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By 2045, Cabfornia will undergo 3 remarkable evolution. Supported
By &s residents, the siate wil achieve Carbon neutraity 1o
reduce the threat of chmate change. Thi wil require substantal
decarbonation of al sectors of the econamy and wil necesstate
figorous planning to keep energy safe, celable and affordabie.
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Pathway 2045 examines the energy mplications of Calornia's Jorg
torm decarbonkzation gods on BOTh the economy and the ek
sector and maps cut a feasibie and fow-ost pach to meeting these
goals. Pathway 2045 builds on The Clean Power and Elect ficotion
Pothway,' Southern Calornia Edisons 2017 analysis of what wil
required to meet 2030 interem goals.

B e s Deep Decarbonization in a

This paper presents Southern California Edison's integrated blueprint for California to reduce .
greenhouse gas emissions and air pollutants. Realizing the blueprint will reduce the threat of Hl h R bl F

Climate change and improve public health reiated to air qualiy. I 1 a systematic approach g enewables Future
and each measure Is integrated with — and depends upon — the success of the others. To A I

be successful, California must approach implementation as an integrated package. applying Updated Results from the California PATHWAYS Model
resources across the board where most effective.

EXECUTIVE SUMMARY

Pathway 2045 concludes that the changes required across
Calornia's economy are profound: Decarbonization is achieved
theough powering 100% of retad sales® with carbon free electriciy,
electrifying transportation and buldings and using low-<arbon fuels
for technologies that are nox viable for electrification.
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Agenda

* Light-duty EV forecast consideration
» Forecast Comparison
* EV charging load profile and impact
» SCE program development and impact

* MD/HD forecast consideration
» SCE Charge Ready Transport program implementation
« MD/HD forecast comparison
» Expected changes from SCE program and CARB regulation
» Estimated program and regulation impact

« Recommendations
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Light Duty PEV Forecast scenarios for California

SCE found that in the transportation sector, approximately 7.5 million light-duty EVs are needed

statewide by 2030 to meet California’s GHG emission targets.
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EV Load Shape Comparison

for long-term peak demand forecast.
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SCE EV Load Shape VS CEC for Year 2030

How to account for EV charging load impact on the peak hours will matter
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Charge Ready Pilot Energy Usage

Figure 4.1 Workplace Average Usage per Hour in June 2019: 40 sites/739 ports Figure 4.4 Multi-Unit Dwelling Usage per Hour in June 2019: 3 sites/35 ports
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Figure 4.5 Workplace Energy Usage by Month
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Charge Ready 2019 Q2 Report: https://www.sce.com/business/electric-cars/Charge-Ready Energy for What's Ahead™



https://www.sce.com/business/electric-cars/Charge-Ready

Charge Ready 2: Speed, Scope, Scale

Provide rebate for above-code
installations at new apartments;
Up to $3,500 rebate per port to
exceed CalGREEN building code
and install a minimum of 16,000
ports at new construction multi-
unit dwellings.

i Proposal to deploy 32,000
5 level 2 ports at 3,200

%! workplaces, apartments,
destination centers and
fleets; Install an additional
200 DC Fast Chargers.

Multi-prong marketing strategy:

* Mass media advertising of EVs
and benefits;

« Targeted marketing on EV
experience;

» Support businesses to convert
fleets to electric;

» Program-specific marketing.

Offer apartments and
government customers a
turnkey solution: SCE can
install, own, and maintain
up to 4,230 new charging
ports.
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SCE's Charge Ready Transport program supports non-
LDV sectors including medium and heavy-duty electric
vehicles

* Medium-Duty Vehicles

* Heavy-Duty Vehicles

 Forklifts

* School Buses

 Transit Buses

* Port Cargo Trucks

 Airport Ground Support Equipment
 Transportation Refrigeration Units (TRU)
 Truck Stop Electrification (TSE)




Charge Ready Transport Funding & Program Duration

Five-year program
Approved total program budget of $356.4M
Program goals: minimum 870 sites with 8,490 electric vehicles

procured or converted

15% minimum
25% minimum
40% minimum
10% maximum

10% maximum

Transit Agencies

Ports and Warehouses

Covers cost of all infrastructure needed up to charging station

Disadvantaged Communities (DAC) or Transit Agency sites not in DACs

Forklifts

Program Management

Energy for What's Ahead™



SCE installs “make-ready” electrical infrastructure at no cost

 Standalone charging station model

Charging Stations

- Meter | Panel
llllllllllllll 1IIIIIIIIIIIII-

!
Utility Distribution | Participant Site
Infrastructure 1 Infrastructure Charging Stations

__________ Program covers costs associated with service drop, meter, panel, and
- circuit dedicated to EV charging. Make-ready ends at interconnection
point with customer charging equipment providing AC service.
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SCE's New EV Rates

* Available now
e Zero demand charges until 2024

 Monthly peak demand can be reduced by building or other “general
service” demand at the same site

