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Abstract: A proposal by PG& not to pursue relicensing of the Diablo Canyon Power Plant,
would close the last nuclear plant in California by 2025, and replace a portion of the electrical
generation with various clean energy sources, including measures to reduce electricity demand,
and increase renewable energy, and energy stofdgereportincludesthe following topics:

1. General background of the proposed retirement of PGailctear power lant, including the
accumulating challenges that make it increasingly difficult to naetoperating the plant in the
future

2. How the claim that retiring nuclear power plants will seriously damage California's climate
policies is invalid, becaughe state's varioudean energy policies rapidigplace ard over time
far exceed, the amot of electricity provided by the nuclear plants

3. An overview and analysis 6fG&E's proposato replace a portion of Diablo Canyon with new
cleanenergy resourcdsat are intended to lzlditional to the state's clean energy policies.

4. How retirenent of Diablo Canyon will put PG&E further down the road away from the

business of generating electricity, and toward being a utility that primarily providesanaes

other support servicethis should reduce the competitive role the utility has witieiot
electricitysuppliers, such as community choice programs and customers who generate their own
electricity.

5. Why CommunityChoiceagencieshould not be required to pay "rbgpassable charges" for
renewable energy thegplaces Diablo Cagmn, butis not delivered t€ommunityChoice
customers

The report also includes appendices with extensive data from the California Energy Commission

regarding electricity supply and demand, and Air Resources Board data on greenBouse ga
emissions.

Citation: Clean Energy Replacement for California's Nuclear Power PldiyjtfRobert
Freehling, October 12, 2016.

Key Words: Nuclear Power, Climate Policies, Renewable Energy, Energy Efficiency, California,
Diablo Canyon Power Plarffommunity Choice, Pacific Gas and Elec(fRG&E).
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Background on Proposal to Retire Diablo Canyon Nuclear Power Plant

Pacific Gas and Electric Company (PG&E) has draftédiat Proposalvith utility unions and
activist organizations to retitbe Diablo CanyorPowerPlant (Diablo Canyon}, California's
lastremainingnuclear power planby 2025' TheJoint Proposahcludes provisions to replace
portion of thel8,000 gigawathours per year adnergyproduced by the nuclear plahrough
customer efficiency prognas and purchasing new clean energy souiides privately drafted
document would need to be approved through the California Public Utilities Commission
(CPUQ, andthere is the possibilitfor significant changes

The Joint Proposal lays out several kgps

1 Between2018 and2025 energy efficiency would be procured that say@8®gigawatt
hours per yedby the time the nuclear plant retires

1 Between 2025 and 2030, PG&E would procure an additional 2,000 gigaouatt per
year of either energgfficiency orrenewable energy

1 After 2030, PG&E would adoptwluntaryrequirement hat 55 percent of
total electricity retail sales be from renewable engrgther than the 50ercentrequired
by California law

1 PG&E proposes adding othetegnhouse ga$&HG) free resources to replace reliability
characteristics of the nuclear plant, with energy storage specifically mentioned; PG&E
also acknowledges that additional procurement might be necessary

PG&E proposes that expenses associated htreplacemenénergyfor the nuclearplant be
billed as "norbypassable chargesihich means that the costsuld have to be paid ball
customers who purchase electricity suptihectly from PG&E However,other customers who
do not actuallyget theirelectricity from PG&Emightalso have to pay, simply because their
electricity is delivered over PG&E's wi@sncluding Direct Access (DA) and Community
Choice Aggregation (CCA) customér&ven though these customéisnot andvill notbe
geting any of tkeir electricity fromDiablo Canyon or from the replacement enerdgjow costs
are recovered will be an important topic for the CPUC to consider.

PG&E wasfacing a series of expensedatedto thelong-standingntention to keephe nuclear
plantrunning for another 20 years after 2025.

! Joint ProposalfdPacific Gasand Electric Company, Friends the Earth, Natural Resources Defense Council,
Environment California, International BrotherhagicElectrical Workers Local 1245, Coalitiah California Utility
Employeesnd Alliancefor Nuclear Responsibilityp Retire Diablo Canyon Nuclear Power PlariExpirationof the
Current Operating Licensesd Replace It Witla Portfolio d GHG Free Resourcedune 20, 2016.
https://www.pge.com/en_US/safety/hdie-systemworks/diablacanyonpowerplant/dcppindependent

analysis.page
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1.1n 2005, the CPUC approved PG&E spendipgo $800 million on new steam
generators, which wadreadybilled to customers.

2. Regulations from the State Water Resources Control Board require phasirfigiseit o
of ocean water for coolingower plants in CaliforniaDiablo Canyoruseslarge amounts
of this water due to 24/7 operation at close to full capddity2002, Tetra Tech
estimated ta costof an alternative cooling systean$1.3 billionfor Diablo Canyon a
revision by Tetra Tech justfew years later increased #stimate to $3 billiorf ° One

of the stated intents of the Joint Proposal is to avoid this expense by rigringclear
plant

3. Anotherset ofexpenseis related tahe hazardsf earthquakes and tsunamibhe
Hosgri Faultis located just a few rfes offshore fronDiablo Canyonandis labeled in
thestate seismic hazard map as having the potential to generate a magnitude 7.5
earthquak@. The area aroundhé plant is riddleavith faults, and there are concerns
regarding the safety of the pladhie to its original construction being designed to a
"probablistic” earthquake model, a lower standard than the maximum credible
earthquake that experts believe could octhiile PG&Einsists the plant is "safe

2 Application of Pacific Gas and Electr@ompany (U39 E) for Authority to Increase Revenue Requirements to
Recover the Costs to Replace Steam Generators in Units 1 and 2 of the Diablo Canyon Power Plant. Dégision 05
026 November 18, 2005, http://docs.cpuc.ca.gov/published/FINAL_DECISION/3#409

3 Diablo Canyoris reported to have to comply with ocean cooling water regulation by Dec. 31, 2024; Tracking
Progress, Oneghrough Cooling, California Energy Commission, 2/9/2016
http://www.energy.ca.gov/renewables/tracking_progress/documents/once_through_cooling.pdf

* The $3 billioncostwas based on discounting future cash flows at 7% per year; the undiscounted cost was $4.6
billion. These includ building the towers, operation & maintenance of the cooling system, and replacing electricity
losses caused by the cooling system. Additional changes to the property, financing costs, and other costs of the

nuclear plant, are not include@.a | i f o castal RoWes Plahts: Alternative Cooling System Analysis, Tetra
Tech, CDiablo CanyorPOWER PLANT ,Prepared for California Ocean Protection Council, February, 2003;
7, p. G40.

http://www.opc.ca.gov/webmaster/ftp/project _pages/OTC/engineering%20study/Chapter_7C_Diablo_Canyon_Pow
er_Plant.pdf

® A more recent evaluation by Bechtel for PE&howed costs from $6.2 to $14.1 billion for the towers, plus
billions more in associated expensgemments of Pacific Gas and Electric Company, Alternative Cooling
Techrologies or Modifications to the Existing On@é@rough Cooling (OTC) System f@iablo CanyonPrepared
by Bechtel Power Corporation for the State Water Resources Control Bblaidear Review Committee,
September 12, 2014.
http://www.swrcb.ca.gov/water_issues/programs/ocean/cwa316/rcnfpp/docs/pgebechcom 091214.pdf

However, these costs have been criticized as highly inflated.
http://www.swrch.ca.gov/water_issues/programs/ocean/cwa316/rcnfpp/docs/foe_cmmnts_to bechtel.pdf

® The 7.5 magnitude rating on the Hosgri Fault is designated as the Maximum Credible Earthquake, which is
intended to be the standard to which major stmas are supposed to be buitaliforniaSeismic Hazard Detall

Index Map 1996, California Department of Transportation, Office of Earthquake Engineering, by Lalliana Maulchin,
Engineering Seismologist.
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millions of dollarsare beingspent on seismic studidslled to a special accounhich
PG&E intends taecover from customer$he status of these costs is briefly discussed in
the Joint Proposalt is not clear if PG&E wold have been required to make additional
upgrades to the power plant hadytlgene through with relicensing. A third category of
expense, not discussed in the Joint Proposal, is the risk of damage to the plant and
associated regional problems if thereadioactive releasesuch as occurred at
FukushimaA portion of this risk might be avoided if the plant is retibgd2025

assuming no major incidents before that date, which of course cannot be guaranteed.

