUe K HeH

» AHKeTUpOBaHMe B Mae 2008 .

» [nobasnbHoe noTenneHue -
CamMasn Ba*kHaA dKO/10rnyecKas
npobsema 417 HaWKX KAUEHTOB

» BO/IbLUMHCTBO CYMTAET, YTO
BbIOPOCHI NPOU3BOAATCA
aBTOTPAHCMOPTOM

» 65% ONpOLUEHHbIX CYUTAKOT, YTO
BOMPOCbI r/106a/1bHOrO
MOTen/NeHUA Ba*KHbl A/1A HUX

» 75% CYMTaEeT, YTO AOCTATOYHO
OCHOBAHMWM ANA TOro, YTOObI
NPUHATbL Mepbl N0 6opbbe ¢
npobnemowm

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

CUSTOME
SERVICE

d

687% OMpOLLEHHbIX CYMTAIOT, YTO
MOKC/ SMUD gosnkeH 60/bLue
YAEAATb BHMMaHue npobaeme
rno6anbHOro noTen/1eHnA

52% OMPOLLUEHHbIX FOTOBbI N1ATUTb
60/1ee BbICOKME Tapudbl 3a
3/1€KTPO3HEPIrUni0, KOTOPYHO OHM
noay4atoT ot MOKC/ SMUD, 4To6bI
BHECTU CBOM BK/1ag B 60pbby C
rnobasbHbIM NoTen/IeHNEM

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

MHULMATMBbI MECTHBIX OPraHOB YNpaB/IeHUA

e MHMLI,MaTMBbI MECTHbIX OPraHoOB
ynpaB/1€HUA

» MOKC/SMUD obcnyuaet 7
MeCTHbIX MYHULMMNA/ZINTETOB: 6
ropogos u 'padpcTBO
CakpameHTo.

» PaboTaeT Hag Tem, 4TOObI
BK/IIOYNTb 3P PEKTUBHOCTb
3/1€KTPO3HEPrnm B 0OLLMeE NAaHbI
M COr/IaLLeHUA MexXay
3aCTPONLLUKAMMU.

» OTMeHW/ NOLW/IMHBI Ha BblAavy
pa3pellueHuit Ha YCTaHOBKY

CO/IHEYHbIX aKKYMY/IATOPOB. » Hayan cosgaBaTb obecTBeHHbI CoBeT
TakKe ynpocTtuia u caenan Mo 3e/1eHOMN 3Hepruun n ob6vegUHATL
AOCTYMHbIM NPOLLEeCC NoAa4m yrpas/IAOLWMX rOpoA4amMu, PyKoBoAsALLIME
3aAB/IEHUM — 33 CYTKU MOXKHO OpraHbl Mo CTPOUTE/IbCTBY, AUPEKTOPOB
Mo/1y4UTb paspeLleHue u Mo M/IaHMPOBAHUIO 1 3aCTPOMKE B Le/AX
npoBegeHne NHCMEKLUN. npoaBuKeHna 3G PEeKTUBHOCTU B

LUIMPOKMX MacluTabax.

South Asia & Central Asia Executive workshop ;» 2
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SMUD

¢ [lporpammbl no
3HeprocbepexeHuo
Aomoxo3ancte B SMUDe
» 0O6cayxKMBaHMe AOMOXO03ANCTB
» 3DddPekTUBHOCTL 060pYA0BaHUA

» OKHa 13 A4BYX CTBOPOK,
nepeABuratoLLMxca B
MPOTMBOMO/IOXKHbIX
Hanpas/IeHUAX

» 3DbPeKkTUBHOCTD
3/1eKTpPO6bITOBLIX NPMOOPOB

TeHucTble gepeBbA
HoBble 3aCTpOnKM

D/1IeKTPOOCBETUTE/IbHbIE
npunbopbl KomnaHun Energy Star

» bBaccenHbl u gxkaky3u

VYV V V

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

South Asia & Central Asia Executive workshop
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

Munumatnebl MOKC/SMUD’s INITIATIVES

e [lporpammbl SMUD no
3HeprocbeperkeHuo gnA
KOMMEPYECKUX U MPOMBILL/IEHHbIX
34aHUN

» HoBoe cTponTenbCTBO
MPOMBbILL/IEHHbIX 34aHUI
(OHeprocbepeskeHune 3a/10KeHO
B MPOEKT)

» [lporpamMmbl peMOHTa C
nepeocHalleHnem
KOMMEpPYECKMX U
MPOMBbILL/IEHHBIX 34aHUN

o Bo3meleHue 3aTpaT Ha OCBeLLeHUue u
cUCTeMb!
KOHAWLMOHUPOBaHWA/OTOMN/I€HUA

o Hebosblwana Hanaaka cuctem
OTOM/IEHUA U KOHAULMOHUPOBAHMA B
34aHUAX

o Cgaya B 3KCrn/lyaTaumio CTapbix
34,aHUM

o [pouecc cepTuduKalmm onepaTtopos
34,aHUM

o BosmeuweHune 3aTpart no
npoueccam/ToBapam

South Asia & Central Asia Executive workshop G,
Best Practices in Electricity Transmission and Distribution @ U SAI D USEA

i
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

Munumatnebl MOKC/SMUD’s INITIATIVES

* KpeauTbl Ha
3Heprocbeperarowme
MPOEKTHI

» B cpeaHem BblgaeTca 25 -
30 MW/I/IMOHOB A,0/11aPOB B
rog,

O 4000 - 5000 KpeamTos /
B rog,
O 99% wu/be

»> [MopTtdesb Ha 62 MMANMOHA
A,01/1apOB

7 ¥2% NpOLeHTHasA CTaBKa
CpoOK BbIn/aTbl 40 10 /1T
[fporpamma y:xe
cywecrsyet 28 s1eT

» BblgaHo 427 MUAAMOHA 33
CPOK paboTbl Nporpammbl

» 134,000 KpeAUTOB

Y V V

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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Uunumatmebl MOKC/SMUD’s INITIATIVES @SMUD . e

The Power To Do More.®

e LUean MOKC/SMUD no
3¢ PeKTUBHOCTH
3/1eKTPO3HEeprum

» CoBeT gupekTopoB SMUDa
MPUHAN CMe/ble
obA3aTesnbCTBa NO
3P PEKTUBHOCTU SHEPIUN—
Ha 15% 3a 10 /q1eT

» DTO camble cme/ible
ob6s3aTe/IbcTBa Mo
3P PEeKTUBHOCTHU
3/1eKTPO3HEPrnM B LUTATE
KanangpopHusa

10-YEAR ENERGY EFFICIENCY TARGETS ADPOTED BY THE SMUD BOARD OF DIRECTORS

10-Yr
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Total Avg
GWh 70 107 145 196 200 205 209 213 217 222 226 1940 194
MW 18 28 40 58 59 60 62 63 64 66 67 568 57

Budget
(Bmillions) | $ 25| 3% 34| $ 40| $ 45(% 45(9% 46| 3$ 46| $ 47| $ 48| $ 49($ 50(% 450|$ 45
The 10-year goals (2008-2017) were adopted by the SMUD Board of Directors on May 17,2007

South Asia & Central Asia Executive workshop P
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Mumnumatmebl MOKC/SMUD’s INITIATIVES

e O6c¢cyxaeHue Tapudpos
MOKC/SMUD
» HblHelHWe LeHbl Ha SHEepPruto
BAapbMPYIOTCA B TOM, Kak OHM

OTpaKawT
OCHOBOMO/Aratoume 3aTparhl

Declining Block Rate  Flat Rate Inclining Block Rate

Medium Commercial Small Commercial
20 kW < <300 kW Residential 1st Tier Users  Residential

Time-Of-Use

Commercial > 300 kw
Optional for other rates

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

South Asia & Central Asia Executive workshop
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NMuunyuatnesl MOKC SMUD B e

e O6cyxaeHue Tapugpos B SMUD
TOU Rates Approximate Average Summer Costs,
But Not Critical Peak Days

A

$0.800

$0.700

8

2

(=]
\_\
/

== Peak Day
== Average Summer Weekday / \

@
=
2
=3

:
N

N
/

~
/

SMUD Marglnal Cost ($/kWh)

@
=
=
=3

$0.100 — _— e s s L L e L
1 I 1 F—— w—— —
. et OnPeak |  Super-peakRate | On-Peak }"
Off-peak Rate Rate

$0.000

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES




MHumymaTnebel MOKC/SMUD SMUD, o

e O6c¢cyxaeHue Tapudpos
MOKC/SMUD
» A/lbTepHaTUBHAA CTPYKTYpa
Tapuda sydiue npu
COMOCTaBMMbIX pacxoaax

Real Time Pricing
. -
$0.36500 A\
[\

Critical Peak Pricing $0,3000 / \
with underlying $0.2500 e Peok 7
Time-Of-Use _-_\;g \
% $0.2000
4 ~
—
$0.1000 — == 3
-—.—-—-M
$O.0500
$0.0000 + + + + + + + + + + + + + + + + + + + + + +
%%%%%%%%% D D> DA PP QAP R RAD ADAAP AR
Hour
Better Best
N
South As

Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES




Munumatneel MOKC/SMUD

e TekyLliee No/0XKeHue
TapudoB

» Bceobuiee BHegpeHue
nepesoBoOM NPUOOPHOM
MHOPACTPYKTYPbl

» CoBeT AMPEKTOPOB
paccMaTpuBaeT BapUaHThI
TapudOoB C LeNblo
MOBbILLIEHUA
3P PEKTUBHOCTU U
CHUMKEHUA NMUKOBOMU
Harpy3Kku

» Tlocse BHegpeHus
nepeaoBOM NPpMOOPHON

nHdpacTpykTypbl (AMI) -
nepexog Ha TOU/CPP

SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

South Asia & Central Asia Executive workshop
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NopTdesb nocTaBok sHeprin oT MOKC/SMUD @SMUD .. o

e Tennosble/YronbHble - ~55 no 60%

— MecTHble 3N1eKTPOCTaHUMM NPUPOAHOIO rasa
(~45%)
— 3aKkynku (~10 go 15%)
e He yrnepoguctble — ~40 no 45%
— KpynHbie 3C (~20 go 25%)

e UARP
e WAPA

— Bo3obHoBnaemble nctouHukm PUM/ RPS (~20 go
25%)

South Asia & Central Asia Executive workshop

Best Practices in Electricity Transmission and Distribution fi\‘/:%f“ )i U SAI D USEA
@f FROM THE AMERICAN PEOPLE .
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Llesm no BHeApeHMIO BO30OOHOB/IEMbIX MICTOYHMKOB

SMUD
3/1eKTpo3Heprun MOKC/SMUD EE

e CoseT agnpektopos MOKC/SMUD npuHan Ha cebs
cmenblie 06A3aTenbCcTBa MO NMOBbIWEHUIO 3PPEKTUBHOCTH
3NeKTposHeprnm — Ha 15% 3a 10 net

e Camble cmenble oba3aTtenbcTsa B NnaHe 3GPeKTUBHOCTH
no wraty KaandopHus

[Tporpamma Hens 2009 | Peanbno | Iens 2010 [I{ens 2020
0300HOBJISIEMBIX 2009

ECTO‘—IHI/IKOB OHCPI'un

PUTT/RPS 17.0% 18.8% 20% 33%

3esieHas SHEPTUs 3.5% 3.5% 3.9% 4%

Bcero 20.5% 22.3% 23.9% 37%

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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Bo3obHoB/1IIeMble UCTOYHUKU 3Heprun SMUD u nx

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

ConHeyHana< 1%

Manbie N'3C

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

buomacca

fn

* 3aBoAbl NO
nepepaboTKe 0TX0408B
ApPEBECUHBbI,

[a3/meTaH cobupaemblit
CO CBaNOK Mycopa

“—r _——

* MecTHble npobaemsl ¢
nepepaboTKoM OTX0A0B

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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bropeakTopbl — MO/IOYHbIE MPOAYKTbI,

2 buopeakTopa MOOYHbIX

ocHoBaHbI B 2008 .

i CDe,a,epaanble, LWTAaTHbIE N
MeCTHbIE OpraHbl NPeaoCTaBIAOT
NblroOThbl

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

npoayktos B HO. CakpameHTOo

[naHMpyeTcs NOCTPOUTL elle 2

— Bcero 3aMepPEeEHO CHETYHUKAMMU

1 oTcTOMHUK; 1 BuopeakTop
NO/IHOTO UMKNa

[MpOoeKTbl NO YTUAMN3ALUM KMUPa U
NULLEBbIX OTXOA0B

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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http://images.google.com/imgres?imgurl=http://www.oklahomafarmreport.com/wire/news/media/00265_DairyCows.jpg&imgrefurl=http://www.oklahomafarmreport.com/wire/news/00264_NCBADairyBuyOu01222009_150411.php&usg=__1eS5a5pY4EXAvBAuMvGhYF3JKJU=&h=395&w=512&sz=60&hl=en&start=56&um=1&itbs=1&tbnid=2IPeTCd9KdgJaM:&tbnh=101&tbnw=131&prev=/images?q=Dairy+cows&start=40&um=1&hl=en&sa=N&ndsp=20&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.energy.ca.gov/biomass/images/cottonwood_biogas_lagoon.jpg&imgrefurl=http://www.energy.ca.gov/biomass/anaerobic.html&usg=___oixnEWh1RFkBDI6WtIWt4sntpQ=&h=316&w=400&sz=11&hl=en&start=76&zoom=1&tbnid=lftk1IjHeS0BxM:&tbnh=98&tbnw=124&prev=/images?q=covered+lagoon+digester&start=60&um=1&hl=en&sa=N&tbs=isch:1&um=1&itbs=1

