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Its Not Hard to Understand the Benefits of Electrification?

A Cities do not reach their emission goals without a large increase on EV adoption

A But rarely is a benefit so visually apparent as with city Electrification of Transportatiamks to
COVID, folks in Los Angeles got a glimpse of this future!

Los Angeles Before Lockdown Los Angeles After Lockdown
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Electrification From an Electricity Grid Perspective

A We know the benefits that electrification can provigemissions goals drive us to target lighity vehicles
¢ in the U.S. LDVs are the largest producers of the largest segment of Emissions

US GHG Emissions by Sector, 2017 US Transportation GHG Emissions by Source, 2017
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A But from the perspective of our electricity grgdve need to be more insightful on what is happening

A For grid operators, electrification means chargers! Chargers are increasing in speed and size, and clus
to support fleetsg it is a must to understand where they are going to be installed

A As an example, we may have % the number of helany vehicles, but their chargers may be 50X or 100X
greater in size
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Topic Summary

A Estimating EV Charger Load Impact on Electricity Grids
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Localizing Charging Load to Specific Areas of the Grid

A If all charging is for singlesident home, offstreet, then estimating
charging load is fairly simple!

Ve

A Homes are stationary, charging loads are predictable and actually
somewhat uniformly spread across regions

A Picture is difficult to see butit is a picture of a residential area where
red dots indicate expected chargers

A However, focusing only on LDVs can underestimate changes we expect to
see as electrification extends to fleets, public areas, and vehicle classes

A Outside of residential home charging, which is typically Level I,
7.2KW chargers, public as well as fleet charging will introduce faster,
larger chargers (50 to 150kW)

A Fleets, heawuty fleets can introduce clusters of 500kW+ chargers
as buses, delivery fleets, and trucks enter markets

A Challenge is how to estimate this impact on the grid as both vehicles
and charger technologies are still rapidly evolving!
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Using Big Data to Find Loads and Link to Substations
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projected charger load impacts on substations in utility
territories. The process:

1. Utility Substations can be identified and mapped via GPS or
Latitude / Longitude Coordinates

2. Facilities where charging is likely to occur (parking, retail, multi
unit housing, fleets) can also be map via coordinates

3. With locations known, facilities can be linked to specific
substation of feeder nodes

4. New load growth from electrification is added to current
substation rating and compared against its max rating

5. Substations are then ranked against their MAX rating to

determine whether substation is at risk due to load
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Impact analysis Mapping commercial facility locations to substations
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A Types of Facilities Targeted in Approach

A lllustration of process shown where facility types can be identifie FE===
and then located via SIC codes and corresponding GPS coordil

A Process Identifies commercial fleets sites, retail parking, office
buildings, parking structures, muinit dwellings, and gas stations

A Charging loads are estimated for each of the facilities

A Estimates can be made for charger deployments 5, 10, and 15
years into the future

A Charging sizes (level Il and fast chargers) are estimated based c
facility typesc and increasing charger sizes are incorporated as

well
A Charging loads for commercial facilities are based on expecte( = = = :
charger deployments based on site motivatiqrifferent than S 2
with residential choices T SN
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A Chart shows how predicted commercial and residential

Impact analysis Estimating impact on substations

loads are aggregated to specific substations

A Expected charging loads for each of the substations are

determined for future years

A Commercial and residential loads are separated for each

substation
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A Transportation electrification is added to current

rating of the substation and compared against the

max rating
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Incorporate into planning activities

A Approach is scaled for city, state, or midtate evaluation of

a utility territory

QUANTA
TECHNOLOGY

Copyright © 2020

N

30

25

20

=t et
=] (¥} =] LA

Predicted Residential and Commercial Loading per Substation,

i N i."'l =¥ uy 1=} - DCI

JJJJJJJJ

2035

.JJ[J--[J.J] JJ]__]-LJ

ﬂ'l

— ™~ o =

'.—|'.—'1—|'.—|'.—'1—|II—|'.—|1—|II—|N""1N

_'F

JJJJJJJJJJJJJJJJJJJJJJ

m Residential  m Commercial/Business

Predicted Substation Loading as % of Rating, Summer 2035

110%, 3

100%, 7

12085, 1

Upto 60%, 5

—‘ 70%, 1

80%, 3

Slide 9



Topic Summary

A Can or How Can Storage Technologies Help?
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Are Renewables the Answer to the Increasing Load?

A ldeally, renewable energy is a great complement for EV charging, but
this assumes charging load is spread evenly across a service territo |

A Renewable Energy Options

A Wind-typically highest at night (in U.S.) and complements home charging whic
typically occurs at night

A Solarg can be installed at workplaces to mitigate daytime charging
A Storage can store wind/solar and discharge when needed
A However, solutions are not perfect fits
A Chargingtechnologies are getting faster-@DkW), opportunity charging is

) . . & Charge Discharge Profile for Battery
becoming more available, more vehicle types and fleets are electrifying o chargimi Station
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A Storage may misalignstorage may support charging when utilization is low, but may.. *°
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also simultaneously charge with chargers when utilization is high

KW Outp
o
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A Bottom line: It can help when applied properly, but charging habits may change as*
vehicle batteries and chargers get larger and chargers become more ubiquitous 300

Hour:
-400 ours

¢ Thereis little data to guide planners on how potential changes to charging
patterns may happen due to rapidly evolving vehicles and EVSE technologies m Charging Station Output = Battery Charge / Discharge
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Do We Need Long Duration Storage For it to Support Charging?

A When facilities are offering level Il charging,
storage can act as viable, complementary device

A Containerized units will be able to support
multiple charging stations

A Solar energy can be captured and used to support
charging

A Whether lithium or alternative technologies (flow
batteries), storage can support charging

A However, as charging size increases, requiring
more kW and KWAQ footprint and cost may
stress the solution

A Alternatives still being vigorously pursued as
need for multthour storage has not gone away

A Lithium costs continue to rapidly fall and
innovation is still occurring with battery

technologies
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