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California SIWG DER Model

AEYCH
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SAE Types of Reverse Power Flow (J2836/3) AEvcH

) PEV Power Transfer Port
Reverse Power Flow Application I'Br;lzlg
DC AC EPP
Power pl_ug-ln loads which are not connected VoL V2L-DC V2L-EPP
to a facility power system
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 V2G V2G-DC V2G-AC
VF source
Connegted to a “weak” islanded AC microgrid V2M V2M-DC V2M-AC
— Special Case of V2G
Connected to a DC microgrid which could be
in islanded facility — Special Case of V2G V2D V2D-bC
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J2836/3 Additional Use Cases to J2836/1 AEYCH

i General Registration/
Detailed Use Case enetal Registiatio
S umma r\ , Inltlalcsoe:qunﬁ :::Ircz;IOEnU&Ullllty

Customer selects Authentication

J2836e1‘ ™) J2836/3™!
more I
one ?F W y_)
- TOU Price

: Demand Response (DR)

- RTP (Active Management) Utility Programs

- Critical Peak Pricing (Awareness,

: Optimized Charging Spemflc Enroliment)
- Basic DER

- Advanced DER

Customer uses S .
only one (HOW) Binding/Rebinding

51: Cordset EVSE (Startup, VIN
{120¥ AC to vehicle) Authentication,
S52: Premise EVSE Basic Charging per
{240V AC to vehicle) enrolled program,
53: Premise EVSE w/Charger Shutdown)

(DC to vehicle) _@-

Customer uses  (Where)

only one Connection Location
L1 Home (VIN Authentication,
Connecls at premise Basic Charging per
L2: Another's Home enralled program)

Inside the ulility's service

territory &

A premise pays tariff (What)
B: customer pays tariff

L3: Another's Home

Outside the utility’s service

territory

PEVA4: PEV as a DER
VMPS'?)i;iﬁ Scenarios:

L4: Public . * PEV Direct (VZG-AC)

Tl ot e usiness. V2G, V2H, VaL  EVSE Direct (V2G-DC)
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Examples of V2G Applications

»"Z’("_“ =0
MAEYCH

Domain | V2G (DER) Application Examples %';f]'?::;"tﬂ' ?:ﬁﬁclt’f{')'r'ltg

System Real Time Energy Market Minutes U6

System | AGC Frequency Regulation Seconds U6
Distribution | L/H V/F Ride Through (Required by Rule 21) Cycles U7 Ride Through
Distribution | Dynamic Volt-VAR (Required by Rule 21) Cycles U7 Volt-VAR
Distribution | Dynamic Frequency-Watt Cycles U7 Freqg-Watt
Distribution | Dynamic Volt-Watt Cycles U7 Volt-Watt
Distribution [ Manage Active Power Minutes U6
Customer | Manage Facility Energy Charges Hours U6
Customer | Limit Facility Peak Demand Charge Minutes U6
Customer | Power Factor Compensation Cycles U7 Watt-PF

June 15, 2017

VGI Use Case




Smart Inverters — EPRI and IEC TC57 AEYCH

IEC/TR 61850-90-7 Common Functions for Smart Inverters, Version 3

Edition 1.0 2013-02
3002002233

Technical Update, February 2014

TECHNICAL
REPORT

colour
inside

Communication networks and systems for power utility automation —
Part 90-7: Object models for power converters in distributed energy resources

(DER) systems
EPRI Project Manager
B. Seal
e = Must Disconnect
Must Disconnect P6
HM2 HM2 ®
HCL i Remaining Connected or Disconnectingis Allowed
[ TRl e X - o “ i
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2 S [ Voltage 8 e sqiionss = By T i T s R e R e e
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ag Must Remain C‘onnected e :g‘ pS
e % £ s 3 AT
oo
= Remaining Connected or Disconnecting is Allowed 8 P3 P4 Remam‘ng Connected or Disconnectingis Allowed
o “
e oy Yo} : 4] ®
M2 I Lms < P3 P6
)
L] 8 pa  MustDisconnect
Must Disconnect g
L Event Duration
P1 P2 :
[te] Event Duration
Figure 14-1 RL k2 R,
LVRT and HVRT Areas Created by Four Configured Curves Figure 29 — Must disconnect and must remain connected zones
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SAE U6 Basic DER

AEYCH

Common Functions for Smart Inverters, Version 3

3002002233
Technical Update, February 2014

4

BATTERY STORAGE: COORDINATED CHARGE/
DISCHARGE MANAGEMENT FUNCTION

Scope of this Function

This function identifies a set of quantities that can be read from battery storage systems to enable
their management to be coordinated with the local needs of the storage users in terms of target
charge level and schedule. This function enables the separately-described direct charge/discharge
function to be handled more intelligently, ensuring that the storage system achieves a target state
of charge by a specified time.

