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SVCE’s Overall Decarbonization Goals

1. Carbon-Free Annually

» 50% RPS and 50% Large
Hydroelectric

» RPS = wind, solar and solar + Power Supply
storage

2. SVCE’s rates 1% lower than
PG&E

3. Support Grid Reliability

4. Reduce emissions in the built
environment and mobility sectors

Environment
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3 Workshop Goals

1. Renewable Portfolio Standard (RPS) Level Through 2030

« Maintain existing plan for 50% RPS target through 2026 and adhere to state targets between 2026
and 2030, resulting in a 60% RPS by 2030

2. RPS Procurement to Include Geothermal, while staying Carbon-free
« Procure Bucket 1 RPS resources such as geothermal and biomass that have a small amount of GHG

emissions due to their value as renewable baseload and neutralize these emissions via purchase of
additional carbon-free energy or offsets

3. Concur & Add to IRP Modeling Scenarios

« Direct staff to analyze multiple portfolios and report back by February 2020; one or more portfolios
will include geothermal and no-cost nuclear carbon-free attribute (not energy)

« Board to suggest additional portfolios
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IRP Next Steps

~

Now — December 2019:

Collect input/direction on key
policies, goals and drivers (Board,
market and regulators)

J

December 2019 -March 2020: )
Modeling & analysis

February 2020:

L E S5 Board Informational Item of IRP with
“legd==to ke ¢ Model Results )

March 2020: )

Board Action Item of IRP with
Model Results

April 2020:

Approval &
Submit

Submit IRP to CPUC )

Procurement Next Steps

e Board approved3
contracts in 2018

e 2 solar/storage

1st tranche

RPS e 1 wind )
e Expect 6 Power Purchase Agreements A
e First set of contracts, including Geothermal,
Getting to expected in December 2019
50% RPS e Remaining contracts Q1 2020 D
\
e 50% by 2026
V== | @ 60% by 2030
future RPS W
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Pathway to 2030
| Now | Transition through 2025 | 2025and beyond

& Carbon-
Free
Resources

GHG
Accounting

Resource
Adequacy
&
Reliability

DER & Grid
Innovation

CELEVELIEE Heavy reliance on existing and

short-term renewable (RPS)
resources

Out-of-state hydro resources

Annual - The Climate Registry

Power Content Label (PCL)
includes GHG

Short-term RA procurement
(up to 3 years) based on rules

Background research &
stakeholder engagement;
design and launch of flagship
pilots

Implement long-term, additive
renewable resources

Deploy strategic local renewables

Longer-term hydro contracts,
both in-state and out-of-state

Annual transitioning to hourly

Evaluate cost/strategy for
Carbon-Free (CF 24x7

Short-term RA

Stand-alone & hybrid batteries
Natural gas tolling agreements
and long-term RA purchases
DER & VPP increase

Leverage 100kW-10MWs of
Demand Flexibility via flagship
pilots

Additional long-term
renewables

Increased deployment local
renewables

Less dependence on large
hydroelectricity

Carbon-free 24x7 to meet
community and customer
specific needs

Short-term RA

Stand alone & hybrid batteries
Reduce dependence on
natural gas

DER & VPP increase

Leverage 10-100MWs Demand
Flexibility by expanding
flagship pilots into broad-
based programs
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1. What percentage of renewables should SVCE plan for between 2025
and 2030, when state RPS targets exceed our current 50% of the
portfolio?

2. Should SVCE be allowed procure Bucket 1 RPS resources such as
geothermal and biomass that have a small amount of GHG emissions
due to their value as renewable baseload?

3. Should SVCE be allowed to consider or receive through allocation
carbon-free resources other than large hydro, especially nuclear?

These issues were raised in the context of determining what inputs and
parameters to consider for the upcoming IRP Modeling & Evaluation



What percentage of renewables should SVCE plan for between 2025
and 2030, when state RPS targets exceed our current 50% of the
portfolio?

» State legislation passed in 2018 (SB100) increased RPS mandate and set an
“aspirational” goal for California to be Carbon-free by 2045 -

» RPS 33% in 2020; 50% in 2026; and 60% in 2030

» SVCE’s Current RPS Strategy — 50% RPS and above minimum standard
» Earliest new RPS resources can be developed and on-line is late 2022

» RPS resources available are from existing projects and expensive

Direct staff to evaluate alternative portfolios to achieve carbon-free
between 2020-2030 and assume 50% RPS through 2026 and then
increasing to 60% in 2030.



