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SCE Highlights

One of the nation’s largest electric utilities
« 15 million residents in service territory
+ 5 million customer accounts

+ 50,000 square-mile service area

Significant infrastructure investment

» 1.4 million power poles

« 729,000 transformers

« 119,000 miles of distribution and transmission lines
« 3,200 MW owned generation

Above average rate base growth driven by

« Safety and reliability

+ California’s low-carbon objectives

» Grid modernization

» Electric vehicle charging
» Energy storage
» Transportation electrification (proposed)

Limited Generation Exposure

«  Own less than 20% of its power generation SCE Service Territory

« Future needs via competitive solicitations
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https://vvww.edfeorLcom/content/dam/eb/documents/irwestors/everts-presentations/eix-october-2017-busi

California Climate Policies — Future Timeline

» 10U Transportation
Electrification proposals
+ CARB Updated Scoping

Plan
« Integrated Resource
Plan
Pending GHG .

Legislation SB
100 accelerates
GHG reduction

targets

0-0—0—0

« 1.5 million.

* Reduce GHG
emissions to 19460

« Once through cooling retires
significant conventional

levels generation

= 33% of electricity  » New residential construction
sales from with zero net energy
renewables

» Target reduction of
GHG emissions to
80% below 1990
levels

+ Reduce GHG emissions to
40% below 1980 levels

» 50% of electricity sales
from renewables

« 4.0 million electric vehicles
CPUC target

« Post 2000 cap-and-trade
program

(o) 2030

electric
vehicles |

» Mew commercial
construction zero net
energy

» Double statewide
energy efficiency
SAVINGS

Achieving California’s expansive energy and environmental policy goals will require taking
foundational steps to evolve the electric grid and further develop new technologies

Source: http://www.edison.com/content/dam/eix/documents/investors/events-presentations/20170412-edison-insights-series-presentation.pdf
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http://www.edison.com/content/dam/eix/documents/investors/events-presentations/20170412-edison-insights-series-presentation.pdf

Achieving CA's SB32 targets in 2030 requires a
dramatic acceleration of GHG emission reductions

California GHG Emissions!
million metric tonnes CO2 equivalent (MMT)
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Source: www.arb.ca.qov/cc/inventory/data/data.htm
1) Total emissions excludes 54 MMT CO2 equivalent per AB32 definition (including portions of transportation and industrial as well as military)
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http://www.arbxa.gov/cc/inventory/data/data.htm

California Air Resource Board Scoping Plan
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California Public Utilities Commission
lead IRP process for LSEs

Proposed Two-Year IRP Process

| Current Status of CA IRPProgram |
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2. CPUC Creates Reference

System Plan & LSE Filing

Requirements

» Assumptions & data

» Reference System Portfolio

* Ref, System Action Plan

» LSE filing requirements Y
ROMMISSION DECISION.#1

oy b

sy

1. GHG Planning Targets
| * Range of GHG emissions levels
. for electric sector

3, LSEs Develop Plans
» At least one portfolio reflects
CPUC requirements

s Other portfolios permitted

» One preferred portfolio and
action plan

» Requests procurement authority |
_ * Consistent data formats

e

4. CPUC Reviews and Modifies '
LSE Plans and Aggregates as

[ 5. Procurement and Policy

;mpier?entat:m o Preferred System Plan
:il;ﬂp € me; Faé)msm& » CPUC validates GHG, cost,
-SOurce and reliability

» Program-specific procurement

s CPUC provides procurement
» Tariffs and incentives P @

’ j y and policy guidance
Pl COMMISSION DECISION #2

o
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Impact, Scope and Schedule of IRP

 has the potential to re-shape California’s Electric Sec

* IRP becomes the state’s key resource decision-making forum
* IRP reconstructs resource planning in California
* Centralized, not piecemeal decision making
* Process for transparent and comparative special studies of state

Interest

* ‘Need' is ‘de-constructed’ and can be any system attribute or
characteristic — e.g. flexibility, VARs, replacement of usable resources
with low GHG resources, solar PV and curtailment correlations, wire vs
DERs, etc