Figure 1:Diablo Canyorrea Earthquake Fauliap
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On top of theepairs, PG&E hat cover the eventual costs of decommissioning the nuclear

plant in the Joint Proposal this is projected tddB8e779 billion(in 2014 dollark All customers,

except those on low income rates, pay sg&pecial trushccountfor this purposevhich is a line

itemin the utility bill charged at $0.00022 per kilowduur.” As of June 30, 2015, PG&E

reports holding $2.5 billion that has been actelfor nuclear decommissioning This implies

the need to collect an additional $1.3 billion, plus inflation, over the next decade to cover the cost
of decommssioning These charges are also billed¥6A and DA customers, even though they

do not get ay electricity fromDiablo Canyon

" http://www.pge.com/tariffs/tm2/pdf/ELEC SCHEDS-1Epdf

8 Exhibit A, Table 2, Pacific Gas and Electric Company Condensed Consolidated Balance/piptietjon filed
by Pacific Gas and Ettric Company on 09/01/2015 Conf# 89554 (Attachmentl), Proceeding: A1509001,
http://docs.cpuc.ca.gov/PublishedDocs/Efile/GO000/M154/K291/154291523.PDF
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In addition toaddressinghe challenges of seismic safetize use of ocean water for cooling,
licensingandregulatoryhurdles anduncertainfinancial risks, associated with continued
operation of the nuclear plamself, there are also significant commercial risks associated with
electricity markets and public policieState law requires increasing amountsesburces that
directly reduce the need for PG&E's electricity in the future:

1 Energy Efficiency (EE) SB 350requires doubling the amount of additioeakrgy
efficiencysavings in the electricity sector by 2030

1 Distributed Generation (D@)AB 327 requires that tariffs adopted by the CPUC
"ensures that customsited renewable distributed generation contirtoegrow
sustainably'*°

Another commercial risk tBiablo Canyoris the existence of competing electricity suppliers
inside of its service territory. These include:

91 Direct AccessDA), where large commercial customers purchase electricity directly
from analternative supplieA accounts for $00 gigawatthours of retail sales in
PG&E's service territory

1 Community Choice Aggregatiol©CA), where local governments purchase electricity
for all customers in the jurisdiction; COA rapidly growingn PG&ESs service territory
andCCAs already being implementedll reach 22,000to 15,000gigawatthoursof
retail saleover the next few years, with additional growth lik&y

Analysisby a consultantor PG&E shows that even @CA does not grow significaly beyond
current levelsthe amount of electricity the utility needs to supply to customers will be severely
constrained in the future, and is expected to decrease. In addition, an increasing share of the
shrinking supply of electricity is required byt law to be from renewable energy.

% SB-350 Clean Eergy and Pollution Reduction Act of 2015.
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill _id=201520160SB350

10 Section 2827.1.(1§)) added to the Public Utilities Code
http://leginfo.leqgislature.ca.gov/faces/billNavClient.xhtml?bill id=201320140AB327

" Data fromCalifornia EnergyCommissionCalifornia Energy Demand Revised/Final Forecast 20426, Mid
Demand Baseline Case, Mid AAEE, docketpublic.energy.ca.gov/PublicDocumeli&R5
03/TN209989 20160127T094920 LSE_and BA Tables_Mid_Demand_Baseline__Mid_AAEE.xIsx

2 The most ecent demand forecast cited above shows about 3500 gigewast provided by the two existing

CCAs in Sonoma County and Marin Clean Energy (see Appendix A); however, this does not include the more
recent addition of San Francisco, nor the new CCAs inNB&#teo and Santa Clara County, as well as expansion of
Marin CCA. Planning documents, including implementation plans and feasibility studies, from the new CCAs imply
the addition of about 10,000 gigawdatiurs over the next few years. A number of additi@@As in California,

including in PG&E's service territory, are at various stages of evaluation and/or planning; see LEAN Energy
California webpagehttp://www.leanenergyus.org/cdry-statécalifornia/
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Figure 2:Projected PG&E Electricity Resources

Low CCA Penetration Low CCA Penetration

TWh TWh

150 1504

125 1254
—EE

100 1 ne 1004

HEEEEEEEEEE RN 7|

—RPS
50 501

, ------------
5 25 I -Hydro

7

o

—Other
2018 2020 2022 2024 2026 2028 2030 (o]
2018 2020 2022 2024 2026 2028 2030

Source: MJB&A analysis based on data provided by PG&E Source: MJB&A analysis based on data provided by PG&E

Thechartaboveon the left(in Figure 2)shows how future demand in PG& service territory

will be met by sources other than retail sales of electricity supplied by PG&E to its customers.
The top three segments are energy efficiency (EE), distributed generation (DG) where customers
produce energy for their own use, and camity choice and direct access (CCA/DA) where
customers purchase their electricity from an alternative provider than PG&E. The grey area is
what is left over for PG&E to supply after subtracting these other factors.

The charaboveon the rightgraysoutthe three segments in the first chart, to highlighhree
colorsPG&E's electricity from different categories. Tlight green section, labeled "RPS" is the
increasing amount of renewable energy that PG&E must procure accortlegstate'existing
Renewables Portfolio Standard (RR&Y, whichincreases t&0 percenbf PG&E"s retail sales
by 2030 Thedark greerarea is the projected amount of hydropower that is part of PG&E's
electricity supplyjargelydue toPG&E owning these plants. The lighlule area on the bottom of
the chart on the riglghows how a shrinking share of PG&E's electricity is left émetother"
sources of electricify including natural gas and nuclear podveafteraccounting fothe legally
required renewable energy and exigthydropower:

By 2030, this Low CCA Penetratiohscenaricshowsonly minimal room for the nuclear plant

to operateand even that is very likely to diminish as the state further increases its requirement
for renewable energy. In thisenarigthe igid 24/7 operation of the nuclear plantatsoa poor

fit, because the plant cannot ramp up and down in a flexible manner to balance the large amount
of independentlyarying solar and wind.

13 Economic Analysis presentatiofpint Proposal for the Orderly Replacement of Diablo Canyon Power Plant with
Energy Efficiency and Renewables, MIB&A, JUNE 2 1, 2 0 1 6, Last update: July 8, 2016 (appendix),
http://www.pge.com/includes/docs/pdfs/safety/dcpp/MJIBA.pdf
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On the other hand, if alternative energy supplie®CA andDAJ grow significantly, then the
picture is even more bleak fBiablo Canyonas shown in the two charts below in Figure 3

Figure 3 PG&E Service Territory High CCA Penetration
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The chart on the left (in Figure 3) shows major growth of CCA, this altiaadly shrinks the
gray area at the bottom, which is the amount left over for PG&E to suiptyolor sections of
thechart on theight breaks down the portions of PG&E's electricity supply into the RPS
renewables, hydropower, and "other".

By 2030,the remaining gam the charbn the rightabeled "otheris very small after
accounting for renewable energy and hydropowethe 2030'High CCA" scenarigthere isnot
enoughroom forfull operation ofthe nuclear planAnd the situation would onlget worse for
the nuclear plant after 2030.

In fact,only a fractionof the section labeled "othewould be available forDiablo Canyorto
continue operatingrherearemultiple sources foadditional claims:

1. Spot market purchases required to baldwcely load; PG&E reported in 2014 that
this amounted to 21% of its electricity suppfequivalent to about 10 TWh in the "High
CCA Penetration” scenarig even if PG&E pares back spot market purchas@se will
be needetb balance thaind and solaenergywith daily fluctuations in demand.

2. PG&E is required to purchase 1,38@gawattsNIW) capacityof new combined heat
and power® which could produce anywhere from 5 to 10 TWfltelectricity, depending
on howthese plants areperated.

14 Electricity Retail Suppliers' 2014 Power Content Percentagifornia Energy Commission.
http://www.energy.ca.gov/sb1305/documents/index.html

5 The charts from the PG&E consultant report are measured in tefsouagt (TWh), which are 1,000 gigawatt
hours. Thus, Di abl o-hdbrs peyyearid equalt@180WH gi gawatt

'8 CHP Program Settlement Agreement Term Sheet, October 8, (2810,
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3. Hydropover can fluctuate greatly from year to year; in 2011 PG&E reported 18
percent of its electricity from large hydropower, equivalent to nearly 15 TWh, which is
about doublehe amount shown in the charts; the risk of years with larger amounts of
hydropower castrains PG&E's ability to lock down firm energy deliveries through long
term contracts.

Addingall of these sources togethemuld supply from 10 to 25 TWhvhich needs to fit inside

of the category called "oth&rThus, any requirement for replaciBgablo Canyommusttake

into account these constraints. Framing longer term renewable energy requirements in terms of a
percentagef retail sales rather than an absolute amount of gigdwaiis is a prudent way to

manage the risk additional growth ofCommunity Choice or customer setfeneration.

Statewide Perspectiven Nuclear Plant Retirements

Supporters of nuclear power argue that retiringleamplantsdoesgreat damage to California's

clean energy and climate goals. However, these criticisms radically underestimate the magnitude
of California's existing clean energy commitméntshich includedramatic increases in

renewable energy and energy efficiedgairst whicharetiring nuclear plant appear as merely
atemporary blip.

Figure 4: California New Clean Energy Policies & Retiring Nuclear Plants
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The charabove(Figure 4)adds California’s various clean energy programs on top of its nuclear
generatiorto show the net effect of removimgiclear poweplantson overall progress in the
statés clean energgrograms."*8 The lowest section shows the amount of electricity delivered

" Historical data from 2002 to 2015 for nuclear and renewable electricity generation from California Energy
Commission system power reports, which can be accessed from this webpage:
http://energyalmanac.ca.gov/electricity/total _system_power.html
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from nuclear power to Californidnitially, three nuclear power plants produwadgout 45,000
gigawatthours per year combined, followed by the twesiate nuclear plants retiridgSan
Onofre in 2012, and then Diablo Canyon in 2025. After 2025, the Palo Verde nuclear power
plant in Arizona is shown continuing to deliver about 8,0@@wiatthours per year of

electricity, although none of this is provided to PG&E.

