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SCE Transportation Electrification Grid Readiness (TEGR) Drives GRC
Load Growth Request

e
* Over past GRC cycles, SCE’s traditional planning process has met 2
historic needs given relatively modest and predictable load growth. A
« Ambitious decarbonization policies, particularly in TE, increase both LN
the pace and uncertainty of load growth. o — Ridgeorest

 Grid-readiness and availability of supportive grid infrastructure
needed to power EVs are a primary concern for EV adopters, Bakersigd
especially important for commercial fleets, with the largest of these
fleets anticipated to be regulated by the State’s Advanced Clean fleet

rule.

* Some projects like substations require long lead times, and if we are —~— i
not planning now (land purchases, management) when load i3]
materializes, it could result in potential delays in project completions.

« If SCE has not planned for and completed these projects to ready the ‘ L IR

rid for these reasonabl?/ expected sizable load increases and long e &
ead time projects, may lead to severe consequences for other sectors ?«ﬁiﬁ_
within California’s economy, such as supply chain shortages for e wlfaoms o . 3
personal and industrial goods and services. (_;_x? WAL b %
" L Le . o

* Given this immense opportunity and responsibility, SCE undertook a Jﬁ,‘f C_% " e
comprehensive TEGR analysis to inform our GRC funding request that § ; Y PN
will allow SCE to meet anticipated customer needs. . ene
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Growing Consensus on Scale of Load Growth from the Clean Energy
Transformation

With growing alignment on the scale of o0
transf%rmatign elgectrification will have on the utility Preliminary Distribution Cost Findings (Kevala)
sector, there is growing interest in understanding the =
potential electric system impacts E 40
e CPUC-driven (Kevala) Electrification Impact Study, o
identified significant need for distribution -;f
investments to 2035 S
g 20
e Kevala study highlights the significant investment £
needed IIIII
0

. . 2025 2030 2035
e CEC's latest IEPR shows a ~7x growth in TE load
W (1) Base Case 2021 IEFR B (2) High Transportation Electrification + Existing BTM Tanffs

com pa red to pl‘eVIOUS report B {3} High Transportation Electrification + Modified BTM Tariffzs [l (4) Accel. High Transportation Electrification + Existing BTM Tarnffs

B (5) Accel. High Transportation Elactrification + Modified BTM Tariffs
INVESTMENT SCENARIO

TRANSPORTATION ELECTRIFICATION

Underfunding results in a steeper climb to
TE adoption and broader electrification goals.

$4.7 BILLION* $10 BILLION*

"CEC 2020 IEPR Recommendation “SCE Transportation Electrification
Grid Readiness Forecast/2025 GRC
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Load Growth: Readying the Grid for Customers’ Needs and Achieving

California’s Decarbonization Goals

The TEGR analysis

* uses a supplemental demand forecast that

incorporates state policy targets

. - : Transportation Electrification for SCE*
+ utilizes enhanced customer-centric disaggregation

approaches to identify likely areas of TE load 9.000

: CARB Scoping plan 8,751 Mw i
Increases PP o

A
» Identifies long lead time projects for planning and
proactive early action now, namely land management

and initiation of permitting/licensing

As a result of the TEGR analysis, SCE has identified additional 5,000
projects that are needed to accommodate the reasonably
expected increase in TE-driven load. 5000
As part of TEGR, SCE stress-tested the electric system to further - ,,
assess its readiness to accommodate higher levels of TE load, 4,000 -
which effectively reflects adoption occurring past the 10-year
planning window 3,000

* This included expanding adoption to “full” customer - mm.-'.-""‘

potential rather than what could be expected by 2032 2,000 BT
« This also included a review of ability to expand/build 968 M_‘-ﬁt""‘

1,000

out existing substations

137 MW+

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2035 2040 2041 2042 2043 2044 2045

—

SCE identified 20 potential substations that after accounting for
the full physical build out of existing substations are still likely
to be constrained when faced with additional increasing TE load ——Adopted |EPR forecast for 2023 DSP~ ———5CE Composite Forecast ~ ———2020 IEPR forecast for 2022 DSP
that will require future upgrades to addressing arising capacity
constraints
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’

Enhancing Our Understanding of Where Load Will

Materialize 5%
» Traditional disaggregation process for load allocation is a Beverly Hills 101
system-wide top-down process that can miss the local specifics 20
of customer adoption of electric vehicles, particularly those of
fleet operators _/'!w
o Which is compounded by a lack of empirical adoption Ao
information to inform understanding o

» SCE first worked to better understand the customers likely to
adopt; identifying large fleet operators, mapping TE adoption

by customer type, and incorporating published studies (e.g. - |
Port of Long Beach electrification plan) that reflect identified @ <
adoption A
> ry |
* Then, to better understand where this would occur, SCE built a ey
bottom-up view by carefully looking at large fleet operators of
MD/HD vehicles and other commercial fleets in SCE service * Wem
territory and mapped their propensity for TE adoption to 80 |
circuits * d‘c%
» Additionally, SCE considered other data points that reflect 0 .’!81'8"‘8 o« 4
potential for TE adoption/load, including: .
o the identification of truck stop locations, O A
| Alt Forecast @ Dist Sub
© Iarge warehouses, . Réhcho 1 EV non-coincident total
o drayage truck companies P aSds o O 0-10 MW
o deployment of DC fast chargers vardes i o T O 10-30MW
10 ® 30-130 MW
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EV Forecast
Comparisons
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SCE’s Composite Forecast (using AB2127)

Given the significance of TE load in the TE Grid Readiness effort, composite TE forecast incorporated AB2127/CARB’s
Mobile Source Strategy forecast.