Should SVCE be allowed procure Bucket 1 RPS resources such as
geothermal and biomass that have a small amount of GHG emissions
due to their value as renewable baseload?

» 2018 Board Adopted IRP does not include baseload renewables such as
geothermal and biomass as they were determined not to be carbon-free

> Baseload renewables, while higher cost, can produce energy on a 24x7 basis
which helps meet reliability and hourly carbon-free goals

» 2019 MBCP/SVCE Joint Carbon-Free RFP - two geothermal resources
shortlisted

> Board to consider first Geothermal PPA in December 2019

Direct staff to continue to evaluate baseload geothermal & biomass
renewable resources as part of the 2020 IRP and options for
neutralizing emissions



Should SVCE be allowed to consider or receive through allocation carbon-free
attributes (not energy) for large hydro and nuclear?

» CPUC directed optimization of the IOU’s supply portfolios through allocation and/or sale of
resources including resource adequacy, RPS (PCC1) and GHG-free

» GHG-free resources included large hydroelectricity and nuclear
» Proposal is to allocate GHG-free resources to all LSEs on a load-share basis
> Large hydroelectricity: 500 GWh or 12.5% of load
> Nuclear: 770 GWh or 19% of load
» CPUC filings & decisions:
» For 2019 & 2020 CF allocations, expected via Advice Letter in November 2019
» For 2021 and later CF allocations, in spring of 2020

» Pending CPUC decision in Spring 2020, Board will need to decide what to do about
nuclear allocation

Direct staff to evaluate optional portfolios in the IRP that include a possible RPS,
large hvdroelectricity and nuclear allocation



Portfolio Planning Objectives
Challenges & Toolbox of
Solutions
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Planning and IRP Objectives

Meet Resource Adequacy
requirements

Meet storage requirements
Consider deliverability
constraints for in- and out-of-
state resources

Support long-term and overall
grid reliability

* Achieve GHG reduction goals

* Meet RPS requirements

. . * Pursue cost effective DERs
Decarbonization  Consider carbon-free on an hourly

basis

Consider impacts to ratepayers
Consider risk associated with
resource variability

Affordability
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Available Resources in Toolbox

Distributed Geothermal*
Solar PV w/ and Energy
w/out Storage Resources
- Biomass/
) \\ R Biofuels*
Wind
Nuclear
Hydroelectricity

Large & Small* RA Capacity
Compliance

Energy Hedging Products

Products

*Currently receive limited volumes of small hydro, biofuels and geothermal Q SILICON VALLEY
through short-term RPS PCC1 transactions and out-of-state carbon-free CLEAN ENERGY
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» Community and customers pushing for 2018 POWER CONTENT LABEL

Silicon Valley Clean Energy

better alignment of resources and demand T S——
. - . - ENERGY RESOURCES GreenPrime GreenStart Pozvelf I\CII;:\:**
» Decarbonization of grid on an hourly basis _
. . Ellglble Renewable 100% _ 55% _ 31% _
to support electrification carbon-free Bilomass & Blowaste 0% % 2
accounting rather than annually Solr e 5 il i
Wind 77% 31% 11%
Coal 0% 0% 3%
Large Hydroelectric 0% 46% 11%
Natural Gas 0% 0% 35%
Nuclear 0% 0% 9%
> RepOrtlng Of GHG emISSIOnS On Power S;Zireciﬂedsourcesofpower’ g:ﬁ: g:;: :::/A:
TOTAL 100% 100% 100%

Content Label (PCL)

O CLEAN ENERGY



>

Decarbonization Challenge

Reliance on solar and wind, results in many
hours not being met with carbon-free

resources

Adding storage helps move energy to

evening hours

Hydro resources help get us closer, but are

also variable

Current portfolio assumes no baseload
renewables (i.e., geothermal and biomass)

Load cost is highly uncertain and must be
managed with other contracts

{

SILICON VALLEY
CLEAN ENERGY
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Reliability Challenge

Increased penetration of intermittent
renewables and changes in load - the “duck
curve”

Need to meet new “net peak” (4 to 9 pm) for
reliability — too much solar

Many natural gas plants are slated to shut
down if no one renews or extends their
contracts

CAISO & CPUC have identified major capacity
shortfalls and will mandate procurement for
reliability

Projected shortfalls at 7 pm.