The stack above the nuclear segmerascending ordencludesthe renewableportfolio

standard (RPShewcombined heat and power (CHBhdnet metered solar photovoltai

(NEM Solar PV) The top sections shaothiree sources of energy efficiency, which are included
in the broad category of "clean energy” even though thegearandsideresources rather than
energy supply. The top line sums up all these selected enenmggsou

Thetop line shows modest dip in 2012lue toretirement of San Onofre Nuclear Generation
Station (SONGS)iollowed by rapid recovery within two years due to the great speed at which
clean energy resources were addéds is because clean energy resources far more than make
up for the loss of nuclear power and continue to grow dramatically on a relatively steady
trendline after 2012The projectionsafter 2015areestimatesubject tocontingenciesncluding

the levelof future demand antthe degree of success in meeting the state's clean energy targets.
These uncertainties only marginally affect the main point illustrated in the future projections of
the grapB that retirement oDiablo Canyorin 2025 would have minial and temporary effect
when measured against the scope of California's clean energy policies.

Renewable energncludesin-state generatioandimports It also includepower fromfacilities
installed prior to 201#hat arestill in operation, becaugbe stateaenewable energgoalsarenot
limited to new generatiorHowever, the energy efficiency savings are only showwhkat is
new after 2014in accordance with state policy set by law in SB %8Bimilarly, the graph also
only shows new combineédt and powersince that is what state policy specifiesTheclean
energyresourcesor Californiainclude thefollowing:

18 projections for future energy efficiency, net meter solar photovoltaics, combined heat and power, and renewable
enegy are explained below. Retirement of Diablo Canyon assumes implementation of the plan to retire the nuclear
plant in 2024 and 2025, with the chart reflecting the loss of 18,000 gighauats distributed over two years.

19 SB 350 amends Section 25310 d fublic Resources Code to read, ((9)On or before November 1, 2017, the
[California Energy] commission, in collaboration with the Public Utilities Commission and local publicly owned
electric utilities, in a public process that allows input from ogtt@keholders, shall establish annual targets for
statewide energy efficiency savings and demand reduction that will achieve a cumulative doubling of statewide
energy efficiency savings in electricity and natural gas final end uses of retail customansidny 1, 2030. The
commission shall base the targets on a doubling of the midcase estimate of additional achievable energy efficiency
savings, as contained in the California Energy Demand Updated Forecas (2%l adopted by the commission,
extended t®030 using an average annual growth rate, and the targets adopted by local publicly owned electric
utilities pursuant to Section 9505 of the Public Utilities Code, extended to 2030 using an average annual growth rate,
to the extent doing so is cost effiget feasible, and will not adversely impact public health and safety."
http://leqginfo.legislature.ca.gov/faces/billNavClient.xhtmI?bill_id=201520160SB350

% Change Scoping Plan, California Air Resources Board, December 2008, p. 44.
https://www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm
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California Clean Energf?olicy Resources by 2030

Gigawatt-
Category Chart Label hours
SB 350 Energy Efficiency sb 350 efficiency 38,00(
Additional Achievable Energy Efficiency add. Efficiency 38,000
Efficiency Embedded in the Forecast forecast efficiency 34,50(
Net Meter Solar Photovoltaics nem solar pv 29,00(q
New Combined Heat and Power ab 32 chp/ab 32 chp gap 24,500
50% Renewable Portfolio Standard rps renewables 98,00(
Subtotal Clean Energy 262,000

Renewable energy amkewenergy efficiency programs add upadotal ofover260,000
gigawatthoursper yeaiby 203Q compared td.8,000 gigawathours lost from each of the
nuclear plantsin other words, the state's existing clean energy progranabatgsevernimes
larger than the tweetiring nuclear plants combined.

Theassumptions afi@ certain ways resilient. For exampéssume worg case scenario where
none oftheadditional SB 35@nergy efficiency is realized hisin turnwill increase the retail
salesof electricity by an equal amour8ince California'senewable energy requiremergaches

50 percent of retail saléyy 2030 the amount of renewable energy will increase to offset half the
loss of energy efficiencylhus the top line in the chartshowing the sum of nuclear plus clean
energy would only decreasmarginallyin 2030 in the event of a radical policy failure for
energy efficiencyAlso, the chart does not reflect tleint Propos& clean energy that is

additional to thestate policies.

Another way to look at the scale of California's cleaergy resources is to stack them up in
comparison to total electricity generation, shown in the line at the top of the(§igpre 5)

Figure 5: California Clean Electricity Policies Compared to Total Generation
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Together, e clean energy source®aquivalent td 08 percentof the total amount olectricity
generatiorby 2030 This apparent paradox oleanresources exceedirtige actual powesupply
is possible because the negative attritfitenergy efficiency savin@sso called "negawatt
hoursd is also countedand efficiency savings are by definition not electricity generakion
this chart, existing combined heat and power (CHP) is also ingludaddition to the new CHP
required by the state's climate plan.

Here is a summargxplanatiorof the clean energy resources:

Renewable Energystate legislatiofSB 350 requireselectric utilities,CCAs and electric

service providers tDA customers, tincreag renewable energfRPSrenewables)o 50

percentf retail sales by 2030vhich is projectedn the chart above (Figure &) reachabout

100,000 gigawathours by that yeail he additional efficiency from SB 85and the energghat
customers generate for their own use, both redtility retail sales. These two factors, umn,

reduce the amount of renewable energy that is required to significantly less than might otherwise
be assumed[SeeAppendix H

Figure 6: Decreasing Renewable Energy Tairg&esponse to Efficiency Poias

California Forecast Retail Sales and 50% Renewable Target
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The top line in the chatFigure 6)shows theCalifornia Energy Commission2015mid-case

demand forecador electricity deliveries to customers, while the next line beloiiviitd-

AAEE") reflects the miecase savings from additional efficiency that is not embedded in the
baseline forecast he line labeled "SB 350" shows the effect of doubling savings from
additionalefficiency as required by SB 350. The bottom line shows 50 percent of the retail sales
after implementing SB 350's efficiency target. The state's actual renewable Euriggment

does not reach 58ercentuntil 2030, but thiggraphshows how decreasing retail sales also
decreases the amount of renewable energy that would be needed to meetca 50
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requiremertd as if it applied for the full time period in the graftne trendline for the 50
percentrenewable energy requirement leamabout108,000 gigawathoursif it were extended
to 2030.

Net metered solar photovoltaid$EM solarPV), where customers generate their own electricity
to offset their utility bills,is currently forecast by the Energy Commission to reach 18,000
gigawatts of installed capacity by 2030, which would generate another 29,000 gigamratbf
energy beyond the renewable energy from utilities and other retail sellers of elettricity.

Combned Heat and Powé€HP) The state's climate plan setsiastalled capacittarget of
4,000 megawatts of new highly efficic@HP, generating 30,000 gigawdtours per yedr

about 10 percent of the state's electridifhile thiselectricalgeneration imssumed to use
natural gas, its high efficiency is intendedstwe6.7 million tons per year of carbon dioxide
emissiongSee Appendix D1)A 3,000 megawatt program, representinggraportionateshare

of thethree majoinvestor owned utilitieglOUs), PG&E, SCE, and SDG&Fhas been
implemented by a settlement agreement approved byRREE The most recerreported
procurement by thEDUs is 2,163 megawatt®f installed capacity, which is 72% of theUs'

share of the program goZIThe balance of the climate plan goal, 1,837 megawatts of installed
capacity is shown as a separate section on the first chart as "AB 32 CHP gap", whereas the
second chart shows @HPtogetherThe newCHPfrom the climate plaims assumed to be
deployed wer ten yearsbetween 2016 and 2025 order to be conservatiyvalthough thehree
largelOUs are expected to procure thtargetsby 2020.

ThenewCHPreplaces about 9fercentof the capacity anthostof the energy of the two
retiring nuclear plantsiCalifornia. Furthermore, the improved efficiency create@biyro
compared to conventional coal and naturaltbasit replace® reduces fossil fuel consumption,
equivalent to most of the carbon benefit of one ofiihelear power plants?

While the4,000 megawatts aEHP capacity is consistent with original climate plan tardes, t
amount of electrical generationassumed to be about 25,000 gigavisttirs,significantly less
thanthe 30,000 gigawattoursstated in the original climate plafhe climate plan assumed that
CHP plants operate at very high capacity factor of abope86entwhich implies operation as

% The California Energy @mmission projects that net metered solar photovoltaics will reach 21,085 gidpaestt
by 2026, increasing at the rate of about 2,000 gigawaits per year. Data is shown in Appendix E.

% Decision Adopting Proposed Settlement, California Public tigiliCommission,
http://docs.cpuc.ca.gov/PublishedDocs/WORD_PDF/FINAL _DECISION/128624.PDF

% Tracking Progress, Combined Heat and Power, California Energy Commisasnpdated
9/16/2015 http://www.energy.ca.gov/renewables/tracking_progress/documents/combined_heat_and_power.pdf

#The 10U share of the greenhouse gas goal would have been to save 4.8 million tons, but this was decreased to
2.72 million tons due to technical corrections. TB&Js have lower carbon emission rate from the conventional than
the state average due to almns use of coal. Since combined heat and power replaces other fossil fuel generation,
the savings in CO2 will also be less. The publicly owned utilities have significant coal in their energy supply, so
replacing that with combined heat and power will hpraportionally greater CO2 reductioho date it is not clear

if publicly owned utilities have implemented this climate plan measure.
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an inflexible base load plartiowever, in a future with a large amount of solar and wind power
it will be necessary to operate CHP ptam a more flexible manner. The revised scoping plan in
2014 took note of this point:

" CHP is primarily a baseload resource but needs to be dispatchable to help the
Stateaddress load balancing needs."