BetpaHoit npoekT MOKC/ SMUD CosiaHo [

The Power To Do More.®

MpoekT ConaHo — Bo BnageHun MOKC/SMUD- po6asnsaer 128 merasaTtr

South Asia & Central Asia Executive workshop
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[eHepauua sHeprumn BeTtpa B MOKC/SMUD
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

[MnkoBas Harpyska B MOKC/SMUD
NPUXOANTCS Ha XapKne feTHmne
Mecaubl

[NokasaTtenu BeTPSHbIX PECYPCOB B
Xapy camble HU3Kne

CpaBHEHUS Harpy3kn B CUCTEME MO
OHAM W NO Yyacam C BETPSAHbIM
npoektom ConaHo yka3sblBaeT Ha
HEeCOOTBETCTBUSA

[lorkHbl nonaraTbCca Ha pecypchl
TBEpPAbIX 3aKyMnoK, YTOObI
ncnpasnTb NPobdremsl
HEeCOOTBETCTBUSA N 0becnevnTb
CTabunbHOCTb CUCTEMBI
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| IPOEKT MO rmApOadKKYMY/IUPOBAHNIO SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT

‘ ‘ . ‘ ‘ . The Power To Do More.®
[\

KnioueBble XadPaAKTEPUCTUKUN MeCTa _

nog HassaHuem UNosa Xunn

* HoBble 3acTpOMKM NPUBABUNNCH K CYLLECTBYIOLLEMY
npoekTty «BepxoBbe AMepuKaHcKoin Pekn/UARP»,
Hepaneko ot Mnacepsunna B KanndopHum

*  O6bBbEKT rmapoakkymynmposaHus Ha 400-meraBaTTt

* HoBoe BogoxpaHunumule emkoctbto 6,400 akpodyT —
rpaj. Ha BepLunHe B3ropba Mosa Xunn

* CyuwecTsytoulee BogoxpaHunmue Cnab Kpuk —ato
HUXKHEee BogOXpaHuAuLLe

* CoobueHne rpyHTOBbIX BOA U 3N1EKTPOCTAHLMA

* CoepuHUTENbHbIE IMHUW 3/1IeKTponepesay

NPOTAXEHHOCTbIO 2.5 MUY NoaBeaeHbl K
cywectsytowien J19MN UARP

NMpeumyuwiectBa

* [omoraeT KOMNEHCMPOBATb POCT HArPy3KM NyTeM yBENNYEHUA HALEKHOM MOLWHOCTM Ha 400 merasatT

* CnocobcTByeT cOXpaHEHUIO BPEMEHHbIX HenepeaaBaeMblX BO30OHOBNAEMbIX MCTOYHUKOB SHEPTUM NPU MOMOLLM
peryanpoBaHuns NpoM3BOACTBA BbipabaTbiBaEMOM MU SNEKTPOIHEPTUN.

* [omoraeT OTCNEeXKMBAHME HArpy3KK, yKpPenasaeT HageKHOCTb CUCTeMbI, obecneynBaeT KOHTPOIb HAaNPAXKEHMA U 060POTHbIE
pe3epsbl.

* O6patumbie TypObUHbI C peryninpyemoi ckopocTbio BbiaatoT 800 meraBatt MW OT HOPpMaTUBHbIX 3HAYEHUI

South Asia & Central Asia Executive workshop w‘,@
Best Practices in Electricity Transmission and Distribution :j *\ U SAI D l ISEA
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Megawatts

SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

YcTaHOBNIEHHAA W MPOTHO3WPYEMas
BblpabaTbiBaemasi MOLWHOCTb COJIHEYHOM 3HEPTUU

O SB1, Actual & Planned

BNon-SB1, Actual & Planned

BFIT
@ Utility Scale

2007 2008 2009 2010 2011 2012

Year

2013

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
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BonpocCbl CO/IHEHHOU SHEPTHNN A/NA IVIOURL/

Average 15 Minute Interval Peak Demand ZEH vs. Non ZEH July, 2005

SMUD

The Power To Do More.®

ConHevHan 9HeprmAa B co4eTaHMm ¢ mepamum no

SACRAMENTO MUNICIPAL UTILITY DISTRICT

121 2 3 4

Power
Output

(watts)
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7 8
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M o o doomeer kW NoBbiWeHNI0 3GGEKTUBHOCTU MOMKET CHU3UTD
O =5y stam Poak MW 3% MUKOBYIO Harpy3Ky 4OMOX03AKCTBa Ha 55%
—e— Average of ZEH Net Grid Load (kW) 29kw
5,000 || = Average of Power Produced by PV (kW) 13 3HauNTENbHOE HECOBMAAEHME MEXAY NMUKOM
—— Average of Non-ZEH Net Grid Load (kW) Bblpa6aTblBaEMblM CO/IHEYHbIMUN aKKYMYNATOPaMu
—— Avg Gross Load (Kw) 12° Y MUKOM CUCTEMBI
2,500
f%// T2 MN3meHeHue BblIpaboTKM B 3aBUCUMOCTM OT
2,000 //;fmszyﬁz 7 §§§;15 obnayHocTM
\\ fr'/‘;/{z w; 25% ’ | Tpunpoekra HUOKP: 1. Bbicokoe
1,800 1 > ' pacnpocTpaHeHne coiHeYHbIX baTapei B
/ los KanndopHUNCKMX KOMMYHabHbIX CTy»Kbax; 2.
1,000 = o XpaHuauwa ana pacnpeaeneHunto CoIHEeYHOM
\\ / ° SHepruu «PV Li-lon» npoeKT MuH3aHepro ; 3.
500 S e 4 W 125% 105 XpaHuAuLLa nepetoka MOLWHOCTM - NPOEKT
MwuH3Hepro
0 T T T T T T T T T T T T T T T T T T T T T -1

9 10 11 12 1 2 3 4 5 6 7 8 9
AMAM AM AM AM AM AM AM AM AM AM AM PM PM PM PM PM PM PM PM PM PM PM PM

Time

Partly cloudy conditions

10 11

Clear conditions

y o

f

J
_j|

—

o9/11

9/13

o9/12 9;/14 9/15 9/16 Qf17 o/18 9/19 9/2C

South Asia & Central Asia Executive workshop

Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES

= USAID USEA

FROM THE AMERICAN PEOPLE United States Energy Association



SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

3aK/1l04eHue

e 3aK/04YeHue/Bonpo
Cbl

e BosibIOe cnacmbo!

South Asia & Central Asia Executive workshop
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BNon-SB1, Actual & Planned
BEFIT
@ Utility Scale
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

OVERVIEW OF CLIMATE POLICIES AND
PLANNING FOR LOWER CARBON FUTURE

South Asia & Central Asia
Executive Workshop on
Best Practices in Electricity
Transmission and
Distribution
March 2011

Presented by
Jaspal Deol. P.E

Manager, Substation Design, Construction, &

Maintenance




2. AB 32 Status, Scope and
Plan Reductions

3. SMUD’s Contribution
and Measures

4. CEC/CPUC Proposed
Transition

5. Western Climate
Initiative

6. Regulatory Proceedings
Local Government

Inltlatlves All data is for 2000. Al calculations are based on CO, equivalents, using 100-year global warming potentials from
the IPCC (1996), based on a total global estimate of 41 755 MtCO, equivalent. Land use change includes both
emissions and absorptions. Dotted lines represent flows of less than 0.1% percent of total GHG emissions.

’ . . . - »
8. SMUD’s Initiatives O e S e S e b 5

(data for 2000).

O U T L I N E ?@%ﬁgg’ DoMores
1. California Assembly Bill World Greenhouse gas emissions by sector
32 (AB 32) l Sector End Use/Activity Gas _

South Asia & Central Asia Executive workshop
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http://maps.grida.no/library/files/storage/world_greenhouse_gas_bysector.jpg

CALIFORNIA ASSEMBLY BILL 32 (AB 32) LR

e Status: California

Assembly Bill 32 (AB32) p PZ%M{’

»>2006 Global Warming 7. " e
Solutions Act

»Targets greenhouse
gas emissions

»Sets state-wide
standards regarding
greenhouse gas
reporting and
emissions levels

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
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e Status: California
Assembly Bill 32 (AB

32)

»AB32 proposed
scoping plan

»CEC/CPUC “final”
recommendations

»Western Climate
Initiative

»Upcoming
regulatory schedule

South Asia & Central Asia Executive workshop /gffﬁ
Best Practices in Electricity Transmission and Distribution 4 %E Ik U SAI D I ]SEA
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AB 32 SCOPE & PLAN REDUCTIONS  [JC Rzl R

e Assembly Bill 32 (AB
32) Proposed Scope

» Scoping Plan like June
Draft but much more
statutory detail

» Increased Local
Government land use
transportation
targets, most other
program changes

were small

» Relies on electric > More reductions likely due to Cap
sector for 26% of total and Trade, BUT, net costs of
r?dUCtIOHS thl.”ough these reductions for electricity
direct regulations sector are dependent on
(RPS, EE, SB1) allocation process

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

AB 32 SCOPE & PLAN REDUCTIONS

e Assembly 32 Scoping Plan Reductions

Scoping Plan Emissions Reductions 174 MMTCO2e

High GWP gases
12%

Other Measures

1%
b,

Forests
3%

Electricity Sector
Reductions 26%

Transportation
Sector
Reductions

o,
Add'l Veh Effy 36%

0% 3%
Reg. Targets HD Vehicles - Goods Mvmt
3% 19% 2%

South Asia & Central Asia Executive workshop
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AB 32 SCOPE & PLAN REDUCTIONS

e Assembly 32 Scoping Plan Reductions

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®
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AB 32 SCOPE & PLAN REDUCTIONS  [CCT-I—

e Assembly Bill 32 (AB 32)
Proposed Scope
» Reductions and costs

will not correlate
within a sector

» Net Costs to electric
sector are dependent
on allocations to
electric sector

» Because our RPS and EE programs will reduce electric
sector emissions proportionally to state targets, any costs
for reductions beyond those programs should be repaid
through the cap and trade program (assuming fair
allocation design)
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AB 32 SCOPE & PLAN REDUCTIONS

SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

e Assembly 32 Scoping Plan Reductions
Estimated Emissions Reductions By Sector
250 Note that Cap and Trade reductions were distributed on top of programmatic reductions proportionally
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

AB 32 SCOPE & PLAN REDUCTIONS

[ ] [ ]
e Assembly 32 Scoping Plan Reductions
Emissions Intensities of California Utilities
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SMUD’S CONTRIBUTION & EFFORTS

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

Projected Greenhouse Gas Emissions Targets for SMUD through 2050
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

SMUD’S CONTRIBUTION & EFFORTS

e SMUD’s Reduction Initiatives Since 1990

SMUD Emissions Reductions Initiatives Since 1990
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

SMUD’S CONTRIBUTION & EFFORTS

e SMUD’s Reduction Initiatives Since 1990

SMUD Emissions Reductions Initiatives Since 1990
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SMUD’S CONTRIBUTION & EFFORTS

e Looking at Energy
Efficiency

» ARB Target: 32,000
GWh EE + 4,000 MW
CHP

» SMUD at 3.7% of
State Load would

mean 1,173 GWh EE +
147 MW of CHP
» If EE only (no CHP),

SMUD target would
be 1,636 GWh EE

» Current Board Targets: 1,800 GWh EE by
2017 (not counting building and appliance
standards)

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®
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SMUD’S CONTRIBUTION & EFFORTS [ bt N—

e Looking at RPS

» CARB proposal: 33%
RPS by 2020

» For SMUD, this
would mean
additional ~1,000
GWh of renewable
energy

» At $30/MWh adder,
this is a 2.1% Rate
increase, at
$50/MWh adder, this
is 3.6% Rate increase
in 2020

South Asia & Central Asia Executive workshop
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CEC/CPUC PROPOSED TRANSITION

e CPUC/CEC PROPOSED TRANSITION ALLOWANCE

SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®
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CPUC/CEC Proposed Transition for Allowance Distribution in the Electric Sector

Portion Administratively
allocated to 'Deliverers'
using a fuel-differentiated
output-based approach
(only given to emitters)

Portion of Allowances Subject to
Auction. Allocated to RP's, RP's MUST
sellthem at auction. Allocation in
2012 based on historical emissions
transitions to allocation based on
sales by 2020.