> 2020 = 2,300 MW
> 2021 = 4,400 MW
> 2022 = 4,700 MW

MW

Potential resource shortage’ starting in 2020

Forecasted peak

Forecasted peak

day 2020 day 2021

60,000
1 in-2 system
50,000 requirement
40,000
— Retires
30,000 end of
2020
20,000
10,000
. . August 2025
4pm - °Pm 4pm - 9pm

B Nucleor [ Geothermal [ Othar

Demand Natural
renewables Batery . . . Hydro
Solar . Wind

response gas

— System reliability
requirement

Imports (maximum import]

. Imports under
confract capability) not under contract

! Assumes no transmission outages or other significant events affecting availability of generation

Q SILICON VALLEY
CLEAN ENERGY
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Key Challenge: Affordability

» Northwest states adopting clean

WECC Coal Units in Operation - By State/Province

energy standards and retiring coal, ="
thus large hydroelectric resources =
becoming less available =
-

> Resource adequacy and capacity o
cost increasing -

> Integration of intermittent
renewables is becoming more
expensive

» Hydroelectric resources are highly

variable year-to-year
(Q SILICON VALLEY
CLEAN ENERGY
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Need to Expand Toolbox of Solutions

Solar PV w/ and Distributed Energy Geothermal

w/out Storage Resources
Short-term

Wind \\ N- \ Nuclear

Natural Gas
Reliability
Resources

Hydroelectricity
Large & Small

Energy Hedging Stand-alone

Products Batteries
RA Capacity
Compliance (Q SILICON VALLEY
Products CLEAN ENERGY
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Carbon-free Energy Resources

Carbon- Meet

Potential/ RPS Free Carbon-

Availability Additive | Resource | Annually Free 24x7 | Reliability Affordability
Solar :

Large potential Yes yes yes - -
Solar + Storage Large potential Yes yes yes + 4+ 4+
Wind limited Yes yes yes
Large Increasingly
Hydroelectricity scare AL no yes
Distributed 2 to 5% of Reduces
Energy projectedoload Yes need to yes + 4+ + + 4+ +
Resources procure
Geothermal _ New and Depends on

I ase existing yes technology ++ + ++ +
Biofuels and Small
Biomass little No yes amount of + 4+ 4 + 4+ 4
emissions

Small Hydro little No yes yes
Short-term .
Nuclear limited No no yes + 4 4 + 44 + 4 4

Ability to meet objective: - doesn’t meet + + + best meets



» Baseload renewables deliver at higher capacity factors (operate ~24x7) which help meet
carbon-free and grid reliability needs

» Geothermal and biomass/biofuels are baseload renewables (meet CEC RPS standards)
» Geothermal two types of technology - conventional and binary

» Conventional geothermal has small amounts of anthropogenic emissions, which must be
neutralized or reported

» Binary geothermal emits no CO2
> Biomass/Biofuel renewables may exist in short-term RPS contracts and/or allocations

» Staff is evaluating two geothermal power purchase agreements (binary and conventional)
and alternatives for neutralizing emissions

O CLEAN ENERGY



Short-Term (through 2025) Nuclear
Allocation

Alte I'N atives . Actual 2017 Power Content Label for PG&E, as
1. Do Nothing - PG&E continues to count on its PCL reported tothe California Energy Commission.’

ENERGY PG&E 2017 2017 CA
RESOURCES POWER MIX | POWER MIX2
(Actual) (For Comparison)
. . Eligible Renewable: 33% 29%
2. Accept allocation and retire (don’t count on SVCE's PCL + Biomass and waste 4% 2%
’ * Geothermal 5% 4%
or PG&E S) + Small hydroelectric 3% 3%
* Solar 13% 10%
] ) ) * Wind 8% 10%
3. Accept allocation and sell carbon-free attributes (savings Coal 0% a%
of $15M over five years) — does not appear on SVCE's Large Hydroelectric® L] EE
Natural Gas 20% 34%
PC L Nuclear 27% 9%
Other 0% <1"/
. Unspecified4
4. Accept allocation and use to meet carbon-free goals m—

appears on SVCE's PCL
] ) ) Nuclear is carbon-free and short
Potential savings from nuclear allocation: $15 M term in nature; Diablo Canyon will
over five years be decommissioned by 2025