This change in operational serviegll require producing significantly less electricity from a
given amount of CHP installed capacity. Therefore, energy generation from the new CHP is
decreased to a somewhat arbitrary level near 25,000 gigamat to illustrate this effect.
Existingnatural gasCHP apparently has even lowaveragecapacity factor, witmearly8,000
megawatts binstalled capacity producing less tha®000 gigawathours per yeareflecting a
capacity factor of only aboutercent®?’

Enerqgy Efficiencyis shown inthe topthreesections in the graphvith each section contributing
similar amounts of energy saving&he lower sectioncalled "forecast efficiencyfs the amount

of energy efficiency embedded withime Energy Commission's 2015 California Energy
Demand forecagCED 2015) this represents savings from programs and standards that have
already been implemented and that will continue to save energy in the Tiltigreategory is
conventionally referred to ammmitted efficiengyandreaches annual savings of 3W0
gigawatthours by 202éhat is embedded in the baseline forecasien ompared to the 201%

The middle efficiency section, "add. efficiency", shokdditional Achievable Energy

Efficiency (AAEE) beyond what is embedded in the baseline forecast; sheggsnclude

potential futuramprovementso efficiency standardsindlikely future efficiency programsn

recent years, the Energy Commission has been providing forecasts for retail sales of electricity
bothwith and without the AAEE. Thereforéhese values must be compared in order to

determine the amant of AAEE that is implied?®

% First Update to the AB 32 Scoping Plan, Appendix C Focus Group Working Paper on Energy, posted March 14,
2014 .https://www.arb.ca.gov/cc/scopingplan/document/updatedscopingplan2013.htm

%6 Capacity data for combined heat and power is from earlier editions of the California EnergysSimmi
California Power Plant Database.
http://energyalmanac.ca.gov/electricity/

27U.S. Energy Information Administration data shows the following amount of cogeneration from natural gas in
California for 201% 16,129 gigawathours of "electric utility" cogeneration, 10,862 gigawiurs from

industrial cogeneration, and 1,573 gigawadtrs from commercial sector cogeneration, for a total of 28,564
gigawatthours. Filters for state and category inus selected from the browser.
http://www.eia.gov/electcity/data/browser/#/topic/0?agg=2,0,1&fuel=fg29&geo=000000000004&sec=0g&freq=A
&start=2002&end=2015&ctype=linechart&ltype=pin&rtype=s&maptype=0&rse=0&pin

% The California Energy Commission demand forecast begins measurement from 1975, however thisusgsrt
on new savings beginning in 2015. Residential efficiency adds approximately 12,000 glyawatand non
residential 18,000 gigawaliours by 2026 when compared to 20%8g Appendices G1 and G2.

#The data behind these calculations are shovineniables in Appendices E1, E2, and H8wever, SB 350 also
requires the Energy Commission to apply criteria screens for cost effectiveness, feasibility, and public health and
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SB 350 requires doubling the AAEnount of energy savings by 2030, whaatditional
contributionis shown in the top section of the graph Figures5 and 6 The AAEE by 2030 is
projected to reach 33,000 gigawhturs of savings per year, with SB 350 adding another 33,000
gigawatthours.These savings do not include the pubhclyned utilities, which have efficiency
requirements in SB 350 that are to be determineithés Energy Commissiofi.

Thetable and graphs abowaly show new efficiency afte015 with some of théenefitsof
improvementgarrying over from year to yedf the programs are all successful in meeting state
projections and policy goafsursuanto SB 350 Californiashould reaclover 100000 gigawatt
hours per yeaof energy efficiency savinga 203Q

Climate Effect of Nuclear Retiremens

WhenSan Onofre Nuclear Generating Station retired abrup@®p12, state's growing clean

energy programeepla@dthe nuclear plant with renewable electricity by early 2@idblo

Canyonis assumedb fully retire by August 2025, as in tld@int Proposabetween PG&E and

other negotiating parties. Becaudi@blo Canyoris planned to be retired over two yedne

effect is only a flattening of progress on the net benefits of clean energy for about a year and a
half, followed by continued steep increase. Palo Verde Nuclear Plant in Arizassuised to be
providing electicity after 2026, since its operatifigensecontinues until thenid-2040s>*

When operating,ach of the retiring nuclear plants averagdasgeneratedbout6 percentof

the state's total electricity supply.i$is smaller than the oftecitedfigure of 9percentwhich

is the fraction ofn-state generationand ismisleading because it excludes accounting for a third
of California's electricity importetfom outof-state

Combined, the two retiring plants add udl®percent of the statetectricity. This ishalf the
amountof The Breakthrough Institute founditichaelShellenberger'slaim that retirement of
the two nuclear plants would causgtural gas generatida risefrom 45to 70percend an
increase of 2Percentshar® of California's electricity®? This error was baseth part, onthe
confusion betweeim-state generatioand California's total electricity supply. In the year after
San Onofre Nuclear Generating Station retisdectricity fromnatural gas increased fro#d to

60 percentof in-state generationBut if both instate and imported electricity is accounted, then
natural ga®nly increased from 35 to 48ercentof the total supply(See Appendices C1 & C2)

safety. The results of this evaluation are yet to be determined; howeverjietion in the chart assumes these
criteria can be met.

%0 See previous cite from SB 350.

3L TOP PLANTS: Palo Verde Nuclear Generating Statidintersburg, ArizonaDr. Robert Peltier, PE,
11/01/2015http://www.powermag.com/paleerdenucleargeneratingstationwintersburgarizona/

32 Anatomy of a nuke closure: How PG&E decided to shidiablo CanyonBy Herman K. TrabishJuly 7, 2016
http://www.utilitydive.com/news/anatomyf-a-nuke-closurehowpge-decidedto-shutterdiablo-canyon/421979/
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However, tleincrease ohaturalgas power generation wasly partially due to the retiring

nuclear plant. In fact, a lot was going on between 2011 and 2012, including the onset of a major
drought that reduced hydropower generation by am®®00 gigawathours®® Less

hydropower is usually backfilled by increaseatural gas generation, a factbatwas nearly as

large agheretiring nuclear plant. Another change was recovery from the Great Recession of
2008 which added a demand spike of 6,000 to 8,000 gigaweaits in 2012 In other words,

several factortogether created a "gap" of about 40,000 gigavatirs that needed to be filled

by other sources of electricity

Natural gas ackfilled most of this gasupplemented by over 7,000 gigawladiurs of additional

spot market imports from other states, plu®©6,8igawatthours of new renewable energy that
came odine in 2012.The chart on the lefin Figure 7)shows the causes of the "gap", of which
retirement of San Onofre Nuclear Generating Station was only one factor, while the chart on the
right shows whiaresources filled that gap in 2012.

Figure 7: Changes in California's Electricity Supply in 2012

California Electricity Gap in 2012 Filling the Gap in 2012
100% 100%
5,067
90% 8,314 e 90% —
80% — 80%
: [ Demand Growth B Additional
Renewables
70% 70%
60% 14,868 60%
27,419 I Additional Natural
50% [ Less Hydropower 50% Gas
40% — 40%
30% —— 30%
0 Additional Market
[ Less Nuclear
20% 17,443 ! 20% Imports
10% ———— 10% 7,675 ——
0% 0%
Gigawatt-Hours Gigawatt-Hours

33 California Energy Commission data shows hydroelectricity from large hydroelectric plants, including s in
and outof-state sources, decstag from 38,000 gigawatiours in 2011 to slightly less than 25,000 gigaswatirs

in 2013 a reduction of about 13,000 gigawhtiurs. Small hydropower, which qualifies for the state's RPS
program, generated over 6,000 gigawsttirs in 2011, and decreds® less than 4,500 gigawditburs in 2012.
Thus total hydropower decreased by nearly 15,000 gigdwaits. (see Appendices C1 and C2)

3 California Energy Commission system power reports show total electrical genera2i@®,6%2 gigawathours

in 2011, and 301,966 gigawdtburs in 2012, an increase of 8,314 gigavaatirs of demand for electrical
generation. (see Appendices C1 and C2)
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The increase in natural gas generatiod spot market purchasesmused increasegfeenhouse
gasemissions from the electricity sector, as the followgogte® from nuclear advocate Revis
Jame?®, echoed around tHaternet, points out:

"Take what has already happened in California, for example. The California Air
Resources Board saidin 2014thah e st at eds carbon dioxide
9 million metric tons in the 12 months following the 2012 closure of two San Onofre
reactordn Southern California."

No source from the Air Resources Board is provided to verify this clEmaspecificfigure of

an additional 9 million tons of carbon dide in the 12 months after closing San Onafoes
appear in a report from the Energy Institute at Haas, UC Berkéteyever, there are serious
limitations to using this as a reliable source. For one, the report comes with the following
notification on tke cover page:Energy Institute at Haas working papers are circulated for
discussion and comment purposes. They have not beerepesved or been subject to review
by any editorial board.*’ Another problem is that the analysis relies on U.S. Energy
Information Administration data for istate generation, and the GGXD data for spot market
imports.Thisdoes not capture the large amountaftractecenergy imports, especially nuclear,
hydropower, and renewable energimilar toMr. Shellenbergés error The Haas report also
discusseshe factthat the retiring nuclear plant was not the attigngehappening in 2018
increaseGHG emissions, angoints outthat hydropower was low.

An article by the senior editor for MIT's Technology Reviauts as an echo chamber for Mr.
Shellenberger's Breakthrough Institubat ups the ante

"According tothe Breakthrough Institut@ San Francisebasel research organization

that supports nuclear power to limit climate change, the 2013 closing of the San Onofre
nuclear plant added nearly 11 million tons of carbon dioxide annually to the atmosphere.
Closing Diablo Canyon would result in a similar amo(fit.