2012 2013 2014 2015 2016 2017 2018

2019

2020
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WESTERN CLIMATE INITIATIVE L3 —

* Western Climate R TTT

Initiative —

» 7 Western States and 4
Canadian Provinces

» Regional Target of 15%
emissions reduction
from 2005 Emissions

> Individual Partners
control allowance
distribution [mca"“’mi" mj FT““M”"“ J

» Apportionment on the
basis of historic [
emissions and
individual targets » Non-WC(lI Electricity Imports

Included

247,028 Milkion USS
Sasss e @ rartners [ Observers
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WESTERN CLIMATE INITIATIVE L

e Western Climate Initiative

» Apportionment on the
basis of historic emissions
and respective targets

» Could mean that allowances
for electricity imports would
be controlled by other
states

» Result would mean CA
electric sector allowances
~55 Million Tonnes instead
of 110

> Value of Auction Revenues
cut in half for CA electric
sector

» Electricity imports would
still have price of carbon
embedded

SMUD

» Negotiations Continue, Coal
States very reluctant to allow
California to claim
allowances/allowance value

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES

= J:I.‘
%, ———
%g;::‘/)ﬁ FROM THE AMERICAN PEOPLE United States Energy Association



SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

WESTERN CLIMATE INITIATIVE

e CPUC/CEC AND WCI COMPARISON SCENARIO

Comparison of Expected Emissions Liability for CPUC/CEC Proposed Allowance
Allocation Scenario and Worst Case Allowance Allocation Scenario with WCI

4,000,000
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2,500,000 ™~

2,000,000
\ Worst Case WCI Allowance Allocations

1,500,000

Allowance Allocation at 95% Auction Return

Note thatthe term 'liability' is referringto the
likelihood that SMUD would have to pay for
compliance in the purchase price for market
energy, orwould have to turn overan allowance
forgeneration. The increase in liability is due to
500,000 |—— @ transition from free allocation to deliverersto
an auction scenario, which increases SMUD's
liability for market purchases

SMUD Emissions - Metric Tonnes

1,000,000 |——
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REGULATORY PROCEEDINGS L J.L S—

e (California Air Resources
Board Regulatory
Proceedings

»> ARB to Adopt Proposed
Scoping Plan December
11th, 2008

» Development of RPS, EE,
Multi-sector Cap and
Trade, and other
Regulations to began
January, 2009 at ARB

» Working Groups and
Public Workshops in 2009

» Draft and Final
Regulations in 2010

South Asia & Central Asia Executive workshop
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REGULATORY PROCEEDINGS L -

e WCI Regulatory Process
» State legislation in 2009

» WCI will form a regional
administrative body to
coordinate efforts

» Goal to reduce green house
gas emissions, develop
markets, provide registry

> Bilateral agreements
between states are the
most likely mechanism for
enforceable agreements

» First phase starts in 2012

South Asia & Central Asia Executive workshop
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REGULATORY PROCEEDINGS L J.L S—

e Customer Understanding
and Attitudes around
Climate Change

» May 2008 Survey

» Global Warming Most
Important Environmental
Problem to our Customers

> Most attribute emissions
to Automobiles

» 65% Say issues
surrounding global
warming are very
important to them

> 75% feel there is enough
evidence to warrant
action

CUSTOM Eﬂ

SERVICE I

» 68% Feel SMUD should do
more to try to deal with
Global Warming

» 52% are willing to pay more on
their SMUD bill to help solve
global warming
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LOCAL GOVERNMENT INITIATIVES

e Local Government
Initiatives

» SMUD serves 7 local
governments: 6 cities and
the County of Sacramento.

» Working to incorporate
energy efficiency in general
plans and developer
agreements.

» Eliminate permit fees for
retrofit photovoltaic
installations. Also
streamlined, consistent
application process, over
the counter review, and
final inspection within 24
hours.

>

SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT

-

Started the Build It Green Public
Agency Council to bring together
city managers, building officials,
planning and development
directors to promote efficiency
on a broad scale.

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES

Sz, US n
(&/USAID USIA



SMUD’s INITIATIVES L

e SMUD'’s Residential
Energy Efficiency
Programs

» Residential services
» Equipment efficiency
» Solar DHW

» Appliance efficiency
» Shade trees

» New construction

» Energy Star lighting
» Pool and spa

South Asia & Central Asia Executive workshop G,
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SMUD’s INITIATIVES L g -

e SMUD’s C/l Energy
Efficiency Programs

» C&l New
Construction (Savings
By Design)

» C/l Retrofit Programs

o Lighting and HVAC
rebates

o Small /I HYAC Tune-Up
o Retro-commissioning
o Building Operator

Certification
o Process/industrial
rebates
South Asia & Central Asia Executive workshop G,
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SMUD’s INITIATIVES L

e Energy Efficiency Loans

» Average $25 - 30
million in loans per
year

O 4000-5000
loans/yr

o 99% residential
» $62 million portfolio
» 7 V% interest rate
» Terms up to 10 years

» Program has operated
for 28 years

» $427 million over life
of program

» 134,000 loans

South Asia & Central Asia Executive workshop
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SMUD'’s INITIATIVES

e SMUD’s Energy
Efficiency Goals

» SMUD’s Board of
Directors adopted
aggressive energy
efficiency goals -
15% over ten years

» The most aggressive

SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

utility energy
efficiency goals in
California
10-YEAR ENERGY EFFICIENCY TARGETS ADPOTED BY THE SMUD BOARD OF DIRECTORS
10-Yr
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Total Avg
GWh 70 107 145 196 200 205 209 213 217 222 226 1940 194
MW 18 28 40 58 59 60 62 63 64 66 67 568 57
Budget i
(Bmillions) | $ 25| 3% 34| $ 40| $ 45(% 45(9% 46| 3$ 46| $ 47| $ 48| $ 49($ 50(% 450|$ 45
The 10-year goals (2008-2017) were adopted by the SMUD Board of Directors on May 17,2007
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

SMUD'’s INITIATIVES

e SMUD Rate Discussion

» Current rates range in how
efficiently they signal
underlying costs

Declining Block Rate  Flat Rate Inclining Block Rate Time-Of-Use
Medium Commercial Small Commercial
20 kW < <300 kW Residential 1st Tier Users  Residential Commercial > 300 kW

Optional for other rates

South Asia & Central Asia Executive workshop
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SMUD'’s INITIATIVES

e SMUD Rate Discussion
TOU Rates Approximate Average Summer Costs,

But Not Critical Peak Days

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

SMUD'’s INITIATIVES

e SMUD Rate Discussion

» Alternative rate structure are
better at matching costs

Redl Tine Fricing
$0.4000
- o A

Critical Peak Pricing $0.3000 / \

with underlying 250 =y 1

Time-Of-Use —a— Weskerd| \
$0.1500 . ~
$0.100 — — / \-\'\-\
SD.CECD'—.—I—I —r ‘.\-&

~ "" > oo >0 QQQQ»V'\‘?&Q'&'@"&vﬂD/@q?
Hour
Better Best
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

SMUD'’s INITIATIVES

e Current Rate Activities

» Full deployment of
Advanced Metering
Infrastructure

» The Board is
reviewing rate
options to promote
efficiency and
reduce peak loads

» Moving to TOU/CPP
as AMI is deployed
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SMUD’s SUPPLY PORTFOLIO

e Thermal/Carbon based - ~55 to 60%

— Local natural gas plants (¥45%)
— Purchases (~10 to 15%)

e Non-carbon based — ~40 to 45%
— Large hydro (~20 to 25%)

e UARP
e WAPA

— Renewables such as RPS (~20 to 25%)

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®
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SMUD EE & RENEWABLE GOALS O —

e SMUD’s Board of Directors adopted aggressive
energy efficiency goals — 15% over ten years

e The most aggressive utility energy efficiency goals
in the state

Renewable Energy| 2009 Goal | 2009 Actual | 2010 Goal 2020 Goal
Program

RPS 17.0% 18.8% 20% 33%
Greenergy 3.5% 3.5% 3.9% 4%
Total 20.5% 22.3% 23.9% 37%
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SMUD’s RENEWABLE SUPPLY BY TYPE

SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

BIOMASS

* Wood Waste Plants,
Landfill Gas

e Local Problem
Wastes

‘«"a‘
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DIGESTERS - DAIRY, FOOD, GREASE L —

e 2 Dairy Digesters in S. Sac —
Startup in 2008

e 2 Additional Planned

e USDA, CEC, SMUD Providing
Incentives

— Net Metered

e 1 Lagoon; 1 Complete Mix
Digester

e Grease & Food Waste Projects

South Asia & Central Asia Executive workshop
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SMUD’s WIND - SOLANO L

The Power To Do More.®
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SMUD

SMUD’s WIND GENERATION
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Wind Production (MW)

SMUD'’s peak load driven by
hot summer temperatures

Wind resource weakest on
hottest days

Comparing daily and hourly
system load with Solano Wind
Plant production illustrates
mismatch

Must rely on firming resources
to address mismatch and
ensure system stability
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SMUD’s PUMPED STORAGE PROJECT

Key Features of lowa Hill

* New development added to existing
Upper American River Project (UARP),
near Placerville, CA

* 400-MW Pumped-storage facility
* New 6,400 ac-ft reservoir atop lowa Hill

* Existing Slab Creek Reservoir as lower
reservoir

* Underground water conveyance and
powerhouse

e 2.5-mile transmission tie-in connects to
existing UARP transmission line

Benefits
* Helps meet load growth by increasing dependable capacity 400 MW

* Promotes intermittent, non-dispatchable renewable resources by helping to manage their energy
output

* Supports load following, improves system reliability, provides voltage control and spinning reserves
* \Variable-speed reversible turbines essentially deliver 800 MW of regulation value

SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®
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SMUD’s SOLAR SMuD_

2 3 -3 ' o~ ' o~ .
>0 Installed and Forecast Solar Capacity
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The Power To Do More.®
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

Barriers to Implementation

EXAMPLES
e NIMBY - Not in my back yard
e Public perception
e Cost
e Risks
e Technology
e You name a few?
e Political activism

¢ Mismatch - resource vs.
time of need

e Regulations
o etc

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

CONCLUSION

e Closing
Remarks/Questions

e Thank You Very
Much!

South Asia & Central Asia Executive workshop
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Outline Low Carbon Strategies

Oregon Electric Utility Low Carbon Energy Strategies

— PacifiCorp Integrated Resource Plan

— PGE Integrated Resource Plan

— Idaho Power Integrated Resource Plan

— Eugene Water and Electric Board (EWEB)
S.B. 101 Oregon Emissions Performance Standard — no coal
Renewable Energy growth in the U.S. and State of Oregon

-- Renewable Portfolio Standard (RPS)

— Ratepayer Funded Programs

— State Programs

Northwest Power and Conservation Council
Energy Efficiency
-- Conservation
-- Demand Side Management

Barriers to low carbon strategies
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State of Oregon

3 Investor-Owned
Electric Utilities(IOU)

« 36 Consumer or
Publicly-Owned
Electric Utilities

3 Natural Gas Utilities

« Low Carbon Strategies
are reflected in IOU’s

Integrated Resource Plan
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PacifiCorp Integrated Resource Plan (IRP)

+ PacifiCorp’s 2008 IRP preferred portfolio consists of a diverse mix of resources
dominated by renewable , demand-side management, gas-fired resources, and
firm market purchases.

* The major resources for the 2009-2018 planning period consist of the following:

— Renewable:
* Wind: 1,313 MW
« Geothermal: 35 MW
« Major hydroelectric upgrades: 75 MW in 2012-2014
— Demand-side management
« Energy efficiency: 904 MW
» Dispatchable load control: 205 to 325 MW
— Gas-fired capacity: 831 MW in the 2014-2016 period
— Coal plant turbine upgrades: 170 MW of emissions-free capacity

— Firm market purchases: Ranging from 50 MW to 1,400 MW on an annual
basis, contingent on the timing and amounts of long-term resource
acquisitions
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PacifiCorp Emission Reductions

« PacifiCorp would have to reduce its greenhouse gas emissions
In 2020 by 31% from the level projected in its most recent IRP.

« PacifiCorp assumes that it would have to reduce generation
from its coal fired plants and add significant amounts of
renewable resources, natural gas fired resources, energy
conservation, and demand response resources.

» PacifiCorp’s estimated electricity rates in 2020 would be
20% higher than current rates.
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PGE Integrated Resource Plan (IRP)

« All energy-efficiency measures deemed achievable by the Energy Trust of
Oregon — 214 average megawatts — which PGE expects will meet nearly half
of its load growth through 2020.

« 122 average megawatts of additional renewable resources to meet Oregon’s
renewable energy standard requirements (15 percent of PGE resources by
2015).

- Demand-side resources — measures customers can take that can reliably
deliver short-term reductions in customer demand to help reduce capacity needs
and manage loads during peak periods.

« Additional natural gas-fired generation, including 300 to 500 megawatts of base
load capacity and 100 to 200 megawatts of flexible, peak-load resources.

* Short-term and mid-term market purchases.

 Installation of new emissions control retrofits over the next 10 years at the
Boardman power plant and the cessation of the plant’s coal-fired operations
by the end of 2020.

« New transmission capacity to help meet growing energy needs, allow for
development of more renewable power projects, and enhance reliability.
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PGE Emission Reductions

« PGE would have to reduce its greenhouse gas emissions in
2020 by 54% from the level projects in its current IRP.

« Toreduce emissions, PGE assumes that it would have to shut
down both of its coal-fired power plants and replace the
associated generation with renewable resources, among other
actions.

» Following this course of action, PGE’s estimated electricity rates
In 2020 would be 38% higher than current rates.
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PGE’s Boardman Coal-Fired Power Plant

* The power plant near Boardman, Oregon is
the last coal-fired facility in the state.

 PGE plans to eliminate coal at the utility’s
Boardman Plant.

« The utility’s goal is to switch fuels or close the
plant in 2020.

« According to PGE President Jim Piro, Oregon
state regulations give the utility very few
options — either shut the plant prematurely at
a tremendous cost to customers or install
very expensive new controls despite
uncertainty about future carbon regulation
and technological developments.

10
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ldaho Power Integrated Resource Plan

* Under the Oregon RPS, Idaho Power is categorized as a “smaller utility”
because the percentage of the company’s retail electric sales in Oregon are
between 1.5 and 3% of the total retail sales in the state (approximately 5% of
ldaho Power’s total load is in Oregon.) As a “smaller utility” Idaho Power is not
subject to interim targets; however, by 2025 at least 10 percent of Idaho Power’s
retail sales in Oregon must come from qualifying renewable energy sources.

« By 2012, Idaho Power’'s demand response programs are expected to reduce
peak-hour load by 380 MW.

