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= Amy Wagner, Senior Partner, Evolved Energy Research

= Moderator: Hussein Basma, Researcher, International Council on
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EV Charging Flexibility is a Load Shift (Hours)
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Study Purpose and the Definition of
Flexibility

= Purpose: Quantify the dollar value of flexible charging to the electricity sector.

= Definition: Charging flexibility is a function of three variables.

1. The % of the (total) charging load that can be shifted in time;
2. The # of hours the charging load may be delayed; and

3. The customer’s cost ($) of shifting that load.
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EER Analytical Tools Used in This Study

EnergyPATHWAYS (EP) is our demand-side

stock-rollover accounting model that produces
scenarios based on exogenous service-demand

and sale shares
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RIO is a supply-side macro-energy model that

finds the lowest cost investment and operations
plan with best-in-class temporal and spatial

granularity
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Vehicle Load Outlook

= Colorado has about 4.7 million light duty vehicles
(LDVs) registered in the state.

= About 60,000 of these are electric vehicles. This
represents about 1.3% of all LDV registrations.

= The state has a goal of 940,000 EVs registrations
by 2030.

= Evolved modeled 4 archetypal feeders —
Residential, Commercial, Industrial and Highway
— to better understand the potential for load
flexibility. The incremental vehicle loads by feeder
type appears is shown in the figure.

Vehicle Loads in GWh (Adapted from ICCT)
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Allocation of Vehicle Loads to Feeder Types
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Scenarios
| Scenario |Description

Zero Flexibility e+ Estimates system costs without any load shifting benefits.

« LDV RES: 50% are able to shift by 4 hours.
« LDV COM: 0% are able to shift.

Low Flexibility o
« MHDV C&l: Assumes no flexibility.
« MHDV HWY: Assumes no flexibility.
« LDV RES: 75% are able to shift by 8 hours.
_ o « LDV COM: 25% are able to shift by 2 hours.
Mid Flexibility _
« MHDV C&l: 50% are able to shift by 4 hours.
« MHDV HWY: 50% are able to shift by 2 hours.
« LDV RES: 75% are able to shift by 24 hours.
_ o « LDV COM: 50% are able to shift by 4 hours.
High Flexibility

« MHDV C&l: 50% are able to shift by 8 hours.
« MHDV HWY: 50% are able to shift by 4 hours.
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The 5-Way Race to Provide Flexibility

- Gas-Fired
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Findings
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Summary of Findings

Total value ranges from $100-$300M/year in 2035 and
$200-$900M/year by 2050

1. Flexibility Value Increases as the Amount of Variable Renewable Energy
Increases

The Majority of Flexibility Value Stems from LDVs in the Residential Sector
The Highway Sector Produces the Least Value of the Four Sectors
Flexibility Mitigates the Cost of Reducing Emissions

Residential Savings Pays for 1.3 Million Level 2 Chargers (100%)
Flexibility Flattens the Net Load Curve

o g~ WD

Regulatory Assistance Project (RAP)® 15



1. Flexibility Value Increases as the Amount of
Variable Renewable Energy Increases

fle

Total flexibility value ranges from $100-S300 M per year
in 2035, and from $200-S900 M per year by 2050.
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2. The Majority of Flexibility Value Stems from LDV in the
Residential Sector
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3. The Highway Sector Produces the Least Value
of the Four Sectors

= The cost of delaying charging, from the customer’s perspective, is higher in this sector than it is in other
sectors.

= By definition, drivers who seek out DC “fast” charging have less flexibility (aka less time) to charge than drivers
who are content to charge at lower, slower voltages.

= Highway charging infrastructure typically interconnects at transmission voltages. As a result, avoided costs of
additional distribution level investment is limited or non-existent.

= Dispatch of H2 electrolysers effectively manages overall system loads, and there is less of a need for highway
charging flexibility.