Not to be outdone, another nuclear advocate increased the estmateirther:

% Closing Diablo Canyon: California Rolls the Dice with Renewables (and NaturalB3eRevis W. Jameslune
27,2016

http://www.realclearenerqy.org/articles/2016/06/27/closing_diablo _canyon california_rolls_the dice with renewab
les and natural gas 109179.html

% Revis James' LinkedIn account claims he is Vice President, Policy Planning and Development for the Nuclear
Enrergy Institute, and a Director in EPRI's Generation R&D Sector, responsible for a staff of 35 researchers and an
overall budget of $35M.

3" Market Impacts of a Nuclear Power Plant Closure, Lucas Davis and Catherine Hausman, Revised May 2015,
https://ei.haa.berkeley.edu/research/papers/WP248.pdf

3 Nuclear Shutdowns Could Ramp Up U.S. Carbon EmissionRjdhard Martin May 20, 2016,
https://www.technologyreview.com/s/601533/nucisautdownscouldrampup-us-carboremissions/
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"In 2013, per industry statistics, Diablo Canyon avoided 181dl®&>n metric tons of
carbon dioxide emissions, equal to the carbon dioxide emissions from abuilliai2
modern design automobile¥"

Aside from exaggerationthese figures are misleading becd&uses already pointed aiit

reduced nuclear power was not the only fatttat tended to increase emissions, and there were
countervailing factors that tended to des® emissiondost importantlythe claim of 9 million
tons(or 11 million tons, or13.4 million tons ord wandering off into terra incognida 72 million
automobiled®) increases not consistent with thetate's officialGHG inventory:* ** which

showed California's total emissions in 20144%.71million metrictons, and448.33million

tons in 2012% an increase of 62 million tongd substantiallysmaller tha the prenuclear
estimatesFurthermore, the state's emissions decreased ire#téwo yearssuch that by 2014

theywere slightly below 2011. The Air Resources Board provides the following graph

% Why we should keepiablo Canyomuclear power plant opehetters to the Editorby Gene NelsoMarch 15,
20186 http://www.sanluisobispo.com/opinion/letteisthe-editor/article66255217.html

“0 A gallon of gasoline produces about 20 pounds of CO2 emissions. Assuming an average automobile gets 25 miles
per gallon, and is driven 12,000 miles per year, results inseonsumption of 480 gallons of gasoline, and 4.36

metric tons of CO2. Therefore, this fleet of automobiles would emit 4.36 tons times 72 million = 313 million metric
tons of CO2 (MMTCO2e) per year, far more than California's entire electricity se8tNB CO2e) and

transportation sector (160 MMTCO2e) combined in 2014.

“*1 The previous inventorghowed California's total emissions in 2011 as 454.61 million tons, and 460.82 million
tons in 2012; an increase of 6.21 million to8sJifornia Greenhouse Gas Inventory for 213 by Category

as Defined in the 2008 Scoping Plan, California Environmental Protection Agency, Air Resources Board, Updated
April 24, 2015.

http://www.arb.ca.gov/cc/inventory/pubs/reports/2000_2013/ghg_inventory scopingplarl208mi50831.pdf

“2 California Greenhouse Gas Inventory for 28143 by Category as Defined in the 2008 ScopitanP
California Environmental Protection Agency, Air Resources Board,
https://www.arb.ca.gov/cc/inventory/data/tables/ghgetory_scopingplan_2000D4.pdf

“3 All figures cited as "tons" mean metric tons in conformity with the state's greenhouse gasrindats.
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Figure 8:California Greenhouse Gas Emissions 2000 to 2614
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Overall,California'sGHG emissions are down 46 million metric tonsnfrethe peak in 2004

Figure 8shows clearly that the events of 2012, of which retirement of San Onofre was only one
aspect, resulted in a minor-tipk that was erasedithin two yearsMore importantly,

California by 2014 was 10.5 million metric tons abtive 2020 target of 431 million tons, more
than 80 percent of the reductineededrom the peak year of 2004 to reatle 2020 goal® The

2020 goal should be achievable within the framework of projected retirement of out of state coal
contractsin additon towhat is required to meet the 33 percent renewable electricity mandate.

Looking more narrowly at the electricity sector also reveals interesting trends.

Figure9: Greenhouse Gas Emissions from California ElectfCity

Total Electric Power

million tonnes CO,e

“ https://www.arb.ca.gov/cc/inventory/data/graph/bar/bar_2014_scopingplan.png

“ California 1990 Greenhouse Gas Emissions Level and 2020 Liasitreviewed on May 6, 2015
https://www.arb.ca.gov/cc/inventory/1990level/1990level.htm

62016 Edition California GHG Emission InventofF1FCalifornia Greenhouse Gas Emissions fol020@014
Trends of Emissions and Other Indicat&/ERSION June 17, 2016
https://www.arb.ca.gov/cc/inventory/pubs/reports/2000_2014/ghg_inventory_trentld _00160617.pdf
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The chart abovéFigure 9)shows that lectric power emisions peaked in 2001 at 18#llion

tons, and decreased&8 million tons by 2011. The next year showed an increasendauty all

of the effect of 2012 had been erased in the following wban electricity sector emissisn

went down to 89.65 million ton$n other words, the recoveof reduced carbon emissioimsthe
electricity sector was even more rapid than for the state as a whole. The breakdown between in
state and imported electricity shows the redsaile in-stateemissions increased, emissions

from imported electricity maintained a decreasing trend every year after 2011. This was a factor

that the Haas study did not adequately capture, due to its reliance omatiatas biased toward
in-state generation.

Similar factors will be at work in the 2020s, as more coal is scheduled to retire, and the state
requires all retail sellers of electriaityincluding PG&E to increase renewable energy to 50%
of retail saledby 2030

The following chart shows retiring coal comtts*’

Figure 10:Retirement of California Codired Electrical Generation

Actual and Expected Reductions of Energy by Coal- and Petroleum Coke-Fired Plants
Used to Serve California Loads (2007-2026)
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Sources: 1) Electricity Supply Forms (S-2 and $-5) submitted by load-serving entities ( LSEs) for the California Energy
Commission's 2009, 2011, 2013, and 2015 Integrated Energy Policy Reports (IEFPR) available
at http://energyalmanac.ca.gov/electricity/; 2) M-3-R Resolution No. 2015-02.

47 California Energy CommissioiiTracking Progress, Actual and Expected Energy Féwal for
Cal i for ni aastOpdated\id/7é20415,
http://www.energy.ca.gov/renewables/tracking_progress/documents/current_expected_energy from_coal.pdf
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Thereduction of about 6,000 gigawditburs in coal between 2010 and 2012 was close in time to
the loss of 18,000 gigawdtburs from San Onofre Nuclear Plaimtother wordsretiring coal
helped to mitigate San Onofre's retiremiantegard to carbon dioxide emissio&émilarly, an
expecteddecrease of about 11,000 gigawadurs ofimportedcoaltfired electricityin 2025
coincides with the planned retirementablo CanyonWhile a portion of the coal is replaced

by natural gas, the ongoing stataity to greatly increase renewable energy will reduce the use
of natural gas.

The overalistateclimate goal igo reduceGHG emissions to 1990 levels by 2050In 1990,

electricity was reported to be responsible for 110.6 million tdrsrbon dioxide equivaleft

Even though the general target is not applied equally to each sector, if it were, the electric sector
is far below the 1990 level. Out of the reduction of 33 million tons from the peak, 19 million tons
is essentially a gift to other sectors that are short on their contribusionthe notion that the
electricity sector is not pulling its weight due ttéiniag nuclear plants is opposite of the truth.

ReplacementEnergy Resourcedor Diablo Canyon

PG&E proposes thatjpon closingDiablo Canyontheywould promise deployment of three
tranches of clean energy, including 2,000 gigalwatirs gross cinnu& energy efficiency
savingy"efficiency') prior to closing the plant in 2025, another 2,000 gigaWatirs of either
renewable energwr grossefficiencysavingsor bothcombineduntil 2030, andavoluntary 55
percentrenewableortfolio standard"RPS") until the 2040sor an earlier datd the state adopts
a higherenewable energyequirement.

Quantifying the cumulative benefit of this proposal is difficult because 1) efficiency is measured
in "gross" terms, before lossdwmtare unavoiddle both initially inthe deploymenbf efficiency
measuresand over time as decay program benefiteccurs, and thproposalkdoes not make

clear if this loss must be compensagéitier during obeyond the time period of each traach

and 2) theemountof renewable energy from tlegher RPS$ercentagelepends upon how much
retail sales PG&E will have after 2030, but this will decline if there is increasiaggy

efficiency, selfgenerationanddeparting load taommunity choicer direct access

It is possible to estimate tbamulativeamount of these resources by making certain
assumptionswhich also illuminates some of the potential issues associated with the proposal:

First Tranche (to 2025Y.he Joint Proposal states that the initial requasbffers of efficiency
would be released hjune 1, 2018, implyinthatsignificant savings are not likely to begin until
2019.Theproposal aims fo2,000"gross"gigawatthours of savingso be installed by January
1,2025 Therefore, it is assumed hehat this efficiency would be gradually ramped up between
2019 and 2024There are a few optiorier how these savings might persist after 2025

8 AB 32, California Global Warming Solutions Act of 2006,
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtm|?bill id=200520060AB32

*9 Callifornia Air Resources Board,
https://www.arb.ca.gov/cc/inventory/pubs/reports/staff_report_1990_level.pdf
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1 Deployment of efficiency reaches 2,000 gigawettirs in 2025, and then gradlya
decays over a number of years because the program savings are not refreshed

1 The proposal is modified and/or clarifieddosure that PG&E maintains these savings in
future years through backfilling decay of the efficiency

1 The savings are preserved lBjrig incorporated into later programs, either through
second tranche efficiency described below, or through the increasing amount of
efficiency through SB 350

Because there is no explicit assurance in the proposal to the contimassumed here thiie
savingswill decay after installation is complete in 2025. And because PG&E assures that these
measures are additional to other efficiency programs, it is assumed that these savings are
additional to SB 350 over the longer terhhowever the efficiencytargets of SB 350 are so
ambitious, and measurements of efficiency savings sufficiently challenging, that it may prove
difficult to create and to prove additionality over the longer term.