« Existing and new energy efficiency programs are forecasted to reduce average
annual system load by 382 MW by 2029.

« |daho Power expects to have over 600 MW of wind generation on its system by
2012.

12
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Idaho Power Emission Reductions

« |daho Power would have to reduce its greenhouse gas
emissions in 2020 by 16% from the level project in its current

IRP.

« |daho Power assumes that it would meet that emissions goal by
curtailing coal fired generation.

» |daho Power’s estimated electricity rates in 2020 would be about
3% higher than current rates.

13
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Eugene Water and Electric Board (EWEB)

* More than 95% of the electricity EWEB needs to serve its customers comes
from hydropower, wind and other sources that do not generate carbon-based
emissions that are linked to global warming.

» Most of this electricity comes from the federal Bonneville Power Administration
(BPA) and from EWEB's own hydroelectric projects.

« EWEB was the first public utility in Oregon to own a wind farm, and we have
contracts to purchase a substantial amount of wind and geothermal power
generated here in the Northwest.

« EWEB is beginning the process of creating the 2011 Integrated Electric
Resource Plan.

» This plan sets two priorities: continue an aggressive energy conservation effort,
then acquire renewable power to meet any increase in demand that cannot be

offset by conservation efforts.

14
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Oregon Senate Bill 101

 Legislation passed in 2009 requires that new electricity sources
must be as least as clean as natural gas plants. This is similar to
legislation passed in the states of Washington and California.

« The purpose of this law is to curb global warming pollution by
ensuring that new coal plants release far less carbon dioxide
Into the atmosphere

» |t effectively prohibits Oregon utilities from building new coal-
fired power plants, extending the life of existing coal plants, or
entering into long-term purchase agreements with coal plants
located outside the state.

« This law also requires that the Public Utility Commission report
to the Legislative Assembly before November 1 of each even-
numbered year what the estimated rate impacts are for the
Investor owned energy utilities regulated by the Commission to
meet greenhouse gas emission reduction goals.

15
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Electric Company Reductions and Rate Impacts

« Greenhouse gases are emitted from the burning of fossil fuels
(coal and natural gas) to generate electricity to supply the
Oregon customers of PGE, PacifiCorp and Idaho Power
Company.

 PGE, PacifiCorp and Idaho Power each identified actions they
could take to achieve the greenhouse gas emissions reductions
goals set forth in S.B. 101.

16
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Natural Gas Company Reductions and Rate Impacts

« The greenhouse gas emissions attributable to Oregon’s natural
gas companies — Northwest Natural Gas Company, Avista
Utilities, and Cascade Natural Gas Corporation — stem largely
from distribution system and gas equipment methane leaks, but
also include company facility energy usage and the operation of
company fleet vehicles.

* These emissions do not include the emissions from burning
natural gas directly in homes and businesses, and are small in
comparison to the emissions from direct burning of natural gas.

« Greenhouse gas emissions from the three Oregon natural gas
companies would have to be reduced by 10 to 15 percent from
their projected levels in 2020 to achieve S.B. 101 goals.

 On average, the estimated natural gas rates in 2020 would be

about 1% higher than current rates.
17
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Under current policies, renewable grow rapidly, but fossil fuels
still provide 78% of projected U.S. energy use in 2035

Figure 12. Electncity generation by fuel, 1980-2035)
Net electncity generation (trillion klowatthours per year)
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Oregon’s 2005 fuel mix shows that electricity comes mainly from
hydropower and coal.
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Renewable Energy in the State of Oregon

Renewable Portfolio Standard (RPS)

« Under law, Oregon utilities must meet a percentage of their
retail electricity loads with renewable resources.

— For the three largest utilities (PGE, Pacific Power and Eugene
Water and Electric Board), the targets are 5% in 2011, 15% in

2015, 20% in 2020 and 25% in 2025.

» Eligible resources include wind, geothermal, biomass, solar,
wave, tidal, ocean thermal, some hydro, and hydrogen from
these sources. Only facilities in operation after Jan. 1, 1995,

gualify, except for efficiency improvements.

20
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Renewable Energy in the State of Oregon

Ratepayer Funded Programs

« Customers of Portland General Electric (PGE) and PacifiCorp —
which account for about 70 percent of the customers in Oregon
— pay a three percent charge on their bills for energy efficiency,
renewable resource and low-income energy programs.

« The Energy Trust of Oregon administers about three-quarters of
the funds, including about $12 million per year for “above
market” costs of new renewable generation facilities.

« Beginning 2008, funds are limited to projects no larger than 20
MW.

* Including projects planned through 2008, Energy Trust
programs supported 340 MW of wind, 18 MW of biomass and
more than 1,000 solar energy projects.

21
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Renewable Energy in the State of Oregon

Green Pricing Programs

 PGE and PacifiCorp offer green power rates for all of their
customers. PGE has more than 50,000 participants (6.7% of
small customers) and is second in sales nationwide.

« PacifiCorp has about 29,000 Oregon participants (5.1% of small
customers) and is fourth in sales nationwide.

 Under the state’s Renewable Portfolio Standard, all utilities must
offer a green power rate for their customers.

22
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Renewable Energy in the State of Oregon

State Programs
« Oregon offers a comprehensive set of tax and loan incentives to:
— Encourage residents and businesses to use renewable resources
— Promote development of renewable energy facilities in the state
— Lure renewable energy equipment manufacturers to locate in
Oregon
* Businesses can get a tax credit for eligible project costs for
facilities that use renewable energy resources and plants that
manufacture equipment used for renewable energy projects.

« Residents can get tax credits for solar energy systems, wind
systems and fuel cells for their homes.

« General obligation bonds provide funding for low interest, long-
term loans for renewable energy projects for individuals,
businesses, schools and governments

23
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PacifiCorp’s Wind Projects

Wlnd projects owned by PacifiCorp Power purchased from other wind projects

Goodnoe Hills, 94 MW, near Goldendale, WA

. Marengo, 140.4 MW, near Dayton, WA

. Marengo Il, 70.2 MW, near Dayton, WA

. Leaning Juniper I, 100.5 MW, near Arlington, OR

. Foote Creek I, 41.4 MW, in Carbon County, WY
(The company owns a 32.6-megawatt share of the
facility.)

. Glenrock, 99 MW, near Glenrock, WY

. Rolling Hills, 99 MW, near Glenrock, WY

. Glenrock Ill, 39 MW, near Glenrock, WY (The
Glenrock, Rolling Hills and Glenrock IIl wind projects
are Io;:ated on a portion of a reclaimed surface coal
mine.

. Seven Mile Hill, 99 MW, near Medicine Bow, WY

. Seven Mile Hill Il, 19.5 MW, near Medicine Bow, WY
. High Plains, 99 MW, near McFadden, WY

. McFadden Ridge I, 28.5 MW, near McFadden, WY

. Dunlap I, 111 MW, near McFadden, WY

Wolverine Creek, 64.5 MW, near Idaho Falls, ID
Chevron Casper, 16.5 MW, near Casper, WY

Top of the World, 200.2 MW, near Glenrock, WY
Rock River I, 50 MW, near Rock River, WY
Combine Hills I, 41 MW, near Milton-Freewater, OR
Spanish Fork, 18.9 MW, near Spanish Fork, UT
Mountain Wind, 60.9 MW, near Piedmont, WY
Mountain Wind I, 79.8 MW, near Piedmont, WY
Three Buttes, 99 MW, near Glenrock, WY

Butter Creek Power, 4.95 MW, near Hermiston, OR
Oregon Trail Windfarm, 9.9 MW, near Hermiston, OR
Ward Butte Wind farm, 6.6 MW, near Hermiston, OR
Wagon Trail, 3.3 MW, near Hermiston, OR

Big Top, 1.65 MW, near Hermiston, OR

Sand Ranch Wind farm, 9.9 MW, near Hermiston,
OR

Pacific Canyon, 8.25 MW, near Hermiston, OR
Four Corners, 10 MW, near Hermiston, OR

Four Mile Canyon, 10 MW, near Hermiston, OR
Threemile Canyon |, 9.9 MW, near Boardman, OR
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Transmission Expansion

Key Initiative — Energy Gateway

Energy Gat
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Many Transmission Scenarios - Wind and Carbon

« Several Transmission impact studies are underway
— Without several coal plants at different time frames

— With various wind development plans.
— With efficiency improvements at existing generating plants.
— Load forecasts with conservation efforts

— Load forecasts with Demand side Management efforts

29
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« The Council was created by
Congress in 1980 to give the
citizens in the states of
Idaho, Montana, Oregon and
Washington a stronger voice in
determining the future of key
resources common to all four
states — namely, the electricity
generated at and fish and
wildlife affected by the Columbia
River Basin hydropower dams.
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Northwest Power and Conservation Council

 The Council develops and maintains a regional power plan and
a fish and wildlife program to balance the Northwest's
environment and energy needs. It has three tasks:

1. Develop a 20-year electric power plan that will guarantee
adequate and reliable energy at the lowest economic and
environmental cost to the Northwest.

2. Develop a program to protect and rebuild fish and wildlife
populations affected by hydropower development in the
Columbia River Basin.

3. Educate and involve the public in the Council’s decision-
making processes.
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Energy Efficiency

* Oregon passed two bills in 2009 directed at increasing energy
efficiency. First, S.B. 79 mandates building code revisions to
Increase energy efficiency in residential buildings by 10-15%
and in commercial buildings by 15-25% by 2012. The bill also
mandates the development of a Reach Code that highlights best
practices for builders and developers, as well as a voluntary
energy performance scoring system for new and existing
commercial and residential buildings.

« Second, H.B. 2626 authorizes local governments to issue bonds
for residential and business energy efficiency projects. The bill
also allocates $5 million in lottery bonds as grant money to
capitalize a program that gives homeowners and building
owners access to long-term, low-cost financing for energy
efficiency improvements. The program will be established
statewide by January 2, 2012.

32
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Efficiency improvements

 Significant emissions and efficiency improvements
were made at the generation plants through
comprehensive air initiative projects and planned

turbine upgrade projects.

33
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Energy Conservation

* Provide energy conservation presentations to local
government agencies and major customers.

« Expand and improve energy efficiency and demand-side
management program

« Deliver demand-side resource megawatt-hour targets
through assisting the Energy Trust of Oregon

34
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Demand-Side Management

- Demand-side management involves reducing electricity use
through activities or programs that promote electric energy
efficiency or conservation, or more efficient management of
electric energy loads.

* These efforts may:
— Promote high efficiency building practices
— Promote the purchase of energy-efficient ENERGY STAR® products

— Encourage the transition from incandescent lighting to more efficient
compact fluorescent lighting

— Encourage customers to shift non-critical usage of electricity from high-use
periods to after 7 p.m. or before 11 a.m.

— Consist of programs providing limited utility control of customer equipment
such as air conditioners

— Promote energy awareness and education

35
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Summary of Utility Challenges

« Carbon Reduction

 Renewable Port Folio

« Conservation

 Demand Side Management

« Transmission to new resources

* Rate Impacts

« Best for Ratepayers, Owners, Environment etc
« Abide by new laws and regulations.
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Technical Configuration One * 500/600kV bipole trasnmission lines
Approximate Length 800 miles
Target Utilization Rate S0+ %
Approximate Capital Cost $2.5 billion

38



=" USAID USEA

¥ FROM THE AMERICAN PEOPLE

Un tl‘;tt Energy Assc

Barriers to low carbon strategies

 Integration and reserves for variable generation-wind
« Lack of new Hydro or Nuclear resources

* Need for adequate resources to serve peak loads

« Cost of modifying generating plants for low carbon.

« Lack of Transmission to new renewable resources

* Potential Rate Increases

« Uncertainty of new laws and regulations.
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Tony Rodrigues, P. E.
rodriguesantony@aol.com
Tel 001 503 720 6155



mailto:rodriguesantony@aol.com

CemuHap gna crtpaH KOxxHou m
LleHTpanbHON A3un

21 =23 mapTa, 2011r.
Huio OJenu, Unaus

O630p MHMUMATMB NO BHEOPEHUIO TEXHOSTOMNK C
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CTpaTeFVIVI Nno BHEAPEHUIO HUIKOYyIrnepoaAnCTbIX

TexXHONnormm

CtpaTteruu wrtata OperoH no BHeAPEHUIO HU3KOYIrNepoaUCTbIX TEXHOSONNN B
3NIeKTPOIHepreTu4HeCcKue KoOMnaHum
—lnaH nHTerpmpoBaHHbIX pecypcoB komnaHun NacndomnKop

— [1naH nHTerpmnpoBaHHbIX pecypcos [lopTtneHackon komnaHnm PGE
— INnaH nHTerpmpoBaHHbIX pecypcoB koMmnaHum Angaxo NMayap/ldaho Power

—CoBeT r. KOgpkmnHa no Bogo- n anektpocHabxeHuno (EWEB)

-CtaHaapTbl No BbIGpocam wrtaTta OperoH S.B. 101 Oregon — yrosib He 4ONYCTUM
*YBennyeHue 4ymcra NCToOYHNKOB Bo30OHoBNssemoun aHeprum B CLUA m wtarte
OperoH

--[lakeT cTaHOapTOB MO BO30OHOBNSAEMbIM UCTOYHMKaM aHeprn (RPS)
—[Mporpammebl, prHaHCHpyeMble NOTpeduTenaMu

—lporpammbl WwWrarta
CoBeT CeBepo-3anaaga CLUA no anekTpoaHeprum n KoOHcepBauumu

-9 P EKTUBHOCTb SHEPrOCUCTEM
--KoHcepBauus
--YnpaBneHne cnpocom

anHﬂTCTBMﬂ no BHeAPEHUI0 HU3Koyrnepoauctbix TexXHonormnm



LLiTaTbl, rae MMmeloTcAa NaKeTbl CTAaHAAPTOB NO TpeboBaHUAM K
BO306HOBAAEMbIM UCTOYHMKaM 3Heprum (RPS)

LLITaTbl, rae cywecTsyroT cTaHaapTbl RPS

LLITaTbl, uenb KOTopbIX BHeAPUTb cTaHAapPTbl RPS



LUTaT OperoH
*3 DNEeKTpo3HepreTnyeckme KomnaHmm oTkpblitToro Tmna (I0U)

*36 KOMMYHarsIbHbIX 3IEKTPO3HEPreTUYECKMX KOMMNaHUM
*3 ONEKTPOIHEPreETUYECKUX KOMMNAHUN NMPUPOAHOro rasa

’CTpaTeFI/II/I No BHEAPEHUIO HN3KOYIINEPOANUCTbIX TEeXHOS10rnmn
OTpaXeHbl B NJyiaHe NHTErpnpoBaHHbIX PeCypCoB KOMMaHUin OTKPbITOIo

TMna 10U



[lhaH nHTerpnpoBaHHbIX pecypcoB (IRP) komnaHunu
PacifiCorp

*[lopTdenb npusmMnerMpoBaHHbIX akumin komnaHmm PacifiCorp B nnaHe
NHTErpupoBaHHbIX pecypcoB Ha 2008 npencrtasnset cobon 6oraTteit HAbOP, rae
AOMUHMPYIOT BO30OHOBISiEMblE PECYPCHI, yNpaBneHne Ha OCHOBaHUKM Cripoca, pecypchbl
NPUPOLHOro rasa 1 TBepable PbIHOYHbLIE 3aKYIKN.

