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1. SCOPE

This SAE Recommended Practice establishes requirements and specifications for communication between plug-in electric
vehicle (PEV) and the DC off-board charger. Where relevant, this document notes, but does not formally specify, interactions
between the vehicle and vehicle operator.

This document applies to the off-board DC charger for conductive charging, which supplies DC current to the rechargable
energy storage system (RESS) of the electric vehicle through a SAE J1772 coupler. Communications will be on the

SAE J1772 pilot line for PLC communication. The details of powerline communications (PLC) are found in SAE J2931/4.

This document supports DC energy transfer via forward power flow (FPF) from source to vehicle.

SAE has publisheg-muitiple-dectrments—relating-te-REV-—and

ariogc Ao
T oo~ OY

cument series are

listed below, with 3

SAE J2836

SAE J2847

SAE J2931

SAE J2953

SAE J3072

Figure 1 shows th
documents start wj
subsequent slash s

brief explanation of each.

e sequencingof these documents and their primary function (e.g., the SAE J2836
th smart eharging, SAE J2836 and SAE J2847/2 then adds DC charging, etc.). TH
heets complement each other as more functions and features are included. The /6 s

veahicleto-arid intarfacac Tha o
veCIet O gt e aCCo—C—v

General Requirements and Use Cases. This document is divided into several sec
is for utility/smart grid messaging. SAE J2836/2 is for DC charge control..SAE J2
energy flow. SAE J2836/4 is for diagnostics. SAE J2836/5 is for consumer reg
HAN. SAE J2836/6 is for wireless charging.

Functional Messaging Requirements. This document defines the functional mess
given function. This document is divided into several sections that correspond to
SAE J2847/1 is for utility/smart grid messaging. SAE J2847/2 is for DC charge co
is for reverse energy flow. SAE J2847/4 is for.diagnostics. SAE J2847/3
requirements. SAE J2847/6 is for wireless charging:

Digital Communications for PEVs. This seriesof documents defines the requireme
communications for PEVs. It is dividedGinto several sections. SAE J2931/1
requirements. SAE J2931/4 is wired*communications using PLC. SAE J29]
SAE J2931/6 is for wireless chargingSSAE J2931/7 includes the security for each

Plug-In Electric Vehicle (PEV) dnteroperability with Electric Vehicle Supply Equip
is the series that include the requirements in SAE J2953/1 and test procedures i
all the previous documents;including SAE J1772’s control pilot and proximity cird

Interconnection Requirements for Onboard, Utility-Interactive Inverter Systeni
includes the requirements for onboard inverters to send/receive the grid signals
(V2G) functiops.

ions. SAE J2836/1
B36/3 is for reverse
uirements and the

ages required for a
SAE J2836 above.
ntrol. SAE J2847/3

is for consumer

hts to enable digital

describes overall
81/5 is telematics.
of these.

ment (EVSE). This
n SAE J2953/2, for
uits and functions.

s. This document
for vehicle-to-grid

and SAE J2847/1
e intent is to have
eries of documents

add wireless charging <items not already included in the proceeding slash sheets. These are all then included in
interoperability in EAE J2953 and security in SAE J2931/7. SAE J3072 then includes the PEV to grid requirements for
vehicle-to-grid (V2 -.) power and communication to match SAE .J2836/3 use cases
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Related J2836 - Instructions for PEV Communications, Interoperability and Security Documents

Standards Use Cases Messages / Signals Requirements Protocol
Smart Charging
IEEE 2030.5 (U1 — US) (V1G) J2931/1 PLC
(BB OFDM)
DC Charging, “1-A
| DIN/IsO Gen 1 &2 | e veaand (5283612 —»(J2847/2 3\ L/ L
PEV as Distributed L sy
IEEE 2030.5 Energy Resource P u\@

(V2X/DER) 5
1547,1547.1 (U6 & U7) { \ o eard Fveriar
Diagnostics L (V2G-AC only)
oy figoa s AL
(Payment/VE/v2v} Customer to PEV ~ B “h Internet
::' and HAN/WAN @ Sl
ISO Gen 1 & 2 (U8 & U9) V2L/V2V '\ - B J2931 15
A
Wireless Power s
ISO ED ﬂ Transfer J2836/6™ ))——» IEEE 802.11n, p

J2953/3 PEV Interoperability and Test Procedureg\for DER Systems,|
J2953/4 Plug-in Electric Vehicle Charge Rate Reporting and Test Me

J2931/7 Security |

QQSCSM Interoperability requirements, J2953/2 Test Plan.& Procedu

es,
rics

Figure 1 - Document interaction
The summary of dgcuments for DC charging is then as follows:

e SAE J1772is the PEV to EVSE systems document and includes the system and timing diagrams fgr DC charging.
o SAE J2836/2 dtarts with the use cases for DC charging;eommunications.

e SAE J2847/2 then transforms these use case reduirements into the signals and messages.
e SAE J2931/1 i$ where the protocol requirements are placed for all PEV communications.

o SAE J2931/4 i$ used for the PLC communication requirements for DC charging since it is only a wited median.
e SAE J2953/1 i$ the interoperability requirements.

e SAE J2953/2 i$ the interoperability procedure and plan.

e SAE J2931/7 ipclud€s the security.

1.1 Purpose

The primary purpose of SAE J2847/2 is to provide the communication to achieve RESS charging control irrespective of
RESS variations or energy storage technology.

SAE J2847/1 identifies the functional messaging for the PEV to connect to the utility or service provider and participate in
available programs. This document, SAE J2847/2, identifies the additional messages for DC energy transfer to the PEV.

The specification supports DC energy transfer via forward power flow (FPF) from grid to vehicle, and DC reverse power
flow (RPF) from vehicle to grid is included in SAE J2847/3. DC forward power flow is used to charge the vehicle’s
rechargeable energy storage system (RESS).

NOTE: In this specification, we use the terms “FPF” and “RPF” as precisely defined, and avoid the term “V2G” because its
meaning has become ambiguous through divergent common usages.
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2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J1772 SAE-Fleetrie-Vehiele-anrd-Plug-irHybrid-Eleetrie-Yehiete-Conduetive-Charge-Coupler

SAE J2836/1 Use Cases for Communication Between Plug-in Vehicles and the Utility Grid

SAE J2836/2 Use Cases for Communication Between Plug-in Vehicles and Off-Board, DC Chayger

SAE J2836/3 Use Cases for Plug-in Vehicle Communication as a Distributed Energy Resource

SAE J2847/1 Communication for Smart Charging of Plug-in Electric VehiCles Using Smart Enefgy Profile 2.0

SAE J2931/1 Digital Communications for Plug-in Electric Vehicles

SAE J2931/4 Broadband PLC Communication for Plug-in Electric*Vehicles

SAE J2931/7 Security for Plug-in Electric Vehicle Communications

SAE J2953/1 Plug-in Electric Vehicle (PEV) Interoperability with Electric Vehicle Supply Equipment (EVSE)

SAE J2953/2 Test Procedures for the Plug-in Electric Vehicle (PEV) Interoperability with Elecfric Vehicle Supply

Equipment (EVSE)
2.2 Related Publications

The following publ|cations are provided for information purposes only and are not a required part of fhis SAE Technical
Report.

2.2.1 SAE Publi¢ations

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1| 724-776-4970 (outside USA), www.sae.org.

SAE J1715 Hybrid Electric Vehicle (HEV) and Electric Vehicle (EV) Terminology

SAE J1939 Serial Control and Communications Heavy-Duty Vehicle Network - Top-Level Document

SAE J2894/1 Power Quality Requirements for Plug-in Electric Vehicle Chargers


http://www.sae.org/
http://www.sae.org/
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2.2.2 |EC Public

Available from

IEC Central

ations

Office, 3, rue de Varembe, P.O. Box 131, CH-1211 Geneva 20, Switzerland,

Tel: +41 22 919 02 11, www.iec.ch.

IEC 61851-1
IEC 61851-23

IEC 61851-24

IEC 62196-3

2.2.3 1SO Public

Copies of these do

ISO 15118-1

ISO 15118-2

ISO 15118-3

ISO 15118-4

ISO 15118-5

ISO 15118-20

2.2.4 |EEE Publ

Available from IEH
www.ieee.org.

IEEE 1815

Electric vehicle conductive charging system - Part 1: General requirements
Electric vehicle conductive charging system - Part 23: D.C. electric vehicle charging station

Digital communication between a d.c. EV charging station and an electric vehicle for control of d.c.
charging

vehicles - Part 3:
couplers

C ondiatig baoraiaa £ 1 ot
ourlaocave—uoriargnty— U C1ocotnT

Dimensional interchangeability requirements for d.c. pin and contact-tube vehicle

Do o leat ot and—rabial Halar
I TaygS, SUCRCTOUNTLIS, AU veImoIC— COUPTCTS

ations

cuments are available online at https://webstore.ansi.org/.

Road vehicles - Vehicle-to-grid communication interface - Part|t*:'General information and use-case

definition

Road vehicles - Vehicle-to-Grid Communication Interface - Part 2: Network and application protocol
requirements

Road vehicles - Vehicle-to-Grid Communication Interface - Part 3: Physical 3
requirements

nd data link layer
Road vehicles - Vehicle-to-Grid Communication Interface - Part 2: Network and application protocol
requirements

Road vehicles - Vehicle-to-grid, communication interface - Part 5: Physical and data link layer
conformance tests

Road vehicles - Vehicle-to-grid communication interface - Part 20: Network and application protocol
requirements

cations

FE Operations. Center, 445 and 501 Hoes Lane, Piscataway, NJ 08854-4141, Tel: 732-981-0060,

Standard for Electric Power Systems Communications-Distributed Network Protocol (DNP3)

IEEE 1547-2003

IEEE 1547-2018

IEEE 1547.1-2005

IEEE 1547.1-2020

IEEE 2030.5-2018

Q4 ol ol £ Lok ' Nietuilottbaad A e | i D Q 4
L AlNUaru 1o T CUTITITULUTTY DISUTUUITU TRCOUUTLES WILIT LITULUITC TmUWET Oy SITITIS

Standard for Interconnection and Interoperability of Distributed Energy Resources with Associated
Electric Power Systems Interfaces

Standard Conformance Test Procedures for Equipment Interconnecting Distributed Resources with
Electric Power Systems

Standard Conformance Test Procedures for Equipment Interconnecting Distributed Energy
Resources with Electric Power Systems and Associated Interfaces

Standard for Smart Energy Profile Application Protocol (SEP2)


http://www.iec.ch/
https://webstore.ansi.org/
http://www.ieee.org/
https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83
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2.2.,5 UL Publications
Available from UL, 333 Pfingsten Road, Northbrook, IL 60062-2096, Tel: 847-272-8800, www.ul.com.

UL 1741 Standard for Inverters, Converters, Controllers and Interconnection System Equipment for Use with
Distributed Energy Resources

UL 9741 Outline of Investigation for Bidirectional Electric Vehicle (EV) Charging System Equipment
2.2.6 DIN Publications

Copies of these documents are available online at https://www.en-standard.eu/din-standards/.

DIN SPEC 70121 Electromobility - Digital communication between a d.c. EV charging station and-an electric vehiclefor
control of d.c. charging in the Combined Charging System

DIN SPEC 70122 Conformance tests for digital communication between a d.c. EV charging station and an electric
vehicle for control of d.c. charging in the Combined Charging Systefn;

DIN SPEC 91286 DIN SPEC 91286:2011-11 Electric mobility - Schemes of identifiers for E-Roaming -Contract ID and
Electric Vehicle Supply Equipment ID

2.2.7 Sunspec Modbus
Available from Sunspec Organization

https://sunspec.ord/sunspec-modbus-specifications/

SunSpec DER Infgrmation Model Specification
3. DEFINITIONS
3.1 ADVANCED|METERING INFRASTRUCTURE (AMI)
This typically referg to the full measurement and collection system that includes meters at the customer gite, communication
networks between |the customer and a service provider, such as an electric, gas, or water utility, and fata reception and
management systgms that make the information available to the service provider.
3.2 BATTERY

See electric vehicle storage battery (3.10).

3.3 BATTERY ELEGTRIC VEHICLE (BEV)

A vehicle that receives-itspowersotety frommbatteries; untike ahybrid-vehicte that may Teceive a portion of its power from
an internal combustion engine (ICE). See also PEV (3.16).

3.4 BRANCH CIRCUIT

The circuit conductors between the final overcurrent device protecting the circuit and the equipment supplied by the circuit.
It is typically an unswitched circuit from the service equipment (fuse box) to an appliance. For this application, the appliance
is the electric vehicle supply equipment (EVSE).

3.5 COMPATIBILITY CHECK

The PEV and the off-board charger should check if they are compatible. For example, the PEV RESS voltage may be higher
than what the DC supply can support. Another example is where the PEV RESS maximum voltage is lower than what the
DC supply can regulate down to. The vehicle will evaluate the DC supply limit parameters and the vehicle decides whether
to proceed with charging. Also see conformance (3.6) and interoperability (3.13).


http://www.ul.com/
https://www.en-standard.eu/din-standards/
https://sunspec.org/sunspec-modbus-specifications/
https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83
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3.6 CONFORMANCE

A statement of successful measureable verification that a device has implemented a standard as written. A compatible
device may claim it conforms to a standard only after comprehensive conformance testing.

3.7

CONSISTENT OVERHEAD BYTE STUFFING (COBS)

An algorithm for encoding data bytes that results in efficient, reliable, unambiguous packet framing regardless of packet
content, thus making it easy for receiving applications to recover from malformed packets.

3.8 DC SUPPLY

REC
O

It converts AC ene
as the off-board ch

3.9 ELECTRIC

This is the modul
equipment commu

3.10 ELECTRIC

A group of electro
which is to provide
or energy storage

3.11 ELECTRIC

The equipment fro
of which is to tran

3.12 HANDSHAK

This is not a signal
initiating high level
vehicle voltage upg
voltage limit, charg
confirm the conneg
explicitly sent from
PEV and the off-bd

3.13 INTEROPER

The capability of a

PR o tha aeid o tho MO o aoron, for th o o haraaabl Berchv-ataraae-avatarna
gy o c g TtUtNnC DT CTCTgy TUT e ToUrIargTCaoiC CTICTy Yy StUTrag TSy St (T

arger.

EHICLE COMMUNICATION CONTROLLER (EVCC)

5]

-

in the PEV that includes the PLC communication signals transmitted and rece]
hication controller (SECC), within the EVSE.

EHICLE STORAGE BATTERY (BATTERY)

chemical cells electrically connected in a series and/or parallel arrangement, the p
DC electrical energy to propel the EV. May also be called rechargeble energy stora
bystem (ESS).

EHICLE SUPPLY EQUIPMENT (EVSE)

the branch circuit to, and including, the connector that couples to the electric vehicl

sll::ar electric energy to a PEV. This equipment is located off-board the vehicle.

NG COMPLETE

This is a state from a combination of several signals between the PEV and the off-b
communications, the DC offtboard charger must receive: vehicle ready, vehicle max
er limit and vehicle errer code. The PEV must receive: charger maximum current limit
er minimum currentlimit, and charger minimum voltage limit and charger status code
tor lock status and'will implicitly reflect the lock state in the vehicle ready status. Th

ard DC charger'then handshaking complete state is reached.
ABILIRY:

standards conforming device to function as intended with other standards conform

). Itis also referred

ved to the supply

rincipal purpose of
je system (RESS),

e inlet, the purpose

oard charger. After
imum current limit,
charger maximum
. The vehicle must
e lock status is not

the vehicle tothe’DC off-board charger. After all of these signals have been exchanged between the

ng devices without

special effort by the

3.14 MESSAGE

HaAr
STt

A message may include several signals packaged together in a group such that the entire group can be sent together over
a physical layer interface. The physical layer will be defined in the SAE J2931 documents.

3.15 NO DATA PARAMETER

This defines a means for the vehicle or DC supply to indicate that a signal is not available (i.e., hasn't been read yet).

3.16 PLUG-IN EL

ECTRIC VEHICLE (PEV)

Any class of vehicle: BEV, plug-in hybrid electric vehicle (PHEV), electric tug, etc., which can be plugged in to receive power
from the electrical grid where this power is then used to apply traction to the vehicle wheels.
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3.17 POWER LINE COMMUNICATION (PLC)

This is called power line carrier, mains communication, power line telecom (PLT), or power line networking (PLN), are terms
describing several different systems for using electric power lines to carry information over the power line.

Electrical power is transmitted over high voltage transmission lines, distributed over medium voltage, and used inside
buildings at lower voltages. Power line communications can be applied at each stage. Most PLC technologies limit
themselves to one set of wires (for example, premises wiring), but some can cross between two levels (for example, both
the distribution network and premises wiring).

All power line communications systems operate by impressing a modulated carrier signal on the wiring system. Different
types of power line communlcatlons use dlfferent frequency bands dependmg on the S|gnal transmission characteristics of

the power wiring u

circuits have only

power line commu

Data rates over a g
on high-voltage trd
equivalent data rat
data rates generall
floor of an office by

3.18 PRE-CHAR(

Pre-charging the O

limited ability to carry hrgher frequencies. The propagation problem is a I|m|t|ng fac
hications.

ower line communication system vary widely. Low-frequency (about 100 t6)200 kHz)
nsmission lines may carry one or two analog voice circuits, or telemetry and cont
e of a few hundred bits per second; however, these circuits may be many miles (kilon
y imply shorter ranges; a local area network operating at millions_df.bits per second 1
ilding, but eliminates installation of dedicated network cabling.

GE

C bus ensures that the voltage supplied by the EV.SEvis nearly matched to the vel

ver, the power wire
tor for each type of

carriers impressed
rol circuits with an
eters) long. Higher
nay only cover one

icle RESS voltage

prior to closing the vehicle contactors. This ensures that there is no, possibility of a high in-rush curnrent at the time of

contactor closure.
3.19 RECHARGE

Any energy storag
electro-mechanica

3.20 SUPPLY EQ

This is the module
the PEV.

3.21 SIGNAL

The individual datg
are listed in 4.1.3 4

3.22 SIGNAL BIT

ABLE ENERGY STORAGE SYSTEM (RESS)

e system that has the capability to beicharged and discharged. (Examples: batteri
flywheels.)

UIPMENT COMMUNICATION CONTROLLER (SECC)

in the EVSE that includes.the PLC communication signals transmitted and received {

elements-that are communicated between the Plug-In Vehicle and the off-board ch
nd in thextable in Appendix B.

SIZE

bs, capacitors, and

o the EVCC, within

arger. The signals

The bit size defines how many digital bits are needed to represent the full range signal, including no data.

3.23 SIGNAL DEFAULT VALUE

The default value is what is assumed if a signal has not yet been received over the communications bus.

3.24 SIGNAL OFF-SET

This defines how an integer is adjusted to achieve the full range at the defined resolution. Offset can be positive or negative.

3.25 SIGNAL RANGE

The range defines the signal limits in engineering units.
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3.26 SIGNAL RESOLUTION

The resolution determines how much a signal can change with each bit step in the integer representation.

3.27 SIGNAL UPDATE RATE

This defines the expected frequency at which a periodic signal must be received over the communications bus for proper
system control. If a particular signal is missing for more than ten full rate cycles (based on 5.6.2), then the system should
enter a faulted state and proceed to shutdown energy transfer.

DC off-board charger must receive: vehicle ready, vehicle maximum current limit, vehicle voltage upper limit and vehicle

error code.

3.28 STATE OF ¢
Obtained by subtrz

3.29 UART

HARGE (SOC) (%)

cting the depth of discharge from 100.

A hardware commuinication protocol that uses asynchronous serial communication with configurable sp

means there is no
3.30 V1G

A form of managed
of the EV owner arj

3.31 VEHICLE-T(
A form of managed
utility grid. The chal
to meet the prioritiz

3.32 VEHICLE-T

An inverter intendq
only to V2H or V2L

4. TECHNICAL R
4.1  Charging Ph

Refer to Appendics
is broken up into fqg

d the grid.

D-GRID (V2G)

charging, where, in addition to adjusting-charging behavior (V1G), a vehicle RESS c
Fging time, charging power level, discharge time, and discharge power levels are all m
ed needs of the EV owner and thegrid.

D-HOME (V2H)

d to provide electricalenergy to a load not associated with the electric utility or grid
situations and not M2G.

EQUIREMENTS
pses

s F.and'G in the SAE J1772 document for details about the charging phases. A norm
utphases: (1) initialization, (2) pre-charge, (3) energy transfer, and (4) shutdown. Ad

ped. Asynchronous

Clock signal to synchronize the output bits from the transmitting device going to the receiving end

charging in which the charging (power level and timée of‘charge) is adjusted to meet the prioritized needs

an discharge to the
anageable in order

Generally applied

bl charging session
ditionally, there are

three types of eme
411

[V2G-DC-005]

Message Sequences

otk ol VZ R loial eitioda ol (O biioidi ot o ol PRI Zo A U H '
YCTILY SITUTUUWIT. (T ) VETTIUIT TTTUatCyu, (£ ) SUPPTy Titaitcu, artu (o) CUTU UTSLUTITTITULUTT.

The basic signaling follows SAE J1772. All the timings shall be compliant with SAE J1772.

During the charging process, a bidirectional signaling according to SAE J1772 is used to indicate EV-related information via
control pilot (CP) states and EVSE-related information via the CP duty cycle.
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Message sequences are defined for several scenarios in SAE J1772, Appendix F:

Normal startup

Normal shutdown
Vehicle initiated shutdown
Charger initiated shutdown

Loss of pilot shutdown

[V2G-DC-560] I

[V2G-DC-561]

NOTE 1: An EVS
specificd

or DC charging, the EV shall apply CP State C or D during the energy tfransferand C
nless an error condition occurring at any point in time requires changing to CP State’l
please see [V2G-DC-501] and [V2G-DC502].

A\n EVSE that supports only DC charging on a connector shall apply a CP duty cy
tonnector after detection of CP State B, so that the high-level commuhnication can s
evel communication stops, unless an error condition requires applyinga different C
oltage.

E that supports other charging types than DC charging onla connector may, in a
tion of those charging types, apply other CP duty cycles,dnhcluding 100 %, on this con

a Charg

NOTE 2: According to SAE J1772, if the SECC detects CP State A'or an unexpected CP State B, it

any del
on, and

4.1.2 Charging L

Throughout the charging session the vehicle and DC.€harger will both communicate their respective ope
aximum and minimum for current, maximum voltage and maximum power. The charger will regulate its

limits include the n
output control to m

Figure 2 shows ho

ParameterDiscoveryRes message with ResponseCodejequal to “OK.” Please see [

, an “EVSE-initiated emergency shutdown,” which includes turning off the CP osci
fast reduction of the output current. For details, please refer to SAE J1772.

imits

nintain these limits.

v those limits are to bexmaintained at a few sample operating points.

State B otherwise,
B. For more details,

cle of 5% on this
tart, and until high-
P duty cycle or CP

tcordance with the
hector until it sends
2G-DC-671].

carries out, without
lator, if it is turned

ration limits. These
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Normal Operating point for CC mode OR CV mode
(mutually exclusive)
Voltage Below EVSE Current control Minimum regulation (adjusts up)
A @ Above Vehicle Voltage limit (adjusts down or invalid)
@ Above EVSE current maximum (adjusts down)
Cha;gsv;?,ﬂf::;ﬁum @ Precharge setpoint (voltage limited AND low current)
Charger @ Below EVSE voltage control minimum (adjusts up)
Vgllltaa)gg]trnit @ Normal Operating point for CC mode
Outside Vehicle and EVSE limits (invalid / not compatible)
Vehicle
Maximum e | e c— —— — e — —— — v — — —— e — — — — —— —_—
Voltage Limit N
N Vehicle Maximum
@ N Power Limit
) I
~
=~ ~
OO0 il
QU I
Valid |
<4+—————————————— Charge Control ———————>
. I
I
> I
I
I
Charger @ |
Minimum ° Y @ )
Voltage Limit |
I
Oln i
/ ! Current
Charger Minimum Charger Maximum Vehitle #\/Iaxirnum
Current Limit Current Limit Cyrrent Limit
Figure 2 - Charging limits
4.1.3 Requiremgnt Structure
4.1.3.1  Requirement Format
This document usgs a requirement structure; i.e., a unique number that identifies each individual requfrement included in
this clause. This rg¢quirement structure allows for easier requirement tracking and test case specificgtion. The following
formats are used:
“[V2G-DC-xyz] reduirementtext,” where:
o “V2G-DC’ represents the DIN SPEC 70121 standard.

e “xyz” represents the individual requirement number.
e ‘“requirement text” represents the actual text of the requirement.
Example:

[V2G-DC-001] This shall be an example.
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4.1.3.2 Applicab

ility

This clause specifies the requirements to be implemented by the EV and the EVSE in order to allow communication between
both entities. Usually the requirements of this standard are implemented by one vehicle entity and additionally at least by
one EVSE entity depending on the EVSE network architecture.