Second Tranche (2620 2030):The second tranchefigr procuremat of 2,000 gigawathours

of efficiency and/or electricalenerationwith an altsource request for offelsy June 1, 2020

The proposal's assurance is that deliveries would be for a minimum of five years, and achieve
2,000 gigawathours per year betwr€025 and 2030Any additional efficiencyafter 2025s
assumedo be additionato efficiency fromthe first tranchgsince otherwise there would litle

net benefit to this portion of the proposkb the extent that part or all of the 2000 gigawatt

hours for the second tranche is met with addii electrical generationit is notspecified

whether this willextend beyond 203@ is assumed here that the commitmiertranche 3as

written, only promisesa total of55%renewable energgfter 2030, rather than generation
additional to the second tranche.

Third Tranche (2030 to mid040s):PG&E commitgo a voluntary 5%ercentrenewable

portfolio standardRP9 after 2030 This commitment is proposed continueup to the mid
2040s, dung the period thabiablo Canyorwould have operated had relicensing been
approvedBoth thestate'sRPSand PG&E's proposed voluntary 55 percent renewable eaezgy
measured as@ercentage of retail salegsather than a percentage of electrical gdimra
Electrical generation is a larger number because it must produce extra energy to offset "line
losses" in the power grid, which average about 7 percent for CalifSrnia.

Theproposaleaves the door open for additional procurement if PG&E wishestaadCPUC
agreeslin addition to energy efficiency and renewable electricity generatiopytposal
supports new resource integration and energy stthajfeG&E could procureThe proposal
also aims to address other important issuesuding transitonal funding for employees of the
plant, as well as temporary compensation for loss of local tax revenue.

Theproposabinds the signatoryparties to support recovery of costs associated with the
replacemenGHG-freeenergy resources through nbypassable charggsesumablymeaning
the signatory parties support the position tHietustomersn PG&E's entire service territory

0 http://www.energy.ca.gov/2011publications/G200-201 1009/ CEC-200-2011-009.pdf
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will have to pay for thiseplacementeven customers who are not receiving their elettricom
PG&E. In order for the terms of th#int Proposaio impose actual costs on customers, the
position of the parties would need to be accepted for specific procurefreardgrgy resources
approved by th€PUC Furthermore, any actual procurementdaing theJoint Proposak
voluntary on the part of PG&E. Thus, theposalhasno currenpower in terms of what
procurementvill actually occurand would only have limited power everagprovedy the

CPUC Part of this limitation is inherent in tf% RPS commitment, which exposes the target
to risk of:

1 The state adopting a higher RPS and making the renewable energy portion of the
proposal moot

1 Factors that affect demand, including energy efficiency, erodinguéasetitative amount
of the higher wluntary RPS

1 Departing load fronDirect AccesandCommunity Choice programsvhich reduces the
amount of electricity required to meet g% RPS commitment from PG&E

Quantification of the difference between the existing 50% RPS and PG&E's proposedryolun
55% RPS depends on retail salBge California Energy Commission's most recent forecast for
PG&E showgetail sales decreasing from 75,000 gigaviatirs in 2014 t@0,000 gigawatt

hours from 2026 to 203@ising midcase assumptions for bagee denand and additional
achievable energy efficiency. However, if this is adjusted for 1) the requirement from SB 350 to
double energy efficiency savings, 2) n@&A programs that have already announced-sijayt

and 3) the commitment under the Joint Propasgalrocure an additional 2,000 gigawhtturs

per year of efficiency savings, then PG&E's demand would decrease tala@0@@ gigawatt

hours per year by 30.

Figurell: PG&E Forecast and Adjusted Demand for Energy Efficiency
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After these adjustmentge made to the demand forec#isg, voluntary commitment to five
percent renewable energy would eqaladut2,350 gigawatthours, in addition to the state's 50
percent renewable requirement.

Thefirst trancheof 2,000 gigawathours of efficiency gradally decay after 2025while the
second tranchef efficiencybegins to decay after 203Dhe second tranche of 2,000 gigawatt
hours is assumed to be evenly split between efficiency and renewable gen@rhédianche 3
commitment to thextrab percenrenewable energequires adding more renewable energy
beginning in 2030. The following chart illustrates how this might unfold.

Scenario 1: Half Renewable Energy & Half Efficiency for Tranche 2

lllustrative Tranches of Renewables & Efficiency in Joint Proposal
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5,000

4,000 I

Tranche 2 Efficiency

3,000
Tranche 1 Efficiency

2,000

Tranch 3 Renewables

1,000

Tranche 2 Renewables

2015 2020 2025 2030 2035 2040

In thisfirst scenario, theombinedresources peak 2030, replacing 28 percentbfablo

Canyors normal electricity generation. However, the decay of energy efficiency rolls this back
to about 20 percemiver the next decad# there is no commitment to maintain the savings after
the period in which thy are procured.

Another alternative is to procure only renewable electricity for the second tranche aftes2025,
there is no additionalecond tranchef efficiency. In this case, less additional renewable energy
must be procured to reach the extra 5 percent target in 2080ess total efficiency is procured.
The result is that the resource peak in 2030 is 1,000 gighwatts less than when more
efficiency is put into the mix in the first scenario.
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Scenario 2: All RenewabEnergyfor Tranche 2

lllustrative Tranches of Renewables & Efficiency in Joint Proposal
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These two scenarios show how relatively subtle assumptions about resource deployment can
affect the outcome, even without changing the total amofurgsources in each tranche.

Another important effect is the interaction between energy efficiencthamdnewable energy
targetbased on the percentage of retail saldsch is not reflected in the scenarios abdvas
effect is quite large when thienewable energy targetaches 5@nd 55 percentn these cases,
every additional unit of efficiency will be half offset by a reduction in the amount of renewable
energy needed to meet the target. So, adding 2,000 gigaouatt of efficiency will redue the
amount of renewable energy by about 1,000 gigaka@its.This avoided renewable energy
purchase represents a cost savings that can be attributed to the additional efficiency.

The joint proposal also includes support for adding resources to réiptacgiability ofDiablo

Canyon which would be important if the main sources of renewable energy are likely to be solar
and wind.Thereliability resourcegould include demand response or energy storage. Storage
can reduce the waste of excess renewgdteration, but also incurs energy los3émse effects
should be properly accounted for when determining the renewable energy requirements, since
energy losses from storage and curtailment of renewable generation are not delivered to
customers.

Utilit y Share ofElectricity Market

Retirement of nuclear plants in Califorraantinues the long term trend of electric utilities in
California pulling back from the business of generating electricity. This has important strategic
implications for other provids of electricity that might have been perceived as "competing”
with theinvestorowned utilities ("IOUs")
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The two large nuclear plants in California constitutedattiary utility -owned electrical
generation remaining after most generation assetbdwmtlivested inthe 1990sThe other
electricity sources held as assets ofl®ds include some hydropower, a small fraction ef in
state natural gas plants, and a minimal amount of renewable eGerggntly, PG& owns
power plants that produce 37% of the electricity that the utility suppliesbantied
customers?

Total 2015 Actual Electricity Generated and Procured - 72113 GWh™:

Percent of Bundled Retail Sales

Owned Generation Facilities

MNuclear 22.6%
Small Hydroelectric 0.7%
Large Hydroslectric 4.6%
Fossil fuel-fired 8.9%
Solar 0.4%
Total 37.2%

The majority of tie PG&Eowned supply is produced lblye nuclear power plant. Ond&iablo
Canyonis retired, the share of electricity provided by PG&k&ned power plants will be

reduced to only about 15 percent based on 2015 generation. However, this reflects a drought
condition, so the amount of electricijgnerated woulthcreasecloser to 20% oPG&E's retail
sales if it wereamorenormal hydropower year.