*OCHOBHbIEe pecypcbl Ha nnaHoBbIn nepuod 2009-2018 r. COCTOAT U3:
—Bo3obHoBnsiemon aHepruu:

*Betep: 1,313 meraBatT

*['eoTepmunyeckas: 35 merasatT

*KpynHbIx npoektoB rno mogepHusaummn '3C: 75 merasatt B 2012-2014 .
—YnpasrieHme Ha oCHOBaHuK crnpoca

*Kl'Aa: 904 meraBatT

*KoHTponmpoBaHus nocbisiaemMon Harpysku: ot 205 go 325 meraeatT
—Mcnonb3oBaHua npupogHoro rasa: 831 merasatT Ha nepuog 2014-2016 .
—MoaepHusauum TypouH TIOL: 170 meraBaTtT - BbipaboTka 6e3 BbIOpocoB

—TBepable pbiHOYHbIE 3akynkn: OT 50 meraBatT go 1,400 meraBaTT Ha eXerogHom
OCHOBE, C y4ETOM BPEMEHMU N KONMYECTBa NPUOBPETEHUIN ONTOCPOYHbBIX PECYPCOB



CHunxeHune BbIOpocoB komnaHum PacifiCorp

KomnaHus PacifiCorp gomkHa cokpaTuTb BbIBpOoChl NapHUKOBOro rasa
B 2020 r. Ha 31% OT ypOBHS, MPOrHO3NpPyemMoro B CaMomM HejaBHEM
nriaHe HTerpnpoBaHHbIX pecypcos/IRP.

Komnanuga PacifiCorp npegnonaraet, 4To e NpUAETCS CHU3UTb
BbIpabOTKy 9fIEKTPO3HEPrMn Ha yronbHbiX TOC n gobasnTb
3Ha4YnNTENbHOE KONMMYECTBO MCTOYHUKOB BO30OOHOBIAIEMON 3HEPIUN,
NPUPOOHOro rasa, 3aHATbCS KOHCEPBALIMEN 3HEPIUM U NoJaBaTb
9NEeKTPOIHEPIMI0 Ha OCHOBAHMK Cripoca.

KomnaHusa PacifiCorp nogcumTtana, 4to Tapudbl Ha 3N1IEKTPOIHEPTUIO
B 2020 r. 6yayT Ha 20% ebiwe, Yem celyac.



MoLLIHOCTM BbipaboTKN aNeKTPO3HepruM no Tuny Tonnmea

Generating Capacity by Fuel Type

March 31, 2006 |

8,470 MW () 10,594 MW (1)

31 Mapta 2006 r. 31 nekabps 2009 r.



[MnaH nHTerpmnpoBaHHbIX pecypcoB (IRP)

NMopTneHackou komnaHum PGE

*Bce mepbl N0 3 eKTUBHOCTU, CBA3AHHbIE C 3NEKTPOIHEPTMEN, AOCTMXKUMbI A1
OHepreTuyeckoro Tpecta OperoHa - B cpegHem 214 meraeaTT. [MpeanonaraeTcs, 4to
komnaHua PGE yooBneTBOPUT NMOYTM NONOBUHY pocTa Harpyskm k 2020.

*4TObLI yOoBNeTBOpUTb TPpeboBaHNA MO cTaHgapTam BO30OHOBSIEMbIX MCTOYHUKOB
9Heprum OperoHa, notpebyetcsa 122 meraBaTtTa AOMNOSNTHUTENBbHBIX BO30OHOBMNSEMbIX
pecypcoB (15 npoueHToB pecypcoB KomnaHum PGE k 2015 r.).

*Pecypcbl cnpoca — 3TO Mepbl, KOTOpPblE MOrYT NPeanPUHATL NOTpebutenu, CHU3MB
CBOW CNPOC Ha KpaTKMin CPOK, YTOObI MOMOYb CHU3UTb NOTPEOGHOCTM B AOMNOSTHUTENBHbIX
MOLLIHOCTSIX U Nnyylle pacnpenensTb Harpy3ky B NUKOBbIE Yachbl.

«[lononHMTenbHaa BblpaboTKa 3NEKTPOIHEPTMN HA OCHOBE NPUPOLHOro rasa BKN4vaeT
oT 300 go 500 meraBaTT MoLwHOCTN BasoBon Harpy3kmn 1 ot 100 go 200 meraBaTtT rMbKUX
pecypcoB, KOTOPble MOXXHO BblAeNUTb B Nepuoabl NMKOBOW Harpy3Kku.

*3aKynkn Ha pbIHKE — KPATKOCPOUYHbIE N CPEQHECPOYHbIE.
*YCTaHOBKa HOBbIX YCTPOWCTB MO KOHTPONO BbIOPOCOB HAa CTapoM NpeanpusaTum 3a

nocnegyrowme 10 net Ha bopamaHCKOM aNeKTpocTaHUun, a Takke npeKkpawieHue
MCNONb30BaHUSA Yrnsa B KayecTBe TonnumBa K KOHLy 2020 r.

*HoBble MOLLIHOCTY anekTponepeaady, YTobbl NOMOYb B YAOBNETBOPEHUN PACTYLLUNX
NOTPEDOHOCTEN B 3NEKTPOIHEPIUN, NO3BONSAOT pa3paboTaTtb 6onblIee KONMYECTBO
NPOEKTOB N0 BO30OHOBNAEMbIM UCTOYHMUKAM U YNYYLLINTb HAOAEXHOCTb CUCTEM.



PGE Emission Reductions

Komnanua PGE gormkHa OygeT cokpaTuUTb BbIOPOCHI MapHUKOBOIO
rasa B 2020 r. Ha 54% OT ypOBH4, yKa3aHHOro B TeKyLleM nnaHe
NHTErpMpoBaHHbLIX PECYPCOB.

*4TOObI CHM3UTL BbIOPOCHI, KOMNaHua PGE cuutaeT, uTo en npnaetcs
3aKpbITb 00€e yrosibHble TOC 1 3aMeHNTb Ha BbIpabOTKy 3HEprum u3
BO30DOHOBAEMbIX NCTOYHUKOB, Cpean BCEro Npo4ero.

/Ilcxoasa n3 aTtoro nnaHa gencteumn, no oueHkam PGE Tapudbl Ha
anekTpudectBo B 2020 r. BbipacTyT Ha 38% o cpasHeHUK C

HbIHeWHUMU.



bopamaHckas yronbHasa TOC komnaHun PGE

*QnekTpocTaHuusa Heganeko ot bopamaHa, wraTt OperoH, ABNseTcs NocneaHum
yronbHbiM npeanpuatTnem B OperoHe.

*KomnaHna PGE nnaHupyeT npekpaTtuTb UCnonb3oBaHue yrnsa Ha aton TOC.

Llenb TakoBa, 4TOObI TIMOO NEPEKNIOYNTLCS Ha APYron BMA Tonnmea, NMMbo 3aKpbITb
ctaHuuto B 2020 .

[lo cnoBam npesngeHTa komnanum PGE, xuma lNupo, Hopmatuebl witata OperoH He
aatoT TOC HuKakoro Bblibopa — MM HYXXHO NnMbo 3akpbITb TOC paHbLue 3a CHET OFPOMHbIX
noTepb Anga notpedbuteneun, NnMbo yctaHOBUTL JOPOroCcToSAWME HOBbIE CPeaCcTBa
ynpaBfieHUsl, HECMOTPS Ha HeonpeaeneHHOCTb B MNflaHe HOBbIX pPerynupoBaHnmn no
BbIOpOCY yrnepoaa 1 pasBuUTUS TEXHOMOMMN.



[IpOEeKT No nepenaye aNeKTPo3Heprum



e CornacHo OperoHcknm ctaHgapTam RPS, komnanusa ldaho Power BxoanT B 6onee
MEnKY KaTeropuio BolpabaTtbiBatomx KOMNaHNW, MOCKOSbKY NPOLEHT PO3HUYHOM
npoaaxu anekTpoaHeprum B OperoH coctaenseT ot 1.5 Ao 3% obuwien po3HNYHOM
npogaxu anektpuyecTtsa (npumepHo 5% obuwien Harpyskn komnaHmn ldaho Power
npuxoantca Ha OperoH). Haxoasick B aTon Kateropumn, komnaHma ldaho Power He
OOIKHa npecrnegoBaTb NPOMEXYTOYHbIE Lenu No BelpaboTke; ogHako K 2025 r. no
KpanHen mepe 10 NpoueHTOB NpoAdax 3Ton KoMnaHum B wtaT OperoH JOMKEH
nocTynaTb OT YTBEPXKAEHHbIX MICTOYHUKOB BO30OHOBIAEMOWN SHEPTUMN.

*K 2012 r. lNporpammbl KOMNaHUKU MO pearnpoBaHUIO Ha CNPOC AOSMKHbI OyayT COKpaTUTb
Yac MakcumarsnibHown Harpyskn Ha 380 merasartT.

«[laBHO cyLLecTBYyOLLNE N HOBbIE NpOorpamMmmbl MO 3PPEKTUBHOCTU SSIEKTPOIHEPTNU
NPOrHO3NPYIOT CHUXEHNE CpeHEN exxerogqHoW Harpyskn cuctemol Ha 382 MmerasaTTa K
2029.

KomnaHua ldaho Power npegnonaraet nonydatb 6onee 600 meraBaTtT OT BbIpabOTKK
CBOEW CUCTEMbI BETPSAHbIX TYpOuH k 2012 T.



CHuxeHue BbIOpOCOB B KOMnaHun Angaxo
Mayap/ldaho Power

«KomMmnaHnu NnpeacTonT CHM3NTb BbIOpOC napHMKoBbIX ra3oB B 2020 Ha
16% OT ypOBHS, MNPOrHO3UPYEMOro B TEKYLLEM MNNaHe
NHTErpmpoBaHHbIX pecypcos IRP.

KoMnaHnsa cymTaeT, YTO OHa CMOXET OOCTUIHYTb Lenu no
COKpaLLleHMo BbIBpOCOB, eCrn COKPaTUTb BblIpabOoTKy 3NeKTPOSHEPrm
Ha yronibHbix TOC Angaxo lMayap.

[1o oueHkam komnaHum Angaxo ayap, Tapudbl Ha 3NEKTPOIHEPTUIO
B 2020 r. 6yayT npumepHo Ha 3% 8biwe, YeM ce200HSWHUE mapuaabl.



CoBeT I. KOmKnHa rno BogocHabXeHUIO N 3reKTPOCHa0XEHNIO
(EWEB)

*bonee 95% anekTpoaHeprum, kotopasi HyxxkHa CoseTy EWEB gnsa obcnyxmBaHus cBoux
KnneHToB, noctynaet oT 'OC, BeTpsiHbIX TYPOUH N NPOYMX UCTOYHUKOB, KOTOPbIE HE
NPOU3BOAAT YrNnepoancTbiX BbIOpOCoB, BeAyLMX K rnobansHOMY NOTENIEHNIO.

*bornbluas 4YacTb Takou 3NIEKTPOIHEPrnM noctynaeT oT boHHeBUNbLCKON AQMUHUCTpaLUN
no OnekTpoaHeprmun (BPA)- dheaepanbHOro npeanpustus, U oT COOCTBEHHbIX
rmgpocTtaHumnn Coseta EWEB.

*CoBeT EWEB 0bIn nepBbiM KOMMYHanbHbIM npeanpusatnem OperoHa, KOTopbin
YCTaHOBMWIN CBOK hepmy 13 BETPSIHbIX TYPOUH N Yy HAC CyLLECTBYIKOT KOHTPaKTbl Ha
3aKynKy 3HAaYUTENbHOIo KOSIMYECTBA 3NIEKTPOIHEPTNU, BbipabOTaHHOW BETPOM U
reoTepMmM4yeckKMMmn ctaHumamm sgecob, Ha Cesepo-3anage CLUA.