The requirements of this specification will refer to as “The EV shall implement...” implying that the vehicle communication
entity shall implement the required functionality if not explicitly stated otherwise.

The requirements of this specification will refer to as “The EVSE shall implement...” implying that at least one EVSE entity
shall implement the required functionality if not explicitly stated otherwise.

The requirements

involved in the V2G

[V2G-DC-001]
[V2G-DC-002]
41.3.3 Usageo

When RFCs are re|

[V2G-DC-003]

[V2G-DC-004]

4.2 Signal Defin

This section descr]
together to form ar
this document in th

See the message |
421 App Protoq

Source: EVCC
Destination:SECC

This message elen
version supported

If an update or part of an update applicable to an RFC referenced herein is not compati

he EV shall implement all mandatory requirements defined in this document.for an E

he EVSE shall implement all mandatory requirements defined in this document for 2
Request for Comment (RFC) References

erenced, all “must/must not” requirements are mandatory.

a referenced RFC has been updated by one or several RFC, the update is fully,

standard.

RFC or the implementation described by this.standard the update shall not apply.

tions

bes the details of the signals used, to control an off-board charger. Several signal
EXI encoded XML schema (see Section 6). The message packaging structure is o

is current revision.

st table in 5.2 for the messages containing these signals. See Table B1 in Appendix

ol (AppProtocol)

nent.isCused by the EVCC for transmitting the list of supported protocols. Each proto
by the EVCC is represented by one AppProtocol entry in the request message (m

at all V2G entities
rwise.

EV.

n EVSE.

applicable for this

ble with the original

5 will be combined

Ltside the scope of

B for signal details.

col with a particular
aximum number of

entries: 20).

Table 1 - AppProtocol entry

Element/Attribute Name

Type Semantics

AppProtocol

This message element is used by the EVCC
complexType:

includes the message elements
defined in this table

particular version supported by the EVCC is

number of entries: 20).

the list of supported protocols. Each protocol with a

one AppProtocol entry in the request message (maximum

for transmitting

represented by
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4.2.2 Bulk Charging Complete (BulkChargingComplete)

Source: EVCC
Destination:SECC

This signal represents that the RESS has reached the bulk charge level (generally up to 80 to 100% SOC). This is optional,
and is used for display purposes on the charging station. See 4.1 for more details. Indicates that the RESS system has

completed the high-power charging.

Table 2 - Bulk charging complete

Element/Attribute Name Type Semantics
- npl'ir\hql Element:
BulkChargingComplete ;‘(‘;‘(‘)ﬂ‘;ﬁype' If set to TRUE, the EV indicates that bujk
charge (approx. 80 % SOC) is complete.

423 Bulk SOC

Source: EVCC
Destination: SECQC

This signal represq
value (80% for exa

BulkSOC)

nts the end point (SOC) where optimum fast charge ends. Each’vehicle OEM will d¢cide the bulk level
mple). The displayed SOC could indicate this from actual SOC to bulk percent if desired.

Table 3 - Bulk SOC

Element

Attribute Name

Type

Semantics

BulkSOC

simpleType:
percentValueType
byte (range: 0-100)

Optional Element:
SOC at which the PEV considers a fasf charging
process to complete.

424 Charge S¢g

Source: SECC
Destination: EVCCQC

Available charging

rvice (ChargeService)

services supported by'the EVSE. See 4.2.91 for additional signal details.

Table 4 - Charge service

Element/Attribute Name Type Semantics
g complexType: . . . s
ChargeServige ServiceChargeType Available charging services supported by the EVSE.

4.2.5 Charging (

Lomplete (ChargingComplete)

Source: EVCC
Destination: SECC

This signal indicates that the RESS has reached the full charge level (up to 100% SOC). The status is reported to the DC
supply for presentation in a display. Note that the charge process may continue with energy transfer to support vehicle
accessory loads (cabin conditioning, RESS conditioning, etc.) after this signal transitions to TRUE.

Table 5 - Charging complete

Element/Attribute Name Type Semantics
CharginaComblete simpleType: If set to TRUE, the EV indicates that full
gng P boolean charge (100 % SOC) is complete.
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4.2.6 Charging Profile (ChargingProfile)

Source: EVCC
Destination: SECC

This signal represents available charging services supported by the EVSE.

[V2G-DC-303] The SECC and the EVCC shall implement this type as defined in Figure 3.

ESASGll'&{lllleTl“}lelD |
rCI1argillgProfileTm}e |':L|—(—--— !_p,_mﬁm_, .:,w_|

Figure 3 - XML schema definition for the ChargingProfile Typé

Table 6 - Charging profile

Element/Attribute Name Type Semantics
Optional Element:

Chargedeservation of the EV as maximurh amount
of power drawn over time for this charging session.

complexType:

ChargingPofile ChargingProfileType

[V2G-DC-266] The SECC shall always accept the ChargingPrdfile of the EVCC if it does not exceed the PMax values
bf all PMaxScheduleEntry elements according“to the chosen SAScheduleTuple element in the charge
parameter discovery response message.

[V2G-DC-267] The SECC shall send the negative response code FAILED ChargingProfilelnvalid in|the PowerDelivery
fesponse message if the EVCC sends a ChargingProfile which is not adhering to the|PMax values of all
PMaxScheduleEntry elements. jaccording to the chosen SAScheduleTuple elemgent in the charge
parameter discovery response.message.

4.2.7 Charging Frofile Entry Max Power, (ChargingProfileEntryMaxPower)

Source: EVCC
Destination: SECQC

Table 7 - Charging profile entry max power

Elenpent/Attribute Name Type Semantics
simpleType: Maximum power in Watts consumed by the EV
ChargingF;gﬁl_eEnl‘r\]ll\/loan\Alnr Dl\/lavapn within the currant r\harging prnfilo nnfr}’
short (beginning from ChargingProfileEntryStart).

[V2G-DC-313] The value of the ChargingProfileEntryMaxPower element shall be defined as maximum power in Watts
consumed by the EV within the active period of an element of type ProfileEntryType.

[V2G-DC-314] The values of the ChargingProfileEntryMaxPower element shall be equal to or smaller than the limits in
the respective elements of the PMaxScheduleType provided in the charge parameter discovery response
message.
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4.2.8 Charging Profile Entry Start (ChargingProfileEntryStart)

Source: EVCC
Destination: SECC

Table 8 - Charging profile entry start

Element/Attribute Name Type Semantics
. ) simpleType Time when chargingProfileEntry starts to be valid.
ChargingProfileEntryStart unsignedint Offset in seconds from NOW.

[V2G-DC-310]

f meilnFntryTypp starts to be active

The value of the ChargingProfileEntryStart element shall be defined as the point in time when this element

[V2G-DC-311]

NOTE: [V2G-DC-3
[V2G-DC-312]
429 Contract (¢

Source: EVCC
Destination: SECGC

Not used for DC ch
4.2.10 Date Time

Source: SECC
Destination: EVCCQC

This signal represe
to check the valid
information, the ve
the time base of th

The value of the next ChargingProfileEntryStart element in the list of elements @f\Prg

The last element in the list of elements of type ProfileEntryType is activé until the list

pe defined as the point in time when this element of ProfileEntryType becomes| inacti

10] and [V2G-DC-311] define the period of time an element of ProfileEntryType is ad

Contract)

arging. See 4.2.85.

Now (DateTimeNow)

nts the timestamp of the currefit time using the unix time stamp format. This signal is
ty of the certificates for ¢ontract based charging and as an external time referer

e vehicle and EVSE to-be synchronized.

Table 9 - Date time now

fileEntryType shall
ve.

tive.

s updated.

Lised by the vehicle
ce. Based on this

hicle might implement a strategy when certificate updates are required. Using this signal avoids requiring

Element/Attribute Name Type Semantics
- simpleType thional Element: .
DateTimeNow lon Timestamp of the current SECC time
9 using the unix time stamp format.

4.2.11 DC EV Charge Parameter (DC_EVChargeParameter)

Source: EVCC

Destination: SECC

Table 10 - DC EV charge parameter

Element/Attribute Name

Type Semantics

DC_EVChargeParameter

complexType:
DC_EVChargeParameterType
substitutes abstract type
EV_ChargeParameterType

This element is used by the EVCC for initiating

the target setting process for DC charging.
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4.2.12 DC EV Charge Parameter Type (DC_EVChargeParameterType)

Source: EVCC
Destination: SECC

[V2G-DC-351] The EVCC and the SECC shall implement this type as defined in Figure 4.

ﬂ DC_EVStatus

ﬂ EVMaximumCurrentLimit

[DC_EVCharge ParameterType E}_(i& S

Figure 4 - Schema diagram—DC -EVChargeParameterType
4.213 DC EV Poyer Delivery Parameter (DC_EVPowerDeliveryParameter)

Source: EVCC
Destination: SECG

Table 11:-DC EV power delivery parameter

Element/Attriqute Name Type Semantics

Optional Element:
This element is used by the EVC[ for transmitting
the parameters for power delivery.
NOTE: In the scope of SAE, this pptional element
shall be used.

complexType:

D&’ EVPowerDeliveryParameterType
substitutes abstract type
EVPowerDeliveryParameter

DC_EVPowerDelivgryParameter

[V2G-DC-558] n the'scope of SAE, the optional element “DC_EVPowerDeliveryParameter” shall be|used.



https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL J2847™-2 SEP2023

Page 24 of 231

4.2.14 DC EV Power Delivery Parameter Type (DC_EVPowerDeliveryParameterType)

Source: EVCC
Destination: SECC

[V2G-DC-355] The EVCC and the SECC shall implement this type as defined in Figure 5.

—{ DC_EVStatus

=
[DC_EVPowerDeIiveryParameterType g}—(ijikf - BulkChargingComplete ,

[V2G-DC-356] The message element shall be used.
4.2.15 DC EV Stgtus (DC_EVStatus)

Source: EVCC
Destination: SECG

Figure 5 - Schema diagram—DC_EVPowerDeliveryParameterType

Table 12 - DC EV status

Element/Attribute Name Type

Semantics

complexType
DC_EVStatus DC_EVStatusType

Current status of the EV.

4.2.16 DC EV Stgtus Type (DC_EVStatusType)

Source: EVCC
Destination: SECG

[V2G-DC-348] The EVCC and the SECC shall implement this type as defined in Figure 6.

[Dc_EVStatusType @{—E -~ EVRESSConditioning '

,,,,,,,,,,,

—‘:EVErrorCode

~EVRESSSOC

Figure 6 - Schema diagram—DC_EVStatusType
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4.2.17 DC EVSE Charge Parameter (DC_EVSEChargeParameter)

Source: SECC
Destination: EVCC

Table 13 - DC EVSE charge parameter

Element/Attribute Name Type Semantics
complexType:
DC_EVSEChargeParameterType This element is used by the SECC for initiating
substitutes abstract type the target setting process for DC charging

EVSE_ChargeParameterType

DC_EVSEChargeParameter

4.2.18 DC EVSE Charge Parameter Type (DC_EVSEChargeParameterType)

Source: SECC
Destination: EVCQC

[V2G-DC-353] The EVCC and the SECC shall implement this type as defined in Figure 7.

—| DC_EVSEStatus

—{ EVSEMaximum CurrentLimit

—{ EVSEMaximumVoltageLimit

[BC_EVSEChargeParameterType g}—ﬁ?ﬁ% EVSEMinimum CurrentLimit

ﬂ EVSEMinimum VoltageLimit

EVSECurrentRegulationTolerance [{]

-
[

Figure 7 - Schema diagram—DC_EVSEChargeParameterType

4.2.19 DC EVSE Btatus (DC_EVSEStatus)

Source: SECC
Destination: EVCC

Table 14 - DC EVSE status

Element/Attribute Name Type Semantics
complexType:
DC_EVSEStatusType This element is used by the SECC for indicating the SECC status.

DC_EVSEStatus substitutes abstract type Current status of the EVSE.

EVSE_StatusType
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4.2.20 DC EVSE Status Type (DC_EVSEStatusType)

Source: SECC
Destination: EVCC

[V2G-DC-344] The EVCC and the SECC shall implement this type as defined in Figure 8.

- FEVSEIsoIationStatus ‘

EVSEStatusCode ‘

|
[DC_EVSEStatusType Q{WD—D
L{Mnﬁfinaﬁgnh‘ axDe. |a¥

= EVSENotification \

Figure 8 - Schema diagram—DC_EVSEStatusType

[V2G-DC-639] For DC charging, the elements EVReady, EVCabinConditioning, \and EVRESSCorliditioning shall not
affect the charging session. However, they may be used for customer information.

4.2.21 Duration (uration)

Source: SECC
Destination: EVCG

Table 15 - Duration

Element/At{ribute Name Type Semantics
simpleType Optional Element:
unsignedint Duration of the interval, in seconds.

duration

[V2G-DC-338] The value of the duration elemént shall be defined as a period of time in seconds.
[V2G-DC-339] The duration element shall only be used for the last interval of the PMaxSchedule.
NOTE: It indicateq the end of the coverage time of the delivered PMaxSchedule information.

4.2.22 Energy Transfer Type (EnergyTransferType)

Source: SECC
Destination: EVCG

Table-16—Energy-transfertype
Element/Attribute Name Type Semantics
simpleType: . .
EnergyTransferType EVSESupportedEnergyTransferType ':l]/a”z?tf dCS a;?":%gggs or methods
enumeration PP y )

The definition of the EVSESupportedEnergyTransferType supports connectors Configuration CC (corresponding to Type 1),
Configuration DD (corresponding to Type 2), Configuration EE, and Configuration FF. Based on the supported connectors,
the SECC can offer charging services as defined in Table 1.

[V2G-DC-296] The SECC shall use the EVSESupportedEnergyTransferType as described in Table 1.
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Table 17 - Semantics for EVSESupportedEnergyTransferType

EnergyTransferType

Offered charging service.

AC_single_phase_core

Not used in the scope of SAE

AC_three_phase_core

Not used in the scope of SAE.

DC_core

EVSE supports DC charging using the core pins of a Configuration CC connector (corresponding
to a Type 1 connector) or of a Configuration DD connector (corresponding to a Type 2 connector).

DC_extended

EVSE supports DC charging using the extended pins of a Configuration EE or Configuration FF
connector.

DC_combo_core

Not used in the scope of SAE.

DC_dual

Not used in the scope of SAE.

AC_corelp DC_exterded

Notusedimthescope of SAE:

AC_single_DC_corg

Not used in the scope of SAE.

AC_single_phase_three_phase
_core_DC_extended

Not used in the scope of SAE.

AC_core3p_DC_extended

Not used in the scope of SAE.

[V2G-DC-630]

If the EVSE supports DC charging using the extended pins of a vehigle\connector acco

rding to SAE J1772

[V2G-DC-631]

[V2G-DC-632]
4.2.23 EV Cabin

Source: EVCC
Destination:SECC

This signal represents a Boolean state that informs the charger that the EVCC is performing some type of
This can be used fi

fransmit “DC_core” in EnergyTransferType.

The SECC shall not transmit values other than*DC_extended” and “DC_core” in Engl

br IEC 62196 Configuration EE or Configuration FF, the SECC shall transmit
FnergyTransferType.

If the EVSE supports DC charging using the core pins-of an connector according t
corresponding to Type 1) or according to Configuration/DD (corresponding to Type

Conditioning (EVCabinConditioning)

br display purposes on the charge station.

Table 18 - EV cabin conditioning

“DC_extended” in

Configuration CC
2), the SECC shall

rgyTransferType.

cabin conditioning.

Element|Attribute Name Type Semantics
simoleTvpe: Optional Element:
EVCabinCpnditioning pielype. Vehicle Cabin Conditioning, The EV is using energy from the
boolean
DC supply to heat or cool the passenger compartmént.

[V2G-DC-639]

For’DC charging, the elements EVReady, EVCabinConditioning, and EVRESSCor

iditioning shall not

affect the charging session. However, they may be used for customer information.

4.2.24 EV Energy Capacity (EVEnergyCapacity)

Source: EVCC

Destination: SECC

This signal indicates the maximum designed energy capacity allowed by the vehicle manufacturer. The DC supply could
use this signal for safety mitigation from the charger side. Charger may optionally stop after delivering this amount of energy
the vehicle would accept. That value includes RESS capacity and vehicle auxiliary energy.

Table 19 - EV energy capacity

Element/Attribute Name

Type Semantics

EVEnergyCapacity

complexType Optional Element:
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| PhysicalValueType | Maximum energy capacity supported by th

e EV.

4.2.25 EV Energy Request (EVEnergyRequest)

Source: EVCC

Destination: SECC

This signal provides the EVSE with an indication of the amount of energy that will be requested during the current charging

session.
Table 20 - EV energy request
ElementfAttribute- Name————Fype : Semantiecs———
EVEnergyRequest g%?sﬂlceaxl;r/g?feType gr%tclnznnilol?grr?eerg; the EV requests from the EVSE.
[V2G-DC-642] n the scope of SAE, if the element “EVEnergyRequest” is") eontaingd the message

NOTE: If the elem

EVSE toc
4.2.26 EV Error G

Source: EVCC
Destination: SECGC

This signal indicatg¢s the PEV internal error state that will inhibit/abort charging. This is for display purp

the user through th

In situations wherg
highest priority iten

This signal may co
enumeration is deg

fequest (by means of CurrentDemandReq) throughout the entire charging process.

ChargeParameterDiscoveryReq, it shall represent the maximum amount, of energ
ent “EVEnergyRequest” is contained in the message ChargeRarameterDiscoveryR
bmpute suitable PMaxSchedules and perform energy management functions.

ode (EVErrorCode)

e charging process for the particular vehicle. Not all vehicle manufacturers will have

a vehicle might have more than one state from the list below, the vehicle (or OEM
N to send to the charger for display- Only one item from the list can be sent in this sig

ntain any value defined bythe enumerated type DC_EVErrorCodeType. The value ar
cribed in the table below.

Table 21 - EV error code

y that the EV will

eq, this allows the

oses only to guide
this feature.

will determine the
nal.

d meaning of each

Element/Attribute Name Type Semantics
simpleType: . .

EVErrorCqde DC_EVErrorCodeType ?:gf:??;:‘g;g{lémemal status.| See
enumeration )

[V2G-DC-350]

The’EVCC shall use the EVErrorCodes as described in Table 2.
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Table 22 - Semantics and type definition for EVErrorCodeType

Element Name

Semantics

NO_ERROR

Default value, when EV has no error detected.

FAILED_RESSTem

peraturelnhibit

Battery temperature Inhibit, battery too hot/cold to accept charge.

FAILED_EVShiftPosition

Vehicle shift position, vehicle is not in park.

FAILED_ChargerConnectorLockFault

Charger connector lock fault, Vehicle has not detected the charge cord connector
locked into the inlet or a failure exists where connector cannot be unlocked from the

charging inlet.

FAILED EVRESSMalfunction

Vehicle RESS malfunction, Any non-recoverable fault or error condition of the vehicle

RESS.

Charging current differential, Indication that vehicle has stopped the

communication

FAILED_Charging(Q

urrentdifferentiat

sessiomafter detectingthat thechargmygstatiormr s ot abtetomaimt
current that fulfills the current request.

in an output

FAILED_ChargingVf

oltageOutOfRange

Charging voltage out of range, Indication that vehicle has stopped the communication

session after detecting that the RESS is either under or abave the n
voltage range.

brmal operating

Reserved A-C

Reserved by ISO/IEC for future use.

FAILED_Chargingg

ystemlncompatibility

Charging system incompatibility, if the vehicle determines that the ch

incompatible. Using this value is optional; as anlalternative, the vehi¢le can use

EVReady in DC_EVStatusType equal to “FALSE.”

arging station is

NoData

No data. Only used when vehicle has notyyet'determined its operatir]

g state.

[V2G-DC-640]
i
1
NOTE: In the cont

If the EV ¢
execute th

“NO_ERR
4227 EVID (EV

Source: EVCC
Destination: SECQC

This signal tells thg
vehicle.

DR.”

CCID)

A\l EVErrorCodes in Table 2 for which there are no~explicit requirements in this
hformation purpose only. They may be used for information to the customer, but they
he EVSE charging process.

oxt of SAE this means that the EVSE shall nofcchange its behavior based on the valu
etects a situation that requires a termination of the charging process, the EV will |
s shutdown, e.g., ramp down the currentrequest, or, in case an emergency shutdown
to CP Stgte B in accordance with SAE J1772-In all other cases, the expected value fq

Table 23 - EV ID

document are for
shall not influence

e of EVErrorCode.
se other means to
s required, change
r EVErrorCode is

EVSE the unique-identification number of a vehicle. It contains the HPGP Ethernet MAC address of the

Elemen{ Name Type Semantics
simpleType: Specifies-the EV's identification-inareadable format. It contains
EVCCID evcclDType the MAC address of the EVCC as six hex binary encoded bytes;
hexBinary (max length: 8) | i.e., the element shall have a length of six bytes.
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4.2.28 EV Maximum Current Limit (EVMaximumCurrentLimit)

Source: EVCC
Destination: SECC

This is a signal from the vehicle to the DC supply indicating its maximum allowed current. In other words, it's the maximum
current limit allowed by the vehicle. It may depend on RESS temperature, SOC, etc. The charger shall not exceed the
minimum of this signal and the charger maximum current limit. The primary purpose of the current limit signal is for the DC
charger to regulate its fast internal (ms) regulation loops. The DC supply hardware and software shall control the output so
that there will be no violations of this limit. The vehicle may optionally change this signal dynamically throughout the charging

session.

Table24 - EV . limi

Elgment/Attribute Name Type Semantics
. - complexType .
EVMlaximumCurrentLimit PhysicalValueType Maximum current supported by'the EV.

NOTE: For details
4.2.42 and

4.2.29 EV Maxim

Source: EVCC
Destination: SECGC

This signal represd
The charger shall 1
Power Limit signal
this signal dynamig

on the processing of EVMaximumCurrentLimit and EVMaximumVoltageLimit by the
4244,

im Power Limit (EVMaximumPowerLimit)

nts the maximum power limit allowed by the vehicle. It may depend on RESS tem
ot exceed the minimum of this signal and the charger maximum power limit. The prin
s for the DC charger to regulate its fast internal (ms) regulation loops. The vehicle ma
ally throughout the charging session.

Table 25 - EV -maximum power limit

EVSE, please see

erature, SOC, etc.
hary purpose of the
y optionally change

Element{Attribute Name Type Semantics
. I complexType Optional Element:
EVMaximymPowerLimit PhysicalValueType Maximum power supported by the EV.

