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Overview

* Options for V2H and V2G using SAE J2847/2, and how it is related to
and different from 1SO 15118

e Security level requirements
* PnC options

 What is ISO 15118-20, and what is its scope for use?
e Added ISO 15118-20 Light to J2847/2



SAE Standards Summary

J2836 - Instructions for PEV Communications, Interoperability and Security Documents

Related
Standards Use Cases Messages / Signals Requirements Protocol
IEEE 20305 Smart Charging
(U1-U5) (V1G) (BBPC;SDM)
DC Charging,
1) J2847/2 - DC V2G/V2H MESSAGES DG LT DC V2G/V2H
| PEV as Distributed
E R
2) 12847/3 - AC V2G/V2H MESSAGES IEEE 2030.5 - "VEXIDER)
1547,1547.1 (U6 & U7) On-board Inverter
3) J2847/5 - AC V2L/V2V | Diagnostics (V2G-AC only)
(Payment/ V2 L/VZV) Customer to PEV Internet
and HAN/WAN @
4) J2836/3 — V2X USE CASES ISO Gen 1 &2 (U8 & U9) V2LV2V
Wireless Power
ISO Gen 2 Transfer IEEE 802.11n, p
J2953/1 Interoperability requirements, J2953/2 Test Plan & Procedures,

J2953/3 PEV Communication Interoperability with EVSEs
J2953/4 Plug-in Electric Vehicle Charge Rate Reporting and Test Metrics

J2931/7 Security
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Objective:

* SAE J2847/2 identifies how to apply ISO 15118-2 (Gen 1) for DC V2H/V2G

* Allows vehicle OEMs and EVSE suppliers to use this existing DC Charging solution for BPT, while still
implementing 1ISO 15118-20 (Gen 2).

* |ISO 15118-20is published but still needs conformance standards to be finalized and published, along
with additional test events and user groups work thru interoperability items.

* This requires no changes to the ISO 15118-2 schema, stages, messages or signals.

* It’s an Application-level software update only, meaning it could also be applied to existing vehicles
using 1ISO 15118-2.

* There is no change to the EVSE Pilot signal, still uses the 5% PWM and 1kHz frequency.
» J2847/2 Includes the complete home system and additional requirements for V2H.
Targeted Customer:

e Homes with 10-20kW DC EVSEs
 ACV2G/V2H however, is included in SAE J2847/3 to meet J3072/IEEE 1547:2018 requirements.

Status:

* DIN 70121:2014 is harmonized with SAE J2847/2:2015 and now adds the references to ISO Gen 1 & Gen 2
documents that were not published during the previous release.

Next Steps to be considered:
* Add PV and ESS to home, add advanced grid functions (IEEE 1547 requirements) for the EVSE to meet.




The Negotiation phase (ServiceDiscovery) adds a unique
ServicelD and ServiceName

ISO 15118-2
ServicelD  ServiceName ServiceCategory Description
0 Reserved by ISO/IEC
All charging services as defined by
1 AC_DC_Charging EVCharging SupportedEnergyTransferMode in subclause 8.5.2.3.
Certificate ContractCertificate |Service allowing to update or install Contract Certificates.
InternetAccess Internet Service for standard protocols like HTTP, HTTPs, FTP, etc.
Service enabling the exchange of use case specific
4 UseCaselnformation [EVSEInformation |information about the EVSE.
28472 SAE J2847/2 V2H OtherCustom DC Vehicle-to-Home - V2H (EVSE inverter is grid forming).
28473 SAE J2847/2 V2G OtherCustom DC Vehicle-to-Grid - V2G (EVSE inverter is grid following).
5-60000 Reserved by ISO/IEC
60001-65535 Reserved for implementation specific use

* V2H (Grid Forming) sends 28472 and “1” (AC_DC_Charging)
* V2G (Grid Following) sends 28473 and “1”
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V2H

* Always initiated by the home thru the EVSE
* ATS signal to the EVSE that grid power is out and home is isolated

* EVSE triggers the EV (in Initialization stage) using negative signals that
V2H is requested, instead of charging or V2G.