Q SILICON VALLEY
CLEAN ENERGY
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Portfolio of Resources for IRP Modeling

1. Solar PV
1. Solar PV 1. Solar PV 2. Solar + Storage
2. SOlal"+ 2. SOlar+ 3. Wind
: > All lios will
>torage ; \S/;.O'"gge 4. Large Hydro nclude capaciy
3. Wind 4' Lm Hvd 5. Geothermal resources to meet
4. Large Hydro - Large Hydro 6. Distributed Reliability
5. Geothermal Energy requirements
6. Distributed Resources
> i .
Energy 7 Short-term Additional portfolios

may be modeled,
Nuclear including different

“ levels of RPS

Q SILICON VALLEY
CLEAN ENERGY
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Sample Carbon-Free Portfolios in 2025

Solar & Short-term Short-

Incremental | Solar + RPS term
DER Storage Geothermal Resources Nuclear

Board Approved

2018 IRP 0% 20% 15% 0% 15% 50% 0%
Base Case - 2018

IRP w/more S+S 0% 30% 10% 0% 10% 50% 0%
Portfolio #1: Base 5 o - . 5o 8D 30 to 0%

Portfolio #2: Portfolio
#1 w/ short-term
nuclear allocation thru
2025

Will model with and without free allocation of PG&E RA, RPS & Large Hydro resources

TBD 2 to 5% 25% 10% 12% TBD TBD 19%

Q SILICON VALLEY
CLEAN ENERGY
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Balancing Objectives - illustrative

Ability to meet objective: - doesn’t meet + + + best meets
Carbon-
Grid free Carbon-free
Portfolio Reliability | Annually 24x7 Affordability
Base Case - solar, solar plus
storage, wind and large hydro — —

Portfolio #1 — w/DER & Geo

Portfolio #2 - w/DER, Geo

and RPS, hydro and nuclear + + + + + +

allocation

IRP modeling and process will quantify how each portfolio meets objectives
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Other Initiatives Related to IRP &

Procurement

Oct. 2019 March
—Jan. 2020 2020

Board
Consideration
/Approval of
2019 and
2020 Carbon-

DER & VPP

Potential &
Assessment

Free
Allocations,
including
Short-term
Nuclear

SRS —— [
a! CLEAN ENERGY

April-June
2020

CPUC decision
on long-term
allocation of

Carbon-free
allocation
expected

Jun 2020

Board
Consideration
/Approval of

Reliability
Resources/Pro
ducts

2020

Evaluation of
Cost and
Strategies to
Achieve 24x7
Carbon-Free
or Carbon-
Neutral
Portfolio

29



IRP Next Steps

~

Now — December 2019:

Collect input/direction on key
policies, goals and drivers (Board,
market and regulators)

J

December 2019 -March 2020: )
Modeling & analysis

February 2020:

L E S5 Board Informational Item of IRP with
“legd==to ke ¢ Model Results )

March 2020: )

Board Action Item of IRP with
Model Results

April 2020:

Approval &
Submit

Submit IRP to CPUC )

Procurement Next Steps

e Board approved3
contracts in 2018

e 2 solar/storage

1st tranche

RPS e 1 wind )
e Expect 6 Power Purchase Agreements A
e First set of contracts, including Geothermal,
Getting to expected in December 2019
50% RPS e Remaining contracts Q1 2020 D
\
e 50% by 2026
V== | @ 60% by 2030
future RPS W
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3 Workshop Goals & Request

Renewable Portfolio Standard (RPS)
Level Through 2030

RPS Procurement to Include
Geothermal, while staying Carbon-
free

Concur & Add to IRP Modeling
Scenarios

>

Direct staff to evaluate alternative portfolios
to achieve carbon-free between 2020-2030
and assume 50% RPS through 2025
subsequently increasing to 60% in 2030.

Direct staff to include baseload geothermal
renewable resources and options for
neutralizing emissions to meet RPS and in
IRP modeling

Direct staff to evaluate optional portfolios as
part of IRP modeling which include free
allocations from carbon-free resources
including from short-term nuclear energy

Other Directions?
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Thank You
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