[V2G-DC-641]

f
f

NOTE: If the elem

n the scope of SAE, if the element “EVMaximumPowerLimit” is contained w
ChargeParameterDiscoveryReq, it shall represent the maximum power that the EV will
bf CurrentDemandReq) at any time during the charging process. The value of EVM
hat is sentin-any CurrentDemandReq message shall not exceed the value of EVM
hat is sent.in the ChargeParameterDiscoveryReq message.

ent YEVMaximumPowerLimit” is contained in the message ChargeParameterDiscov

the EVSE

thin the message
request (by means
aximumPowerLimit
aximumPowerLimit

bryReq, this allows

0 tompute suitable PMaxSchedules.
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4.2.30 EV Maximum Voltage Limit (EVMaximumVoltageLimit)

Source: EVCC
Destination: SECC

This signal represents the maximum voltage limit allowed by the vehicle. The value may depend on Inlet rating, RESS
temperature, SOC, etc. The charger shall not exceed the minimum of this signal and the charger maximum voltage limit.
The primary purpose of the voltage limit signal is for the DC charger to regulate its fast internal (ms) regulation loops. The
vehicle may optionally change this signal dynamically throughout the charging session.

When the vehicle needs to use constant voltage mode, this signal will be adjusted by the vehicle RESS controls to maintain
a constant voltage around a low current.

Table 26 - EV maximum voltage limit

Element[Attribute Name Type Semantics
complexType Optional Element:
PhysicalValueType Maximum voltage supported by the BV.

EVMaximymVoltageLimit

NOTE: For detailg on the processing of “EVMaximumCurrentLimit” and “EVMaximumVoltageLimit” by the EVSE, please
see 4.2.42|and 4.2.44.

4231 EV Ready (EVReady)

Source: EVCC
Destination: SECQC

This signal informg the charger that the PEV is ready to be charged. It is needed if there is no confrol pilot signal. It's
redundant to contrgl pilot signal.

Table 27 - EV ready

Element/Attribute Name Type Semantics
E\VReady simpleType: If set to TRUE, the EV is ready to charge.
poolean

[V2G-DC-639] For DC charging, the.elements EVReady, EVCabinConditioning, and EVRESSCorliditioning shall not
affect the charging session. However, they may be used for customer information.

4.2.32 EV Requesgted Energy Transfer Type (EVRequestedEnergyTransferType)

Source: EVCC
Destination: SECGC

Table 28 - EV requested energy transfer type

Element Name Type Semantics
simpleType: s .
elected energy transfer type for charging
EVRequestedEnergyTransferType EVRequestedEnergyTransferType .
enumeration that is requested by the EVCC.

This signal informs the DC supply of the type of energy transfer that the EVCC wishes to perform. This allows a vehicle to
connect to an EVSE that can provide either DC or AC energy transfer.

This signal allows the vehicle to select its desired energy transfer type in the case that both the EVSE and vehicle support
multiple energy transfer types and SAE J1772 connector variations (AC, DC type 1, DC combo). The charging station should
confirm that it is capable of supporting the requested type, and should only complete handshaking if it is compatible.
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This signal may contain any value defined by the enumerated type EVRequestedEnergyTransferType. The value and
meaning of each enumeration is described in the table below. This signal may contain any value defined by the enumerated
type EVSESupportedEnergyTransferType. The value and meaning of each enumeration is described in Table 29.

Table 29 - Value defined by the enumerated type EVSESupportedEnergyTransferType

XML Enumeration

Comments/Description

AC_single_phase_core

type 1 or type 2 connector.

Vehicle is requesting single phase AC energy transfer on core pins as specified through the SAE J1772

AC_three_phase_core

Vehicle is requesting three phase AC energy transfer as specified through the SAE 1
type 2 connector on Type 2 core pins.

772 type 1 or

DC_core

Vehicle is requesting DC energy transfer as specified through the SAE 1772 type 1 o
using the standard core connector pins (couple type C1).

r type 2 connector

DC_extended

Vehicle is requesting DC energy transfer as specified through the SAE 1772 type T.0
connector over the additional pins outside the core (coupler type C2).

type 2 combo

DC_combo_core

Vehicle is requesting DC energy transfer as specified through the SAE 1772 type™1 o
connector over the core pins (coupler type C2).

type 2 combo

DC unique

In the case of a dedicated coupler for Level 3 DC charging (coupler type C38):

[V2G-DC-623]

[V2G-DC-624]

Type 1) or according to Configuration DD (corresponding,to‘Type 2), the EVCC shall
in EVRequestedEnergyTransferType.

If the EV requests DC charging using the extended pins of a vehicle connector G
Configuration FF, the EVCC shall transmit “DC_extended” in EVReguestedEnergyTransferType.

If the EV requests DC charging using the core pins of an connector Configuration C(

onfiguration EE or

(corresponding to
transmit “DC_core”

[V2G-DC-625] The EVCC shall not transmit values ather than “DC _extended” and “DC _core” in
FVVRequestedEnergyTransferType.
4.2.33 EV RESS [Conditioning (EVRESSConditioning)
Source: EVCC
Destination: SECG
This signal represents a Boolean state that infornisithe charger that the EVCC is performing some type offHV battery thermal
conditioning. This ¢an be used for display pufposes on the charge station.
Table 30 - EV RESS conditioning
Element|Attribute Name Type Semantics
Optional Element:
T simpleType: Vehicle RESS conditioning. The vehicle i$ using
EVRESSCponditioning boolean energy from the DC charger to condition fhe RESS
to a target temperature.
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4.2.34 EV RESS SOC (EVRESSSOC)

Source: EVCC
Destination: SECC

This signal is defined by the vehicle manufacture to represent the relative charge level as a percentage of the full energy
storage of the vehicle RESS. It's primarily used for display on the charging supply. If the vehicle uses a battery for energy
storage, then this would be battery SOC.

Table 31 - EV RESS SOC

Element/Attribute Name

Type Semantics

simbleT\vpe:
g P

EVRESSS]

OC percentValueType

byte (range: 0-100)

State of charge of the EV’s battery (R

ESS).

[V2G-DC-639]

4.2.35 EV Target

Source: EVCC
Destination: SECGC

This signal repres
established chargeg
be higher than the
is allowed to overs
requirements spec
power), the charge
charge current ang
vehicle control targ

Since it is not alwa
DC supply will on
simultaneously.

The elements EVReady, EVCabinConditioning, and EVRESSConiditioningyshall not

bession. However, they may be used for customer information.

Current (EVTargetCurrent)

ents the instantaneous charging current request framuthe vehicle. The request sh
r and vehicle limits from handshaking. In accordance with SAE J1772, the current re
EVSE maximum current limit but the DC supply will reduce the output to maintain the li
noot or undershoot around this target as long as it doesn't violate vehicle maximum @
fied in SAE J1772. In the case where any«of‘the EVSE limits have been achieved
current request may be higher than the actual measured current reading. Since the vj

reading on-vehicle current sensors, the vehicle will ensure that the request is adju
et.

ys possible to achieve the EVAarget current being requested and EV target voltage
y regulate to one of the reguests. The EV should not issue a fault when both ¢

Table 32 - EV target current

affect the charging

ould be within the
quest is allowed to
mit. The DC supply
urrent limit and the
current, voltage or
ehicle is controlling
sted to achieve the

simultaneously, the
annot be achieved

Element/A

A\ttribute Name Semantics

Type

EVTargetd

complexType

urrent PhysicalValueType

Instantaneous current requested by the

EV.

NOTE 1: If the E\

CCiwishes to stop the Communication Session for a non-critical reason (e.g., us

having s

r interaction) after

bnt’a PowerDeliveryReq message with ReadyToChargeState equal to “TRUE” and bgfore having sent a

CurrentDemandReq message, the EVCC, in accordance with [V2G-DC-424], shall send a CurrentDemandReq
message, e.g., with EVTargetCurrent equal to 0 A, and wait for a CurrentDemandRes message before continuing
according to [V2G-DC-673].

NOTE 2:

If the parameter EVSEStatusCode equal to “EVSE_Shutdown” is contained in a PowerDeliveryRes message sent

in response to a PowerDeliveryReq message with ReadyToChargeState equal to “TRUE,” the EVCC, in
accordance with [V2G-DC-424], shall send a CurrentDemandReq message, e.g., with EVTargetCurrent equal to
“0 A” (zero ampere), and wait for a CurrentDemandRes message before continuing according to [V2G-DC-673].
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4.2.36 EV Target Voltage (EVTargetVoltage)

Source: EVCC
Destination:SECC

This signal tells the charger the target voltage request of the vehicle. This signal shall not exceed the vehicle maximum
voltage limit. During the charge process, the EVSE must regulate the current output to close loop around the target voltage
as it may be used by the vehicle for voltage control charging. This signal shall be used during the pre-charge Phase of
Initialization to command the DC supply voltage to match the RESS.

Since it is not always possible to achieve the PEV charge current request and PEV target voltage simultaneously, the DC
supply will only regulate to one of the requests. The PEV should not issue a fault when both cannot be achieved
simultaneously.

Table 33 - EV target voltage

Element/Attribute Name Type Semantics
complexType
EVTarget\foltage PhysicalValueType Target Voltage requested by’EV.

4.2.37 EVSE Curfent Limit Achieved (EVSECurrentLimitAchieved)

Source: SECC
Destination: EVCQG

This signal represégnts that the charger is at the limit of its source capability (saturation). The charger becomes saturated
when either the charger limits are achieved or the vehicle limits ftoth handshaking have been achieved. It's used by the
PEV control to compensate for reaching the limit. This would allow vehicle to refrain from setting a fault when the charger
is providing currenf to the limit of the present operating conditions.
The default state fgr this signal is FALSE.

Table 34 - EVSE current limit achieved

Element/Aftribute Name Type Semantics

EVSECurrentllimitAchieved Zﬁ’é‘;ﬁype If set to TRUE, the EVSE has reached its curreht limit.

4.2.38 EVSE Curfent Regulation Telérance (EVSECurrentRegulationTolerance)

Source: SECC
Destination: EVCQC

This signal represgnts the DC supply's ability to regulate current with respect to the current request. Thig signal informs the
PEV what absolutg magnitude of the DC supply regulation tolerance can be expected at any charge level. This is dependent
on the charger filter and control design. It is expected that quick chargers will have a larger tolerance, and may not be
suitable for low current topoff charging (bulk level to full level). The vehicle may modify its charging strategy using this
information. The vehicle may chose not to initiate the charging session if the value is not compatible with the RESS charging
strategy. The vehicle may not support topoff charging if it cannot accept this tolerance of current. The vehicle manufacturer
can use this signal to optimize the charging algorithm.

Table 35 - EVSE current regulation tolerance

Element/Attribute Name Type Semantics
. complexType Optional Element:
EVSECurrentRegulationTolerance PhysicalValueType Absolute magnitude of the regulation tolerance of the EVSE.
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4.2.39 EVSE Energy to be Delivered (EVSEEnergyToBeDelivered)

Source: SECC
Destination: EVCC

This signal represents the allowed or requested units of energy to be delivered during charging (a charging target). This
allows public charging stations to limit charging session by limiting the energy transfer (i.e., for a prepaid amount).

Table 36 - EVSE energy to be delivered

Semantics

Optional Element:
Amount of energy ta be delivered b

Element/Attribute Name
EVSEEnergyToBeDelivered

Type
complexType
PhysicalValueType

the EVSE

eterDiscoveryRes,
EV throughout the

[V2G-DC-643] lfthe element EVSEEnergyToBeDelivered is contained in the message ChargeBaran
it shall represent the amount of energy that the EVSE will be able to providé to'the
éntire charging process.

4.2.40 EVSE ID (EVSEID)

Source: SECC
Destination: EVCG
This signal tells thg vehicle the unique identification number of an EVSE.

Table 37 - EVSE-D

Semantics
Any ID that uniquely identifies the EVSE. Th
message element is defined in DIN SPEC 9
cannot provide such ID data, the value of the
zero (00 hex).

Element/Attribute|Name

Type

e format of this
286. If an SECC
t EVSEID is set to

simpleType:
evselDType
hexBinary (max length: 32)

EVSEID

[V2G-DC-247] The SECC and the EVCC shall'use the format for EVSEID.

[V2G-DC-620]

[V2G-DC-621]

The power outlet ID shall.use the following pattern: <Power Outlet ID> = DIGIT * 31 (

To transform a string-based EVSE ID to hexBinary representation and vice vg

tonversion rules shall be used for each character and hex digit: “0” <--> 0x0, “1” <--3
3" <__> 0X3’ “4” <__> 0X4, (55” <__> OX5’ “61! <__> OXG, h7’¥ <__> 0X7’ 5181! <__> 0X8, “9” <__

DIGIT/**”).

trsa, the following
0x1, “2” <--> 0x2,
> 0x9, “*” <--> OxA,

nused <-->.0xB .. OxF.

NOTE: Example: The EXVSE ID “49*89*6360” is represented as “0x49 0xA8 0x9A 0x63 0x60.”

4.2.41 EVSE Isolation Status (EVSElsolationStatus)

Source: SECC
Destination: EVCC

This signal informs the PEV the status of the isolation monitoring on the DC supply. This signal is sent to the vehicle
periodically throughout the charging session. Consult the SAE J1772 and IEC 61851 part 23 documents for further details
regarding the isolation thresholds. Until the first reading has been measured, the DC supply must report the Invalid state.

This signal may contain any value defined by the enumerated type EVSESupportedEnergyTransferType. The value and
meaning of each enumeration is described in Table 38 and 39.
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Table 38 - EVSE isolation status value

XML Enumeration Comments/Description
. Isolation measurement confirms the system is within the valid
Valid .
region above thresholds.
Warni Isolation has detected a measurement below the warning
arning
level threshold.
Isolation has detected a measurement below the fault level
Fault
threshold.
. DC supply may transmit this enumeration at startup before
Invalid )
measurement has been confirmed.
Table 39 - EVSE isolation status meaning
Element/Attribute Name Type Semantics
simpleType: Optional Element:
EVSElsolationStatus isolationLevelType I ndlcgtes the 'SO'?“OT‘ cqnyglieion (rgsuilt of the
. isolation test/monitoring),
enumeration

See Table 3 for details.

[V2G-DC-346]

NOTE: For further

The SECC shall use the EVSElsolationStatus as described in Table.40:
information on the isolation status, please refer to SAE J1772.

Table 40 - Semantics and types of elements in-the IsolationLevelType

Element Name Semantics
Invalidl An isolation test has not been carried‘out.
Valid The i§olation test has been carried out successfully and did not result in an iso|ation
warning or fault.
Warnihg The measured isolation resistance is below the warning level defined in SAE J[1772.
Fault The measured isolation resistance is below the fault level defined in SAE J177P.

4.2.42 EVSE Max

Source: SECC

Destination: EVCCQC

This signal represq

charger shall not

dynamically throug

imum Current Limit (EVSEMaximumCurrentLimit)

nts the maximum current that can be delivered to the PEV. The charger should regu
pxceed the minimum of this signal and the vehicle maximum current limit. This
h the charging.session.

Table 41 - EVSE maximum current limit

ate this value. The
value can change

Element/Attribute Name

Type

Semantics

EVSEMaximlL

mCurrentl imit

complexType

Optional Element:

PhysicalValueType

Maximum current the EVSE can deliver.
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4.2.43 EVSE Maximum Power Limit (EVSEMaximumPowerLimit)

Source: SECC

Destination: EVCC

This signal represents the maximum power that can be delivered to the PEV. The charger should regulate this value. The
charger shall not exceed the minimum of this signal and the vehicle maximum power limit. The DC supply can dynamically
change this value throughout the charging session (as in the case where a utility demand reduces the available power).

Table 42 - EVSE maximum power limit

Element/Attribute Name Type Semantics
EVSEMaxi ﬂnmplanypn npfinnol Element:
aximgimPowerLimit PhysicalValueType Maximum power the EVSErgan deliver.

4.2.44 EVSE Max

Source: SECC
Destination: EVCCQ

This signal repres
rating, ambient te
signal and the veh

imum Voltage Limit (EVSEMaximumVoltageLimit)

nts the maximum voltage that can be maintained by the charger. The value may
cle maximum voltage limit. This value can change dynamically through the charging

Table 43 - EVSE maximum voltage limit

Hepend on coupler

perature, etc. The charger should regulate this value. The charger shall not exceed the minimum of this

session.

Element/Attribute Name Type Semantics
. - complexType Optional Element:
EVSEMaX|m||1mVoItageL|m|t PhysicalValueType Maximum voltage the EVSE|can deliver.

4.2.45 EVSE Min

Source: SECC
Destination: EVCQ

This signal represe
can only regulate i
vehicle will determ
session if the targg
the accuracy requi
charger should be

mum Current Limit (EVSEMinimumCurrentLimit)

nts the Minimum Current available from the charger to the vehicle. It informs the PEV
ts current output down\to this level. If a vehicle has RESS that must operate below
ne that the charging)station is incompatible. The vehicle will not start charging or V
t RESS current falls below this value. The charger should regulate down to this valug
rements. All chargers should be able to respond when the vehicle requests zero, th
shut off to.Zero current.

Table 44 - EVSE minimum current limit

that the DC supply
this level, then the
vill stop a charging
e while still meeting
at the output of the

Elemenpt/Attribute Name Type Semantics
EVSEMinimumCurrentLimit complexType M'lnlmum current the EVSE can deliver
PhysicalValueType with the expected accuracy.
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4.2.46 EVSE Minimum Voltage Limit (EVSEMinimumVoltageLimit)

Source: SECC
Destination: EVCC

This signal represents the minimum voltage available from the charger to the vehicle. It informs the PEV that the DC supply
can only regulate its voltage output down to this level. If a vehicle has an RESS that must operate below this level, then the
vehicle will determine that the charging station is incompatible. The vehicle will not start charging or will stop a charging
session if the target RESS voltage falls below this value. The charger should regulate down to this value. The vehicle will
decide if this is compatible with its RESS. A vehicle with an RESS below this value would not be compatible with the charger.

Table 45 - EVSE minimum voltage limit

|
Elemeft/Attribute Name Type Semantics
- . complexType Minimum voltage the ENSE ¢an deliver
EVSEMinimymVoltageLimit PhysicalValueType with the expected a¢curacy.

4.2.47 EVSE Notification (EVSENOotification)

Source: SECC
Destination: EVCG

Table 46 - EVSE notification

Element/Attribute Name Type Semantics
This value is used by the SECC to influence the behpviour of the
EVCC. The EVSENotification contains an action tha{ the SECC wants

simpleType S
I e the EVCC.to*perform. The requested action is expegted by the EVCC
EVSENofification EVSENafiicationType until the-time provided in NotificationMaxDelay. If the target time is not

in the future, the EVCC is expected to perform the agtion immediately.
During normal operation, the value of EVSENGotificat|on is set to “None.”

[V2G-DC-500] -or DC charging, the value of EVSENOotification shall always be set to “None.”
4.2.48 EVSE Peak Current Ripple (EVSEPeakCudrrentRipple)

Source: SECC
Destination: EVCQG

This signal represgnts the DC supply's peak to peak ripple current amplitude of the regulated output at gny current request.
This signal informq the PEV what-peak-to-peak magnitude of the DC supply current ripple can be expected at any charge
level. This is dependent on_the charger filter and control design. It is expected that quick chargers will have higher ripple,
and may not be suitable fortow current topoff charging (bulk level to full level). The vehicle may modify its charging strategy
using this informatjon..The vehicle may chose not to initiate the charging session if the value is not gompatible with the
RESS charging stiategy. The vehicle may not support topoff charging if it cannot accept this amplitude of ripple current.
The vehicle manufactorercanmusethissignattooptimizethechargingatgorithm

Table 47 - EVSE peak current ripple

Element/Attribute Name Type Semantics
. complexType Peak-to-peak magnitude of the
EVSEPeakCurrentRipple PhysicalValueType current ripple of the EVSE.
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4.2.49 EVSE Power Limit Achieved (EVSEPowerLimitAchieved)

Source: SECC
Destination: EVCC

This signal represents the charger is at the limit of its source capability (saturation). The charger becomes saturated when
either the charger limits are achieved or the vehicle limits from handshaking have been achieved. It's used by the PEV
control to compensate for reaching the limit. This would allow the vehicle to refrain from setting a fault when the charger is
providing power to the limit of the present operating conditions.

Table 48 - EVSE power limit achieved

Element/Attribute Name———— - Fype Semantics——
EVSEPowerLimitAchieved Elég?elz':]ype If set to TRUE, the EVSE has reached its power limit.

4.2.50 EVSE Pregent Current (EVSEPresentCurrent)

Source: SECC
Destination: EVCQ

This signal represgnts the measured high-voltage DC current at the output of the'DC supply through th¢ charge coupler.

Table 49 - EVSE present current

Element/Attribute Name Type Semantics

s complexType
EVSEPresentCurrent PhysicalValueType

Present output current of the EVSE.

NOTE: The range|allows for negative current measurements in the event that the energy is flowing ¢ut of the vehicle’s
charge receptacle.

4.2.51 EVSE Presgent Voltage (EVSEPresentVoltage)

Source: SECC
Destination: EVCQO

This signal represgnts the measured. high-voltage DC voltage at the output of the DC supply. It's used|by the PEV during
charging for diagngsis of on board sensors. It may be opportunistically used by the vehicle during charge as a redundant
check to diagnose ppon-board sensors.

Table 50 - EVSE present voltage

El¢ment/Attribute Name Type Semantics
complexType
PhysicalValueType

EVC ol } AWINTS () 4 14 £\ /O
VLT TTOCTTILVUILAay®T FTCOTITL VUINAyT Ul LV UL,
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4.2.52 EVSE Processing (EVSEProcessing)

Source: SECC
Destination: EVCC

Table 51 - EVSE processing

Element/Attribute Name Type Semantics
simpleType: Parameter indicating that the EVSE has finished the processing that
EVSEProcessing EVSEProcessingType | was initiated after the ContractAuthenticationReq or that the EVSE
enumeration is still processing at the time the response message was sent.
NOTE: By using the EVSEProcessing parameter, the EVSE can indicate to the EVCC that the processing has not finished

but a resppnse message has to be sent to fulfill the timeout and performance requirementsde
allows a dglay to the V2G communication session while fulfilling the performance and timgoutr

4.2.53

Source: SECC
Destination: EVCCQ

EVSE Status Code (EVSEStatusCode)

Table 52 - EVSE status code

fined in 5.6.2. This
bquirements.

Element/Attribute Name

Type

Semantics

EVSEStatysCode

simpleType:

enumeration

DC_EVSEStatusCodeType

Indicates the internal state of the H

VSE.

This signal indicatgs the charger internal charging sequence state: That could be charger malfunction, u
charger ready, pretcharge, charger standby, etc.

In situations wherg

priority item to seng to the vehicle for display.

This signal may contain any value defined bythe'enumerated type DC_EVSEStatusCodeType. The va

each enumeration

[V2G-DC-347]

s described in the table below.

The EVCC shall use the EVSEStatusCode in Table 53.

Table 53-'Semantics and type definition for EVSEStatusCodeType

ility interrupt event,

a charger might have more than one ‘state from the list below, the charger will defermine the highest

ue and meaning of

Element.Name

Semantics

EVSE_No¢tReady

Not authorized, StandBy, on maintenance, etc.

EVSE_Re¢ady

Standard value used during normal operation.

EVSE_Shotdown

ol ol + [T I B RN
Ularyger SITUtduwrT, CUSTUITIET Trtaicu STTUlUUWIT.

EVSE_ UtilityInterruptEvent

Utility interrupt event, utility or equipment operator has requested a
temporary reduction in load.

EVSE_IsolationMonitoringActive

After the charging station has confirmed HV isolation internally, it will
remain in this state until the cable isolation integrity is checked.

EVSE_EmergencyShutdown

Charging system incompatibility, emergency shutdown, or “E-stop” button
pressed at charging station.

EVSE_Malfunction

A non-recoverable charger fault has occurred (isolation failure, etc.).

Reserved 8-C

Reserved by ISO/IEC for future use.
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[V2G-DC-637]

information purpose only. They shall not influence the EV charging process.

[V2G-DC-638]

to another requirement in this document.