On the other handhé market share of utility owned generation is even smaller if one looks at all
electricity delivered to customers in PG&E's service territory, which is supplied fromothese
sources:

1 Direct Access, where large commercial customers procure electricity from independent
suppliers called Electric Service Providers

1 Community Choice Aggregation, where local governments purchase electricity for
customers in their jurisdiction

1 Self Generation, where customers produce and consume their own electrsiity on

Nearly a quarter of the electricity in PG&E's service territory is provided by these other sources,
with likelihood that this nofPG&E share will significantly increase the future’® >3

*12015 Joint Annual Report to Shareholders, PG&E Corporation Pacific Gas and Electric Company, p. 13.
http://s1.q4cdn.com/880135780/8leloc_financials/2015/201AnnuatReportFinal.pdf

°2 Retail sales data from California Energy Commission, California Energy Demand Revised/Final Forecast 2016
2026, Mid Demand Baseline Case, Mid AAEE, docketpublic.energy.ca.gov/PublicDocumeBRR5
03/TN209989 20160127T094920_LSE_and_BA_Tables_Mid_Demand_Baseline__Mid_AAEE.xIsx

%3 Self Generation data from California Energy Commission, California Energy Demand 2015 Ré¥ided
Demand Case, December 2015; see table in Appendix B.
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PG&E Planning Area Electricity Demand in 2015

Supplier GWh Share %
Pacific Gas and Electric Company (Bundled) 72,855 7%
Direct Access 9,520 109%
Marin Clean Energy CCA 1,701 2%
Sonoma Clean Power CCA 1,769 2%
Self Generation 8,626 9%
Total 94,472 1009

Measured against total electricity in PG&E's service territory, rather than just their bundled
customers, the utilitpwned generation currently provides a quarter of the electranity this

would decrease to only about 10% if the nuclear plant is excluded. In other words, retirement of
the nuclear plant will leave PG&E with only a marginal share of the electricity supply market.
This is important because PG&E only makes a diredfitgyn electrical generatioif the utility

ownsit. The dherelectricitythat PG&E purchases, trat isprovided by other supplierare

costs that are passed through to customers on the electricity bill with no additional margin or
profit for PG&E.

As a nucleaifree utility, PG&E will becomealmost entirelya company that provides the wires
and customer servicegleaving 90% of the electricity supply to other souréesm a strategic

point of view, PG&E'$utureminimal role in the electric generath business is an important
development foEommunityChoice programs and customers who generate their own electricity,
because it means the utility interest as a competitonlg marginal

PG&E's recognition of the evolving regulatory and madcagtditions and its decreasing role in
directly supplying electricity, partly explains why it is being cautious in making commitments to
replacing only a portion of the energy provideddgblo CanyonThis is a prudent business
decision, and in par® also responds to problems that arose from the retirement of San Onofre
Nuclear Generating Station. In that case, additional expenses incurred have become a political,
legal, regulatory, commercial, and financial risk to the utilities that own San Onofriiah w

they are not assured full cost recov&t¥his put shareholders on the hook for a portion of
excess cosfs a situation that is highly problematic for risk averse utilities. In this context,
purchasing extra electricity to replace the nuclear plantrbes@ potential liability, rather than

the utility's normal regulatory arrangement of passing through all the costs to customers. By
limiting commitment taa fractionalreplacement obiablo CanyonPG&E is managing variety

of risks.

* CPUC Investigation of SONGS Settlement, ORA Withdrawal of Support, Office of Ratepayer Advocate,
http://ora.ca.gov/general.aspx?id=3149
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Cost Recovery& A lternatives

As stated earlier, the proposal binds the signatory parties to support recovery of costs associated
with the replacement GH@ee energy resources through Amypassable chargdsor CCASs

the nonbypassable charges in the first phase to 208%ntirely for energy efficiency measures

that are placed on the Public Purp&segram (PPPgurcharge. This surcharge is not part of the
energy supply portion of the bill with whicbCAsdirectly compete, anthe PPRappears as an

equal chargen the utility billfor bothCCA customers and PG&E bundled customeiswever,

there is a more general probleegardinghe extenta whichCCAsare able to access their fair

share of this funding to plan energy efficiency within their own jurisdictions

During the second phase from 2025 to 2Q8fitionalenergy efficiency procurement would
also be placed on thmiblic goodssurcharge; howevenewrenewable electrical generation
might potentially increase the Power Charge Indifference Adjustexdriee, which can directly
affect the competitiveness GICA energysupplies. Procurement of replacement electricity
through the voluntary 5percentRenewable Portfolio Standaafker 2030could have a similar
effect.

"2.6 Cost RecoveryUnder the JoinProposal, PG&E makes a commitment to procure
GHG-free energy resources through 2030 and beyanthe benefit of all customers in
its service territory PG&E's commitment to replagdablo Canyorenergy with GHG
free energy resources under tranche 2 (@e&.3) and tranche 3 (Section 2.4) is
therefore conditioned upon CPUC ggproval that any procurement PG&E makes
associated with the Joint Proposal will be subject to alaypassable cost allocation
mechanism....In the Joint Proposal Application, PGéilEask the CPUC to prapprove
the nonbypassable cost allocation mechanism and the Parties will support approval of
this proposal. Costs associated with EE in Tranche 1 or Tranche 2 will be recovered
through the PPP on a ntnypassable basis, considtenth existing recovery
mechanisms for EE costs."

While theJoint Proposabnly quantifiesa commitment to replace a portion of the energy from
Diablo Canyonthere is no firm upper limit to what energy might be procured, and it is not clear
whether exces procurement is also covered by the terms gbtbygosal The preamble, which is

not part of the main body specified as the "AGREEMENT", states that the parties recognize that
"additional procurement will be needed on a systade basis to replace tlaitput of Diablo

Canyon and the Parties envision that this issue will primarily be addressed through the CPUC's
IRP process." On the other hand, fleetion called theA greemeritcould be read as only

specifying the three tranches. Yet, secBdd 3 alscstates that "PG&E may seek CPUC

approval of coseffective contracts from GH@ee resources in excess of the 2,000ilGW

target">® leaving open the question of whether that extra procuremaneisled to beovered

by theproposal

5 PG&E Diablo Canyon Draft Joint Proposal, p. 7.
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This lack of a firmupper limit to procurement of renewable electricity supplies on long term
contractgotentially createanclearupside risk othejoint parties supportingon-bypassable
charges that could be imposed many year®n CCAs Possiblealternatives for mitigating the
risks toCCAscould include:

1) Changingthetermsto ensure that procurement of any renewable electricity undeartposal
is only for bundled customers rather than procurement for the entire service territory

2) Clarification that only the specified amount of energy resources are covered by the terms of
Joint Proposal

3) Allowing CCAsto access their fair share of the public goods funds for energy efficiency

4) Provide periodic review to adjust the replacement pootfolresponse to changing load
forecast, departing load, and future policy changes.

There are several reasons WD@A customers should not have to pay for PG&E's replacement
electricity supplies

1 CCA customers do not receive any benefit from the nuclear plant, and already have to
pay toward itslecommissioningthis would be adding yet another charge with no benefit
for these customers

1 CCA customers already pay into a number of additional fundsdi¢pgoods, DWR
bonds, Competition Transitions Charge, reliability resources, and PCIA) but CCAs do not
have control over, and in many cases do not directly benefit from, their share of these
funds

1 CCAs already routinely procure more than the minimum requent for renewable
energy, and should not be double bideeffectively punished for having extra
renewable energy

1 While the Joint Proposal claims that procurement of replacement resources would be "for
the benefit of all custoers in its service territgy" it does not specify how this would be
the casd PG&E'senergyprocurement is normally only for its own bundled customers

1 Setting the renewable energy procurement in terms of a percentage of PG&E's retail sales
assures that the target adjusts to thesridlkdeparting load between now and 2030

1 PG&E would get cost recovery in any case, through their own bundled customers who
aredirectly benefiting from the additional carbdree energy

1 The modest fractional replacement is already calibrated to mitigaitesathe risk of
stranded costs by aiming to meet only future bundled customer demand, so CCA
customers should be permitted to benefit from the avoidedpreeurement
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The requirement regarding cost shiftinglie state's renewable energy |88 35Q is a two

way street, that is also supposed to protect CCA customers from having to pay stranded costs for
the utility's renewable energy procuremeéfurthermorethe only resources associated with
renewable energyonbypassable charges in SB 350 are"het costs of anyncremental

renewable energy integration resourqgescured by arlectrical corporatioh’ that are

specifically identified as such by the CPURRe additional renewable energy voluntarily

procured according to the Joint Proposal wdilkdely not meet any of these requirements in SB

350:

1 Only net costsre eligible to become nédrypassable charges, not the full costs
1 Only net costs foadditional integrationof renewable energy are eligible, not the
renewable energy itself

1 This procurement would be voluntary by PG&E, &egond what is required pursuant to
SB 350

ThemainresourcahatPG&E proposes to procure for resource integration is energy storage.
Payment for this integration is proposed either through the Transm&seess Charge (TAC)

or the Cost Allocation Mechanism (CAM), or other similar CAM mechanisms. Either of these
would then effectively become ndoypassable charges for most purpo3ée CPUC should

insure that there is no "net cost" to these integrageaurcesmainly by 1) not oveprocuring

energy storage beyond what is necessary to integrate the additional 5 percent renewable energy,
2) purchasing a balanced portfolio of resources that requires less integration service, 3) making
sure that the storags costeffective in order to avoid future stranded costs, and 4) allowing
CCAsto procure their own share of energy storage, as occurred in the energy storage proceeding
decision.

The modest amount of clean energy indbat Proposabnly backfills aportion of the loss of

Diablo CanyonA higher RPS in legislation would probably be the best vehicle for balancing out
the rest, becaudeunlike theJoint Propos@ 1) it would be enforceable, 2) it would cover other
utilities in Southern California thatlie also yet to make up for lost nuclear power, 3) it would
cover departing load from CCAs which prevents eroding the size of PG&E's commitment, 4) it
would limit stranded costs and resulting exit fees.

A provisional alternativependinga legislated higer RP$Swould be agreement through the
CPUC thatCCAs match or exceed PG&HEdditionalrenewable energy targetluring Tranches
2 and 3which they are generally doing in any case.