* All resources to be compared on a common cost effectiveness
platform

* Procurement adders & characteristics

« Marginal cost from IRP used to compare all resources
Energy for What's Ahead™ | 7
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IT Statewide Targ

. CPUL Comitin Relerencs
Syntem Plan 8 L5E Filing
Begulrprments

* Asnrnptions & data

* i ey Pt
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# 15 Bliog revuireraents

et

e Additional near term renewable build displaces energy from gas and reduces GHG

emissions below GHG target in 2018 & 2022

* Energy from gas rebounds by 2026 with Diablo Canyon closure, but imports

decrease to meet GHG target by 2030

* RESOLVE results show imports decline relative to in-state gas use because the
GHG emissions factor that CARB assigns to imported electricity is larger than

California CCGT emission factors
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300,000

250,000
€ 200,000
150,000

100,000

Annual Energy {GWh

50,000
o

-50,000

CAISO Emissions {MMT C0O2)

Renewsbles

pm Hydro

T rnoorts

s Gas

e VP

#me Nuclear

s (e niirment

W Storvage Losses
w Exports

~ o« CAI50 GHG Target

el T BUGCE GHG Erndssions

Energy for What's Ahead™

ED_001523_00006048-00008

COMMISSION DECISION 11



RL16-02-007 JF2h2

RESOLVE Output: Resources Selected in
T Case

42

. CPUC Creates Reforence
Swestem Plan B L5E Flllng
Reauirements

* Ausurmptions 8 ks

» Rubprpnin Systoes Portlolie
= Hed, Systern Setion Plan

# LSE filing reguirements
COMMISSION DECISION #1

*  Model selects ~9 GW of new utility-scale solar; 1,100 MW in-state wind; and 2,000 MW battery storage in
addition to expected baseline of EE, DR, storage, renewables, hydro, gas, and nuclear

*  Few additional resources needed for balancing (no new gas or pumped storage; 200 MW geothermal)

» Total incrementsl cost is 5239 million/yvear, eguivalent to approxdmately 3 1% incresse in system average rates by 2030
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RESOLVE Output: Incremental Total Resource

2. CRUL Croates Relerence
Systern Plan & LSE Filing
Requlrements

» Asurmptions 8 ks

» Rubprpnin Systoes Portlolie
= Hed, Systern Setion Plan

# LSE filing reguirements
COMMISSION DECISION #1

Cost (TRC) to Meet GHG Targets

* Incremental cost of the optimal portfolios ranges from $239 to $1,137 million per
year for the 42 MMT and 30 MMT GHG targets, respectively

*  Primary driver of incremental costs is new investment in renewables, whose zero-
carbon generation displaces emissions from thermal generation and imports

increments TRO (SHD

Incremental Renewables +5843 +52.203
Fixed Costs

Storoge +545 +5400

Thermal - -

DR o e

Transmission — +541
Incremental Variable Costs 5650 51,507
Incremental DSM Program Costs — -
Incremental Customer Costs — -
Incremental Total Resource Cost +$239 +$1,187

sk e yern-carbon rerswrables

is primary deiver of incrermentsl costs

Bo sadditional the or DR res cws added to
oot (RHG posle

Ligthe to no v poviEnion ety
Hddition of re bles displaces generation from
thermul resouross, 1 g op ing coxts
Boemiis LY i BEE L
g, al custs are pery
-
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2. CPUE Crestis Helorenie
Systern Plan & LSE Filing
Requirements

» Aagurnotiong & gt

= Reborpiie Spdern Portlolo
« Hof, Systin Aetion Plan

» LSE Bling recpilresnents

COMMISSION DECISION 81

GHG Planning Price

« Recommended GHG Planning Price for IRP 2017-18: $150/MT in 2030

— Represents the CAISO system-wide marginal GHG abatement cost associated with
achieving the 42 MMT planning target for the electric sector

— The GHG Planning Price is an outcome of RESOLVE modeling, which constrains GHG
emissions at the system level on an annual basis