All EVSEStatusCodes in Table 53 for which there are no explicit requirements in this document are for

EVSEStatusCode equal to “EVSE_Ready” shall be used unless a different value shall be used according

NOTE: “EVSE_Shutdown” is used by the SECC to trigger a termination of the charging process in situations other than an
emergency shutdown. “EVSE_EmergencyShutdown” may be used by the SECC to inform the EVCC that the EVSE
is in the process of, or has just executed, an emergency shutdown. However, to force the EV to participate in the
emergency shutdown, the SECC does not use this value, but instead uses the control pilot line (CPL) in accordance

with SAE

J1772.

“EVSE_ IsolationMonitoringActive.”

4.2.54 EVSE Volt

Source: SECC
Destination: EVCG

This signal indicat
when either the ch

In all other cases, the expected value for EVSEStatusCode is “EVSE_Ready” or

hge Limit Achieved (EVSEVoltageLimitAchieved)

bs that the charger is at the limit of its source capability (saturation). The charger !
arger limits are achieved or the vehicle limits from handshaking_have been achieve

PEV control to compensate for reaching the limit. This would allow vehicle to refrainfrom setting a faul

is providing voltags

to the limit of the present operating conditions.

Table 54 - EVSE voltage limit achieved

becomes saturated
bd. It's used by the
t when the charger

Element/Aftribute Name

Type

Semantics

EVSEVoltagell

LimitAchieved

simpleType
boolean

If setto TRUE, the EVSE has reached its vol

age limit.

4.2.55 External P

Source: EVCC
Destination: SECQC

Not used for DC ch

4.2.56 Free Servi

Source: SECC
Destination: EVCQG

arging. See 4.2.85.

ce (FreeService)

ayment (ExternalPayment)

Table 55 - External payment

Element/Attfibute Name Type Semantics
This element is used by the SECC to indicate if a servige can be
used by the EVCC free of charge or not. If FreeService is equal to
FreeService simpleType: true, the EV can use the offered service without payment. If
boolean FreeService is equal to false the service, if used by the EV, will be
billed using the payment method negotiated using the payment
option message element.
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4.2.57 Full SOC (FullSOC)

Source: EVCC
Destination: SECC

This signal defines the SOC where the vehicle considers the RESS is full. It is defined by each vehicle OEM and allows the
charger to display the full charge status.

Table 56 - Full SOC

Element/Attribute Name Type Semantics
simpleType: Optional Element:
FullSQC pprrpn’r\/nlinvpp SOC at which the FV/ considers the
byte (range: 0-100) battery to be fully charged.

4.2.58 General Challenge (GeneralChallenge)

Source: EVCC
Destination: SECQC

Table 57 - General challenge

Elemént/Attribute Name Type Semantics
simpleType
GenChallenge genChallengeType
string

Optional Element:
This optional element shall not bg used.

Not used for DC charging.
4.2.59 ID (ldentification)

Source: EVCC
Destination: SECGC

Table 58 - ID
Elemént/Attribute Name Type Semantics
Id simpleType Optional Element.
IDREF this optional element shall not be used.

Not used for DC charging.
4.2.60 Multiplier (Multiplier)

Source: SECC
Destination: EVCC

Table 59 - Multiplier

Element/Attribute Name Type Semantics
simpleType: The Multiplier defines the exponent to base 10
Multiplier unitMultiplierType (dec). The final physical value is determined by:
byte (range: -3..+3) Value * 10 » Multiplier [Unit].

See 4.2.69.
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4.2.61 Notification Max Delay (NotificationMaxDelay)

Source: SECC
Destination: EVCC

Table 60 - Notification max delay

Element/Attribute Name Type Semantics
The SECC uses the NotificationMaxDelay element in the
simpleType EVSEStatus to ind_icate the time L_Jntil it (_axpects the !E_VC_C
NotificationMaxDelay unsignedint to react on the action request indicated in EVSENoatification.

If the target time is not in the future, the EVCC is expected

to perform the action immediately.

[V2G-DC-636] For DC charging the EVCC shall ignore the value of the parameter Notifi€atio

EV/SEStatus.
4.2.62 P Max (PMax)

Source: SECC
Destination: EVCQG

Table 61 - P max

nMaxDelay in the

Element/Attribute Name

Type

Semantics

PMax

simpleType:
PMaxType
short

Defines maximum amount of power to

from the EVSE outlet the vehicle is confiected to.

e drawn

[V2G-DC-333] The PMax element shall define the maximum amount of power to be drawn from the
fhe element of type PMaxScheduleEntryType is active.

4.2.63 P Max Schedule (PMaxSchedule)

Source: SECC
Destination: EVCQ

[V2G-DC-324] The SECC shall provide a PMaxSchedule element based upon the limits of the lod
secondary actor provides a grid schedule.

[V2G-DC-559] Bince for D€ charging, the EVCC is not able to provide a planned departure time, SA
provide PMaxSchedule covering at least 24 hours.

[V2G-DC-326] ThesSECC and the EVCC shall implement this type as defined in Figure 9.

EVSE outlet when

al installation if no

ScheduleList shall

~PMaxSchedulelD |
[PMaxScheduIeType Q—Ei
» PMaxScheduleEntry

1.0

Figure 9 - Schema diagram—PMaxScheduleType
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4.2.64 P Max Schedule Entry (PMaxScheduleEntry)

Source: SECC
Destination: EVCC

Table 62 - P max schedule entry

Element/Attribute Name Type Semantics

complexType:
PMaxScheduleEntry PMaxScheduleEntryType

List of PMaxScheduleEntry elements

[V2G-DC-329] The number of PMaxScheduleEntry elements in the PMaxScheduleType shall be limited to twelve.

4.2.65 P Max Schedule Entry Type (PMaxScheduleEntryType)

Source: SECC
Destination: EVCCQC

[V2G-DC-330] The SECC and the EVCC shall implement this type as defined in Figure 10.

|
7)5]%' Timelnterval ‘
|

‘ ‘H RelativeTimelnterval

[PM axScheduleEntryType

Figure 10 - Schema diagram—PMaxScheduleEntryType
[V2G-DC-331] The message element shall be.used as defined in RelativeTimelnterval and PMax.
4.2.66 P Max ScHedule ID (PMaxSchedulelD)

Source: SECC
Destination: EVCCQC

Table 63 - P max schedule ID

Elempent/Attribute Name Type Semantics
PMaxJehadulelD SQ"T,E‘EIZEE Unique identifier for an element of type
i shoE T PMaxScheduleType across a charging session.

[V2G-DC-328] The value of the PMaxSchedulelD element shall uniquely identify an element of type PMaxScheduleType
during the entire charging session.


https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL J2847™-2 SEP2023 Page 45 of 231

4.2.67 Parameter Set ID (ParameterSetID)

Source: EVCC
Destination: SECC

Table 64 - Parameter set ID

Element/Attribute Name Type Semantics
Optional Element:
NOTE: This optional element shall not be used.

ParameterSetID --

[V2G-DC-555] The element “ParameterSetID” shall not be used for DC charging.

4.2.68 Payment Qptions (PaymentOptions)

Source: SECC
Destination: EVCCQC

This signal includeg the list of payment options an EVSE offers to the vehicle indicating what method ¢ould be chosen to
pay for the services. The vehicle can only select one payment method for all servicesused.

NOTE: Only the payment option “external payment” shall be used, since detailed\payment options are hot yet defined.

Table 65 - Payment options

Element/Attributef Name Type Semantics
Not used withiBC charging.

Indicates that external payment methods are being usgd to enable the
charge process.
This elément includes the list of payment options an SECC offers to the
EVECindicating what method could be chosen to pay for the services.
The*EVCC can only select one payment method for all|services used by
the EVCC.

complexType:

PaymentOptions paymentOptionsType

[V2G-DC-301] The EVCC and the SECC shall-implement this type as defined in Figure 11.

Paym entOptionsType ;H E— ;)—{;PaymentOption H
( T ) T

1.0

Figure 11 - Schema diagram—PaymentOptionsType

[V2G-DC-633] Dnly the PaymentOption “ExternalPayment” shall be used.

[V2G-DC-634] The’number of PaymentOption elements in the PaymentOptionsType shall be limited/to 2.
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4.2.69 Physical Value Type (PhysicalValueType)
Source: SECC
Destination: EVCC
[V2G-DC-297] The SECC and the EVCC shall implement this type as defined in Figure 12.
[PhysicaIVaIueType g}—(i 77777
Figure 12 - Schema diagram—PhysicalValueType
[V2G-DC-298] The message element shall be used as defined in Table 66.
Table 66 - Semantics and type definition for PhysicalValueType
Element Name Type Semantics
. smpleTyp_e: The Multiplier defines the @xponent to base 10 (dec). The final
Multiplier unitMultiplierType hysical value is deterfnined by: Value * 10 » Multiplief [Unit]
byte (range: -3..+3) phy y: P )
simpleType: . y
Unit unitSymbolType Srr])ittloor;?lhgl\elzg?jgt.
enumeration )
Value SmpleType Value whidihas to be multiplied.

4.2.70 Periority (Priority)

Source: EVCC
Destination: SECQC

This signal is useq by the vehicle for indicating the protocol priority of a specific protocol allowing the EVSE to select a

protocol based on priorities.

Table 67 - Priority

unsignedByte (range 1..20)

Element/Attribute Name Type Semantics
simpleType: This message element is used by the EVCC fqr indicating the
Priority priorityType protocol priority of a specific protocol allowing the SECC to

select a protocol based on priorities.

4.2.71 Profile Entry(ProfiteEntry)

Source: EVCC
Destination: SECC

Table 68 - Profile entry

Element/Attribute Name Type

Semantics

ProfileEntry

complexType:
ProfileEntryType

charging profile entry of the charge sched

Element used for encapsulating an individual

ule
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4.2.72 Profile Entry Type (ProfileEntryType)

Source: SECC
Destination: EVCC

[V2G-DC-307]

[V2G-DC-308]

The SECC and the EVCC shall implement this type as defined in Figure 13.

ChargingProfile EntryStart ‘

[Profile EntryType Q]—(D—E

ChargingProfileEntryMaxPower ‘

The number of ProfileEntry elements in the ChargingProfileType shall be limited to 24.

4.2.73 Protocol N

Source: EVCC
Destination: SECGC

This signal is used
i.e., this is the prot

Figure 13 - Schema diagram—~ProfileEntryType

bmespace (ProtocolNamespace)

by the vehicle to uniquely identify the Namespace URI of aspecific protocol suppo
bcol name of the related protocol.

Table 69 - Protocol namespace

ted by the vehicle;

Element/Atfribute Name Type Semantics
simpleType: This message element is used by the EVCC to uniquely
ProtocolNampespace protocolNarﬁespaoeType identify the Namespace URI of a specific protocol
supported by the EVCC; i.e., this is the protpcol name of

string (max length: 100) the related protocol.

4.2.74 Ready to (

Source: EVCC
Destination:SECC

This signal tells thq
complete) and the
HV bus pre-chargi
supply to switch or

During shutdown, 1
the HV output bus.

harge State (ReadyToChargeState)

EVSE that the vehicle is ready for full energy transfer (i.e., any contactors are closeq
FVSE can enable its full high voltage output regulation. Any circuits related to inrush
g can be disabled in the EVSE to allow regulated control of the output power. This
the high4power conversion circuit.

his signal tells the EVSE that the vehicle has completed charging, and that the EVS

and Pre-charge is
current limiting and
commands the DC

- should discharge
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4.2.75 Relative Ti

Source: SECC

Destination: EVCC

me Interval (RelativeTimelnterval)

Table 70 - Relative Time Interval

Element/Attribute
Name

Type Semantics

RelativeTimelnterval

complexType:
RelativeTimelnterval substitutes abstract
element Timelnterval.

for based upon relative times.

Extends the TimelntervalType and defines the
time interval the PMaxScheduleEntry is valid

[V2G-DC-332]

[V2G-DC-334]

4.2.76 Remaining

Source: EVCC
Destination: SECGC

This signal from th
to charge PEV up
SOC. The DC supy
DC supply will not

ny extension of the Timelnterval element shall define the active period of time for th
lement of type PMaxScheduleEntryType.

The SECC and the EVCC shall implement this type as defined in Figure 14

[RelativeTim elntervalType g}—ﬂi .—l 777777

Figure 14 - Schema diagram—RelativeTimelntervalType

Time to Bulk SOC (RemainingTimetoBulkSOC)

e vehicle allows the charging station 1@ display a time remaining count. This value is 1
o the bulk SOC. The time represents how much time it will take to get from the acty
ly may optionally use this periodic signal from the vehicle in order to display informat
5top the charging session based on this time; the vehicle always controls the charging

e respective parent

he Remaining time
al SOC to the bulk
on to the user. The
session stop time.

OEM will decide bylk level (80% for example).

Table 71 - Remaining time to bulk SOC

Element/Attribute Name Type Semantics
complexType Optional Element:
RemginingTimeToBulkSOC PhvsicalValueTvpe Estimated or calculated time until bulk charge
Y yp (approximately 80% SOC) is complete.

4.2.77 Remaining Fimeto Full SOC (RemainingTimetoFullSOC)

Source: EVCC
Destination: SECC

This signal represents remaining time to charge PEV to full SOC; that is, the interval in time when no more energy is needed
to charge the RESS. Display time to charge from actual SOC to full SOC. The DC supply may optionally use this periodic
signal from the vehicle in order to display information to the user. The DC supply will not stop the charging session based
on this time; the vehicle always controls the charging session stop time.

Table 72 - Remaining time to full SOC

Element/Attribute Name Type Semantics
complexType Optional Element:
RemainingTimeToFullSOC PhvsicalValueTvpe Estimated or calculated time until full charge
Y P (100% SOC) is complete.
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4.2.78 Response Code (ResponseCode)

Source: SECC
Destination: EVCC

This response code is included in all response messages except session setup (see below).

Table 73 - Response code

Element Name

Type Semantics

messages received by the SECC.
This message element is used by the SECC for indicating whe

ResponseCode

protocols received from the EVCC includes at least one protoc|
the protocols supported by the SECC.

Signals a response code with the following meaning:

- OK_SuccessfulNegotiation: successful negotiation ©f,a’applig
- OK_SuccessfulNegotiationWithMinorDeviation: suceessful ng
protocol, with minor deviation.

- Failed_NoNegotiation: failed negotiation ofiprotocols.

simpleType:
responseCodeType
enumeration

Response Code indicating the acknowledgment status of any of the V2G

her the list of
bl matching with

ation protocol.
gotiation of a

This enumerated s
the vehicle. Depen
if it has to handle

value and meaning

Any value startin
FAILED_<addition

Any value starting
This information m

ate encoded signal indicates how the charge station has respanded to a specific req
ding on the value in the response code the vehicle decides if it\¢an proceed with the
An error. This signal may contain any value defined by the_enumerated type respo
of each enumeration is described in the table below.

g with “FAILED” indicates an negative response. Detailed information may
bl info>. This information may be used to differentiate the reaction on the negative re

with “OK” indicates a positive response. Detailed information may be provided by OK
Ay be used to differentiate the reaction ofithe positive response.

Liest message from
charge process or
hseCodeType. The

be provided by
sponse.

__<additional info>.
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Table 74 - Response code values

XML Response

Code Enumeration

Comments/Description

OK

Indicates if the processing of the request message was successful a
ResponseCodeType is defined for the current state.

nd no specific

OK_NewSessionEstablished

Indicates processing of the SessionSetupReq message was successful and a different
SessionID is contained in the response message than the SessionID in the request

message.

OK_OldSessionJoined

Indicates processing of the SessionSetupReq message was successful and the same

SessionlID as used in the request message is contained in the respo

nse message.

OK_CertificateExpiresSoon

Not used for DC charging.

FAILED

Indicates the processing of the request message was not successful and no specific

“responseCodeType” is defined for the current error case.

FAILED_Sequence

Error

Indicates the EVSE has received an unexpected request message,

FAILED_ServicelD

nvalid

Not used for DC charging.

FAILED_Unknown{

ession

Indicates the SessionID in the request message does not fit to.the E
SessionID during SessionSetupRes.

\VSE provided

FAILED_ServiceSe]

ectionlnvalid

Indicates the SelectedServiceList contained in the ServicePayment{
message contains a ServicelD which was not contained in the offerg
ServiceDiscoveryRes.

electionReq
d ServicelList of

FAILED_Payment§

electionlnvalid

Indicates the SelectedPaymentOption contained’in the ServicePaym
message was not part of the offered PaymentOptions of ServiceDisq

entSelectionReq
overyRes.

FAILED_Certificate

F xpired

Not used for DC charging.

FAILED_Signaturef

Error

Indicates the validation of the Security’element in the message head

er failed.

FAILED_NoCertifichteAvailable

Not used for DC charging.

FAILED_CertChain

Frror

Not used for DC charging.

FAILED_Challenge

nvalid

Not used for DC charging:

FAILED_ContractC

bnceled

Not used for DC charging.

FAILED_WrongCh4

rgeParameter

Indicates if the contents of ChargeParameterDiscoveryReq messagge
wrong parameter.sét is provided, one or multiple parameters cannot

e is not valid, e.g.,
be interpreted.

FAILED_PowerDeli

veryNotApplied

Indicates the-EVSE is not able to deliver energy

FAILED_TariffSele

tionlnvalid

Indicates the charging profile in the PowerDeliveryReq message corn
which-was not contained in the “SASchedules” attribute provided in
“ChargeParameterDiscoveryRes.”

tains a SAtuplelD

FAILED_ChargingH

rofilelnvalid

Indicates the charging profile in the PowerDeliveryReq message vio
limitation provided in “ChargeParameterDiscoveryRes.”

ates a power

FAILED_EVSEPreq

entVoltageToLow

Not used for DC charging.

FAILED_MeteringS

gnatureNotValid

Not used for DC charging.

FAILED_WrongEn¢g

rgyTransferType

The vehicle requested energy transfer does not match what the DC
deliver.

supply is able to

4.2.79 SA Schedlle List (SAScheduleList)

Source: SECC

Destination: EVCC

Table 75 - SA schedule list

Element/Attribute Name

Type Semantics

SAScheduleList

complexType:
SAScheduleListType substitutes
abstract type SASchedulesType

secondary actors.

Includes several tuples of schedules from

[V2G-DC-559]

provide PMaxSchedule covering at least 24 hours.

Since for DC charging, the EVCC is not able to provide a planned departure time, SAScheduleList shall
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4.2.80 SA Schedule List Type (SA ScheduleListType)

Source: SECC
Destination: EVCC

[V2G-DC-315] The SECC and the EVCC shall implement this type as defined in Figure 15.

(SAScheduIeListType g}—[ijﬂ{ SAScheduleTuple

1.0

Figure 15 - Schema diagram—SAScheduleListType

4281 SA Schedlllle Tuple (SAScheduleTuple)

Source: SECC
Destination: EVCCQC

This signal represgnts an optional element: includes several types of schedules fromsecondary actors.

Table 76 - SA schedule tuple

Element/Attribute Name Type Semantics
complexType: Includes several tuples of schedujes from
SASchedyleTuple SAScheduleTupleType secondary actors.

[V2G-DC-317] The number of SAScheduleTuple elements in the: SAScheduleListType shall be limitgd to three.

[V2G-DC-318] The EVCC may implement a mechanism\to’compare different SAScheduleTuple elements in order to
bptimize the charge schedule considering any given kind of cost.

[V2G-DC-319] The first SAScheduleTuple element.in the SAScheduleListType shall be defined as default SASchedule.

[V2G-DC-320] If the EVCC is not capable-oficomparing different SAScheduleTuple elements or cdmparison fails, the
E\/CC shall choose the default SAScheduleTuple according to [V2G-DC-319].

4.2.82 SA Schedlle Tuple ID (SAScheduleTuplelD)

Source: SECC
Destination: EVCG

and:

Source: EVCC
Destination: SECC

Table 77 - SA schedule tuple ID

Element/Attribute Name Type Semantics
simpleType: Uni . e s . . .
nique identifier within a charging session referring to the selected
SAScheduleTuplelD S;}AolgType SAScheduleTuple element from the SAScheduleListType.

[V2G-DC-305] The value of the SAScheduleTuplelD element shall be equal to one of the values of the
SAScheduleTuplelD elements in the list of SAScheduleTuple elements provided with the charge
parameter discovery response message (see 6.4.1.6.3).
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[V2G-DC-306] The SAScheduleTuplelD element shall identify the selected SAScheduleTuple element in the list of
SAScheduleTuple elements provided in the charge parameter discovery response message (see
6.4.1.6.3).

[V2G-DC-323] The SAScheduleTuplelD element shall be unique within all SAScheduleTuple elements in the
SAScheduleListType and uniquely identifies a tuple of PMaxSchedule and SalesTariff (this optional
element is not used here) elements during the entire charging session.

4.2.83 SA Schedule Tuple Type (SAScheduleTupleType)

Source: SECC
Destination: EVCC

[V2G-DC-321]

[V2G-DC-554]
4.2.84 Schema IO

Source: EVCC
Destination: SECC

This signal is used
ProtocolNamespad
reference one of th
a particular protog
schemalD).

The response is al

Source: SECC
Destination: EVCGC

The SECC and the EVCC shall implement this type as defined in Figure 16.

~SAScheduleTuplelD |
[SAScheduleTupIeType g}—( PMaxSchedule

The element “SalesTariff” shall not be used.

(SchemalD)

Figure 16 - Schema diagram—SAScheduleTupleType

50 a signal in the ‘'supportedAppProtocolRes message from the SECC to the EVCC.

L - SalesTariff 1]

by the vehicle to indicate the schema ID assigned by the vehicle to the protocol indi¢ated in the signals
e, VersionNumberMajor andVersionNumberMinor. This message element is used by the EVSE to
e vehicle supported protocols-received in the request message. This identifier also allows for referring to
ol later on in the communication process (this signal will be used in lieu of the EXI header option

Table 78 - Schema ID

Element/Attribu

te Name Type

Semantics

SchemalD

simpleType:
unsignedByte

This message element is used by the EVCC to indicate the schemalD
assigned by the EVCC to the protocol indicated in the message element
ProtocolNamespace, VersionNumberMajor and VersionNumberMinor.
This message element is used by the SECC to reference one of the
EVCC supported protocols received in the request message.

This identifier allows also for referring to a particular protocol later on in
the communication process (EXI Option schemalD).
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4.2.85 Selected Payment Option (SelectedPaymentOption)

Source: EVCC
Destination: SECC

This enumerated state signal is used for indicating the payment type selected for the use of all selected services in the
selectedServicelList.

Table 79 - Selected payment option

XML Response Code
Enumeration Comments/Description

ontract Nat used with DC charging

Indicates that external payment methods are being used

to enable the charge process.

FxternalPayment

NOTE: Only the payment option External Payment shall be used, since detailed payment options are njot yet defined.

Table 80 - Selected payment option used

Element/Attribute Name Type Semantics
This element is used for indicating the payment type
selected for the-lise of all selected serviceg in the

selectedServiceList.

complexType:

SelectedPgymentOption PaymentOptionType

4.2.86 Selected Jervice (SelectedService)

Source: EVCC
Destination: SECQC

Table 81.-Selected service

Element|Attribute Name Type Semantics
SelectedService complexType: This element is used to indicate the selected|ServicelD
i SelectedServiceType and the associated parameterSet.

Not used for DC charging.
4.2.87 Selected Jervice List (SelectedServiceList)

Source: EVCC
Destination:SECC

Table 82 - Selected service list

Element/Attribute Name Type Semantics
complexType: List contains all selected ServicelDs and the optional
SelectedServiceListType parameterSetID for applicable for the respective servicelD.

SelectedServiceList
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4.2.88 Selected Service List Type (SelectedServiceListType)

Source: EVCC
Destination: SECC

[V2G-DC-340] The EVCC and the SECC shall implement this type as defined in Figure 17.

[SelectedSe rviceListType g}—(ijﬂ# SelectedService

1.0

Figure 17 - Schema diagram—SelectedServicelListType

[V2G-DC-341] The message element shall be used is in Table 83.