V2G

e Can be initiated by home thru EVSE or customer thru EV

* The same negative signals are transmitted in Energy Transfer stage
(instead of Initialization stage).



SAE/DIN vs. ISO 15118-2 Comparison

Common

V2G, Blue

Green — V2H, Yellow

Note: EVTargetCurrent is only V2G, not V2H

Add Service Negotiation (ISO -2)

EV Signal Request
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SAE/DIN vs. ISO 15118-2 Comparison

Common

V2G, Blue

Green — V2H, Yellow =

EVSEMinimumCurrentLimit is only for V2H, not V2G.

EVSE Signhal Response

Note

EVSE Maximum Current Limit (DC only)

EVSE Maximum Power Limit (DC only)
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V4

Current and Power signals are “signed values’
Use the Negative Value signal (instead of positive)

~Multiplier

EVCC (EV) SECC (EVSE)

(PhysicalValueType E]—[—...—

ChargeParameterDiscoveryRes (3b)

*  Response Code
. . . EVSE V2H Ack . EVSE Processing = “Ongoing"changes
Figure 60 — Schema diagram — PhysicalValueType e to “Finished”

* DC EVSE Charge Parameter

. DC EVSE Status

EVSEMaximumCurrentlimit e EVSE Isolation Status
= - =  EVSE Status Code
*'“Ultlplle" s 1 +  Notification Max Delay
. * EWSE Motification
Unlt . A L EVSE Maximum Current Limit = -ve value
Value * = 2 EVSE Maximum Power Limit = -ve value
*  EVSE Maximum Valtage Limit
[EVSEMaximumCurr‘entLimit : = 29] -— *  EVSE Minimum Current Limit = -ve value-
* EVSE Minimum Voltage Limit

EVSE Current Regulation Tolerance
+  EVSE Peak Current Ripple
*  EVSE Energy to be Delivered

The value can be positive or negative *  Saschedule s

54 schedule Tuple ID

The combination of a positive multiplier and negativ e
- Pmax
value provides the format for BPT. . start
. Duration
Sales Tariff
' -
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Summary

* No change to schema or base software.
* VVehicle level - Application layer software change only.
* Allows use of ISO 15118-2 communications as options for BPT, same as DC
charging.
* Provides bidirectional DC EVSEs now, while ISO 15118-20 is being
implemented.

* ISO Gen 2 Conformance standards, test events, etc. can proceed while
the customer’s immediate needs for V2H can be met.



SO 15118-20 Light

(Added to Section 6.11)

* PnCis an optionin ISO 15118-2 and if
included, requires TLS 1.2 security

* |1SO 15118-20 requires TLS 1.3 but
“Light” allows TLS 1.2
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EVSE and EV to limitto. )

. E”o‘

eDC

e DC BPT

¢ Dynamic mode

1.2asin iSO 15118.2

. Do SECC discovery protocol |

?

Y

yes no

v

Start TLS Handshake

v

TLS version negobated

private environment sl nvronment
Y. é‘—— Root certificale type M} :

Offer ISO 15118-20 and ISO 15118-2 |

1 DoISO1

M

8-20 PE light

l

>

"f‘ D
Schema selecled —;

Do ISO 15118-2

Y
A

| Offer ISO 15118-2

l

| DoISO 15118-2 |

Use TLS

1.3 as in ISO 15118-.20

| Offer ISO 15118-20

l

Do ISO 15118-20

.