* Encouraging off-peak charging: Higher energy rates on-peak (4-9 PM)
* EV rates available for separately-metered charging installation

2019-

% of Final

Demand 0% 16.67% 33.33% 50% 66.7% 83.33% 100%
Charges

Energy for What's Ahead™
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Medium and Heavy-Duty Vehicles and Bus Forecast scenarios for SCE

Medium & Heavy Duty & Bus Energy Consumption in SCE GWh
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* Estimated from Statewide forecast, ICF International, California Transportation Electrification Assessment Phase 1: Final Report, p.15-16 (Sept. 2014), available at http://www.caletc.com/wp-

content/uploads/2016/08/CalETC_TEA_ Phase_1-FINAL_Updated_092014.pdf
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http://www.caletc.com/wp

Infrastructure Development for MD/HD/Buses and Other Non-LDV Sectors

« SCE Charge Transport and Transit Bus programs with more than $350 million investment for
more than 9,000 ports

» Approved MD/HD policies and anticipated CARB regulations bring additional

electrification through non-LDV sectors
. Approved MD/HD Policies:
SB 350 Utility Infrastructure Programs (2018-2019)
~18,000-21,000 MDHD EVs over the next 5 years
CARB Innovative Clean Transit Rule (2018)
~12,000 Zero-Emission (ZE) buses by 2040
CARB ZE Airport Shuttle Rule (2019)
~1,000 ZE shuttles by 2035
San Pedro Bay Ports Clean Air Action Plan (2017)

* In Process or Forthcoming (from CARB):
» ZE Truck Regulations:

» Advanced Clean Trucks (2019- 202(.’8 ~80,000 ZE Trucks on the road by 2030, ZE Truck Fleets (2022), ZE
Drayage Trucks (2022), ZE TRUS (2 20

» ZE Off-road Equipment Regulations:
« Airport GSE (2020), ZE Forklifts (2021), ZE Cargo Equipment (2022)

Energy for What's Ahead™ 12



Medium and Heavy-Duty Vehicles and Bus Programs & Policy Impacts

SCE’s Programs & CARB Regulation scenario reflects SCE’s charge ready transport program (8,490 vehicles by 2024) and CARB’s Innovative Clean
Transit and Advanced Clean Trucks (ACT) regulation starting 2024.*

SCE's CEC IEPR 2018 MW ** SCE's Programs & CARB Regulation MW**
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* By 2030, zero-emission truck/chassis sales would need to be 50% of class 4 — 8 straight trucks sales and 15% of all other truck sales.
** Maximum Charging capacity to grid and it’s based on rough estimation.
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Recommendations

 Create a technical working group to establish the linkage between infrastructure
development and TE load forecast

* Build consideration of additional factors for the transportation energy demand forecast
* local- and regional-level incentive programs across the State
* Funded and pending approval utility programs impact
» Approved/expected policy and regulation changes

« Develop scenarios that meet the state’s policy goals (e.g. the long-term decarbonization
goals) to better support CPUC's major proceedings including IRP modeling

Energy for What's Ahead™ 14



Back up
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Light Duty ZEV Forecast scenarios for California

The "High Electrification Scenario" from CEC's Deep Decarbonization Study projects more
than 7.2 million ZEVs by 2031 which is close to the ZEV requirement SCE's Pathways model

identified by 2030.

Zero-Emission Vehicle Forecast California
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New EV Rates level fueling costs with phased-in demand charges

2019-2023

Energy only; No
Demand Charges

Favorable Pricing for EV
Charging

« Rates w/ no or low
demand charges

« Suited for lower load
factor — infrequent &
spikey — charging (e.g.,
in-depot charging).

2024-2028

Phase-in Demand
Charges

Increased EV Adoption

« Rates w/ low demand
charges + low energy
charges (mid-day)

« Suited for hybrid
charging strategies (e.qg.,
combination of
overnight in-depot + in-
route opportunity
charging)

2029+

Return to Energy +
Demand Charges

Steady Operations

« Rates w/ demand
charges + low energy
charges (mid-day)

« Suited for higher load
factor — frequent &
steady — charging (e.g.,
co-located in-depot
charging)

* TOU-EV-7, TOU-EV-8, and TOU-EV-9 rates are applicable to commercial customers whose monthly max demand is 20 kW or
less, 21 kW to 500 kW, and above 500 kW, respectively. Rates are available starting March 1, 2019.

17
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Grid Impact from Future Medium/Heavy Duty Electric Vehicles

 MD / HD is expected to have significant demand impact on SCE’s distribution system
» SCE's initial Charge Transport Applications range from <.25MW — 9MW anticipated demand
» These sites may have significant impacts on SCE's distribution grid

* Preliminary data from SCE Charge Transport Applications indicates potential high
concentration of demand growth in local areas

Coalinga
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