Table 83 - Semantics and type definition for SelectedServicelListType

Element Name Type Semantics
. complexType: This element is used to indicate\thé selected SeryicelD and
SelectedService ; )
SelectedServiceType the associated parameterSet,

[V2G-DC-635] The number of SelectedService elements in the SelectedServiceListType shall be limited to one.
Not used for DC charging.
4.2.89 Selected Service Type (SelectedServiceType)

Source: EVCC
Destination: SECGC

[V2G-DC-342] The EVCC and the SECC shall implement this type as defined in Figure 18.

;Se rvicelD

[Se lectedService Type 5{7

|
,,,,,,,, 1

Figure 18 - Schema diagram—SelectedServiceType
[V2G-DC-343] The message element shall be used is in Table 84.

Table 84 - Semantics and type definition for SelectedServiceType

Element Name Type Semantics
simpleType:
unsignedShort

ServicelD Unique identifier of the service

Optional Element:

ParameterSetiD B NOTE: This optional element shall not be used.

[V2G-DC-555] The element “ParameterSetID” shall not be used.
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4.2.90 Service Category (ServiceCategory)

Source: EVCC
Destination:SECC

then:

Source: SECC

Destination: EVCC

Table 85 - Service category

Element/Attrib

! Semanties———

e

——p

ServiceCategory

Optional Element:
Defines the service category for the Service-Disco
charging, internet access, etc.). By applying a cate
Discovery the resulting list of servicesreturned in

simpleType: ServiceDiscoveryRes can be limited to & certain ¢

serviceCategoryType

enumeration . O v,
services for all categories if no/Specific category h

in request message by using the ServiceCategory

value “EVcharging.”

thus enabling pre-filtering. The SECC always retufns all supported

NOTE: If this optional element is used, it shall always contain the

very (e.g., EV

gory to the Service
he

htegory of services,

s been indicated
message element.

[V2G-DC-557] If the optional element ServiceCategory is used, it shall-always contain the value “EVgharging.”

4.2.91 Service Charge Type (ServiceChargeType)

Source: SECC

Destination: EVCG

EV charging specific service derived from ServiceType which contains additional ipformation about
EVSESSupportedingeryTransferType(s) offered by the EVSE.

[V2G-DC-294]

The SECC and the EVCC shallimplement this type as defined in Figure 19.

[Service ChargeType |-

N\

7\Eﬂ—FEne rgyTransferType

Figure 19 - Schema diagram—ServiceChargeType

Table 86 - Service charge type

Element/Attribute Name

Type Semantics

ChargeService

complexType:
ServiceChargeType

Available charging services supported by the EVSE.
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4.2.92 Service ID

Source: SECC
Destination: EVCC

and:

Source: EVCC
Destination: SECC

(ServicelD)

Table 87 - Service ID

ElementtAttribute Name——Fype Semanties—
. simpleType: . . . .
ServigelD unsignedShort Unique identifier of the service.

Not used for DC ch
4.2.93 Service Lig

Source: SECC
Destination: EVCCQC

See Service Type.

arging.

t (ServicelList)

Table 88 - Servicelist

Element/Aftribute Name

Type

Semantics

ServiceList

Optional Element:
NOTE: This optional element shall not be ug

[V2G-DC-549]
4.2.94 Service Ng

Source: SECC
Destination: EVCCG

me (ServiceName)

Table 89 - Service name

The element “ServiceList” shall not be used.

Element/Attribute Name

Type

Semantics

ServiceName

simpleType:
serviceNameType
string (max length: 32)

Optional Element:
Human readable service name.

[V2G-DC-628]

The optional element “ServiceName” shall not be used.

4.2.95 Service Payment Selection Req Type (ServicePaymentSelectionReqType)

Source: EVCC
Destination: SECC

See Service Payment Selection Req.
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4.2.96 Service Scope (ServiceScope)

Source: EVCC
Destination:SECC

and:

Source: SECC
Destination: EVCC

Table 90 - Service scope

string (max length: 32)

resulting list of services returned in the SenvicéDiscovery
to a certain scope, thus enables pre-filtering. The SECC
supported services for all scopes if-nosspecific ServiceSg
indicated in request message.

Element/AttributerName——Fype Semanties——
Optional Element:
Defines the scope of the Service Discovery. A scopg.is defined by a unique
URI which corresponds to a service provider (e.dg.} mobility provider, value
simpleType: added service provider, etc.). The Service Discovery can|respect multiple
ServiceScope serviceScopeType scopes in one request. By applying a scope to'the servicg discovery the

Res can be limited
Always returns all
ope has been

[V2G-DC-629]
4.2.97 Service T3

Source: SECC
Destination: EVCG

This includes the d

g (ServiceTag)

The optional element “ServiceScope” shall not be used.

ata elements to uniquely identify a service. See 4.2.98 for additional signal details.

Table 91 - Service tag

Elemen

t/Attribute Name

Type

Semantics

ServiceT]

ag

complexType:
seryviceTagType

Includs the data elements to uniquely identify a s

ervice.

4.2.98 Service Tg

Source: SECC
Destination: EVCG

This type represen

g Type (ServiceTagType)

[V2G-DC-290]

ha SECC and th
ot oT ot

o
art Tt

P

Is a.tag for a specific service. It gives a short definition and identification of a specific

service.

- - ServiceScope |

il

Figure 20 - Schema diagram—ServiceTagType
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4.2.99 Service Type (ServiceType)

Source: SECC
Destination: EVCC

[V2G-DC-292] The SECC and the EVCC shall implement this type as defined in Figure 21.

ServiceTag

(Se rviceType g}—(i

FreeService

Figure 21 - Schema diagram—ServiceType

4.2.100 Session S¢tup Code (ResponseCode)

Source: SECC
Destination: EVCG

This enumerated s
from the vehicle.

tate encoded signal indicates how the charge station has respended to the session s

Table 92 - Session setup code

etupReq message

XML Response Code Enumeration Comments/Description

OK_SuccessfulNegotiation Successfulrhegotiation of an application protocol
OK_SuccessfulNegotiationWithMinorDeviation Successful negotiation of a protocol, with minor deviation.
Failed_NgNegotiation Failed negotiation of protocols.

4.2.101 Start (Star{)

Source: SECC
Destination: EVCCQC

Table 93 - Start

Elemént/Attribute Name Type Semantics
start 3|mpIeType Start of the interval, in seconds from NOW.
unsignedint

[V2G-DC-336] The value'of the start element shall be defined in seconds from NOW.

[V2G-DC-337] The'value of the start element shall simultaneously define the start time of this interva

| and the stop time

pf'the previous interval.

4.2.102 Unit (Unit)

Source: SECC
Destination: EVCC

Table 94 - Unit

Element/Attribute Name Type Semantics
simpleType: Obti .
. . tional Element:
Unit unitSymbolType UrF:it of the value
enumeration

See 4.2.69.
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4.2.103 Value (Value)

Source: SECC
Destination: EVCC

See 4.2.69.

Table 95 - Value

Element/Attribute

Name

Type

Semantics

Value

simpleType
short

Value which has to be multiplied

4.2.104 Version Ny

Source: EVCC
Destination: SECQC

This signal is used
ProtocolNamespad

This is sent at the
included to suppor
back to support thg

mber Major (VersionNumberMajor)

by the vehicle to indicate the major version number of the protocol indicated in the

e.

beginning of the charging session in order to coordinate which signals can be uss
the existence of future protocols It is expected that if a new)protocol is developed, {

lower level protocol.

Table 96 - Version number major

message element

d. This signal was
hat devices will fall

Element/Atfribute Name Type Semantics
l simoleTvpe This message element is used by the EVCC to indicate the major
VersionNumlperMajor plelyp versionwaumber of the protocol indicated in the messagd element
unsignedint
ProtocolNamespace.

4.2.105 Version Ny

Source: EVCC
Destination: SECQC

This signal is used
ProtocolNamespag

Minor version chan

mber Minor (VersionNumberMinor)

by the vehicle to_ifdicate the minor version number of the protocol indicated in the

e.

ges shall bedrackward compatible, as long as the major version number has not cha

Table 97 - Version number minor

message element

nged.

Element/Attribute Name Type Semantics
simpleType This message element is used by the EVCC to indicate the minor
VersionNumberMinor unsignedint version number of the protocol indicated in the message element
ProtocolNamespace.



https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL

J2847™-2 SEP2023

Page 60 of 231

5. MESSAGES
5.1 Message Su

5.1.1 Supported

mmary

Application Protocol Request (SupportedAppProtocolReq)

Before starting the application layer message exchange, an appropriate application layer protocol including its version shall
be negotiated between the EVCC and the SECC.

This is further defined in Section 6.

5.1.2 Supported

Application Protocol Response (SupportedAppProtocolRes)

Before starting the
be negotiated betw

5.1.3 Session S¢tup Request (SessionSetupReq)

By using the Sessi

5.1.4 Session S¢tup Response (SessionSetupRes)

By using the Ses
message, the SEQ
previous session W
5.1.5 Service Di

By sending the Ser
by the SECC. Furth

5.1.6 Service Di
After receiving the
case of a successf
the service discovd
5.1.7 Service an

This ServicePaym
selected services 4

5.1.8 Service an

application layer message exchange, an appropriate application layer protocol includ
een the EVCC and the SECC.

bnSetupReq message, the EVCC establishes a V2G communication session.

sionSetupRes message the SECC responds to an SessionSetupReq. With the
C notifies the EVCC with an enclosed response code;whether establishing a new {
as successful or not.

scovery Request (ServiceDiscoveryReq)

viceDiscoveryReq message, the EVCC triggers the SECC to send information about
ermore, the EVCC can limit for particular-services by using the service scope and ser

scovery Response (ServiceDiscoyenyRes)

ServiceDisoveryReq message’ of the EVCC, the SECC sends the ServiceDiscove
Il service discovery, the response lists all available services of the SECC for the defir
ry failed, the service list is empty and the response code indicates potential reasons

d Payment Selection’Request (ServicePaymentSelectionReq)

bntSelectionReq message transports the information on the selected services and
re paid.

d Payment Selection Response (ServicePaymentSelectionRes)

ng its version shall

SessionSetupRes
ession or joining a

all services offered
Vice type elements.

'YRes message. In
ed criteria. In case

on how the all the

H H H QO - Q. o - £ o0
With this ServicePaymentSetectionResmessage; the SECC-mformsthe EVEE€Cwhetherthesefectedse

option were accepted.

5.1.9 Contract A

uthentication Request (ContractAuthenticationReq)

vices and payment

By sending the ContractAuthenticationReq message to the SECC, the EVCC provides the contract certificate to SECC to
identify a private key which is used for tarrif table signature. This message is optional.

5.1.10 Contract Authentication Response (ContractAuthenticationRes)

After receiving the ContractAuthenticationReq message from the EVCC, the SECC sends the ContractAuthenticationRes
message as an acknowledgement status and EVSE status to the EVCC.
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5.1.11 Charge Parameter Discovery Request (ChargeParameterDiscoveryReq)

By sending the ChargeParameterDiscoveryReq message, the EVCC provides its charging parameters to the SECC. This
message provides status information about the PEV and additional charging parameters, like estimated energy amounts
for recharge and the point in time for the end of charge.

5.1.12 Charge Parameter Discovery Response (ChargeParameterDiscoveryRes)

With the ChargeParameterDiscoveryRes message, the SECC provides applicable charge parameters from the grid’s
perspective. Next to general charge parameters of the EVSE this optionally includes further information on cost over time,
cost over demand, cost over consumption, or a combination of these. The term “cost” refers to any kind of cost specified in
this version of the standard and is not limited to monetary costs. Based on this cost information, the PEV may optimize its
charge for the reqy

astad-amaunt of eneraw
St HOuH OB HETrgY-

5.1.13 Power Dellvery Request (PowerDeliveryReq)

By sending the Po
profile it will follow

wverDeliveryReq message, the EVCC requests the EVSE to switch power oh-and trar
during the charging process.

smits the charging

5.1.14 Power Dellvery Response (PowerDeliveryRes)

After receiving the
information if powe

PowerDeliveryReq message of the EVCC, the SECC sends:the PowerDeliveryRes
r will be available.

message including

5.1.15 Cable Check Request (CableCheckReq)

With the CableChg
before charging.

ckReq message, the PEV asks the EVSE to perform a cable check, which includgs an isolation test,

5.1.16 Cable Check Response (CableCheckRes)

After receiving the
about result of its g

CableCheckReq message of the PEV, the EVSE sends the CableCheckRes message
able check and EVSE status.

informing the PEV

5.1.17 Pre Charging Request (PreChargeReq)

With the PreCharg
Since the contacto)
very small; i.e., in
request/response I

bReq message, the EVCC asks the EVSE to apply certain values for output voltage
rs of the PEV are-open during Pre-Charging, the actual current flow from the EVSE

hessage pairs\in order to precisely adjust the EVSE output voltage to the PEV RESS

and output current.
to the PEV will be

most cases, smaller than the requested output current. The EVCC/SECC may use sg¢veral pre-charging

voltage measured

inside the PEV.

5.1.18 Pre Charging Response (PreChargeRes)

alRa aftha C\/C
Ul\Uq IIIU\JQUHU o trCcT=VvVo

rge
esent EVSE output voltage.

araalRac-macaaan

C _tha
T

After receiving the
about EVSE status an

informing the PEV

o
LRI}

pre

5.1.19 Current Demand Request (CurrentDemandReq)

By sending the CurrentDemandReq message, the PEV requests a certain current from EVSE. Also the target voltage and
current are transferred.

5.1.20 Current Demand Response (CurrentDemandRes)

After receiving the CurrentDemandReq message from the EVCC, the SECC sends the CurrentDemandRes message
informing the PEV about EVSE status and present EVSE output voltage and current.


https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL

J2847™-2 SEP2023

Page 62 of 231

5.1.21 Welding Detection Request (WeldingDetectionReq)

The EVCC sends the WeldingDetectionReq message to obtain from the EVSE the voltage value measured by the EVSE at

its output.

5.1.22 Welding Detection Response (WeldingDetectionRes)

After receiving the WeldingDetectionReq message from the EVCC, the EVSE sends the WeldingDetectionRes informing
the PEV about the EVSE status and the present EVSE output voltage.

5.1.23 Session Stop Request (SessionStopReq)

By sending the Se
5.1.24 Session St

After receiving the
the EVCC if termin

5.2 Message List Table

The message ID’s
diagrams in Figure

lop Response (SessionStopRes)

SessionStopReq message from the EVCC, the SECC sends the SessionStopRes
ating the charging process was successful.

in the table shown below directly align with the request/response messages identifi
5 A1 through A4. See the XML schema in Appendix E.

Table 98 - Message listitable

message informing

ed in the sequence

Msg ID

XML Message Name

Coarresponding XML Message Elements

Oa supportedAppProtocolReq

AppProtocol
ProtocolNamespace
VersionNumberMajor
\ersionNumberMinor
SchemalD
Priority

Ob supportgdAppProtocolRes

ResponseCode
SchemalD

1a Session

SetupReq

EVCCID (PEV ID)

1b Session

SetupRes

ResponseCode
EVSEID

DateTimeNow

2a Service

iseoveryReq

ServiceScope

ServiceCategory
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Msg ID XML Message Name

Corresponding XML Message Elements

ResponseCode
PaymentOptions
PaymentOption
ChargeService
ServiceTag
ServicelD
ServiceName
ServiceCategory
ServiceScope

2b ServiceiscoveryRes

FreeService

EnergyTransferType
ServiceList

Service

ServiceTag

ServicelD
ServiceName
ServiceCategory

ServiceScope
FreeService

Xa ServicePaymentSelectionReq

ServicePaymentSelectionReqType
SelectedPaymentOption
Contract
ExternalPayment
SelectedServiceList
ServicelD

ParameterSetID

Xb ServicePaymentSelectionRes

ResponseCode

Ya ContracfAuthenticationReq

GenChallenge
Id

Yb ContracfAuthenticationRes

ResponseCode
EVSEProcessing
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Msg ID

XML Message Name

Corresponding XML Message Elements

3a

ChargeParameterDiscoveryReq

EVRequestedEnergyTransferType
DC_EVChargeParameter

DC_EVStatus
EVReady

EVCabinConditioning
EVRESSConditioning
EVErrorCode
EVRESSSOC

EVMaximumCurrentLimit

EVMaximumPowerLimit
EVMaximumVoltageLimit
EVEnergyCapacity
EVEnergyRequest

FullSOC
BulkSOC
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Msg ID

XML Message Name

Corresponding XML Message Elements

3b

ResponseCode
EVSEProcessing
SAScheduleList
SAScheduleTuple
SAScheduleTuplelD
PMaxSchedule
PMaxSchedulelD
PMaxScheduleEntry
RelativeTimelnterval

ChargeRarameterDiscoveryRes

start
duration
PMax
SalesTariff
SalesTariffID
SalesTariffDescription
NumEPriceLevels
SalesTariffEntry
RelativeTimelnterval
start
duration
EPriceLevel
ConsumptionCost
startValue
Cost
costKind
amount
amountMultiplier
DC_EVSEChargeParameter
DC_EVSEStatus
EVSElsolationStatus
EVSEStatusCode
NotificationMaxDelay
EVSENGatification
EVSEMaximumCurrentLimit

EVSEMaximumPowerLimit
EVSEMaximumVoltageLimit
EVSEMinimumCurrentLimit
EVSEMinimumVoltageLimit
EVSECurrentRegulationTolerance
EVSEPeakCurrentRipple
EVSEEnergyToBeDelivered
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Msg ID

XML Message Name

Corresponding XML Message Elements

4a

CableCheckReq

DC_EVStatus
EVReady
EVCabinConditioning
EVRESSConditioning
EVErrorCode
EVRESSSOC

4b

ResponseCode
EVSEProcessing
DC_EVSEStatus

CableCIleckRes

EVSElsolationStatus
EVSEStatusCode
NotificationMaxDelay
EVSENGatification

5a

Pre-ChgrgeReq

DC_EVStatus
EVReady
EVCabinConditioning
EVRESSConditioning
EVErrorCode
EVRESSSOC
EVTargetVoltage
EVTargetCurrent

5b

Pre-ChgrgeRes

ResponseCaode

DC_EVSEStatus
EV/SElsolationStatus
EVSEStatusCode
NotificationMaxDelay
EVSENotification

EVSEPresentVoltage

6a

ReadyToChargeState
ChargingProfile
SAScheduleTuplelD
ProfileEntry
ChargingProfileEntryStart

PowerDeliveryReq

EhargingProfiteEntryiaxPower
DC_EVPowerDeliveryParameter

DC_EVStatus

EVReady

EVCabinConditioning

EVRESSConditioning

EVErrorCode

EVRESSSOC
BulkChargingComplete
ChargingComplete
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Msg ID

XML Message Name

Corresponding XML Message Elements

6b

PowerDeliveryRes

ResponseCode

DC_EVSEStatus
EVSElsolationStatus
EVSEStatusCode
NotificationMaxDelay
EVSENGatification

7a

DC_EVStatus
EVReady
EVCabinConditioning

CurrentlDemandReq

EVRESSConditioning

EVErrorCode

EVRESSSOC
EVTargetCurrent
EVMaximumVoltageLimit
EVMaximumCurrentLimit
EVMaximumPowerLimit
BulkChargingComplete
ChargingComplete
RemainingTimeToFullSOC
RemainingTimeToBulkSOC
EVTargetVoltage

7b

CurrentlDemandRes

ResponseCode
DC_EVSEStatus
EVSElsolationStatus
EVSEStatusCode
NotificationMaxDelay
EVSENotification
EVSEPresentVoltage
EVSEPresentCurrent
EVSECurrentLimitAchieved
EVSEVoltageLimitAchieved
EVSEPowerLimitAchieved

EVSEMaximumVoltageLimit
EVSEMaximumCurrentLimit

EVSEMaximumPowerLimit
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Msg ID XML Message Name Corresponding XML Message Elements
ReadyToChargeState

ChargingProfile
SAScheduleTuplelD
ProfileEntry

ChargingProfileEntryStart
ChargingProfileEntryMaxPower
DC_EVPowerDeliveryParameter
8a PowerDeliveryReq DC_EVStatus
EVReady
EVCabinConditioning
EVRESSConditioning
EVErrorCode
EVRESSSOC
BulkChargingComplete

ChargingComplete

ResponseCode
DC_EVSEStatus
EVSEIlsolationStatus
EVSEStatusCode
NotificationMaxDelay
EVSENQotification
DC_EVStatus
EVReady
EV.CabinConditioning
EVRESSConditioning
EVErrorCode
EVRESSSOC
ResponseCode
DC_EVSEStatus
EVSElsolationStatus
9b WeldingPetectionRes EVSEStatusCode
NotificationMaxDelay
EVSENotification

B\/orp IAWPNIES
CVOCT TStV otaygtc

8b PowerDEliveryRes

9a WeldingPetectionReq

10a SessionStopReq (none)

10b SessionStopRes ResponseCode

NOTE: Message elements may be embedded in parent message element structures identified in bold. The message
elements contained in a structure are indented.
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5.3 Message Sequences

5.3.1  Protocol Flow Stages and Associated Messages

After connecting PEV and EVSE, a network connection is established. Then initialization of this V2G communication session
has to be done. After getting all services offered by the EVSE, charging the battery can start. At the end of the charging
process, power is switched off. The following list describes the sequence of messages, which is used to control the flow:

¢ Initialization of V2G communication session: Check protocol compatibility, establish V2G communication session,
exchange client-/server IDs. Messages for this activity:

o Supported App Protocol Request/Response.

o Session Slatup Request/Response.

e Service Disco

activity:

o Service Di
o Service an
o Contract A
e Charge vehicle

o Set up charging process: Agreement on technical charging parameters, agreement on billin
charge cor

o Charging

o Finalize ch

Charg
Cablg
PreC

Powe

Curre

Powe

ery: Discover the services offered by the EVSE, agreement on billing parameters.

scovery Request/Response.
d Payment Selection Request/Response.
uthentication Request/Response.

: Charging the PEV is one possible service offered by the EVSE. It is divided into thr

d, start charging process. Messages for thisactivity:

e Parameter Discovery Request/Response.

Check Request/Response.

narge Request/Response.

r Delivery Request/Response.

rocess: Energy tfansfer.

nt Demand<Request/Response.

arging process: Stop charging process, check welding, unlock charge cord.

I Delivery Request/Response.

Messages for this

ee phases:

) parameters, lock

Weldi

ng Detection Request/Response.

Stop Session Request/Response.

After finalizing the charging process, the charge cord can be disconnected from the PEV.
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5.3.2 Basic Definitions for Error Handling

The basic error handling for a request-response-message pair is based on the response code included in the response

message of the SECC. Depending on the value in the response code, the EVCC decides if it can procee
request-response message sequence or if it has to handle an error.

In this standard, the response code as defined in Appendix C is interpreted by the EVCC as follows:

OK: Any value starting with “OK” or “OK_" indicates a positive response. Detailed information m

d with the standard

ay be provided by

OK_<additional info>. This information may be used to differentiate the reaction to the positive response.

FAILED: Any value starting with “FAILED” or “FAILED_” indicates a negative response. Detailed information may be

provided by F
response.

[T el ¥ alalits [ Tlas H 4 s lo ol 4 oLl PRy Al '
TLLU_ ~aUuuntiurliar o= 1Tho huriTiaturt Triay VT UsTU U UlTNTITITUalc Uic 1Tcatl

5.3.3 Response|Code Usage by the SECC

Each response m¢ssage the EVSE sends to the EVCC contains a ResponseCode that informs thd
previous request sent by the EVCC has been processed successfully or has resulted in an-error. Succe
indicated by the RgsponseCode value “OK” or “OK_<additional info>.” Errors are indicated either by the
“FAILED,” or by a more specific error code “FAILED_<additional info>“ where “<additional info>" contains
of the cause of thelerror.

