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Average Annual Household Electricity Consumption
for Selected Appliances, 2020

Air conditioning

Space heating
Water heating
EV charging 2,363
Refrigerators
Clothes dryers
0 500 1.000 1,500 2,000 2,500 3,000

kWh per Household Using These Appliances
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Top 26 Metro Areas, Public Health Benefits

1. Los Angeles-Long Beach, CA

2. New York-Newark NY-NJ-CT-PA

3. Chicago-Napervile, IL-IN-W|

4, §an Jose-San Francisco-Oakland, CA

0. Phiadelphia-Reading-Camden, PA-NJ-DE-MD
6. Washington-Baltimore-Arlington, DC-MD-VA-WV-PA

Cumulative Public Health Benefits 2020-2050
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NPV Cumulative Net Benefits from Plug-in Viehicles in Pennsylvania
(80x50 Scenario- Off-peak Charging - Low Carbon Electricity)

S billions

B PEV Owner Savings

B Utility Customer Benefits

Social Value of CO2 Reductions

S12.8 billion societal benefit
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- 28] Vehicle Charging Impact on PJM

Load (MW x 1000)
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EV Revenues and Costs (million 2019 $)

:

Figure 4. PG&E and SCE Revenues and Costs of EV Charging, 2012-2019

Revenues

EV Programs
- Distribution

Transmission

Capacity
- Energy

Costs
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2012 — 2019 revenue net costs from EV drivers in PG&E & SCE S806 million
EV Impacts June 2020 18-122.pdf (synapse-energy.com)



https://www.synapse-energy.com/sites/default/files/EV_Impacts_June_2020_18-122.pdf

EFmbrace Smart Charging:

Can address multiple grid needs

simultaneously

Care should be given to avoid unintended consequences in Managed charging allows dynamic operating
the design of programs, with costs evaluated against and interconnection limits with restrictions on
traditional upgrades when the EV can charge.
Bigger Transformer Limit
EV5 o o |
| Circuit upgrades required if an electric

Transformer Limit Transformer Limit

EV4  Optimized charging stays under limits

bus charges in the peak hours.

Circuit Loadimg { MW )

Circuit capacity sufficient if an electric
bus charges in early morning,

Typical Load Typical Load

Off Peak Mid/On Peak Off Peak Mid/On Peak
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Amply -

AmpUp =

Blink =

Chargie LLC -
ChargeLab
ChargePoint, Inc -
Driivz Ltd. o

Electriphi
Enel X -
EV Charging Solutions Inc

EV Connect -

EverCharge e
EvGateway °
EVSE LLC
FleetCarma =

Flo -

Green Charge -
Greenlots / Shell
Gridscape -
Innogy SE -

KiGT Inc -
KnGrid/Oxygen Initiative =

{» Network Providers with OpenADR
S

Mobility House, LLC
Noodoe -
OpConnect =
PowerFlex Systems =
PowerTree Services
SemaConnect -
Siemens

Tellus Power, Inc -
ZEF Energy Inc. =
Zero Impact Electrical
Zevtron, LLC -



Managed Level || EV Charging at 13t Street Philadelphia Navy Yard

The numb"of times a charging session
that fulfills the driver’s energy need can
be completed within their dwell time:

RWEUSE
kWhNeed.ed.
hﬂepart ik hPIug L7

Flexibility =

If Flexibility < 1, driver’'s mobility need is violated.
If Flexibility = 1 minimum charging can be completed.

If Flexibility = 2, multiple sessions and DR are feasible.
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Philadelphia Navy Yard Commuter fleet

Internal combustion Vehicles

$5.9 million year in commuter
energy savings.