Offer ISO 15118-2

|
Y

Do ISO 15118-2

Y
A
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Backup

Details on implementation



J2847/2 Next Steps

Now (2022): Basic Functions
EV is only source for V2H

Grid Power
Cold l
DCV2H Start _ -
. . Batte #| Transfer
Grid forming d Switch
""""""""" 'l e i |
PEV ; ! DCEVSE | , ¥
* DC RPF ! ' AC RPF iti
Battery Inverter # | Critical Load
; ; : / Panel
I A e v R
| : : || Cold |:
; : v Wired
l ' can! | start | @
CAN : : b/
: i : : Battery f (RS485/LIN)
Y Pope Gy i
- — — — —!p '
BMS P e 1| Control |
l¢i — — — —i-| Electronics | :
.................. 4 e ———
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2023: Reopen for added Functions
Include PV and/or ESS as sources

DC V2H options

EV - DCV2G

EVSE is Grid following
Charging or Discharging

T T
. DCEVSE :

Grid Power
Cold | Transfer
Start "1 Switch
Battery *
,-" Critical Load

/ Panel

Inverter

PEV ' I
! DCRPF i ACRPF/FPF  /
Battery —I—I- Inverter ¥
" " !
! T ST
[ : : | | Cold ;i
CAN : : Start | & __‘_,""i: -§h_ __‘_‘I_[v:r‘erter
| E P LBV Wied V-
Y P opc fox ¥ com ! -
- — — — —i™ Control b I| Cold
BMS _‘_i_____i_ Electronics ¥ : Start |
H : A | |Battery| :
R - e T E"I. - ¥
: Control
i | Electronics
o
* |f excess PV for V2H, EV
ESS-DCVZH

and/or ESS could be charging
instead of discharging.
Adds more controls and
complexity to HEMS

Grid forming
Charging or Discharging

Cold
Start

t 4
!

I 1
' |Battery | |

'-E'! h *

Control
Electronics

PV - DCV2G
Grid following
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V2H Additional items

e Automatic Transfer Switch (ATS) — isolates home when grid power is lost and prior to
V2H session

 Signals from ATS to EVSE (confirming home is isolated)
Home balancing transfer (if not in DC EVSE) — balances 120/240VAC loads in the home

Isolation monitoring — no change from charging
* EVSE still needs to perform Cable check prior to precharge and closing EV contactors

Precharge EVSE (V2H only)

* Options: (1) home stable energy source device precharges EVSE or (2) EV precharges EVSE
* If EV precharges EVSE, consideration needs to be included for 400V vs. 800V HV packs

EVSE bi-directional inverter needs to accept both 400V or 800V power from EV

* or 800V EV needs a buck/boost inverter to step down voltage
* (EV requires a boost inverter for charging at legacy DC EVSEs that are only 500VDC max)

Home cold start battery (stable energy source device)
* Powers the ATS controls and DC EVSE controls. Supports DC EVSE during Cable check.



System Schematic

Main Fuse Panel

Main

Home Transformer
(feeds 5-8 homes)

Gnd

[eNeNoNeXeXoXoNeNeNeXoXeXeo]

240V 10A
8A max \21 CBR3
240V 8A max =
Loads T
8A max N
®—— Zero amps Gnd
. CBR4
Vehicle e 120v 203
- 16A max
OBCM K 120v T~
i DC EVSE =0 Loads ‘ 16A max N o
HV Bat Pilot Zero amps Gnd
Prox CBRS
Controls 120V 20A
a0 12
I o 120y | _16Amax ~
= / | i Loads | 16A max N o
g { B Zero amps) Gnd
o |
2|2 I CBR1
Isolation £ £ | !
monitoring o | T Charging or V2G 240V 40A
I R
S—— ' ~
” Ac/ @
_, DC+ | | DpC L2
| Gnd
| XFR o
|
| N
! ¢
| .
Gnd
|
| .
| Balancing
| Transformer
|
|
e e e e e e — — — ————
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ATS to EVSE com

>
Manual =] Home
Breaks X <
i [:?_S(;r Disconnect o~ Meter
L1
— [ 0 © 0 0 G——Fo e -(T)—-e i A =
>
N I ]
| - N
A4
O O O G t Y
| 3
L2 o
12 i" L2
6 0 00 O o e o l

Grounding rod
atmeter

Grounding rod
atTransformer
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