[V2G-DC-388] A\ response message shall contain the ResponseCode~OK” if the processing of the
vas successful. If at some point in this document, @’ specific positive ResponseCo
$pecific situation, that ResponseCode shall be used:
[V2G-DC-389] \ response message shall contain the ResponseCode “FAILED” if the processing of th
is not successful and no specific ResponseCode is defined for the concrete error cas
[V2G-DC-390] The response message shall contain'the ResponseCode “FAILED_SequenceError
ffeceived an unexpected request message.
[V2G-DC-391] The response message shall contain the ResponseCode “FAILED_UnknownSession’
request message doesnot match the SessionID provided by the SECC in the
essage.

[V2G-DC-393] he SessionSetupRes message shall contain the specific ResponseCode “OK_NewS
if processing of the"SessionSetupReq message was successful and a different Sessig

he responsg message than the SessionlID in the request message.

on to the negative

PEV whether the
ssful processing is
general error value
a short description

e request message
de is defined for a

e request message

a)
.

" if the SECC has

if the SessionID in
SessionSetupRes

essionEstablished”
nID is contained in

[V2G-DC-395] he ServicePaymentSelectionRes message shall contain the ResponseCode
{FAILED PaymentSelectioninvalid” if the SelectedPaymentOption confained in the
ervicePaymentSelectionReq message was not part of the offered PaymgntOptions in the

[V2G-DC-396] The ServicePaymentSelectionRes message shall contain the ResponseCode
“FAILED_ServiceSelectionlnvalid” if the SelectedServiceList contained in the

ServicePaymentSelectionReq message contains a ServicelD which was not contained in the offered
Servicelist in the ServiceDiscoveryRes message.
[V2G-DC-397] The ChargeParameterDiscoveryRes message shall contain the ResponseCode
“FAILED_WrongEnergyTransferType” if the content of element “EVRequestedEnergyTransferType” in
the ChargeParameterDiscoveryReq message is not valid, or does not match the content of the element
EVChargeParameter.
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[V2G-DC-398]

[V2G-DC-399]

[V2G-DC-400]

The ChargeParameterDiscoveryRes message shall contain the ResponseCode
“FAILED_WrongChargeParameter” if the content of element EVChargeParameter in the
ChargeParameterDiscoveryReq message is not valid, e.g., a wrong parameter set is provided, one or
multiple parameters can not be interpreted, etc.

The PowerDeliveryRes message shall contain the ResponseCode “FAILED_ChargingProfilelnvalid” if the
content of element “ChargingProfile” in the PowerDeliveryReq message violates a power limitation
provided in the “ChargeParameterDiscoveryRes” message.

The “PowerDeliveryRes” message shall contain the ResponseCode “FAILED_TariffSelectioninvalid” if
the content of element “ChargingProfile” in the PowerDeliveryReq message contains a SAtuplelD which

was not contained in the “SASchedules” attribute provided in “ChargeParameterDiscoveryRes” message.

[V2G-DC-401]
|

NOTE: Response
An overview of the
5.3.4 Request-R
5341 EVCCM
This section descri
53.4.1.1 Gener

[V2G-DC-645]

[V2G-DC-646]

q

[V2G-DC-647]

The PowerDeliveryRes message shall contain the ResponseCode “FAILED_Powért]
if the EVSE is not able to deliver energy.

codes that are not defined in this subsection can be user implementation specific.
response codes and the messages is identified in 4.2 (ResponseCode),

esponse Message Sequence Requirements

essage Sequence Requirements

bes the EVCC Communication states for the DC V2G messaging.

bl EVCC Sequence Requirement

Fach request message of the message sequence as specified in 5.3.4.1.4 shall only bg

t that/those position(s) in the message;sequence that is/are explicitly specified in 1
his section, and under that/those condition(s) explicitly specified in the respective re
tondition(s) is/are specified.

Exception: When, according to, a‘requirement in this specification, the EVCC shall
fommunication session (e.g..due to an error condition), the EVCC may still send or
essages, e.g. in order to(try*to properly terminate the bidirectional communication

he EVCC shall not rely on any response messages from the EVSE.

A\ change of the GP_8tate shall only be caused by the EVCC at that/those position
bequence thatqisfare explicitly specified in requirements within this section, ang
ondition(s) explicitly specified in the respective requirement(s), if any condition(s) is/
Exception:\CP State changes that are specified in standards referenced by SA|
bermissible:

During the charging session, the EVCC shall continuously monitor the CP duty cycle

eliveryNotApplied”

b sent by the EVCC
equirements within
quirement(s), if any

terminate the V2G
e or more request
with the EVSE, but

s) in the message
under that/those

are specified.

E J1772, are also

for any change.

53412 EVCC

[V2G-DC-648]

Requirements for Premature Intentional Termination

If the EVCC wishes to stop the communication session for a non-critical reason (e.g., user interaction)
after having sent a SessionSetupReq message and before having sent a PowerDeliveryReq message
with ReadyToChargeState equal to “TRUE,” the EVCC should not immediately change the CP State,
unless this is required by another requirement in this document, but the EVCC shall send a
SessionStopReq message as the next request message and then wait for a SessionStopRes message.
It shall then proceed according to [V2G-DC-413], [V2G-DC-750], [V2G-DC-657], and [V2G-DC-658].
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[V2G-DC-673]

If the EVCC wishes to stop the communication session for a non-critical reason (e.g., user interaction)
after having sent a CurrentDemandReq message and before having sent a PowerDeliveryReq message
with ReadyToChargeState equal to “FALSE,” the EVCC shall not immediately change the CP State,
unless this is required by another requirement in this document, but the EVCC shall send a
PowerDeliveryReq message with ReadyToChargeState equal to “FALSE” as the next request message

and then wait for a PowerDeliveryRes message. It shall then proceed according to [V2G-DC-747],

[V2G-DC-502], [V2G-DC-427], [V2G-DC-428], and so on.

NOTE: If the EVCC wishes to stop the communication session for a non-critical reason (e.g., user inter

action) after having

sent a PowerDeliveryReq message with ReadyToChargeState equal to “TRUE” and before having sent a
CurrentDemandReq message, the EVCC, in accordance with [V2G-DC-424], shall send a CurrentDemandReq
message; e.g., with EVTargetCurrent equal to 0 A, and wait for a CurrentDemandRes message before continuing

according to [\/')(?.-n(“-A')A]

[V2G-DC-649] Before having sent a ChargeParameterDiscoveryReq message, if the EVCC..re

message that it expects in response to the latest request message sent, and, this
mon-critical reason according to [V2G-DC-648].

NOTE: Please seg 5.3.2 concerning values of ResponseCode starting with “FAILED” or “FAILED_.”

[V2G-DC-650] the EVCC receives a response message that it expects in fésponse to the latest req
nd this response message contains EVSEStatusCode<{equal to “EVSE_Shutdowr
roceed as if the EVCC itself wished to stop thesgommunication session for a
ccording to [V2G-DC-648] and [V2G-DC-673].

NOTE: If the parameter EVSEStatusCode equal to “EVSE_Shutdown” is contained in a PowerDelivery

in respons
with [V2G-
ampere), g

b to a PowerDeliveryReq message with ReadyToChargeState equal to “TRUE,” the EV
DC-424] shall send a CurrentDemandReq message, e.g., with EVTargetCurrent e
nd wait for a CurrentDemandRes message before continuing according to [V2G-DC-
5.34.1.3

EVCC|Requirements for Error Shutdown

nd if the EVCC cannot process this response message, €. g. due to errors in the mg
r due to impeding conditions in the EV, the EVCC shall:

[V2G-DC-651] %
Without any delay, change to CP State B, if the EVCC is not in CP State B,
Terminate the V2G communication session, and

Close the TCP connection according to [V2G-DC-107].

[V2G-DC-652]

Before ha\/ing sent a (‘hqrgnpammn’rnrnienn\mryr\’nq message, if the EVVCC re

tontains ResponseCode equal to “FAILED,” and the EVCC detects that the-CP osc
pff, the EVCC shall proceed as if the EVCC itself wished to stop the communica

eives a response
esponse message
llator is not turned
tion session for a

lest message sent,
,” the EVCC shall
non-critical reason

Res message sent
CC, in accordance
jual to “0 A” (zero
673].

the EVCC receives a response message that it expects in response to the latest reqliest message sent,

bssage parameters

eives a response

message that it expects in response to the latest request message sent, and this response message

contains ResponseCode equal to “FAILED,” and the EVCC detects that the CP osc
the EVCC shall:

Without any delay, change to CP State B, if the EVCC is not in CP State B,

Terminate the V2G communication session, and

Close the TCP connection according to [V2G-DC-107].

NOTE: Please see 5.3.2 concerning values of ResponseCode starting with “FAILED” or “FAILED _.”

illator is turned off,
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[V2G-DC-653]

After having sent a ChargeParameterDiscoveryReq message, if the EVCC receives a response message

that it expects in response to the latest request message sent, and this response message contains
ResponseCode equal to “FAILED,” the EVCC shall:

NOTE 1: Please s

NOTE 2: Accordin
delay, ar
a fastre

[V2G-DC-402]
i

NOTE: According
an “EVSE-
reduction ¢

[V2G-DC-654]

NOTE: According
an “EVSE-
reduction ¢

Without any delay, change to CP State B, if the EVCC is not in CP State B,
Terminate the V2G communication session, and

Close the TCP connection according to [V2G-DC-107].

ee 5.3.2 concerning values of ResponseCode starting with “FAILED” or “FAILED_.”
“EVSE-initiated ’emergency shutdown,” which includes turning off tr’1e CP oscillatof/if
juction of the output current. For details, please refer to SAE J1772.

A\t any point in time in the V2G communication session, if the EVCC receives'a resp
t does not expect in response to the latest request message sent, the EYCC shall:

Without any delay, change to CP State B, if the EVCC is not in|€P State B,
Terminate the V2G communication session, and
Close the TCP connection according to [V2G-DC-10v.
to SAE J1772, if the SECC detects an unexpected\CP State B, the SECC carries out
nitiated emergency shutdown,” which includes turning off the CP oscillator, if it is tu

f the output current. For details, please referto’SAE J1772.

the EVCC receives a response message that it expects in response to the latest req
nd this response message contains ResponseCode equal to “FAILED_SequenceErrg

Without any delay, change-to CP State B, if the EVCC is not in CP State B,
Terminate the V2G communication session, and
Close the TCP cennection according to [V2G-DC-107].

fo SAE J1772, if the SECC detects an unexpected CP State B, the SECC carries out

nitiated emergency shutdown,” which includes turning off the CP oscillator, if it is tu
f the outpUtycurrent. For details, please refer to SAE J1772.

[V2G-DC-655]

ies out, without any

it is turned on, and

bnse message that

without any delay,
rned on, and a fast

lest message sent,
r,” the EVCC shall:

without any delay,
fned on, and a fast

A\t any<point in time in the V2G communication session, if the EVCC detects CP Stafe E or CP State F,
1|he EVCC shall close the TCP connection according to [V2G-DC-107].

[V2G-DC-656]

message, if the EVCC detects that the CP duty cycle is not 5%, the EVCC shall:

Without any delay, change to CP State B, if the EVCC is not in CP State B,
Terminate the V2G communication session, and

Close the TCP connection according to [V2G-DC-107].

At any time in the communication session after having received a ChargeParameterDiscoveryRes

NOTE: Other errors in the charging application than the ones mentioned in this section might also cause an error shutdown

by the EV.

For further information, please refer to SAE J1772.
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53.4.1.4

[V2G-DC-738]

[V2G-DC-403]

[V2G-DC-739]

[V2G-DC-405]

[V2G-DC-740]

[V2G-DC-407]

[V2G-DC-741]

[V2G-DC-409]

NOTE: There are

[V2G-DC-742]

[V2G-DC-414]

[V2G-DC-743]

[V2G-DC-492]

NOTE:

Normal EVCC Message Sequence

Before initiating the V2G communication session, the EVCC shall be in CP State B.

After the TCP connection is established, in order to initiate the V2G communication session according to
[V2G-DC-106] the EVCC shall send a supportedAppProtocolReq message as the first application layer
message of a V2G communication session and shall then wait for a supportedAppProtocolRes message.
When waiting for a supportedAppProtocolRes message, if the EVCC receives
supportedAppProtocolRes message, the EVCC shall process this response message.

a

After the EVCC has successfully processed a received supportedAppProtocolRes, message with

ool LN ﬁl/ Q .nnnnn-F N aoaaotia.
O

T oPOTrToStooat

OK_SuccessfulNegotiationWithMinorDeviation,” the EVCC shall send a SessionSétu
bhall then wait for a SessionSetupRes message.

STOTN TGOt
[i

d

(Vhen waiting for a SessionSetupRes message, if the EVCC receives a SéssionSetuy
E\/CC shall process this response message.

\fter the EVCC has successfully processed a received SessionSetupRées message w
equal to “OK,” the EVCC shall send a ServiceDiscoveryRegtmessage and shad
BerviceDiscoveryRes message.

(Vhen waiting for a ServiceDiscoveryRes message,-if<the EVCC receives a Se
message, the EVCC shall process this response message.

\fter the EVCC has successfully processéd- a received ServiceDiscoveryR
ResponseCode equal to “OK,” the EVCC shallssend a ServicePaymentSelectionReq
fhen wait for a ServicePaymentSelectionRes:-message.

o service details needed within the s¢ope of this document.

(Vhen waiting for a ServicePaymentSelectionRes message, if the EV
BervicePaymentSelectionRes message, the EVCC shall process this response mess

\fter the EVCC has successfully processed a received ServicePaymentSelection
then wait for a ContractAuthenticationRes message.

(Vhen waiting® for a ContractAuthenticationRes message, if the EV
ContractAuthenticationRes message, the EVCC shall process this response messag

\fter ‘the EVCC has successfully processed a received ContractAuthenticationR
ResponseCode equal to “OK” and EVSEProcessing equal to “Ongoing,” the EVC

ion” or
bReq message and

bRes message, the

ith ResponseCode
Il then wait for a

rviceDiscoveryRes
s  message  with

message and shall

CcC
age.

receives a

Res message with

ResponseCode equalito “OK,” the EVCC shall send a ContractAuthenticationReq message and shall

CcC

D
.

receives a

es message with
C shall resend the

dentical ContractAuthaenticationRea as hefore and
[ AHGa oactAtReRHcaHoR~e4 a5 B10F8 G

shall th

bn - wait  for a

messaade
Lan 5} Tert

ContractAuthenticationRes message.

In order to avoid a timeout by V2G_EVCC_Msg_Timer reaching or exceeding V2G_EVCC_Msg Timeout, the

SECC may use EVSEProcessing equal to “Ongoing” in ContractAuthenticationRes to inform the EVCC that the
SECC is still processing the requested contract authentication.

[V2G-DC-490]

[V2G-DC-744]

After the EVCC has successfully processed a received ContractAuthenticationRes message with
ResponseCode equal to “OK” and EVSEProcessing equal to “Finished,” the EVCC shall send a
ChargeParameterDiscoveryReq message and shall then wait for a ChargeParameterDiscoveryRes
message.

When waiting for a ChargeParameterDiscoveryRes message, if the EVCC receives a
ChargeParameterDiscoveryRes message, the EVCC shall process this response message.
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[V2G-DC-493]

After the EVCC has successfully processed a received ChargeParameterDiscoveryRes message with
ResponseCode equal to “OK” and EVSEProcessing equal to “Ongoing,” the EVCC shall ignore the values
of SAScheduleList and DC_EVSEChargeParameter contained in this ChargeParameterDiscoveryRes
message, and shall resend the identical ChargeParameterDiscoveryReq message as before and shall

then wait for a ChargeParameterDiscoveryRes message.

NOTE: In order to avoid a timeout by V2G_EVCC_Msg_Timer reaching or exceeding V2G_EVCC_Msg_Timeout, the
SECC may use EVSEProcessing equal to “Ongoing” in the ChargeParameterDiscoveryRes message to inform the

EVCC that the SECC is still processing the requested charge parameter discovery.

[V2G-DC-501] Before sending a CableCheckReq message, the EVCC shall change to CP State C

SAE J1772

or D as defined in

[V2G-DC-415] \fter the EVCC has successfully processed a received ChargeParameterDiscoyvéry
ResponseCode equal to “OK” and EVSEProcessing equal to “Finished,” the E

CableCheckReq message and shall then wait for a CableCheckRes message.

[V2G-DC-745]
E\V/CC shall process this response message.
[V2G-DC-418] \fter the EVCC has successfully processed a received CableChieckRes message w
Iqual to “OK” and EVSEProcessing equal to “Ongoing” whileeV2G EVCC_CableChe

han V2G_EVCC_CableCheck_Timeout, the EVCC shall resend the identical CableG
s before and shall then wait for a CableCheckRes message.

NOTE: In order tq avoid a timeout by V2G_EVCC_Msg_Timer reaching or exceeding V2G_EVCC |
SECC may use EVSEProcessing equal to “Ongoing” in thé CableCheckRes message to inform
SECC is sfill processing the requested cable check.

[V2G-DC-417] \fter the EVCC has successfully processed a received CableCheckRes message W

qual to “OK” and EVSEProcessing equal to “Finished,” the EVCC shall send a PreCH

nd shall then wait for a PreChargeRes message.

[V2G-DC-746] (Vhen waiting for a PreChargeRes message, if the EVCC receives a PreChargeRes n

shall process this respons€ message.

[V2G-DC-421] \fter the EVCC has_successfully processed a received PreChargeRes message w

e¢qual to “OK,” if the_.PEV determines that the EVSE output voltage, as measured ir

sufficiently been adjusted to the PEV RESS voltage, the EVCC shall send a PowerDe

vith ReadyTo€hargeState equal to “TRUE” and shall then wait for a PowerDeliveryR

[V2G-DC-422] \fter the"EVCC has successfully processed a received PreChargeRes message w

¢qualio *OK,” if the PEV determines that the EVSE output voltage, as measured insid

Res message with
CC shall send a

(Vhen waiting for a CableCheckRes message, if the EVCC receives a)CableChecRes message, the

ith ResponseCode
ck_Timer is smaller
heckReq message

|Msg_Timeout, the
the EVCC that the

ith ResponseCode
argeReq message

essage, the EVCC

ith ResponseCode
side the PEV, has
iveryReq message
es message.

ith ResponseCode
e the PEV, has not

message and shall then wait for a PrpCharngpc message

sufficiently been adjusted to the PEV RESS voltage, the EVCC shall send anotlrer PreChargeReq

NOTE: Refer to SAE J1772 for pre-charge details.

[V2G-DC-747]

[V2G-DC-424]

[V2G-DC-748]

When waiting for a PowerDeliveryRes message, if the EVCC receives a PowerDeliveryRes message,
the EVCC shall process this response message.

After the EVCC has successfully processed a received PowerDeliveryRes message with ResponseCode
equal to “OK” as a response to a previous PowerDeliveryReq message with ReadyToChargeState equal
to “TRUE,” the EVCC shall send a CurrentDemandReq message and shall then wait for a
CurrentDemandRes message.

When waiting for a CurrentDemandRes message, if the EVCC receives a CurrentDemandRes message,
the EVCC shall process this response message.
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[V2G-DC-425]

[V2G-DC-420]

[V2G-DC-502]

After the EVCC has successfully processed a received CurrentDemandRes message with
ResponseCode equal to “OK,” if the charging process shall be continued, the EVCC shall send another
CurrentDemandReq, message and shall then wait for a CurrentDemandRes message.

After the EVCC has successfully processed a received CurrentDemandRes message with
ResponseCode equal to “OK,” if the charging process shall be stopped, the EVCC shall send a
PowerDeliveryReq message with ReadyToChargeState equal to “FALSE,” and shall then wait for a
PowerDeliveryRes message.

After sending a PowerDeliveryReq message with ReadyToChargeState equal to “FALSE” and receiving
the corresponding PowerDeliveryRes message, the EVCC shall change to CP State B as defined in

SAE J1772 before sending the next request message.

[V2G-DC-427]

[V2G-DC-428]

[V2G-DC-749]

[V2G-DC-430]

q

[V2G-DC-431]

NOTE: See SAE J

[V2G-DC-413]

[V2G-DC-750]

NOTE: Changing

s$hall send a SessionStopReq message and:shall then wait for a SessionStopRes me

message.

fter the EVCC has successfully processed a received PowerDeliveryRes messagéw
qual to “OK” as a response to a previous PowerDeliveryReq message with ReadyTo
“FALSE,” if the PEV wishes to perform a Welding Detection, the EV
eldingDetectionReq message and shall then wait for a WeldingDetectionRes mess

fter the EVCC has successfully processed a received PowerDeliveryRes message w

qual to “OK” as a response to a previous PowerDeliveryReq message with ReadyTo
“FALSE,” if the PEV does not wish to perform a Welding-Detection, the E

essionStopReq message and shall then wait for a SessionStopRes message.

hen waiting for a WeldingDetectionRes message, -if{the EVCC receives a We
essage, the EVCC shall process this response message.

\fter the EVCC has successfully processéd.a received WeldingDetectionR

ResponseCode equal to “OK,” if the Welding Detection function is finished on the P

\fter the EVCC has successfully\processed a received WeldingDetectionR
ResponseCode equal to “OK,” if the-Welding Detection function has not yet finished o
EV/CC shall send another WeldingDetectionReq message and shall then wait for a We

1772 for welding detection details.

(Vhen waiting for a'\SessionStopRes message, if the EVCC receives a SessionStop
EVCC shall process this response message.

\fter the EVVCC has successfully processed a received SessionStopRes messag
hange.t0.CP State B as defined in SAE J1772 if the EVCC is not in CP State B.

0-CP State B after processing a received SessionStopRes message is necessary in

ith ResponseCode

ChargeState equal
CC shall send a
hge.

ith ResponseCode
ChargeState equal
CC shall send a

tldingDetectionRes

bS  message  with
EV side, the EVCC
ssage.

bs  message with

h the PEV side, the
IdingDetectionRes

Res message, the

b, the EVCC shall

some cases when

the EVCC

mvishes to anp the communication session for a non-critical reason qpnnrding ifa) [\/7(

5-DC-648].

[V2G-DC-657]

[V2G-DC-658]

After the EVCC has successfully processed a received SessionStopRes message with ResponseCode
equal to “OK,” the V2G communication session is properly stopped and the EVCC shall close the TCP
connection according to [V2G-DC-107].

After the EVCC has successfully processed a received SessionStopRes message with ResponseCode
not equal to “OK,” the V2G communication session is stopped with an error and the EVCC shall close the
TCP connection according to [V2G-DC-107].


https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL J2847™-2 SEP2023 Page 77 of 231

5.3.4.2 SECC Message Sequence Requirements

This section describes the SECC Communication states for the DC V2G messaging.

5.3.4.2.1 General SECC Sequence Requirement

[V2G-DC-659] Each response messages of the message sequence as specified in 5.3.4.2.4 shall only be sent by the
SECC at that/those position(s) in the message sequence that is/are explicitly specified in requirements
within this section, and under that/those condition(s) explicitly specified in the respective requirement(s),
if any condition(s) is/are specified.

Exception: When, according to a requirement in this specification, the SECC shall terminate the V2G communication session
(e.g., due to an errpr-eenditien)-the-SECGay-still-send r-erder to try to properly
terminate the bidirectional communication with the EVCC, but the SECC shall not rely on any regugst messages from
the EV.

oho-or-more-rachopnoo-maccadac o
MoOTCTCopPoOrToCTmMCooagTo;—C 3

[V2G-DC-660] A\ change of the CP duty cycle shall only be caused by the SECC at that/thésepositior
bequence that is/are explicitly specified in requirements within thismsection, ang
tondition(s) explicitly specified in the respective requirement(s), if any condition(s) is/
Exception: CP State changes that are specified in standards reférenced by this dg
1772, are also permissible

(s) in the message
under that/those

are specified.

cument, e.g., SAE

[V2G-DC-661] During the charging session, the SECC shall continuously monitor the CP State for agy change between

CP State A, B, C, and D.