S590 energy savings/vehicle/year

Switch to

ICE-V
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§1,207,360

49,092,160

Electric Vehicles (EV)

Vehicles

Miles / day

total miles/day

days per year

Total miles/ vear

Energy Efficiency
Gallons per vear
kWh / year

Billion BTU

Energy unit costs
Enerpy S/ year
GHGe tons GHGe PIM
GHGe PY
Social § Carbon/ton
Gas 5GHGe  PIM
cost GHGE PV

(3as Energy + GHGe PIM
Energy +GHGe PV

EV
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28
280,000
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526,496
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6.18 kWh
63,174,769
7,055.04
0
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9352752
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63,527,521
63,174,769



EV Charging Hubs located in microgrids to optimize
economic, energy & emissions performance
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Reduce Charging Hub demand, distribution and standby utility charges by microgrid and
utility planning to orchestrate DER to optimize EV charging economic performance.
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Figure 21: Grid-Integrated Charging Equipment Design Archetype
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Open Charge Point Interface
or
y Open Inter Charge Protocol

Inter-network Billing

" 3 ¢ Open Charge Point Protocol

Management Systems (EMS) IEC 6110
NIST Handbook 44 “‘m\. Equipment Management
Energy Use Metrology | Light-Duty Vehicle Applications
/ / |+ SAE J1772 AC Conductive
ENERGY STAR® |/ | |+ Combined Charging Standard (SAE J1772 AC + DC)
Efficiency I/ SONEC 15118, /| |* SAE J2954 Wireless Power Transfer
Vehicleto Grid | |* SAE J3072 Onboard Utility-Interactive Inverters
Communication [ﬂtEI'fHEEI".I SAE J3068/2 supports Bidirectional power

Y
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Credit; California Energy Commission

Medium- & Heavy-Duty Vehicle Applications
+ Combined Charging Standard

| |+ SAE J3105 Automated Connection Devices

+ SAE J2954 Wireless Power Transfer
|+ CharlN Megawatt Charging System

Interoperable charging hardware is critical to a charging experience that is user-friendly and grid-responsive. ISO 15118 provides a standard
vehicle-charger communication language, while OCPP provides a standard charger-network language. Widespread deployment of chargers

that "speak” these languages will ensure that California is prepared for vehicle-grid integration, as well as future vehicle and charger features.

Source: CEC
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Plug and play

Plug your DERMS into
ev.energy with our AP

ev.energy’s Virtual End Node (VEN) API can plug into any DERMS with
ease, actively managing EV charging in line with commands from the
DERMS and passing back current and forecasting charging loads for

system-wide optimization

Curtail or throttle EV charging

In response to dispatches from a DERMS, ev.energy can fully curtail EV

charging or alternatively throttle the charging down to a lower power

level to keep demand within local network limitations.

Connecting
Chargers & Cars

Automated . Meter Data
Charging Collection
Control
..  Asset
Customer A Aggregation
Authorization and Bidding

Local Utility Energy

Flexibility DERMS Market
Markets Platform Trading




Example thermal constraint event: July 26", 4pm-8pm

ev.energy curtails charging

€000 for a cluster of EVs on a local feeder
5000 | |

im

§ 3000

----- L A o

s Feeder load (kW) =EV/oad (kW) == Feeder capacity (kW)
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Costco off Grid DC Fast Charging with onsite: BESS, PV and CHP




Team of Teams Integrated DER Planning is essential to optimize EV operational and Economic Efficiency

EV Management Solutions

An integrated platform for the Energy & Transportation

IMPROVE
FORECASTING
Weather, load & EV
charging

Develop economical and
resilient infrastructure

ITRON EV
OPTIMIZER

‘ l GRID & DER
. . ' ORCHESTRATION EV CHARGING

IMPROVE GRID OPERATIONS
& SERVICES
Load Management, V2G, VPP

INFRASTRUCTUR

MANAGEMENT

—cosystem

EV FLEET TRANSITION
PLANNING & STRATEGY

Electrify fleets and lower
costs with intelligent

CHARGING planning software

E
PLANNING
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SMART EV DEPOT
MANAGEMENT

Actively manage 'I.':E_I’IEEﬁ'H'lgt
process and optimize flee
operations



Renewable Energy Lntegratea
Vehicle 2 Grid

Dennis Rowan drowan@RowanEnergylntegration.com
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