Light-duty EV

Medium Duty EV

Heavy-duty EV

Bus

Forkift

Other offroad (TRU)

Regression Modeling

Propensity analysis based # households whose income is over 150K
Potential consideration of low-income area adoption based on
customer survey and segmentation analysis

Known projects such as Tesla, EVGO addition to system level forecast

Propensity analysis based on customer annual peak demand
Leverage recent TE Road Map analysis

Propensity analysis based on customer activities (e.g. # of moves to

port)
Leverage recent TE Road Map analysis

Propensity analysis using customer # of potential EV purchases/existing
stock

Propensity analysis using non-refrigerated warehouse customers’
annual peak demand

Propensity analysis using # of dock doors for each facility

Energy for What's Ahead™

Historical EV Adoption
American Community Survey
Acxiom Data

Mapping of NAICS to potential MD adoption
SCE’s customer data (usage, NAICS etc.)

SCE’s Customer Service
List of active customers who have access to
Port of Long Beach

CARB’s Innovative Clean Transit Plan Data
National Transit Database (NTD)
SCE’s Customer data (address)

SCE’s Customer data (usage, building type etc.)

CARB'’ list of facilities that are potential for
TRUs
SCE’s Customer data (address)

SOUTHERN CALIFORNIA

EDISON

7



Percent of Daily Load

Key consideration for TE Forecasting are their load shapes

Los Cerritos 66/12

Comparison of Managed and Unmanaged Bottom Up TE Forecast
3 consecutive peak days of forecast year 2031

Sample of Load Shapes

Normalized SCE MD HD Load Shape Summer Weekday

in 2030 PST

\ /\[

12 3 45 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24

—2020Q4

SCE’s Port Shape PST

2 3 4 5 6 7 B 9 10 11 12

13 14 15 16 17 18 19 20 21 22 23 2

Using various load shapes across
different vehicle classes and
charging locations

These shapes have been developed
using best available information,
but are lacking empirical data

Generally, the load profiles are
placing charging outside of mid-
day bulk system peaks, but
depending on the circuit may or
may not contribute to circuit
overloads

Energy for What's Ahead™

Los Cerritos Substation 2031 Forecast {MW)

an

an

0216 810121431618 2022 0 2 4 6 B 1012110651620 22 0 2 4 6 8 1012 14 16 16 2022
Haur

Managed Bottom Up=—Unmanaged Bottom Up ——Gross Forecast = Pilot Composite Net

SCE explored impact of load shape assumptions on
system overloads

In this example, assumed load profile (managed) places
additional load at non-coincident peak times, not
triggering an overload

However, as shown with “unmanaged” case, if charging
occurs on peak, it would have significant impact and
overload the circuit
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Load Growth: Readying the Grid for Customers’ Needs and Achieving California’s Decarbonization Goals

State policies, technological advancements, material federal investments, and customer adoption rates are converging to drive
drastic shift in electricity consumption over the next ~10 years.

o Targeted investments are needed now, in this GRC period, to ensure the grid is prepared for the scale of anticipated
adoption to meet shared customer, State, and SCE decarbonization goals.

o SCE undertook a bottom-up analysis' to identify areas requiring additional readiness work to prepare for reasonably

expected TE Load Growth.

Approximately 10-15 percent of SCE's sub-
transmission and distribution assets being included
for proposed grid development as part of the TEGR
analysis.

This growth can alter load demand in certain areas
like, the Port of Long Beach, by 10-20x historical
load.

Preparing for this immense shift now will lessen
otherwise potentially lengthy interconnection
timelines.

Since 2021, SCE has received over 700
interconnection requests for TE loads of at least 500
kVA or larger, with the TE interconnection request
demand increasing YoY.

SCE is also cognizant of the benefits this transition
provides to our most vulnerable communities.

More than 90% of the selected locations are either
along a major transportation corridor or have
proximity to the ports, and close to 70% of the
selected locations are in a disadvantaged
community.

Energy for What's Ahead™

Geographic Representation of Needed TE Upgrades

"Transportation Electrification Grid Readiness (TEGR) Analysis
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Load Growth: Readying the Grid for Customers’ Needs and Achieving California’s Decarbonization Goals

(continued)
* In this GRC period, load growth projected to rise approximately eight times faster annually than over last
two decades

o Historically high amounts of new demand anticipated, driven by TE and BE

o State agencies (e.g., CARB, CEC, CPUC) forecasting significant load transformation—SCE's proposal is
consistent with these forecasts

00, 000
« In addition to SCE's TEGR driven projects, SCE is also Projected MDHD ZEV Adoption Across California
leveraging existing programs, such as 4 kV 350,000
remediation, to support grid readiness for rapidly
evolving customer needs and impending load 300,000
growth that will require proactive infrastructure
planning and deployment 250,000
o Disadvantaged communities receive additional .
prioritization in this program @ 200,000
» Continuing work to enhance Grid Modernization
- . 150,000
capabilities and leverage DERs as supply-side
resources will help mitigate some of the expected -
challenges from electrification o
» Allows SCE to be the most capable partner in 50, 000
helping our customers and the State achieve rapidly
approaching decarbonization goals and meet the :
accompanying shift in demand 2023 2004 2025 2036 207 FO2ER 2029 O30 2031 X032 2033 2034 FO3S5
= 5CE"s Supplemental TEGR =——{EC 2022 IEPR AATES = CEC 2020 FEPR High
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