Prior Bodies of Work

The SAE developed the basic principles for this function for use with electric vehicles that are
capable of discharging power to the grid. This work is described in SAE J2836/3™ Use Cases for
Plug-in Vehicle Communication as a Distributed Energy Resource.
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SAE U7 Advanced DER AEYCH
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-Prl
Watt-Power Factor Autonomous

Low/High Voltage RT IEEE 1547 2017-09
Low/High Frequency RT IEEE 1547 2017-09

All functions implemented in IEEE 2030.5 (SEP2)
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SAE V2G-DC (EVSE Direct) AEevcH
Internet Protocol SAE J2931/4 PLC
IEEE 2030.5 (SEP2) SAE J2847/2
" EVSE " PEV |
DER ' | Controls ..... | ﬂ Const'roIS
Controller Dlsplays - Displays
;
EVSE Computer Vehicle Computer

EVSE IEC 61850
Logic Functions
Slte
Power Control

61850 PEV
Info Logic
Converter
DC Limits

IMrovcon mpwn [

PCC 9
Safety AC 1547 BMS
b d Breaker Converter Battery

o S \_ y,
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SAE V2G-AC (PEV Direct) AEeYcH

SAE J2931/4 PLC
SEP2 (IEEE 2030.5 & SAE J2847/3)

..........................................................................................................................................................
. o .

EVSE Computer(s)
* > MAC/PHY * Smart Inverter
E Bridge ! Functions

: IEC 61850-90-7
) & SAE J2836/3

| evse | PR | W J3072 1547

| Logic | [PELI Logic Logic

1 - 1 1

Breaker

. *
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T R NN IRt

Power Converter

. -
...............................................................................

SAE J2931/4 PLC
SEP2 (IEEE 2030.5 & SAE J3072)
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The Roaming Inverter (DER V2G-ACQC) AEYCH

Connecticut New York

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

o

. J3072
%’7/111\‘“ eyl (& conEdison

Installation Approval by Code Authority
IS0 newengland 'so

EVSE installation to NEC 625.48 (2017)

PEV equipment is out of scope of NEC
When PEV connects to EVSE

1. EVSE provides site settings to PEV Utility DER Interconnection approval
2. EVSE confirms PEV settings Interconnect application based on EVSE

3. EVSE verifies PEV J3072 certification TBD ut.ility_ role for_approval of PEV inverters?
_ _ Authorization to Discharge Method?
4. EVSE authorizes PEV to discharge - Only by onboard J3072 software tag?

- By EVSE search of PEV inverter database?

June 15, 2017 SAE V2G Standards 13



BACKUP CHARTS

11111111111



Actors

A

INTERNATIONAL.

Actor Name

Actor Type (person,
device, system, etc.)

Actor Description

V2G Owner Person/Organization DSO, Facility, DER Aggregator —V2G application owner
PEV Owner Person Vehicle owner/operator

EVSE Owner Person/Organization EVSE owner/operator

PEV Device Plug-in Electric Vehicle with onboard inverter

EVSE Device Electric Vehicle Supply Equipment (AC L2)

EMS Device Energy Management System in control of PEV inverter
Utility Organization Utility (DSO) that serves facility with EVSE

PEV OEM Organization PEV Manufacturer

EVSE OEM Organization EVSE Manufacturer

NRTL Organization OSHA Nationally Recognized Testing Laboratory

June 15, 2017
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V2G Application Use Case AEYCH
Enrollment h
Initial Setup | T
I [ I II II I
Session || Post Session
Termination
Unplug

Session Setup i
, Start V2G End V2G i
i Application Application !
| Establish EMS PP PP i
{ Communication !
i v A |
i Initialize Execute Wrap up E
: * 3 i
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1
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A

Communications & Interoperability Task Force  Aevch
/ Use Cases Applications & Signals . Protocol \
Requirements
Smart Charging J2931/1 PLC
(U1-U9) (BB OFDM)
DC Charging |5as @
PEV as DER A AR
(U6 & U7) @
Onboard
Diagnostics Inverter
Customer to PEV Internet
and HAN/NAN L
(U8 & U9) ‘4]
Wireless P ":\" :
ireless Power e 12847/6 |IEEE 802.11n

\Flow

J2953/1 Interoperability, J2953/2 Test Procedures

or 802.11p

J2931/7 Security

September 20, 2016
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