*CoBeT EWEB Haxogutcs B npouecce co3gaHua NnaHa MIHTerpupoBaHHbIX PecypcoB
OneKkTpoaHeprum Ha 2011 r.

*JTOT NNaH UMeeT ABa NpuopuTeTa: arpeCcCMBHO NPOLOoSKaTb KOMMAHUIO MO
KOHCepBaLWK 3MeKTPOIHEPrum n npuobpeTtaTtb 3NeKTPO3HEPTno, NPON3BOAUMYIO U3
BO30OHOBNAEMbIX NICTOYHUKOB, YTOObI YAOBNETBOPUTL JTIIOOON POCT Cripoca, KOTopbIn
YyCUNUs No KOHCepBaLMN KOMNEHCUPOBATb HE CMOTYT.



3aKkoHoNpoeKT ceHaTa wTtata OperoH Ne 101

*3aKkoH, NpuHATBIN 2009 1. TpebyeT, YTOObLI HOBbIE UCTOYHUKU 3NEKTPOIHEPTUN
Obinu, No KpanHen Mepe, HACTOSTbKO YNCTbIMU, HACKOSMBLKO 3NEeKTPOCTaHUMN,
paboTatoLmne oT NPUPOLHOro rasa. ATOT 3aKOH MOXO0X HA NPUHATLIE 3aKOHbI B
wtatax BawmnHrtroH n KanndgopHus.

Llernb aTOro 3akoHa — CHM3UTb 3arpsi3HeHNE OKpYyXKatoLlen cpedbl, BeayLen K
rnobanbHOMy NOTENSIEHUIO NYTEM TOro, YTOObI HOBLIE YrOSibHbIE CTAHLMN
BblOpacbiBanu B atMocdepy ropa3go MeHbLIEE KONMYeCcTBO OBYOKUCH
yrnepoga.

*OH MOSTHOCTBLIO 3anpeutaeT KOMMYHasribHbIM npeanpuatnam OperoHa
CTPOUTENBLCTBO HOBbLIX YrofibHbIX 3M1EKTPOCTaHUUN, npoareHne padoTol
CYLLECTBYHOLLMX UNN BCTYNSIEHNE B OONTOCPOYHbIE COornalleHns C yrofibHbIMMU
9NEKTPOCTaHUNAMU, PACMONOXEHHLIMU 3a rpaHMLaMm WTaTa.

*JTOT 3aKOH Takxe TpedbyeT, 4ToObl Kommncecus no KoMmMyHarsibHbIM criyxbam
aoknagbliBana B 3akoHogaTterbHyo accambneto wrarta 4o 1 Hoabpsa no
YeTHbIM rogam O TOM, KaK 3aKOH BO34eNCTBYET Ha Tapudbl KOMMYHanbHbIX
KOMMaHUM OTKPbLITOro Tuna, Kotopble perynupytotcsa Komuccuen, B
OOCTUXEHUN Lenen CHUXeHUsS BbIbpoCoB MapHMKOBbLIX ra3oB.



CHMXXeHue BbIOPOCOB B KOMMNaHUAX MO BbipaboTke

3NeKTPO3Heprun u BnnsHue Ha tapudbl

*[lapHMKOBbIE ra3bl NOABNSATCA B pe3ynbTaTe CropaHns nckonaemoro
Tonnmea (yrosnb U NPUPOAHLINA ra3) nNpu BblpaboTKe 3NEKTPOIHEPTUMN,
KoTopas goctaBnsieTcs xxutenam wrata OperoH komnannamu PGE,
[MacudpuKop n Angaxo lNayap.

*Bce 9T KoMnaHuM HameTunu psig AeNcTBnn, HeobxoanmbIX Ond
OOCTUXEHUSA LIENN CHUXEHUSA BbIOBpoca NapHMKOBBLIX ra3oB COrnacHo
cTtaHgapTta S.B. 101.



CHMXXeHue BbIOPOCOB B KOMMaHUAX MO BbipaboTke
3J1IeKTPO3HEeprum n BriussHMe Ha Tapudbil

*BbIbpockl NapHMKOBOrO rasa, KotTopble NpUNUcbiBatoT KoMmnaHnam OperoHa,
paboTtatowem Ha npupoagHom rase - HopteecT lNpupogHbin a3, KomnaHus
AsucTta, n KackagHaa Kopnopauusa lNpupogHoro ['asa — nponcxogdar B
OCHOBHOM M3 CUCTEMbI pacnpeneneHust n yredyek metaHa ns obopyaoBaHus,
paboTatouiero Ha rase. Kpome Toro, oHu BKno4aroT paboTy
9HepronpeanpuaTus, KOTOpoe BblibpackIiBaeT rasbl, U aKCnyaTaunio
rPY30BMKOB KOMMAHUN.

*3TN BbIOPOCHI HE BKMOYAOT Te, KOTOPbIE MPON3BOAATCH B pe3yrnbTaTte
cropaHusi NPUPOAHOro ra3a NPy OTOMMNEHUN XUMbIX JOMOB U NPeANpUATUN,
KOTOpble Marlbl MO CPaBHEHMUIO C BbIOpOCaMu nNpu HEMNOCPEACTBEHHOM FrOpPeHum
NPUPOAHOro rasa.

*BbIOpOoChLI NTApHUKOBOroO ra3a oT 3TUX TPEX KOMMNaHWUM NPUPOAHOro rasa
OperoHa cnegyeT cHU3nTb Ha 10-15 NpoueHTOoB OT X NPOEKTHOrO YPOBHS Ha
2020, yTobbl gocTUYb Uenen ctaHgapTa S.B. 101.

B cpegHem, oueHka TapudoB Ha npupoaHbin ra3 B 2020 6yaeT NpUMEPHO Ha
1% BblLe, YeM CcerogHsALHNE Tapudbl.



[Mpu cywecTByOLWEN NOSIMTUKE BO3OOHOBNSIeMbIe MCTOYHUKMU
3Heprum pacTtyT ObICTPO, OAHAKO UCKOMNMaeMble BUAbl TONMMBa o
cux nop oyayT paBatb 78% NPOEKTUPYEMOro aHepronoTpeodrieHns
CLWA B 2035T.



Buabl TonnmBa ansg npousBoACTBaA 3JIEKTPOIHEPrnu
OperoHa Ha 2005 r.

Nuclear Wind &
Natural 39 Geothermal
Gas \ 1%
10% '

Coal
41%

Biomass
3%
MpupoaHbIn ras — 10%
A3C-3%
JHeprua BeTpa u reoTepmmyeckasn - 1%

MRPC-42%

Bnomacca — 3%



Yronb —41%

Buabl Tonnmea OperoHa Ha 2005 — 3/1eKTprUYecTBO B OCHOBHOM BbipabaTbiBaeTcs
rMAPO3NEKTPOCTAHUMAMMU U yronbHbiMKM TIC.



lMakeT cTaHOApPTOB NO BO30OHOBNAEMbIM UCTOYHUKAM
aHepruu (RPS)

«CornacHo 3akoHa wrtaTta OperoH, KoMrnaHMu rno rnNpPou3BoACTBY
9NEKTPOIHEPTUN AOSMKHbI BKIMOYUTb ONpeaeneHHbIn MPoLUEHT
PO3HMYHOW HArpy3Kn aN1eKTPO3HEPrUn, Nony4eHHON 3
BO30OHOBMNSIEMbIX NCTOYHUKOB 3SIEKTPOSHEPTUN,

—Llenb onsa Tpex KpynHenLwmnx KOMMyHarbHbIX KOMNaHUM Npou3BoauTenemn
anektpoaHepruu (MoptneHackasa PGE, INacndpuKop n KOgxmnHckun CoseT no
BOAE W 3NeKTpUYecTBy), - noctaBnatb 5% B 2011 r., 15% B 2015, 20% B
2020 r.1n 25% B 2025 .

*[logxoaAaWwmMmMmn NCTOYHUKaMK ABNSOTCH BETEP, reoTepMUYECKNe
NCTOYHUKK, Bomacca, coriHeYHasi 3HeEPrusi, SHepPrust BosmH, NpUIMBHasa
9Heprug, okeaHu4yeckaqa TennoBasa aHeprma, HEeMHOro rmaposHeprun u
BOOOPOA 13 BCEX 9TUX BUAOOB. TOMBbKO AEUCTBYIOLLME NPeanpuaTus,
nyweHHble B akcnnyaTtauuto nocrne 1 aHBapa 1995 r, moryt
NOCTaBMATb TaKy aHeprmnto. OctanbHbiM TpebyeTcs
YyCOBEpPLUEHCTBOBATL CBOK 3(PpPEKTUBHOCTL NPOMU3BOACTBA.



Bo30OHOBNsiIeMble NICTOYHUKU dHeprmm B WLTaTte

OperoH
I'IporpaMMbl, onmnavynBaemMblie KIiMeHTaMmu

*KnueHTol Komnauui INopTtnang IxkeHepan Anektpuk (PGE) u
[TacudpuKop/PacifiCorp —koTopble oxBaTbiBalOT 0KOso 70 NpoueHToB
Bcex notpedbutenen OperoHa nnaTaT TPU NMPOLEHTA CBEPX cYETa 3a
9P EKTUBHOCTL ANIEKTPOIHEPTNKN , BO3OOBHOBIISAEMbIE MCTOYHUKN
SHEpPrnn U Ha nporpamMmmbl MOMOLLN MaSIOUMYLLIUM.

*OHepreTnyecknn Tpect OperoHa pacnpenensieT Tpyu YeTBepTun
dooHAOoB, BKNtoYasa OKoro 12 MUniMOHOB O0M1apoB B rof 3a BbICOKNE
pacxoabl (BbilLle PbIHOYHbIX), HA HOBble OOBLEKTBI MO MPON3BOACTBY
9NEKTPOIHEPTUN N3 BO3OOHOBMSAEMbIX MCTOYHUKOB.

*HaumHaa ¢ 2008 r., poHabl BbIAENANMNCL TOSTIbKO Ha NPOEKTHI,
BblpabaTbiBaowne He bonee 20 meraeartr.

[1lporpammbl QHepreTnyeckoro Tpecta npodnHaHCUpOBanu
BbipaboTky 340 meraBaTT BETPAHON IM1EKTPO3HepPrnn, 18 meraBaTT OT
brnomaccel, n bonee 1000 NpoeKkTOB MO NCNONbL30BAHUIO COSTHEYHOM
9Heprun, Bknrovasa rnpoektol 2008 r.



Bo3o6HoBAssEeMble UCTOYHUKU 3HEpPrum B witate OperoH

lNporpammebl 3eneHbiX Tapudos

Komnanun PGE u NacnguKop/PacifiCorp npegnaratot Tapmdobl Ha
MNOKYNKY 9NIEKTPO3HEPINN, NPON3BELEHHOWN 3ENEHBIMU NCTOYHUKAMM
OnNda BCeX CBOUX KnNmMeHToB. Y komnaHun PGE 6onee 50,000 aboHeHTOB
(6.7% MenKux KNMeHToB) U OHM 3aHUMaOT BTOPOE MECTO MO
npoga)kam cTpaHe.

*Y komnaHun NacudpuKop/PacifiCorp npumepHo 29,000 aboHeHTOB
OperoHa (5.1% MernKnx KnMeHToB) N 3aHUMatoT YETBEPTOE MECTO MO
npogaxam B CTpaHe.

[1lo cTaHgapTaMm WTaTa O nakete BO30O6HOBMAEMbIX UICTOYHUKOB
9HEprmn, BCe KOMMaHMnm KOMMYHarbHbIX YCIyr OOSMKHbI npeanaraTtb
3efieHble Tapudbl ANs CBOUX KIMMEHTOB.



Bo3oOHoBnsieMble NCTOYHUKN 3Hepruu B witate OperoH
[Mporpammebl WTaTa

*OperoH npeanaraeT WNMPOKUA Habop HAaNOroBbIX NbroT U NbIOTHLIX KPEeANTOB
Ang TOoro, Ytobbl:

—[MoowpaTb xntenen n NpeanpuUaTUS NONbL3OBaTbCS 3HEPTUEN 13
BO306OHOBISIEMbIX PECYPCOB

—Cnoco6cTBOBaTh Pa3BUTUIO OOBEKTOB MO NPON3BOACTBY BO30OHOBNSEMO
SHeprun B LUTaTe

—[puBneyb B OperoH Ha paboTty nponssoauTenen obopygoBaHma s
NpPOM3BOACTBA 3HEPINN N3 BO30DOHOBNSIEMbIX PECYPCOB

*[MpeanpuaATUS MOryT NonyyaTb HanoroBble NbroThl 3a NOAXOAALMNE pacXoabl
Ha NPOEKTbl, UCMOMb3YIOLLME INEKTPOIHEPTUNIO N3 BO30OOHOBNAEMbIX PECYPCOB,
a TaKkKe 3aBoAbl, KOTOpbIE NPOU3BOAAT Takoe obopyaoBaHue Ans
Npou3BOACTBa BO30OHOBNAEMOW SHEPTUN.

Kutenn NnoNy4aroT HaJloroble J1blroTbl MNP YCTaHOBKE COJIHEYHbLIX
AdKKYMYJTATOPOB, BETPOBbLIX CUCTEM U TOIMJINBHbIX KITETOK AJ14 CBOUX JOMOB.