5.3.4.2.2 SECC|Requirements for Premature Intentional Termination

[V2G-DC-662]

fter having received a supportedAppProtocolReq message and before
ResponseCode equal to “FAILED,” but'the SECC shall not turn off the CP oscillator un

by another requirement in this document.

[V2G-DC-663]

the SECC wishes to stop the,communication session for a non-critical reason (e.g.,
after having sent a ContfactAuthenticationRes message, the SECC shall send
essage with parameter EVSEStatusCode equal to “EVSE_Shutdown,” even if ano

the SECC wishes to stop the communicationsession for a non-critical reason (e.g.,

user interaction)
having sent a

ContractAuthenticationRes message, theSSECC shall send the next response message with parameter

ess this is required

user interaction)
he next response
her requirement in

the SECC shall not
ent.

this document specifies\that a different value for EVSEStatusCode shall be used, but
jurn off the CP oscgillator unless this is required by another requirement in this docum

CC wishes to stop
V2G-DC-649] and

NOTE 2: iveryRes message
A RUE,” the EVCC, in
accordance with [V2G- DC-424] shall send a CurrentDemandReq message and wait for a CurrentDemandRes

message before continuing according to [V2G-DC-673].

[V2G-DC-664] During a V2G communication session, after having sent a SessionSetupRes message and before having
received a PowerDeliveryReq message with ReadyToChargeState equal to “TRUE,” if the SECC
receives a SessionStopReq message, it shall proceed according to [V2G-DC-450], [V2G-DC-451], and

[V2G-DC-672].
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53.4.23

[V2G-DC-665]

NOTE: According
reduction

[V2G-DC-666]

NOTE: According
reduction

[V2G-DC-667]

NOTE: According

delay, an
a fast redu

[V2G-DC-668]

SECC Requirements for Error Shutdown

If the SECC receives a request message that it expects according to the message sequence specified in
this section, and if the SECC cannot process this request message, e.g., due to errors in the message

parameters or due to impeding conditions in the EVSE, the SECC shall:

Without any delay, carry out an “EVSE-initiated emergency shutdown” as speci
which includes turning off the CP oscillator, if it is turned on,

Respond with the corresponding response message with parameter Respo
“FAILED,”

Taorminatatha \/20 comminiceation-caccion—an
TtttV

fied in SAE J1772,

nseCode equal to

TCTTTT Z o CoTrmTToTT

Close the TCP connection according to [V2G-DC-116].

to SAE J1772, when the SECC carries out an “EVSE emergency shutdown,” it al

¢f the output current. For details, please refer to SAE J1772.

A\t any point in time in the V2G communication session, if the SECE receives a requ
dloes not expect according to the message sequence specifieddn this section, the SE

Without any delay, carry out an “EVSE-initiated emergency shutdown” as speci
which includes turning off the CP oscillator, if it is turtied on,

with parameter ResponseCode equal to “FAILED_SequenceError,”

Terminate the V2G communication session, and

Close the TCP connection according to [V2G-DC-116].

to [V2G-DC-116], when the SECC' carries out an “EVSE emergency shutdown,” it 4

¢f the output current. For details) please refer to SAE J1772.

tlose the TCP connection according to [V2G-DC-116].

to SAE J1772,4f the SECC detects CP State A or an unexpected CP State B, it carri
EVSE-initiatediemergency shutdown” which includes turning off the CP oscillator, if
ction of the output current. For details, please refer to SAE J1772.

(Vhile monitoring the CP State, if the SECC detects CP State B according to 5.3.4.1
should detect CP State C, the SECC shall close the TCP connection according to [V2

Respond with the response message correspending to the received unexpecteq

A\t any point in time in the V2G communication session, if the SECC detects CP State

so performs a fast
est message that it
CC shall:

fied in SAE J1772,

| request message

Iso performs a fast

A, the SECC shall

es out, without any
t is turned on, and

4 and 5.3.4.2.4, it
G-DC-116].

NOTE: According to SAE J1772, if the SECC detects an unexpected CP State B, the SECC carries out, without any delay,
an “EVSE-initiated emergency shutdown,” which includes turning off the CP oscillator, if it is turned on, and a fast
reduction of the output current. For details, please refer to SAE J1772.

[V2G-DC-669]

[V2G-DC-670]

At any point in time in the V2G communication session, if the SECC changes to CP State E but remains
operational (i.e., no complete power outage, for example), the SECC shall close the TCP connection

according to [V2G-DC-116].

At any point in time in the V2G communication session, if the SECC changes to CP
shall close the TCP connection according to [V2G-DC-116].

State F, the SECC

NOTE: Other errors in the charging application than the ones mentioned in this section might also cause an error shutdown
by the EVSE. For further information, please refer to SAE J1772.
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53.4.24

[V2G-DC-432]

Normal SECC Message Sequence

After the TCP connection is established, in order to initiate the V2G communication session according to
[V2G-DC-106], the SECC shall, set the timeout V2G_SECC_Sequence_Timeout to the value as defined
in Table 2 for the supportedAppProtocolReq message. It shall then reset and start the
V2G_SECC_Sequence_Timer and it shall start to continuously monitor the
V2G_SECC_Sequence_Timer for reaching or exceeding V2G_SECC_Sequence_Timeout. The SECC

shall then wait for a supportedAppProtocolReq message.

NOTE: Before receiving the first message from the EVCC, the SECC has not sent any response message yet. Therefore,
the SECC has to start its V2G SECC Sequence Timer when starting to wait for the first message.

[V2G-DC-436]

[V2G-DC-437]

[V2G-DC-438]

[V2G-DC-439]

[V2G-DC-440]

[V2G-DC-441]

[V2G-DC-443]

[V2G-DC-444]

[V2G-DC-494]

[V2G-DC-495]

[V2G-DC-497]

[V2G-DC-445]

AMhan Hnag

supportedAppProto

\fter the SECC has successfully processed a received supportedAppProtogcolReq m
bhall respond with a supportedAppProtocolRes message with ResponseCode’accord
BECC shall then wait for a SessionSetupReq message.

BECC shall process this request message.

\fter the SECC has successfully processed a received, SessionSetupReq messag
espond with a SessionSetupRes message with ResponseCode equal to “OK.” The S
r a ServiceDiscoveryReq message or a SessionStepReq message.

hen waiting for a ServiceDiscoveryReq message, if the SECC receives a Se
essage, the SECC shall process this request/message.

\fter the SECC has successfully processed a received ServiceDiscoveryReq messa
fespond with a ServiceDiscoveryRes message with ResponseCode equal to “OK.” Th
vait for a ServicePaymentSelectionReq message or a SessionStopReq message.

(Vhen waiting for a ServicePaymentSelectionReq message, if the SE
BervicePaymentSelectionReg message, the SECC shall process this request messa

\fter the SECC hasSsuccessfully processed a received ServicePaymentSelection
BECC shall respond.with a ServicePaymentSelectionRes message with ResponseG
The SECC shall then wait for a ContractAuthenticationReq message or a SessionStg

(Vhen waiting for a ContractAuthenticationReq message, if the SE
ContractAuthenticationReq message, the SECC shall process this request message.

\fterithe SECC has successfully processed a received ContractAuthenticationReq m

CC receives a

essage, the SECC
ing to Table 5. The

(Vhen waiting for a SessionSetupReq message, if the SECC receives‘a’SessionSetupReq message, the

e, the SECC shall
FCC shall then wait

rviceDiscoveryReq

he, the SECC shall
e SECC shall then

tCC
je.

receives a

Req message, the
ode equal to “OK.”
pReq message.

CC receives a

essage, the SECC

hall rncpnnrl with g ContractAuthenticationRes message with Dncpnncn{“ndn

qual to “OK” and

EVSEProcessing equal to “Finished,” if the contract authentication has finished on EVSE side. The SECC
shall then wait for a ChargeParameterDiscoveryReq message or a SessionStopReq message.

After the SECC has successfully processed a received ContractAuthenticationReq message, the SECC
shall respond with a ContractAuthenticationRes message with ResponseCode equal to “OK” and
EVSEProcessing equal to “Ongoing,” if the contract authentication has not yet finished on EVSE side.
The SECC shall then wait for another ContractAuthenticationReq message or a SessionStopReq
message.

When waiting for a ChargeParameterDiscoveryReq message, if the SECC receives a
ChargeParameterDiscoveryReq message, the SECC shall process this request message.
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[V2G-DC-671]

[V2G-DC-453]

[V2G-DC-498]

[V2G-DC-547]

[V2G-DC-454]

[V2G-DC-455]

[V2G-DC-499]

[V2G-DC-457]

[V2G-DC-458]

[V2G-DC-461]

An EVSE that supports also other charging types than DC charging according to SAE J2847-2 on a
connector shall, if by means of the parameter “EVRequestedEnergyTransferType” in
ChargeParameterDiscoveryReq, the EVCC requests DC charging according to SAE J2847-2, apply a CP
duty cycle of 5% on this connector at the latest before responding with a ChargeParameterDiscoveryRes
message with ResponseCode equal to “OK” unless an error condition requires applying a different CP
duty cycle or CP voltage.

After the SECC has successfully processed a received ChargeParameterDiscoveryReq message, the
SECC shall respond with a ChargeParameterDiscoveryRes message with ResponseCode equal to “OK,”
EVSEStatusCode equal to “EVSE_Ready,” and EVSEProcessing equal to “Finished,” if the determination
of the charge parameters has finished on EVSE side. The SECC shall then wait for a CableCheckReq

message or a SessionStopReq message.

fter the SECC has successfully processed a received ChargeParameterDiscovery
ECC shall respond with a ChargeParameterDiscoveryRes message with Response(
VSEStatusCode equal to “EVSE_Ready,” and EVSEProcessing equal to “Ongoing,”
f the charge parameters has not yet finished on EVSE side. The SECG ‘shall the
hargeParameterDiscoveryReq message or a SessionStopReq message.

fter the SECC has sent a ChargeParameterDiscoveryRes message with Response(
VSEStatusCode equal to “EVSE_Ready,” and EVSEProcessing equal to “Finished

detect CP State C as defined in SAE J1772 at the latest V2G_SECC_CPState |
fter receiving a CableCheckReq message, the SECC shalk

Without any delay, carry out an “EVSE-initiatedemergency shutdown” as speci
vhich includes turning off the CP oscillator, if it is turned on,

Respond with a CableCheckRes messageiwith parameter ResponseCode equal
Terminate the V2G communication séssion, and

Close the TCP connection accerding to [V2G-DC-116].

BECC shall process this request message.

\fter the SECC hasssuccessfully processed a received CableCheckReq messag
tespond with a CableCheckRes message with ResponseCode equal to “OK” EVSES
|EVSE_Ready,? and EVSEProcessing equal to “Finished,” if the Cable Check has finis
The SECC shallthen wait for a PreChargeReq message or a SessionStopReq mess

\fter thenSECC has successfully processed a received CableCheckReq messag
ftespond,with a CableCheckRes message with ResponseCode equal to “OK,” EVSES
lEVSE IsolationMonitoringActive,” and EVSEProcessing equal to “Ongoing,” if the C
etAinished on FVVSE side The SECC shall then wait for anather CableCheckH

Req message, the
Lode equal to “OK,”
f the determination
n wait for another

ode equal to “OK,”
" if the SECC fails
Detection_Timeout

fied in SAE J1772,

to “FAILED,”

(Vhen waiting for a CableCheCkReq message, if the SECC receives a CableChecfReq message, the

b, the SECC shall
tatusCode equal to
hed on EVSE side.
hge.

b, the SECC shall
tatusCode equal to
hble Check has not

eq message or a

SessionStopReq message.

When waiting for a PreChargeReq message, if the SECC receives a PreChargeReq message, the SECC

shall process this request message.

After the SECC has successfully processed a received PreChargeReq message the SECC shall respond
with a PreChargeRes message with ResponseCode equal to “OK.” The SECC shall then wait for another
PreChargeReq message, a PowerDeliveryReq message, or a SessionStopReq message.

When waiting for a PowerDeliveryReq message, if the SECC receives a PowerDeliveryReq message,
the SECC shall process this request message.
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[V2G-DC-462]

[V2G-DC-464]

[V2G-DC-465]

[V2G-DC-459]

[V2G-DC-556]

[V2G-DC-468]

[V2G-DC-469]

[V2G-DC-450]

[V2G-DC-451]

[V2G-DC-672]

After the SECC has successfully processed a received PowerDeliveryReq message,

and if the received

PowerDeliveryReq message contained ReadyToChargeState equal to “TRUE,” the SECC shall respond
with a PowerDeliveryRes message with ResponseCode equal to “OK.” The SECC shall then wait for a

CurrentDemandReq message.

When waiting for a CurrentDemandReq message, if the SECC receives a CurrentDemandReq message,

the SECC shall process this request message.

After the SECC has successfully processed a received CurrentDemandReq message, the SECC shall
respond with a CurrentDemandRes message with ResponseCode equal to “OK.” The SECC shall then

wait for another CurrentDemandReq message or a PowerDeliveryReq message.

owerDehveryReq message contalned ReadyToChargeState equal to FALSE
espond with a PowerDeliveryRes message with ResponseCode equal to “OKThe
vait for a WeldingDetectionReq message or a SessionStopReq message.

\fter the SECC has sent a PowerDeliveryRes message in response to, a PowerDel
vith ReadyToChargeState equal to “FALSE,” if the SECC fails to defect CP Sta
BAE J1772 at the latest V2G_SECC_CPState Detection_Timeout\according to Tab
the next request message, the SECC shall:

Without any delay, carry out an “EVSE-initiated emergency shutdown” as speci
which includes turning off the CP oscillator, if it is turned on,

Respond with the corresponding response smessage with parameter Respo
“FAILED,”

Terminate the V2G communication *session, and close the TCP conned
[V2G-DC-116].

(Vhen waiting for a WeldingDetegtionReq message, if the SECC receives a We
message, the SECC shall process'this request message.

\fter the SECC has successfully processed a received WeldingDetectionReq messa
fespond with a WeldingDetectionRes message with ResponseCode equal to “OK.” T
vait for another WeldingDetectionReq message or a SessionStopReq message.

(Vhen waiting for ‘a’SessionStopReq message, if the SECC receives a SessionStop
BECC shall process this request message.

\fter thexSECC has successfully processed a received SessionStopReq messag
espohd.with a SessionStopRes message with ResponseCode equal to “OK.”

—and, if the received
the SECC shall
e SECC shall then

veryReq message
e B as defined in
e 4 after receiving

fied in SAE J1772,

hseCode equal to

tion according to

IdingDetectionReq

he, the SECC shall
e SECC shall then

Req message, the

b, the SECC shall

theCPoscnIator swﬂched onfor VZG SECCCPOscHIator Retain_Time accordln
SECC shall then switch the CP oscillator off.

“OK,” it shall keep
g to Table 4. The
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5.4 Request Message Parameters (Mandatory/Optional) Modes

M means that the respective schema element is mandatory as per the schema definition, or that it is optional as per the
schema definition but the use of it is mandatory in the corresponding message.

O means that the respective schema element is optional as per the schema definition, and the use of it is optional in the
corresponding message.

N/A means that the respective schema element is optional as per the schema definition, but that it shall not be used in the
corresponding message.

MP means that the respective schema element is optional as per the schema definition; however, if it is used by the sender

of the message, thereeeiver-efthe-message-shall-process-this-element:
Table 99 - Request message parameters modes
Energy
Transfegr Welding
Pre- Check and
EV Signpls & Messages Initialization Charge Termination
_— ’W\ o
g ¢ | Z|&
[3) o —_
g = | % g | § 3 =
x & | S T |3 s | F 3
o —_ ~ s (] —_
S| €] 5|8 | 502 | 5| | & g | S
o - | £ 3 L% a < = > 2 =
= O 2 a = 3 et - Q S o
o [ o c by - o o (14 — P
[ s > @ < 2 2 @ > ] 12
X 5 8 | E € | E & 2 o @ o
< - o = = © 3 ) > -~ o
38| 2|3 < |5 S | & | 2 8 | 2
[ [72] Ia) a - a c = I (a] (2]
h = [ o) ) [T r o © o (=] [
o o o ] s o ) S s £ o
g 2| 292 =| E |5 3| S| S| E| B |2
5 o ) TR o £ 8 © g 3) 5 o o
7 n w |ox| 0 |C2| © o o O = n
1 Bulk Charging Complete 0o D
2 Bulk SOC 0
3 Charging Cpmplete M m
. ) O
4 Charging Pfofile MP
5 Charging Pyofile Entry Max (0]
Power MP
6 Charging Pyofile Entry Start I\/(I)P
7 Contract N/U
8 DC EV Charge Rarameter M
DC EV Power Delivery "t
9 vt
Parameter
10 DC EV Status M M M M M M
11 EV Cabin Conditioning o O O (0] o (0]
12 EV Energy Capacity o)
13 EV Energy Request o)
14 EV Error Code M M M M M M
. . ) 0]
15 EV Maximum Current Limit MP MP
16 EV Maximum Power Limit 0] 0]
. o ] o)
17 EV Maximum Voltage Limit MP MP
18 EV Ready M M M M M M
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Energy
Transfer Welding
Pre- Check and
EV Signals & Messages Initialization Charge Termination
g . | £
~ [ o x —_
g s |2 | &5 3 5
= _| S8 |58 =g |
S| &£| 5|2 2 |2 =l 1| Z| § | &
2 = x ° o =) 3 © o @ x A
o o 2 |2 - o et © @ 4 c
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o5& I s | 8 o =1 e 3 |3
h = [ o) o 3] © a (2] c
o o o o o s Q = = E £ ]
<3 ] < | S = 2 9 () o 5 B
o » 2 g c STl =2 ) 2 3 o a
=] Q [ O o2 ] £ g © - (¢] B [
7] n w | wZx| O |0L]| O o a q = %)
EV Requesfed Energy
19 M
Transfer Type
20 EV RESS (Qonditioning 0 0 o (0] D (0]
21 EV RESS JOC M M M W M
22 EV Target Current M m
23 EV Target Yoltage M w
24 EVCC ID M
25 External Payment N/U
26 Full SOC )
27 General Chpllenge N/U
28 ID N/U
29 Parameter $et ID N/U
30 Priority M
31 Profile Entn M
32 Protocol Ngmespace M
33 Ready to Charge State M
34 Remaining [Time to bulk SOC D
35 Remaining [lime to Full SOC D
36 SA Schedule Tuple ID M
37 Schema ID MP
38 Selected Pgyment Option N/U
39 Selected Sgrvice N/U
40 Selected Sgrvice List N/U
41 Service Category M
42 Service ID N/U
43 Service Scope 0]
44 Version Number Major M
45 Version Number Minor M
NOTES:

- The table shows what signals are used in particular message structures.

- The signal is noted as optional (“O”) or mandatory (“M”) to be transmitted within specific messages, as shown in the table.
- In some cases, a signal is required to send, but the receiver does not have to do anything to handle that signal.

- Optional signals do not need to be transmitted, and the receiver should not issue a fault in the absence of optional signals.
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5.5 Response Message Parameters (Mandatory/Optional) Modes
Table 100 - Response message parameters modes
Energy Welding
Transfer Check and
EVSE Signals & Messages Initialization Pre-Charge Termination
)
—_ X )
g 28
g = | £ &5 2 5
2 & | s | % |3 s | 5| &
S| T | ¢ | 8| 2|39 g || ¢ | 2
<) = Q % © 2 = —_ = P & o
o o s n s | = R i® 2 Y s e
s | 2| §| 2| E |8 7| T &DE| 8 | g
o s > ] - o ) o P c © (14
Q o £ = 1S 14 o © b -3
< 2 0 g 5 & x ® g £ < )
o Q 0 © < s o o = ) o -
Q (72} a a - o 2 = © [a) Q 7}
< [ ) r 3] o o © a - = c
o ) 3] o o 5] rd £ = s £ 2
o ® S S =] = 2 Q e g 5 ®
o ] < < c c=| 2 @ 3 = 3 0
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7] 0 n n o |oe| o o o [3) = n
1 Charge Seryice M
2 Date Time Now (0]
3 DC EVSE Charge Parameter M
4 DC EVSE Status M M M M M M
5 Duration I\/(I)P
6 Energy Trarnsfer Type M
7 EVSE Currgnt Limit Achieved M
EVSE Currgnt Regulation
8 0]
Tolerance
9 EVSE Energy to be Delivered (0]
10 EVSE ID M
11 EVSE lIsolafjon Status (0] 0] (0] 0] (0] (0]
. . MP MP
12 EVSE Maxurum Current Limit o o
13 | EVSE Maxirl'num Power Limit " K
14 EVSE Maxi+|um Voltage‘limit MOP N(l)P
15 EVSE Mininium Current Limit M
16 | EVSE Mininjum Valtage Limit M
17 | EVSE Notifitafion olol o lollo] o
18 EVSE Peak Current Ripple M
19 EVSE Power Limit Achieved M
20 EVSE Present Current M
21 EVSE Present Voltage M M M
22 EVSE Processing M M M
23 EVSE Status Code M M M M M M
24 EVSE Voltage Limit Achieved M
25 Free Service (0]
26 Notification Max Delay (0] 0] (0] 0] O O
27 P Max (0]
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Energy Welding
Transfer Check and
EVSE Signals & Messages Initialization Pre-Charge Termination
)

_ X o
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e ] - | —_
g P 14 51 ) g —_—
& 8| 5| ¢ |2 | 5| 8
8 || o | 8|28 g8 | S| o | 2
o A [] _— © — S —_ ~ 7)) ] o
£ o © o a S a @ a o =
< a > n = = = 1) i o c
& 4 g = c ] » ~ [ o o) 2
o x > ) g ] [} g > c + [
o = o £ s £ (14 & © 9 3
g 2 o 3 ® ™ < ¢ £ 2 )
o Q 0 =~ < H o o = ) o -
Q N (o) o - S Q = [7) (=] a 2]
| 13 Q ) 1= r %) 1 ()] - (=] c
o ) 3] o o 5 rd £ = s £ R
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28 P Max Schedule (0]

29 P Max Schedule Entry (0]

30 P Max Schedule ID (0]

31 Payment Ogtion N/U

32 Physical Value Type

33 Relative Time Interval M

34 Response Jode M M M N/A | N/A M M M M M M M

35 SA Schedulg List M

36 SA Schedulg Tuple M

37 SA Schedul¢ Tuple ID M

38 Schema ID (0]

39 Service Catggory a

40 Service Chgrge Type M

41 Service ID M

42 Service List (0]

43 Service Name (0]

44 Service Scope (0]

45 Service Tag M

46 Service Tag|Type M

47 Start M

NOTES:

- The above table shpws.what signals are used in particular message structures.

- The signal is noted as optional (“O”) or mandatory (“M”) to be transmitted within specific messages, as shown in the table.
- In some cases, a signal is required to send, but the receiver does not have to do anything to handle that signal.
- Optional signals do not need to be transmitted, and the receiver should not issue a fault in the absence of optional signals.
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5.6 Session Timing and Error Handling

5.6.1 Overview

This section describes the timing and error handling for the V2G communication session. The error handling is—among
other things—based on timers enabling the EVCC and the SECC to monitor the V2G message exchange. For the detection
of missing or delayed messages the EVCC and the SECC use predefined timeout values as error criteria. Whenever a timer
is equal to or larger than the related timeout, the related error handling is processed.

It is important to understand that all timers, timeouts, and performance times specified in this section are merely means to
describe the temporal behaviour of the EVCC and the SECC required by this standard. While the EVCC and the SECC are
required to exhibit a temporal behaV|or and an error handling behawor as descrlbed in this sec’uon by means of timers,
timeouts, and perferm mented exactly as
described herein, qr be |mplemented at all, respectively.

