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PEV and EVSE as an integrated DER
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SAE V2G-AC
SAE V2G-DC



Electric Power System Domains
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California SIWG DER Model
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SAE Types of Reverse Power Flow (J2836/3)

Reverse Power Flow Application
Basic 

Type

PEV Power Transfer Port

DC AC EPP

Power plug-in loads which are not connected 

to a facility power system
V2L V2L-DC V2L-EPP

PEV is only source of backup power for 

islanded home (NEC 702) 
V2H V2H-DC V2H-AC V2H-EPP

Connected in parallel with utility grid (NEC 

705) or to islanded AC microgrid with strong 

VF source

V2G V2G-DC V2G-AC

Connected to a “weak” islanded AC microgrid 

– Special Case of V2G
V2M V2M-DC V2M-AC

Connected to a DC microgrid which could be 

in islanded facility – Special Case of V2G
V2D V2D-DC
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J2836/3 Additional Use Cases to J2836/1
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PEV4: PEV as a DER
Scenarios:
• PEV Direct (V2G-AC)
• EVSE Direct (V2G-DC)



Examples of V2G Applications
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Smart Inverters – EPRI and IEC TC57
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SAE U6 Basic DER
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SAE U7 Advanced DER

EPRI/IEC Function Type Rule 21

Fixed Power Factor Setpoint

Fixed VAR Setpoint

Volt-VAR Autonomous 2017-09

Volt-Watt Autonomous PH3-Pr1

Frequency-Watt Autonomous PH3-Pr1

Watt-Power Factor Autonomous

Low/High Voltage RT IEEE 1547 2017-09

Low/High Frequency RT IEEE 1547 2017-09
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All functions implemented in IEEE 2030.5 (SEP2)



SAE V2G-DC (EVSE Direct)
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SAE V2G-AC (PEV Direct)
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The Roaming Inverter (DER V2G-AC)
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When PEV connects to EVSE

1. EVSE provides site settings to PEV

2. EVSE confirms PEV settings

3. EVSE verifies PEV J3072 certification

4. EVSE authorizes PEV to discharge

Equipment Listings & Certifications

PEV’s “Inverter System Model” (ISM) certified 

by Vehicle Manufacturer to SAE J3072

EVSE Model listed by NRTL to UL 1741 and 

J3072

Installation Approval by Code Authority

EVSE installation to NEC 625.48 (2017)

PEV equipment is out of scope of NEC

Utility DER Interconnection approval 

Interconnect application based on EVSE

TBD utility role for approval of PEV inverters?

Authorization to Discharge Method?

- Only by onboard J3072 software tag?

- By EVSE search of PEV inverter database?



BACKUP CHARTS
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Actors
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V2G Application Use Case
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Communications & Interoperability Task Force 
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