«O6nuraunmn BHyTPEeHHero 3amMa obLLero HasHa4YeHUst NPeaoCTaBnAOT
b1HaHCKMpOBaHME NoA HU3KYHO NMPOLIEHTHYIO CTaBKY, AJONFOCPOYHbIE KPeaUThI
ONS UHOMBUAYalNbHBIX NPOEKTOB MO YCTAaHOBKE BO30OHOBNAEMOro MCTOYHMKA —
OIS YaCTHbIX NNL, KOMMEPYECKUX NPeanpusaTU, LLKOM U roCyYpexaeHuin.



[MaKkeT BETPOBOW 3/1EKTPO3IHEPTUN



NMpoeKkTbl NPon3BOACTBA BETPOBOM IJIEKTPOIHEPIruUmn
komnaHuu NMacuncduKop/PacifiCorp



BeTpOBble NMpPoOeKTbl, Haxoasilmecsa BO BlageHnMn KOMnaHuu

OHeprusa BeTpa, 3aKynaemas y apyrux npomssogurtenen



PacwunpeHune cetu anekTponepeaay

Key Initiative — Energy Gateway

* Key Principles -

Stage |
- Secure capacity for the long-term benefit of
customers Wasuindran s
— Load service first, regional need second ~—“‘-v\"'"*
— Support multiple resource scenarios bgveon \/ 1vano
" : : 3 . » y s~ SR !I!)!‘L-.,L_wvun..u
— Secure regulatory and community support AN T
; &8 ’ ’ E— LU £
— Build 1t T - T
= o CALIPEIRMIA g‘%-_. e
* Highlights . -~
* Approximately 2.000 new line miles sy s o ?4;“3 SWABRAES
o e raeoey 20 s
* More than 100 communities e e e
* Five new substations s—— =
*  More than 150 million pounds of —_— AMZONA | mAW mimico
conductor
* Multi-billion dollar investment
* Furst segment nearing completion R A NS
* Regulatorv process underway PAC'F' CORP
: E A e st e conrae

KntoyeBasa nHnuuatmea — 3HepreT|/|qu|<|/|e BOPOTa

e Knwuesble npuHUMNbl
-obecneunTb MOLWHOCTHN AnA LI,OI'IFOCpOLIHOﬁ NOoNb3bl KTINEHTOB

-B NepByto ovepeab obecneynTb HarpysKy, a BO BTOPYIO - YA0BAETBOPUTb PErMOHa/IbHble
noTpebHocTH

- NOA4EepPKMBaTb MHOFOUYUC/IEHHbIE MCTOYHWUKMN PECYPCOB
- 32pPY4YMTbCA HOPMATMBHOM NOAAEPIKKOM M NOAAEPIKKOM OT HaceneHun
- CTPOUTENbCTBO

e OCHOBHbIE MOMEHTbI

- npumepHo 2000 MMAb HOBbIX IMHUI 3/1EKTpoNepeaad

- 6onee 100 HOBbIX HAaCeNEHHbIX MYHKTOB

- MATb HOBbIX NOACTaHLUM

- 6bonee 75 TbiCAY TOHH NPOBOAKM



- MHOTrOMUATnapaHble NHBECTULUNN
-FlepBbIﬁ OTPE30K NOYTHN NOCTPOEH

-npouecc peryampoBaHna naet noJiHbim Xo40M



S00KV 230kV*

Combined Transmission Grid | a/5™

A TPC
MPC
PCORP
PSE

* 230kV and below

OG'bE,CI,I/IHEHHaFI CEeTb a/1eKTponepeaau



MHorouyncneHHble cueHapumu
anekTponepenayd — Betep u Yrnepona

°B HacTosdAWwee BpeMd BealyTCA nccrieaoBaHm4d o
BNVsSIHUM dNEKTponepenav

—Be3 HeCKONbKUX YrofibHbIX 3NEeKTPOCTaHLUN B
Pa3HbIX BPEMEHHbIX paMKax

—C pa3fMM4HbIMU MJ1aHaMn rNo CTPOUTESIbCTBY
BETPAHbLIX YCTAHOBOK.

—C ycoBepueHcTBoBaHHbIM KI1[ Ha
CYLLECTBYIOLLMX 3HEProBbipabaTbiBaOLLMX
npeanpuaTUsIX.

—[porHo3npoBaHmne Harpyskm ¢ Mepamm no
KOHCEepBaLMN 3MNeKTPOIHepPrum

—[porHo3npoBaHne Harpysku ¢ Mmepamu no
yrpaBfieHUo CPOCOM



CoBeTt CeBepo-3anaga CLUA no
3J1IEKTPO3HEPIrnmn U KOHCepBaL UK

*CoBeT ObIN1 co3gaH yka3om KoHrpecca B 1980 . Ero
Lefib — NPeaoCTaBUTb XUTENAM WwTaToB Angaxo,
MoHTaHa, OperoH n BalunHITOH npaBo ronoca, 4Ttoobl
OHW MOIMN onpenenaTb dyayllee Kro4YeBbIX PECYPCOB,
oOLWMX Ons BCEX YETbIPEX LWUTATOB — @ UMEHHO TO, 4YTO
9NeKTpoaHeprus, BoipabaTtbiBaemasa [QC 6accenHa
pekn Konymbun, BnuaoT Ha yroabst pelIOHOM NOBMN U
OXOThbl.



CoBeTt CeBepo-3anaga CLUA no
3J1IEKTPO3HEPIrnmn N KOHcepBaL UK

*CoBeT paspabaTbiBaeT N UCMONHAET
pernoHarnbHbIN NaH No BblipaboTke
9NIEKTPOIHEPIUN N NO OXpaHe pbId U AnYK, YTOOLI
NPUBECTU B paBHOBECUE COOBPaKEeHMS SKONOrnm
CeBepo-3anaga v ygoBneTBopuUTb NOTPEOHOCTU B
anekTpoaHeprun. Y CoBeTta Tpu 3agaum:

1. PaspaboTka 20-neTHero nnaHa no BbipaboTke
KayeCTBEHHOWN N HAOEXXHOWN 3NEKTPOIHEPrnn npu
caMoM HU3KOMN CTOMMOCTM ANt 3KOHOMUKU U
akonorun Cesepo-3anaaa CLUA.

2. Pa3paboTka nporpammbl rno 3awurte u
BOCCTaAHOBJIEHMIO NONYNAUNK PbI® U XKNBOTHBLIX,
nocTpagaBLumx oT ctpoutensctea '3C B
bacceinHe pekn Konymous.

3. lMpocBelleHne 1 NpuBMNeYeHne HaceneHus B
npoLecchbl NPUHATUSA pewleHnin CoBeToM.



AP heKTUBHOCTbL NPON3BOACTBA
3NEeKTPO3IHeprmum

*OperoH npuHan gsa 3akoHonpoekta B 2009 r.,
HanpaBfeHHbIX Ha yBennyeHne agopeKkTMBHOCTU
NPON3BOLCTBA 3NEKTPO3Hepruun. [lepBbi 3aKOHOMPOEKT,
S.B. 79, 065s13bIBaeT NnepecMoTpeTb KOOEKCHI
CTPOUTENBLCTBA, YTODbI YBENNYNTL 3HEprocbepexeHme
Xunbix ctpoeHun Ha 10-15%, a npegnpuatTnm - Ha 15-
25% k 2012 r. 3aKOHOMPOEKT Takxke npegycmatpusaeT
co3gaHune Kogekca «OCTUXEHUS», KOTOPbIN
npegnaraeTt nepeaoBou OnbIT A9 3aCTPOULLNKOB U
cTpouTenen, a Takke npeacrasnaeT 4OOPOBONbHYIO
cuctemy npucyxgeHus 6annos no adPeKTUBHOCTU
9HepreTUYecKnx nokasarenen ons HoBbIX U
CYLLLECTBYHOLWMX CTPOEHNN (XKUSTbIX JOMOB U
npeanpuaTumn).

*BTOpoun 3akoHoNpoekT, H.B. 2626, gaeT NnonHOMO4unA
MECTHbIM OpraHamMm camoyrnpaBfieHUA BbiNyCKaTb
obnmMraunm BHYTPEHHEro 3ammMma Ha MpoeKTbl No
9HeprocbepeXeHnto ANns XUnbiX 1 KOMMEPYECKNX
30aHUN. DTOT 3aKOHOMPOEKT Takke BblaenseTt 5
MUINWOHOB AoNnnapoB obnuraunm noTepen B Ka4ecTse
rpaHTa ansg dfpHaHcMpoBaHNs NporpamMmbl, KOTOpas
OaeT gomoBsragensuam v Brnagensuam 3gaHum gocTyn K
OONrOCPOYHBIM KpeamTam noa HU3KUW NPOLEHT, YTOOLI
caenaTtb 3gaHuna aHeprocbeperatowmmm. Ko 2-my
aHBapsi 2012 aTa nporpamma 6yaet paboTtaTk Mo BCcemy
lwTary.



YnyJdweHue ahppeKTMBHOCTHU

*Ha anekTpocTtaHumax obinu npoaenaHol
3HauunTerNbHbIE PabOThI MO Yy4LLEHUIO
9O (PEKTUBHOCTU BbIPabOTKK
9NEKTPOIHEPIUN N CHMKEHWNIO BbIDPOCOB —
9TO ObININ KOMMNEKCHLIE MPOEKTbI NO
OXpaHe BO34yxa M NnriaHoBbIE MPOEKTbI Mo
MoaepHM3aunm TypouH.



KoHcepBaLuus aneKTpoaHepruu
-CnegyeT NpoBOAUTL NEKUNU MO
KOHCepBaLUW 3SIEKTPOIHEPrnn ang
MECTHbLIX OpraHam ynpasneHunsa N KPYMnHbIX
KIMMEHTOB.

-CnenyeT paclumpsTb U
COBEPLUEHCTBOBATbL NporpaMmmsl No
9O (PEKTUBHOCTN INEKTPOIHEPTNU U
nporpamMmm ro yrnpasneHuto CrNpoCoM.

-CnengyeT cTaBUTb LiENU No Mera-eatT-
yacam B pamMKax rnporpamMmm ynpasneHus
CNpoOCcoM, Nomorag Takum obpasom
OHepreTuveckomy Tpecty OperoHa



YnpaBneHune cnpocom

*YrpaBfieHne CrpoCcoOM — 3TO CHUXEHMNE
noTpebneHns aNeKTPo3HEPrUn B paMKax
nporpamMm Unu OesaTeribHOCTU, KOTopble
npoasuratoT 3QPEKTUBHOCTb SHEPronoSib30BaHUS
NN KOHCEpBaLUIO, a Takke bonee apdeKkTMBHOE
ynpasfieHne Harpy3kou 3SIEKTPO3HEPTUM.

*Takue BUAbl OEATEJIbHOCTW BKITHO4HAIOT.
—lpoaBmxeHne BbICOKOI(PIEKTUBHOW NPaAKTUKU
CTpoOUTESNbCTBA

—[MpoaBuxeHne 3akynku aHeprocbeperaroLmx NPOAYKTOB
dupmbl ENERGY STAR®

—lNoollpeHne nepexoga OoT Namn HakanmBaHua K bonee
9P PEKTUBHBLIM KOMMAKTHbIM orlyOpeCLEeHTHbLIM namnam

—[ToowwpeHne KIMEHTOB UCMNOSb30BaThb 3MEKTPOIHEPIUIO HE B
NUKOBbIE Nepuoabl — nocre 7 Bedepa unu ao 11 ytpa, ecnn ato
He MellaeT UX pacrnopsiaky.

—CocTouT 13 nporpamMmm, KOTopble NpeaoCcTaBnAT
OrpaHUYEHHbIN KOHTPOINb Hag 06opyaoBaHNEM KITMEHTOB —
HanpumMep, KOHOMUMOHEPbLI BO3ayXa

—[MoowpeHne npocBeTUTENBCKUX N 0DpasoBaTeNbHbIX
nporpaMmm no 9HEPronosb30BaHuIo.



KpaTkun o630p TpyaHOCTEU B obnacTu
3HepreTUKu

*CHMKEHNE coaepKaHnsa yrnepoaa

[TakeT BO30OHOBNAEMbIX NCTOYHNKOB
SHeprum

*KoHcepBauus
*YnpasneHne crnpocom

*[logaya aneKkTpo3HEPIrnn K HOBbIM
pecypcam

BnnaHune Ha Tapudbl

*BbirogHO NS nnaTenbLyuKOB,
BNagenbLeB, OKpyXKatoLlen cpeae v np.

«CobntoaeHmne HOBbIX 3aKOHOB U
HOPMaTUBOB.



YTOObI CHN3NTL YPOBEHL yrrepoaa —
crieayeT ABUraTtb YNCTYHO 3HEPruIo K
LLeHTpaMm crnpoca



KpynHble MHBECTULMU B HOBbIE
pecypchbl U TMHUU 3neKTponepeaay



[penATcTBMA NO BHeAPEHUIO
HU3KOYrnepoancTbiX TEXHONOINNN

‘IHTerpauus n pesepsbl AN Pa3nnYHbIX
MCTOYHNKOB reHepaLunm — BeTep

*OTCyTCTBUE HOBBIX pecypcoB — ['OC unu
ASC

[ToTpebHOCTb B AOCTATOYHbIX pecypcax
Ans obcnyXnBaHUs NMKOBbLIX Harpy3okK

*Pacxofbl, cBA3aHHbIE C MOAEPHU3aLUMEN
9NEKTPOCTaHLUNIN, HanpaBneHHOW Ha
CHWXeHune Bblbpoca yrrnepoaa.