%0 3B 350, Sectio4: Public Utilities Code 365.2. The commission shall ensure that bundled retail customers of an
electrical corporation do not experience any cost increases as a result of retail customers of an electrical corporation
electing to receive service from othgroviders. The commission shall also ensure that departing load does not
experience any cost increases as a result of an allocation of costs that were not incurred on behalf of the departing
load. http://leginfo.legislature.ca.gov/faces/billNavClient.xhtmlI?bill_id=201520160SB350

" public Utilities Code, Section 454.51.(a) and 454.51.(c).
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The further withdrawal of the state's investor owned utilities fiteengeneration business
potentially provides an opportunity for less conflict of commercial interest between utilities and
customers who choose cleaner ener@yeating a new round of stranded costs would only
prolong this conflict for decades into thédre, and is unnecessary.

The long lead time of almost a decade before renewable energy procurement begins should allow
great latitude to avoid excess procurement beyond the needs of bundled customers, and thus also
avoid stranded costs.

Stranded costsimply mean that th€EPUCallowed ovefprocurement beyond the need of
PG&E, and allowed PG&E to spend more on those resources than what they will bdtworth.
should be incumbent upon tR#UCto avoid oveiprocurement and ove&pending, and to
insure thaCCAs and their customéysvho also happen to be PG&E distribution custoiers
are treated fairly.

Figure 12.PG&E's Diminishing Resource Gap
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The chart above (Figure 12) adds a few elements of the energy resource pbdtai@ not
included inthe graphs produced by PG&E's consul{&igures 2 & 3)

9 Additional voluntary procurement of renewable energy in the Joint Proposal

1 Required procurement of new combined heat and power (CHP)
1 Spot market purchases that greatly decrease, but will protebbin necessary
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This results in a much smaller gap for balance of resources. A significant margin of spot market
and othed most likely natural gas short ternmpurchases are likely necessary as flexible
paddingto adjust to annual variations lryydropower These flexibl&eommitments also provide a

portion of the resource portfolio that can be easily backed out in the case of more CCA departing
load, or additional customer sg/éneration.
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Appendix A: California Energy Demand Revised/Final Forecast 2Q026,
PG&E Planning AreaMid Demand Baseline Case, Mid AAEE

Form 1.1c - Statewide
California Energy Demand Revised/Final Forecast, 2016 - 2026, Mid Demand Baseline Case, Mid AAEE Savings
Electricity Deliveries to End Users by Agency (GWh)

Average
Annual
Growth
Planning Area Agency 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2014 - 2026
PGE Calaveras Public Power Agency 32 32 32 32 32 33 33 33 33 33 34 34 34 0.5%;
City of Alameda 351 351 350 352 354 356 357 359 362 365 366 368 369 0.4%
City of Biggs 16 16 16 16 16 16 16 16 16 16 16 16 17 0.5%
City of Gridley 36 36 36 36 36 36 36 36 37 37 37 37 37 0.2%
City of Healdsburg 74 75 74 75 75 75 76 76 7 7 78 78 78 0.4%
City of Hercules 12 12 12 12 12 12 12 12 12 12 12 12 12 0.0%
City of Lodi 449 449 448 451 453 455 457 460 463 466 468 470 472 0.4%
City of Lompoc 134 135 134 135 136 136 137 138 139 140 140 141 141 0.4%
City of Palo Alto 962 962 960 965 970 974 979 985 992 999 1,004 1,008 1,012 0.4%
City of San Francisco 1,021 1,021 1,019 1,025 1,030 1,034 1,039 1,045 1,053 1,061 1,065 1,070 1,074 0.4%
City of Ukiah 109 109 109 109 110 110 111 112 112 113 114 114 115 0.4%
Department of Water Resources (North) 837 1,614 1,614 1,614 1,614 1,614 1,614 1,614 1,614 1,614 1,614 1,614 1,614 5.6%
Island Energy/Pittsburg 20 20 20 20 20 21 21 21 21 21 21 21 21 0.4%
Lassen Municipal Utility District 132 132 131 132 133 133 134 135 136 137 137 138 138 0.4%
Pacific Gas and Electric Company (Bundled) 75,421 72,855 71,879 71,660 71,209 70,917 70,753 70,619 70,669 70,648 70,447 70,188 69,911 -0.6%
Pacific Gas and Electric Company (Direct Access) 9,520 9,520 9,520 9,520 9,520 9,520 9,520 9,520 9,520 9,520 9,520 9,520 9,520 0.0%
Pacific Gas and Electric Company (Marin Clean Energy CCA) 1,255 1,701 1,802 1,793 1,781 1,774 1,768 1,761 1,756 1,750 1,744 1,739 1,733 2.7%;
Pacific Gas and Electric Company (Sonoma Clean Power CCA) 436 1,769 1,757 1,743 1,725 1,713 1,704 1,692 1,681 1,671 1,660 1,650 1,640 11.7%;
Plumas-Sierra Rural Electric Cooperation 149 149 149 150 150 151 152 153 154 155 156 156 157 0.4%
Port of Oakland 48 48 48 49 49 49 49 49 50 50 50 51 51 0.5%;
Port of Stockton 20 20 19 20 20 20 20 20 20 20 20 20 21 0.4%
Silicon Valley Power 3,024 3,026 3,018 3,036 3,052 3,064 3,079 3,097 3,120 3,142 3,156 3,169 3,181 0.4%
Tuolumne County Public Power Agency 23 23 23 23 24 24 24 24 24 24 24 24 25 0.7%;
[WAPA (CAISO) 1,493 1,493 1,490 1,498 1,506 1,512 1,519 1,528 1,540 1,551 1,558 1,564 1,570 0.4%
PGE Total 95,574 95,568 94,660 94,465 94,027 93,749 93,610 93,505 93,601 93,622 93,441 93,203 92,943 -0.2%

%8 docketpublic.energy.ca.gov/PublicDocumentsiEBR-

03/TN209989 201@127T094920 LSE_and BA Tables Mid _Demand_Baseline_ Mid_AAEE.xlIsx
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Appendix B: PG&E Planning Area Forecast Electricity Supply & Derand

Form 1.2 - PGE Planning Area

California Energy Demand 2015 Revised - Mid Demand Case
Net Energy for Load (GWh)

Total Net Gross Non-PV Total Net Energy
Year Consumption Losses Generation Self Generation PV Private Supply for Load
1990 83,401 7,531 90,932 3,926 0 3,926 87,006
1991 82,954 7,528 90,482 3,778 0 3,778 86,704
1992 83,729 7,620 91,350 3,679 0 3,679 87,671
1993 84,500 7,574 92,074 4,521 0 4,521 87,553
1994 84,503 7,606 92,109 4,472 0 4,472 87,637
1995 85,218 7,674 92,892 4,511 0 4,511 88,381
1996 87,666 7,827 95,493 5,045 0 5,045 90,448
1997 90,719 8,122 98,841 5,126 0 5,126 93,715
1998 89,435 8,068 97,503 4,773 0 4,773 92,731
1999 85,902 7,704 93,606 4,746 0 4,747 88,859
2000 95,793 8,718 104,511 4,187 1 4,188 100,322
2001 91,613 8,299 99,912 4,341 3 4,344 95,568
2002 92,087 8,304 100,391 4,637 11 4,648 95,743
2003 93,116 8,332 101,449 5,097 28 5,125 96,324
2004 96,104 8,623 104,727 5,137 60 5,197 99,530
2005, 96,919 8,685 105,604 5,056 97 5,153 100,450
2006 99,675 8,948 108,623 5,194 148 5,342 103,281
2007, 103,099 9,218 112,317 5,185 224 5,409 106,908
2008 102,924 9,248 112,172 5,577 346 5,924 106,249
2009 100,973 9,048 110,022 5,425 512 5,937 104,084
2010 99,974 8,893 108,868 5,454 654 6,108 102,760
2011 100,855 8,927 109,782 5,567 878 6,445 103,337
2012 102,760 9,130 111,891 5,534 1,147 6,680 105,210
2013 102,940 9,148 112,089 5,374 1,516 6,889 105,199
2014 103,426 9,127| 112,553 5,796 2,057 7,853 104,700
2015 104,245 9,086 113,331 5,896 2,731 8,626 104,705
2016 105,048 9,055 114,103 6,359 3,306 9,665 104,438
2017 106,234 9,099 115,333 6,519 3,778 10,297 105,035
2018 107,138 9,138 116,276 6,598 4,107 10,705 105,571
2019 107,948 9,166 117,114 6,671 4,458 11,129 105,985
2020 108,867 9,202 118,069 6,741 4,838 11,579 106,490
2021 109,953 9,247 119,201 6,804 5,288 12,092 107,109
2022 111,289 9,309 120,598 6,861 5,822 12,682 107,915
2023 112,638 9,365 122,002 6,909 6,440 13,349 108,654
2024 113,832 9,398 123,230 6,951 7,137 14,088 109,142
2025, 115,027 9,426 124,453 6,986 7,900 14,886 109,567
2026 116,259 9,452 125,710 7,017 8,727 15,744 109,966

¥ PGE Mid Demand Castlpdated for Adoption SUPERCEDES TN 207249, IEPR 2016 Adoptie270A016

Business Meetingjocketpublic.energy.ca.gov/PublicDocumentsiEBR-

03/TN210043_20160127T151452_PGE_Mid_Demand_Case.xls
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