= Fast charging flexibility is not expected to have a high participation in the LDV user class given the
convenience value to customers.
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4. Flexibility Mitigates the Cost of Reducing Emissions

. . $it
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5. Consumer Savings Range from $7-$30/MWH

These savings per MWh of shifting are

$/MWh

relatively flat for Flex light and Flex flex hi
medium. ¢ /

Once there is enough energy to move
through flexible load, as shown in the Flex

high slope, the scale of the needed B flex medium
investments changes. T

The Flex high slope moves upward in the
outer years due to sufficient resources flex light

being available.
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6. Flexibility Flattens the Net Load Curve

= The figure shows a typical summer and winter day Mwh
in 2050 in Colorado.

= The bars show how the load and the various
sources of supply and flexibility are optimally
dispatched in each hour of the day.

= The bold black line shows the load, net of all of the
sources of supply and flexibility. Notice that this line
is flatter than the load itself.

I

= This flattening is one way to illustrate the benefits of '“'Ill
flexibility. From a grid operator’s perspective, flatter |
net loads are easier to manage than more varied  m cecoyesne I onshore wind
ones.

|
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Conclusions & Recommendations
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Conclusions

1. Vehicle charging flexibility has the potential to reduce Colorado’s electric
infrastructure costs by $100-$300M per year in 2035 and $200-$900M in 2050.

2. Customer programs and complementary electric rates are necessary.

3. Ultility planning will be most effective where it integrates customer program
plans and data.
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Residential Savings Pays for 1.3M L2 Chargers

Residential sector cost savings are so large that they could pay 100% of the cost of controlled Level 2
charging in the sector.

= The net present value (NPV) of residential charging Residential Value Associated with Level 2 chargers
: R 0 2030 2035 2040 2045 2050
IS SUfﬂCIGnt to pay for 1 00 /0 Of the COSt Of Flex Light S 13,893,000 S 73,346,000 $ 73,219,000 S 104,639,000 $ 158,418,000
1 ] 3 m I I I Ion Level 2 (L2) Chargers ] Flex M.edium S 35,259,000 $ 107,340,000 S 122,678,000 $ 195,563,000 S 285,396,000
Flex High S 43,023,055 S 134,418,000 S 195,777,000 S 302,089,000 $ 467,356,000
u I ncreaS| ng the ava||ab| I |ty Of L2 Chargers |S a key to NPV (10 year lifetime energy system value) of level 2 charger investment
. . o, 2030 NPV L2 chargers 2040 NPV 2040 L2 chargers
unlocking the value of charging flexibility. (100% incentive) (100% incentive)
Flex Light $396,953,346 171,693 $788,067,498 394,034
Flex Medium $607,433,298 262,731 $1,316,991,272 658,496
Flex High $753,155,660 325,759 $2,014,575,905 1,007,288

= There is an opportunity to give participating

customers a sizable incentive to adopt a % These calculations use a 7% rate, 10-year life and a $2,312/L.2
, charger in 2030, and $2,000/L2 charger in 2040.
controllable L2 charger and still have enough value

left over to reduce costs for nonparticipating
customers.
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Why Integrated Planning is Important

= Distribution Planning

= |If distribution system planners exclude or discount the impact of managed EV

charging programs, then they will continue to call for investment in the system that
could otherwise be avoided.

= Load Forecasting

= |If load forecasters or resource planners exclude or discount the impact of these
programs, then they will continue to produce load forecasts that are too high and
resource plans that call for more investment in generation than is necessary.
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Recommendations
1. Focus first on LDVs in the residential sector, then on MDV/HDVSs in the other
sectors.

2. Develop customer programs that enroll customers at or near the point of sale.

3. Design customized charging rates for each sector that maximize customer
retention.

4. Develop well integrated utility operating systems.

5. Develop well integrated utility planning processes.
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About RAP

Regulatory Assistance Project (RAP)® is an independent, global NGO

advancing policy innovation and thought leadership within the energy
community.

Learn more about our work at raponline.org
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