*OTCYyTCTBME NMHUI AneKTpornepeaay K
HOBbIM BO30OHOBNSIEMbIM NCTOYHMKAM
9NEeKTPO3Heprum

[loTeHUManbHOEe yBeNn4eHne Tapndgos

HeonpeneneHHOCTb, CBA3aHHAasA C
NPUHATUEM HOBBIX 3aKOHOB U
HOPMAaTMBOB.



ToHun Popgpurec, UHKeHep
Tony Rodrigues, P. E.

rodriguesantony@aol.com

TenedoH: 001 503 720 6155


mailto:rodriguesantony@aol.com
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

SPEAKER PROFILE

Jaspal Deol, P.E.
Sacramento Municipal Utility District
California, United States of America

Brief Bio

e BSin Electrical Engineering (power option) -1983, Cal Poly, San Luis Obispo, California, USA
e Registered Professional Engineer in the State of California

e  Continuing Education in Organizational Behavior and Business Management

e 28 years with Sacramento Municipal Utility District

o Management/Leadership positions in System/Grid Operations, Customer Operations, New
Services, and Substations Assets

e Held various technical positions at SMUD in Nuclear/Electrical Engineering, Generation Design &
Construction, Substation Design & Construction, Power System Operations, Power Operations
Planning, Metering, and System Protection

*  Board Director — Sacramento Hispanic Chamber of Commerce

e  Board Director — Indus Valley Chamber of Commerce

e  Past Vice Chair — IEEE Sacramento Section, Region 6

e  Member, Presidents Community Council, California State University, Sacramento, California, USA
e  Executive Exchange Delegate, Unites States Energy Association

Contact Email: jdeol@smud.org or jaspaldeol@gmail.com
Office Phone: +1916 732 5015

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES

——
U es Energy Association
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OUTLINE

* Introduction
e State of California
* Sacramento Region

e Sacramento Municipal
Utility District

 Public Power

 |Investor-Owned Utilities

SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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‘ \ L I F O I '\ N I l \ SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

* Most populous state in the
USA

* Area 159,000 sq. mi
* Population 36,000,000

e State since 1850 (315Y)

 State economy among largest
in the world

* Peak energy usage 53,896 MW

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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SMUD

Sacramento Municipal Utility District
Serving the Capital Region

Citrus
®#Heights

® Rancho
Cordova

Walnut
Grov$e

Galt
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SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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S M U D SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

Sacramento Municipal Utility District

e Established December 31, 1946
e Service area 900 sg. miles

* Area population 1.4 million
 Total customers 595,076

e Total employees 2,113

* Revenues $1.4 billion

« 6t Jargest municipal in U.S.

e SMUD peak energy load 3,280
MW (2006)

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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Sacramento .

* Gold discovered nearby
in 1848

Capital of California

million in the metropolitan area

According to TIME Magazine article the
most diverse city in America — u.s. census

* Government center, high tech, and
agriculture

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

PUBLIC POWER

Public Power

» Utilities that are collectively owned by citizens of
the area served by the utility

* Public electric utilities include co-ops (rural, industrial

and others), municipal utilities, and energy and power marketing
authorities

* Public power utilities serve approximately 1/3 of the
United States electric customers

* Locally Regulated — Elected officials govern the entity

* In California, Los Angeles Department of Water & Power and SMUD
are the largest

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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PUBLIC POWER @swo

Investor-Owned (private) Utilities

» A Utility-owned by private investors

A commercial, for-profit company

e State regulated

* Tax-paying corporations

* Private Utilities serve over 2/3 of the US population

e |n California, Pacific Gas & Electric, Southern California

Edison, San Diego Gas & Electric

South Asia & Central Asia Executive workshop

N
Best Practices in Electricity Transmission and Distribution j m;/ U SAI D USEA
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GOVERNANCE PROFILE L g -

Governance Profile

* Seven member Board of Directors

* Popularly elected by ward
e Staggered four-year terms
e Representation = 200,000 residents per Director

e Serve as regulatory body in accordance with
statutory authority

* Decide all issues of policy

e Set rates and conditions of service

South Asia & Central Asia Executive workshop s
& e ®
Best Practices in Electricity Transmission and Distribution 5/,;:3: ?\ U SAI D l ISEA
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES ‘ﬁg'l"/}j FROM THE AMERICAN PEOPLE e Sies Energy nesoeaton



SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

ORGANIZATION PROFILE
Organization Profile |

Special Assistant to |
the Board

Donna Lafton xS079
Karen Wilfley x6154¢

%
J

John DiStasio x6201
Pamela Turner x5325

Treasurer x6509
Elleen Steward x6158

A

Audit Services
John Rusteika
Manager x5680

Anna Dinwiddie k5352

Ganeral Manager & = .
Chief Executive Officer

General Counsel
Asien Orchard
x5830
Diana Mollart x6857

$
|

Director x5727
Albie Burns xS809

o -y Business Technology Community Retations i desaed et s
Betty Masuoka Jiem Tracy P i Etisabeth Brinton Jim Shetier Michael Giznunzio Gary King
AGM x5575 CFO %6492 JROWE i A Director x5345 AGM %6757 Director x6613 Director x6087
Joni Downey x5625 Anna Dinwiddie x5352 i Sebrena Hill x6945 Debbie Nevius x6147 Rachel Moare x6148 Antoinette Bensan x5125
A SRR . ——
Deputy AGM Accounting Susiness T Communications & | Distributed State & Foderal Human Resource
Cary Nethawa Operations Ads g - Technotng, Legislative & ioas
Paul Lau x6252 General Services Controlior x3577 Revia St Scott Mackey Mike DeAngelis Regulatory Affairs Mike:Wiach |
Anna Dinwiddie x5352 Augie Augst Angélo Adams x5466 (Acting) Manager x6452 | 6577 Program Manager x6569 Supervisor (Vocont) | Mansgeri67se. |
- ol ol 3 Ania Dimiddie x5352 ) ) Hosemary Opatz x5321 ; Laura Galock x5636 )
— - Meleana Otutiva x6676 — — — —_— —_
A of
Nesi vandenanesene B inss Yorhodtagy! Community csdoioct Ratiabie; Seowdence Office of Inclusion
Budget Officer x5592 E"d"'s.‘:"”:' iorim—— 2Nm Parks Jomes Leigh-Kendell i M teung
Distribution Services Customer Services Jennifer Davidson su m;‘;_;’;” 5850 Program Manager x5252 Manager x5357 s “’;’v" it BTN
Ron Saufferer Phit West Budget Officer x6343 Pe Pamela laspar x6894 Rachel Moore x6148 | T O IOn ¥
Director x5320 Director x5825 — ? — = =S o= = A -
Chnstine Meighan x6627 Judy Tam 5829 |
=Sl S Enterprise Business Technology | Seahamic Energy Supply
i Projects s Planning & Scheduling Ma Developmant
Frankic McDermott Marty Katz b oo S Barbara Ostrander Pat Durham Daven Miller
S Manager x5303 Manager x6170 | 60 Supervisor x6988 Supervisor x6327 Henager x5798
gty m Arfene Chacon x6242 Pegoy Engel x6398 J J Amy McCormick x5409 2, m Ford x J
Manager x5715 Manager x6251 e -
Christine Maighan x6627 Yvorine McKinney x5813
Energy Trading & Workforce Heatth &
Resource r Diversity Contracts
Planning/Pricing Frank Martinez Steve Sarey Angle Robinson |
Manager (Vacant) 5604 Manager x6521 H &S Officerx6940 |
Pla ! Customer Strategy } Sue Musseiman x6349 Robert Benoit x7029 |
Maria Veloso Koerig | Aiice Perez / = / —— s »
Manager x5794 | Hanager x6671
Anita Tumer X5856 | Angella DAROSa X6837 ST
2J Risk Management Public Sector / Loe s gt
= == — = Scott Flake
e Local Government T T
Phyllis Figholl x5025 X6486 Vangie-Perchments
New Services Customer Programs & J X6529 J
Iaspal Deo) — — —
Cilfton Lews
Cbrl:i:m ma;g?al:sssn ] csesio | System Operations
Y, Cyndy Horton x5473 Treasu and Rellability
a e = Norcen Roche-Carter Vicken Kasarjian
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FINANCIAL PROFILE

Financial Profile

2009 Total Operating Revenue
$1.29 billion

e Residential revenue S 514 million
e Commercial/industrial S 631 million
e Street lighting & Other S 25 million
e Wholesale power/gas sales S 120 million

NICIBAL LITILITY DISTRICT
-

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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Financial Profile

2009 Total Operating Expenses
S 1.21 billion

e Purchased power S 339million
e O&M (Labor, Maintenace, Operation) S 719 million
e Depreciation S 151 million
e Decommissioning (Nuclear) S 0.5 million

SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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OUR CUSTOMERS @swwo
Our Customers

595,076 service accounts

1.4 million residents

10.7 billion Kilowatt-hours in retail energy sales

Total Residential sales: 4.7 billion kWh (43% of sales)

Total Commercial/Industrial and Agricultural sales: 5.9
billion kWh (57% of sales)

Average kWh sale per account: 17,980 kWh

*J.D. Power Rated #1 Residential & Commercial in the U.S.

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

PUBLIC POWER

Energy Resource Profile

*Renewable Energy 20 %

(Biomass, Geothermal, Small hydro, Solar & Wind)

*Coal 1%
*Large Hydro 17 %
* Natural Gas 62 %

Nuclear <1%

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
US ELECTRIC UTILITY LOW-CARBON POWER SECTOR DEVELOPMENT STRATEGIES
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LOAD PROFILE @2

Load Profile

* Peak Loads
e 2006 Peak: 3,280 megawatts
e 2007 Peak: 3,099 megawatts
e 2008 Peak: 3,086 megawatts
e 2009 Peak: 2,791 megawatts

* 50% of Load is weather-sensitive

e NormalJanuary peak: 1,550 megawatts
e Normal April peak: 1,350 megawatts
e Normal July peak: 2,600 megawatts
e Normal September peak: 2,300 megawatts
e Normal November peak: 1,400 megawatts

South Asia & Central Asia Executive workshop
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SYSTEM PROFILE @swe_

Transmission/Distribution

System Profile

e Transmission Substations 17
e Transmission Lines (circuit miles) 473
e Distribution Substations 228
e Distribution Lines (circuit miles) 9,818
e Underground lines (primary) 5,916
e Overhead lines (primary) 3,902
e Transmission Voltages 230 & 115kV
e Distribution Voltages 69, 21, 12 & 4kV

South Asia & Central Asia Executive workshop
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SMUD BALANCING AUTHORITY

(control area)

NW(BPA)
Capt Jack Malin
e @

Northern CVP,
System Units hasta
{ ake
Redding . ®—@® Round Mountain

Olinda @ @ —@ Cottonwood

Sutter EC

Southern CVP ‘
System Units

Elverta ‘ Roseville
Hurley

Lake

Tracy PP "

I Tracy

LLNL Site 424 New Melones

O'Neill/San Luis

Rancho Seco

SACRAMENTO MUNICIPAL UTILITY DISTRICT

SMUD Balancing Authority

The Power To Do More.®
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SYSTEM PROFILE @swwe,
SMUD Generation

e HYDRO 698 MW

(Whiterock, Union Valley, Camino, Jaybird, Loon Lake, Robbs, etc. )
e Co-Gen 998 MW
(Campbell Soup, Proctor & Gamble, Cosmnes, Carson Ice)
e Wind (Solano Wind) 102 MW
e Other 45 MW

(Keifer Landfill, UCD Med Center, PV, etc)

South Asia & Central Asia Executive workshop
Best Practices in Electricity Transmission and Distribution
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SACRAMENTO MUNICIPAL UTILITY DISTRICT

The Power To Do More.®

BALANCING AUTHORITY GENERATION

SMUD BA Generation
SMUD BA w/WAPA Sub-BA Generation
Inside Gen Not Owned by BA
Owned Inside BA Owned Qutside BA Participants
SMUD Generation MW SMUD Generation = MWV Generation MY
LNL 82 Camp Far West f UC Davis 25
ROBBS 26 Solano Wind 39
JFK 11 Slab Creek 0.5
UNION 46
JAYBIRD 140
CAMINO 155
WHITE ROCK 230
Carson CC 54
Carson Peaker 42
Campbell Soup CC 168
Procter CC 120
Procter Peaker 44
McClellan Peaker 70
Cosumnes 500
Keifer Land Fill Gas 15
Hedge PV 0
McClellan Diesel 0
PV1 1
PY2 1
Sub-Total SMUD 1705 Sub-Total SMUD 46.5 Sub-Total SMUD 25

South Asia & Central Asia Executive workshop S,
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

LAKE TAHOE SACRAMENTO MUNICIPAL UTILITY DISTRICT
o Upper American River Project

Federal Energy Regulatory Commission Project No. 2101

PLACERVILLE
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TO SACRAMENTO

Each powerhouse serves as a step on the UARP power stairway as the water @ sMun
drops one mile in elevation over a 53-mile course, Eeglnnmg at Rubicon Reservoir SACRAMENTO MUNICIPAL UTILITY DISTRICT

(6,545 feet elevation) and ending at White Rock Powerhouse (993 feet elevation). 7
The Power To Do More."

-

106600 10/31/00
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

QUESTIONS

Questions?

South Asia & Central Asia Executive workshop &
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SMUD

SACRAMENTO MUNICIPAL UTILITY DISTRICT
The Power To Do More.®

MORE INFORMATION

More Information

www.smud.org
www.ourgreencommunity.org

OVERVIEW OF SMUD

ENERGY UTILITY PARTNERSHIP PROGRAM (EUPP) f/f\j
i

T
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