— LSEs would use the GHG Planning Price to develop their own portfolios and benchmark
against resources in the Reference System Portfolio and an LSE-specific GHG Emissions
Benchmark

ool it GHG Adder Adopted in IDER Proceeding {D17-08-022)
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. CPUC Creates Reforence
Swestem Plan B L5E Flllng
Reauirements

* Ausurmptions 8 ks

» Rubprpnin Systoes Portlolie
= Hed, Systern Setion Plan

# LSE filing reguirements

ﬂ ‘ E R LOMMISSION DECISION #1
[Integrated Distributed Energy Resources]

IRP — DRP Interface

RAG-02-007 JF22

Conclusions:

* |IRP has the ability to produce marginal abatement prices that reflect the
system-wide marginal resource abatement cost associated with achieving
certain targets, such as GHG or RPS targets

Implications:

* Other proceedings can use marginal abatement prices provided by IRP in
their planning, valuation, and procurement processes

Action ltems:

* IRP should determine how marginal abatement prices (i.e. the GHG
Planning Price) should flow into IDER cost-effectiveness methodologies

i
i
: * |RP should develop a Common Resource Valuation Methodology (CRVM)
i in close cooperation with IDER staff

i

i

» Staff should identify specific data needs and timing of information flows
between IDER and IRP

22 Phegdedn dopy B 54

Energy for What's Ahead™ 12

17cv01906 Sierra Club v. EPA ED_001523_00006048-00012



L. CPL Couates Beteranin

IRP — DRP Interface ey

« Rilerence Systern Portfolio
RAG-02007 JE252 « et System Action Plan

m R p 1 f 2 = L4E Hiling requierments
i o7 £ COMMISSION DECISION #1

) [Distribution Resources Plan]
Conclusions

There are two major interaction areas between IRP and DRP:

* Grid integration costs and benefits of DERs at system level need to be
calculated

— RESOLVE does not currently account for grid integration costs and benefits
of DERs

— DRP future refinements to the locational net benefit analysis (LNBA) include
calculation of net DER integration costs at the Distribution Planning Area
level, but calculation of a system level costs/benefits is not currently in
scope of LNBA working group

* Transparent and consistent DER growth forecasts are needed for
both IRP and DRP

— |IRP needs a clear set of planning assumptions in order to run scenarios on
the impact of policy levers on each DER

— DRP staff is coordinating CEC on development of DER growth scenarios, and
ensuring the process will meet IRP needs

~— Currently discussing what adjustments may be needed to the IEPR demand
forecast process to meet IRP and DRP needs

Energy for What's Ahead™ 13
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2. CPUL Crantes Relerene
Systern Plan & L5€ Filing
Henqulrpmrents

* Bssyreptioes & s

« Ruefgrenae Systim Portfolio
= Hat, System Betion Mlan

* LS Bling reopibiprnents

COMMISSION DECISION #1

IRP — DRP Interface

R.16-02.007 JF2/j2 U RP (2 ﬂf 2)

[Distribution Resources Plan]

Implications:

* DRP and IRP comprise a feedback loop: DER growth depends on the cost-
effectiveness of DER relative to other GHG free resources, which depends on costs
of grid integration of DERs, which in turn depends on DER growth

* This feedback loop makes the assessment of DER growth and cost effectiveness
complex, and by necessity an iterative process

— DRP will not inform the 2017-2018 IRP planning cycle or vice versa, but results will be for
the following cycle

— IRP guidance from the optimized portfolio is expected to flow through to policy revisions
in CPUC resource proceedings, and then the IEPR forecast, before becoming new DRP DER
growth scenarios

* New analysis that pulls together results of LNBA in order to understand impacts at a
system level may be needed

Action Items:
DRP to develop a plan for determining system level grid integration costs/benefits
DRP to work with CEC to define planning assumptions for DER growth

DRP staff to determine how optimization of DERs in future IRP cycles will impact DER
growth forecasts

DRP to identify which DERs are driving specific grid needs, so that grid planning can
adjust to changing market adoption rates
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er and Electrification Pathway
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