A timer counts the dluration from the last time it was reset and then started. The instantaneous value-of a fimer is the duration
from its most recent reset and start time to the present time. The monitoring of the V2G communication message exchange
is based on two tinper categories:
o Message Time
response-pair)

r: Monitors the exchange of a request message and the corresponding response message (request-

Sequence Tim

To enable error hg

er: Monitors a response-request message sequence.

ndling for a V2G communication session setup thelEVCC monitors the time betwsg

reception of the Sg¢ssionSetupRes message and the PowerDeliveryRes message, respectively. This 3

decide about a sudg

cessful or failed communication session setup after the defined timeouts.

The monitoring of & V2G communication session is based on two timer categories:

Communicatio
deciding if the

Ready to Char
deciding if EV’

The monitoring of {
the PEV requests t
V2G_EVCC_Cabilg

The monitoring of
the PEV starts thg
finished, indicated
adjusted to the PE

n Setup Timer: Monitors the time from\plug-in until reception of the SessionSetupRes
communication setup was successful;

pe Timer: Monitors the time from plug-in until reception of the first PowerDeliveryRes
5 request for power from the SECC was successful.

he cable check is cartied out by the EVCC using the V2G_EVCC_CableCheck _Time
he EVSE to startithe-Cable check, and ended when the EVSE has finished the cable
Check_Timer éexpires.

pre-charging by sending the first PreChargeReq message, and ended when the
by the'PEV determining that the EVSE output voltage, as measured inside the PEV, h
/(RESS voltage, or when the V2G_EVCC_PreCharge_Timer expires.

he pre-chiange is carried out by the EVCC using the V2G_EVCC_PreCharge_Timel.

en plug-in and the

llows the EVCC to

message. It allows

message. It allows

r. Itis started when
check, or when the

It is started when
e pre-charging has
ps sufficiently been

The timers are compared to predefined time values as decision criterion. The EVCC and the SECC distinguish between
two types of criteria:

e Timeout: If the

e Performance ti

specified time is exceeded the related error handling is initiated;

me: If the specified time is exceeded the performance requirement is not fulfilled.

NOTE: While exceeding a timeout always causes an error handling, exceeding the specified performance time does not
necessarily cause error handling. Depending on the system behavior (e.g., transmission time) no error may occur
if the corresponding communication partner does not detect a timeout but the probability for causing a timeout is

high.
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5.6.2 Message Sequence and Performance Timing Definitions

Message timers, sequence timers, timeouts, and performance times are defined for the EVCC and SECC separately and
summarized in Table 101. Timeouts and performance times are parameterized for messages separately to describe different
processing times.

Table 102 defines the values for each V2G message type.

Table 101 - EVCC and SECC timers, timeouts, and performance times

Applicable for

Name Type EVCC SECC
V2G_EVCC_Msg_TFimret Message-timerinthe-EVCE- X
V2G_SECC_Msg_Timer Message timer in the SECC. X
V2G_EVCC_Sequgnce_Timer Sequence timer in the EVCC. X
V2G_SECC_Sequgnce_Timer Sequence timer in the SECC. X

Timeout for the message timer. The value is
V2G_EVCC_Msg_Timeout(MessageType) defined depending on the parameter X

MessageType as defined in Table 8.
Performance time for the messagetimer. The
V2G_SECC_Msg_erformance_Time(MessageType) | value is defined depending on‘the’parameter X
MessageType as defined inTable 8.
Performance time for the’ sequence timer as
defined in Table 8.

V2G_SECC_Sequdnce Timeout $grt1)<laeogt for the sequence timer as defined in .

V2G_EVCC_Sequgnce_Performance_Time
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Table 102 - EVCC and SECC message timeouts and performance times

Value
Name MessageType (seconds)
SupportedAppProtocolReq 2
SessionSetupReq 2
ServiceDiscoveryReq 2
ServicePaymentSelectionReq 2
ContractAuthenticationReq 2
) ChargeParameterDiscoveryReq 2
V2G_EVCC_Msg_Timeout(MessageType) -
PowerDeliveryReq 2
CableCheckReq 2
Pre-chargeReq 2
CurrentDemand 0.25
WeldingDetectionReq 2
SessionStopReq 2
SupportedAppProtocolRes 1.5
SessionSetupRes 1.5
ServiceDiscoveryRes 15
ServiceRaymentSelectionRes 15
ContractAuthenticationRes 1.5
. ChargeParameterDiscoveryRes 15
V2G_$ECC_Msg_Performance_Time(MessageType) -
PowerDeliveryRes 15
CableCheckRes 1.5
Pre-chargeRes 1.5
CurrentDemandRes 0.025
WeldingDetectionRes 1.5
SessionStopRes 1.5
V2G_EVCC_Sequence_Performance_Time (all messages) 59
V2G_$ECC_Sequence_Timeout (all messages) 60
Figure 22 illustrates how the message timers, sequence timers, timeouts and performance times are applied in the EVCC
and the SECC.
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Figure 22 - Message sequence and performance timing

[V2G-DC-357] The EVCC shall implement an EVCC specific timeout supervision according to Table 1 that satisfy the
values defined in Table 2.

NOTE: This EVCC should exhibit a temporal behavior with respect to the so-called “performance times” that satisfy the
values defined in Table 2.
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[V2G-DC-358]

values defined in Table 2.

The SECC shall implement a SECC specific timeout supervision according to Table 1 that satisfy the

NOTE: This SECC should exhibit a temporal behavior with respect to the so-called “performance times” that satisfy the

values defi
5.6.3 EVCCTim

[V2G-DC-359]

value defined

ned in Table 2.

ing and Error Handling for Request-Response Message Pairs

in Table 2 for the respective message. It shall then

When the EVCC sends a request message, it shall set the timeout V2G_EVCC_Msg_Timeout to the
reset and start the

V2G_EVCC_Msg_Timer and start to continuously monitor the V2G_EVCC_Msg_Timer for reaching or
exceeding V2G_EVCC_Msg_Timeout.

NOTE: In this doci
[V2G-DC-361]

1

NOTE: According
an “EVSE
reduction ¢

[V2G-DC-362]

NOTE: In this doc
5.6.4 SECC Tim

[V2G-DC-364]

NOTE: In this doc

[V2G-DC-366]

the value defined~in Table 2 for the respective message.

iment, sending a request message is described by A-DATA.request.
A\t any point in time in the V2G communication session while he EV
2G_EVCC_Msg_Timer, if V2G_EVCC_Msg_Timer is equal or larger than V2G_EV
he EVCC shall:
Without any delay, change to CP State B, if the EVCC is not in|CP State B,
Terminate the V2G communication session, and
Close the TCP connection according to [V2G-DC-107].
fo SAE J1772, if the SECC detects an unexpected\CP State B, the SECC carries out
nitiated emergency shutdown,” which includes turhing off the CP oscillator, if it is tu

f the output current. For details, please referfo/SAE J1772.

(Vhen the EVCC receives a response”message while V2G_EVCC_Msg_Time
2G_EVCC_Msg_Timeout, it shall stop'the V2G_EVCC_Msg_Timer and end monito

Iiment, receiving a response message is described by A-DATA.confirmation.

ng and Error Handling foriResponse-Request Message Sequence

Vhen the SECC sends-a response message, it shall set the timeout V2G_SECC_Se
It shall then re

2G_SECC_Sequence_Timer, and it shall start to  continuously
2G_SECC Sequence_Timer for reaching or exceeding V2G_SECC_Sequence_Tin

CC monitors the
CC_Msg_Timeout,

without any delay,
'ned on, and a fast

r is smaller than
ring it.

quence_Timeout to
set and start the

monitor the
heout.

CC monitors the

iment, sending a response message is described by A-DATA. response.

\t_any point in time in the V2G communication session while the SE

I")f" SLOC Qaniannan T H 3 \I’)f‘ QE{"{" nnnnnnnnn T H-SP- VTR~ |
UI—\J\J UG“UUIIUG T IIIIUI, m ViU UU\.‘UUI I\JU T IIIIUI o

V2G_SECC_Sequence_Timeout, the SECC shall:

NOTE: According

or larger than

Without any delay, carry out an “EVSE-initiated emergency shutdown” as specified in SAE J1772,

which includes turning off the CP oscillator, if it is turned on,
Terminate the V2G communication session, and
Close the TCP connection according to [V2G-DC-116].

to SAE J1772, when the SECC carries out an “EVSE emergency shutdown,” it al

reduction of the output current. For details, please refer to SAE J1772.

so performs a fast
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[V2G-DC-367] When the SECC receives a request message while V2G_SECC_Sequence_Timer is smaller than

V2G_SECC_Sequence_Timeout, it shall stop the V2G_SECC_Sequence_Timer and end monitoring it.
NOTE: In this document, receiving a request message is described by A-DATA.indication.
5.6.5 V2G Communication Session Timing Definitions

Table 3 shows timing parameters applicable to several phases of the V2G communication session as defined in this
document. Table 4 defines the values for the related Performance Times and the Timeouts.

5.6.5.1 EVCC Timing and Error Handling for V2G Communication Session Setup Timeout.

[V2G-DC-369]

lhan O Qioto D vt 0/ A, ovala 1o tadiagtaod ot th o b oo oo f o chaoraiac U
VIITCTT O Jtatc o Ty oTraormargimmyg-STSorT

n, the EVCC shall

[V2G-DC-371]

f

NOTE: According
an “EVSE-
reduction ¢

[V2G-DC-372]

NOTE: In this document, receivingiithe SessionSetupRes message is described by A-
(SessionSgtupRes).
5.6.5.2 EVCC T|ming and ErrorHandling for Ready to Charge Timeout

[V2G-DC-373]

feset and start the V2G_EVCC_CommunicationSetup_Timer and shall start tocontin

set the timeout V2G_EVCC_CommunicationSetup_Timeout to the value defined inJT

2G_EVCC_CommunicationSetup_Timer for

CommunicationSetup_Timeout.

reaching or exceeding

A\t any point in time in the V2G communication sessionAwhile the EV
2G_EVCC_CommunicationSetup_Timer, if V2G_EVCC_CommungationSetup_Timg
han V2G_EVCC_CommunicationSetup_Timeout, the EVCC shall:
Without any delay, change to CP State B, if the EVCC is-hot in CP State B,
Terminate the V2G communication session and
Close the TCP connection according to [V2G:DC-107.
to SAE J1772, if the SECC detects an unexpected CP State B, the SECC carries out
initiated emergency shutdown,” which jncludes turning off the CP oscillator, if it is tu
f the output current. For details, pleasetefer to SAE J1772.
Vhen waiting for a SessionSetupRes message according to the message seq

b.3.4.1.1, if the EVCC.(Creceives a SessionSetupRes message, it
2G_EVCC_CommunicationSetup_Timer and end monitoring it.

(Vhen CGP-State B with 5% duty cycle is indicated at the beginning of a charging sessi

[V2G-DC-375]

and.(start the

At any point

set thedtimeout V2G_EVCC_ReadyToCharge Timeout to the value defined in Table 4

able 4. It shall then
uously monitor the
) V2G_EVCC_

CC monitors the
er is equal or larger

without any delay,
rned on, and a fast

lence specified in
shall stop the

DATA.confirmation

on, the EVCC shall
L. It shall then reset
busly monitor the

V2G C_ReadyToCharge_Timer, and shall start to continu

in time

yPoCharge_Timeout.

in the V2G communication session while the EVCC monitors the

V2G_EVCC_ReadyToCharge Timer, if V2G_EVCC_ReadyToCharge Timer is equal or larger than
V2G_EVCC_ReadyToCharge Timeout, the EVCC shall:

Without any delay, change to CP State B, if the EVCC is not in CP State B,

Terminate the V2G communication session, and

Close the TCP connection according to [V2G-DC-107].

NOTE: According to SAE J1772, if the SECC detects an unexpected CP State B, the SECC carries out, without any delay,
an “EVSE-initiated emergency shutdown,” which includes turning off the CP oscillator, if it is turned on, and a fast
reduction of the output current. For details, please refer to SAE J1772.
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[V2G-DC-376] When waiting for a PowerDeliveryRes message according to the message sequence specified in 5.3.4.1,
if the EVCC receives a PowerDeliveryRes message, it shall stop the
V2G_EVCC_ReadyToCharge Timer and end monitoring it.

NOTE: In this document, receiving the PowerDeliveryRes message is described by A DATA.confirmation
(PowerDeliveryRes).

5.6.5.3 EVCC Timing and Error Handling for Cable Check Timeout

[V2G-DC-377] When the EVCC sends the CableCheckReq message for the first time in a communication session, it
shall set the timeout V2G_EVCC_CableCheck_Timeout to the value defined in Table 4. It shall then reset
and start the V2G_EVCC_CableCheck_Timer, and shall start to continuously monitor the

v i i v 5 __Timeout.

NOTE: In this dociment, sending a CableCheckReq message is described by A-DATA.request(CableGheckReq).

[V2G-DC-380] A\t any point in time in the V2G communication session whileé |the EV[C monitors the

2G_EVCC_CableCheck _Timer, if V2G_EVCC_CableCheck Timen is equal| or larger than

2G_EVCC_CableCheck_Timeout, the EVCC shall:
Without any delay, change to CP State B, if the EVCC is net)in’ CP State B,
Terminate the V2G communication session, and
Close the TCP connection according to [V2G-DE-107].

NOTE: According to SAE J1772, if the SECC detects an unexpected’CP State B, the SECC carries out]| without any delay,
an “EVSE+nitiated emergency shutdown,” which includesiturning off the CP oscillator, if it is tufned on, and a fast
reduction af the output current. For details, please reférto SAE J1772.

[V2G-DC-381] (Vhen waiting for a CableCheckRes message according to the message sequence specified in 5.3.4.1, if

the EVCC receives a CableCheckRes message with parameter ResponseCode ¢qual to “OK” and

parameter  EVSEProcessing equal to  “Finished,” the EVCC  shall stop  the
2G_EVCC_CableCheck_Timer and end monitoring it.

NOTE: In this docyument, receiving a CableCheckRes message is described by A-DATA.confirmation(GableCheckRes).

5.6.54 EVCC T|ming and Error Handling for Pre-Charging Timeout

[V2G-DC-382] (Vhen the EVCC sends the PreChargeReq message for the first time in a communication session, it shall
set the timeout V2G_EVCC_PreCharge_Timeout to the value defined in Table 4. It ghall then reset and
start the™ V2G_EVCC_PreCharge_Timer and shall start to continuously monitor the
2G_EVYCC_PreCharge_Timer for reaching or exceeding V2G_EVCC_PreCharge_T|imeout.

NOTE: In this doct#

[V2G-DC-385] At any point in time in the V2G communication session while the EVCC monitors the
V2G_EVCC _PreCharge_Timer, if V2G_EVCC_PreCharge Timer is equal or larger than
V2G_EVCC_PreCharge_Timeout, the EVCC shall:

- Without any delay, change to CP State B, if the EVCC is not in CP State B,
- Terminate the V2G communication session, and
- Close the TCP connection according to [V2G-DC-107].
NOTE: According to SAE J1772, if the SECC detects an unexpected CP State B, the SECC carries out, without any delay,

an “EVSE-initiated emergency shutdown,” which includes turning off the CP oscillator, if it is turned on, and a fast
reduction of the output current. For details, please refer to SAE J1772.


https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL

J2847™-2 SEP2023

Page 93 of 231

[V2G-DC-386]

When waiting for a PreChargeRes message, if the EVCC receives a PreChargeRes message and the

EV determines that the EVSE output voltage, as measured inside the EV, has sufficiently been adjusted
to the EV RESS voltage, the EVCC shall stop the V2G_EVCC_PreCharge_Timer and end monitoring it.

NOTE: In this document, receiving a PreChargeRes message is described by A-DATA.confirmation(PreChargeRes).

Table 103 - EVCC and SECC communication session timing parameters

Implementation
Parameter Name Definition EVCC SECC

V2G_EVCC_CommunicationSetup_Timer Communication setup timer in the EVCC. X
V2G_SECC_CommunicationSetup_Timer Communication setup timer in the SECC. X
V2G_EVCC_ReadyToCharge_Timer Ready to charge timer in the EVCC. X
V2G_SECC_ReadyToCharge_Timer Ready to charge timer in the SECC. X
V2G_EVCC_CablefCheck_Timer Cable check timer in the EVCC. X
V2G_SECC_CablefCheck_Timer Cable check timer in the SECC. X
V2G_EVCC_Precharge_Timer Pre-charge timer in the EVCC. X
V2G_SECC_Prechgrge_Timer Pre-charge timer in the SECC. X
V2G_EVCC_CommunicationSetup_ Timeout for the communication setup)timer in the X
Timeout EVCC as defined in Table 4.
V2G_SECC_ComnjunicationSetup_ Performance time for the commdpication setup X
Performance_Time Timer in the SECC as defined(in Table 4.

. Timeout for the ready-to-charge timer in the
V2G_EVCC_ReadyToCharge_Timeout EVCC as defined in Tablé 4. X
V2G_SECC_ReadyToCharge_ Performance time for the ready to charge timer in X
Performance_Time the SECC as defined in Table 4.

V2G_EVCC_Cablefheck_Timeout Tlmeout'for the(cable check timer in the EVCC as X
defined in Table 4.

x ) Performan¢e time for the cable check timer in the
V2G_SECC_CablefCheck_Performance_Time SECC as-defined in Table 4. X
V2G_EVCC._Prechfirge_Timeout Tlmeout_ for the pre-charge timer in the EVCC as X

defined in Table 4.
) Performance time for the pre-charge timer in the
V2G_SECC_ Prectlarge_Performance_Time SECC as defined in Table 4. X
[V2G-DC-644] The EVCC and SECG:shall implement an EVCC specific timeout supervision according to Table 102 that
satisfies the values(defined in Table 103.
NOTE: The SEC( should exhibit-a temporal behavior with respect to the so-called “performance timeg” that satisfies the
values defined in Table{104.
Table 104 - EVCC and SECC communication session timing parameter values
Value Implementation
Parameter Name (seconds) EVCC SECC

V2G_SECC_ReadyToCharge_Performance_Time 148 X

V2G_EVCC_ReadyToCharge_Timeout 150 X

V2G_SECC_CommunicationSetup_Performance_Time 18 X

V2G_EVCC_CommunicationSetup_Timeout 20 X

V2G_SECC_CableCheck_Performance_Time 38 X

V2G_EVCC_CableCheck_Timeout 40 X

V2G_SECC_Precharge_Performance_Time X

V2G_EVCC_Precharge_Timeout X

V2G_SECC_CPState Detection_Timeout 15 X

V2G_SECC_CPOscillator_Retain_Time 15 X
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Figure 23 illustrates how some of the timing parameters are applied.
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Figure 23 - V2G communication session timing
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6. DC VEHICLE-TO-HOME (V2H) AND VEHICLE TO GRID (V2G) REQUIREMENTS

This section establishes the basis for DC bidirectional power transfer (BPT) using ISO 15118-2 with no additional changes
to the schema shown in the other sections of this standard. Implementing V2H and V2G only changes the vehicle application
layer software to provide a solution to the OEM for current design releases and also the capability to provide an update to
legacy vehicles if desired.

BPT is intended for private applications such as homes but may also include fleet and multifamily dwellings, workplace, etc.

This is also Step 1 of a series of updates and only applies to the fundamental function for BPT for the DC EVSE and EV.
Step 2 is the next update to this standard and intends to complete the DC V2G requirements to meet the IEEE 1547:2018

requirements and the home m|crogr|d commumcatlon and controls that are only |dent|f|ed in6.6.4 but not fully described in

this update. The fu
V2G requirements
with DC V2G, thesg¢
still required. The [
follow once this ve

The entire system
IEEE 2030.5:2018
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that will be publish
for the ATS, homgq
SAE J2836/1 and
maximum power ¢
as shown in 6.6.4 &
home needss so th
the Grid Forming f
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NOTE: The appro
since ISO

The summary of D
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DIN 70121

ISO 15118-2
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DC V2G/V2H optio

since W|th AC the |nverter is onboard the veh|cle and the fuII set of gr|d curves arepr

DC V2G system is still being finalized and not ready to include more details-at|this i
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requirements for AC V2G is defined in SAE J2836/3, SAE J2847/3, and SAE
IEEE 1547:2018, IEEE 1547.1:2020, and UL 1741 Supplement B.. This, however, i
il in process with UL 1741 SC and IEEE 2030.5 V2G-AC ProfiltelJmplementation Gy
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balancing transformer. In addition to these, the Home, Atea Network requirement
SAE J2847/1 since the V2G and V2H process needs{o balance the home load
hpabilities. The remaining item is then the home microgrid when the customer also i
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The EVSE is expected to implement all these if BPT capable. The EV needs to implement at least one of these.
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6.1

Requirements:

The DC EVSE shall comply with state regulations such as Rule 21 in CA for DC V2G. Other state regulations are being
formulated and expected to follow CA example or include portions of it. Rule 21, either directly or indirectly, refers to IEEE

1547:2018 and UL

9741 certification for the DC EVSE requirements.

The purpose of this Step 1 update is to identify the handshake required for negative signals for DC V2G or DC V2H.

If the bidirectional DC EVSE requests DC V2H and EV is not capable of DC V2H, the communication will terminate.

Switching to charging or DC V2G is not an option since the home does not have power. The DC V2G or charging
session would start when the grid power is restored and the automatic transfer switch (ATS) signals the DC EVSE that
grid power is present This success or failure is descnbed in 6. 5 1 with the response code umque for DC V2H for the

The custo
requirements for installation for all the home equipment. They would also be expected to insy

capable of
to be prog
interventio

If the custo
to inquire i

If V2G is requ
communicatior]
the diagnostics

The act of

(¢]

periods that may be applied from their utility program: If DC V2G fails, it is up to the custorn

charging ig

not be an gutomatic transfer from DC V2G failing\to charging.

V2G also |
from disch
this from tH
used. Addi

This section includ
DC EVSE for DC \

IEEE 1547:2018 id
may be allowed un
IEEE 1815 (DNP3

Mmer has to intentially desire this DC V2H feature and is required to meetithe
this function and then test the system when installed and then periodically. [The featu
ammed to start automatically so if the power is lost and the EV is connected, DC V?
.

mer has a legacy vehicle not capable of this function they could@l$o contact their vehi
an update is available to the vehicle application level software\to include this functio

psted by the EVSE or EV and both the bidirectional DEEVSE or EV are not capal
will also terminate. The response code is identified{n = 6.7.1.1 that is unique for D(
for the customer and vehicle service provider to properly identify why the session fa

V2G is intentional to prevent demand chargé’fees or reduce the higher energy co

still desired for that session and needs teiinitiate the restart of the system in charging

brging is then 5% along with:the loss of recharging of the other 5%. The value to the
e EV is intentional and needs to be offset by value provided for performing this funct
tional loads such as battery conditioning and other auxiliaries add to this energy loss

2H if the homebackup power does not provide this function.

der mutualagreement between area EPS operator and DER operator. These are IE
, and‘8SunSpec Modbus.

' the session failed.

UL and regulatory
re their EV is also
re is also expected
H will start without

Cle service provider
n on that vehicle.

le of DC V2G, the
C V2G to include in
led.

st during high load
ner to determine if
mode. This should

bses at least 10% energy for the session since the inverter is assumed to be 95% efficient and the loss

customer to initiate
on or would not be

bs the complete home system requirements for V2G and V2H. This includes options ¢n pre-charging the

entifies thatthe DER (V2G) shall be supported by at least one of the protocols and additional protocols

EE 2030.5 (SEP2),

6.2 Security

Security shall use SAE J2931/7, Table 3 for the high-level requirements when a PEV connects to the EVSE. Specific details
for implementation are described in IEEE 2030.5-2018 Section 6 that provides information on the TLS version, cipher-suites,

and PKI structure.

6.3

Switching Between V2H and V2G

There is no means to switch between V2H and V2G or vise versa. A restart by toggeling the SAE J1772 pilot PWM (or

replug) is required.

Step 3 in Figure 24 shows the sequence to start the V2H session. Step 4 shows the grid power returning and shows the
sequence to restart a charging or V2G session.
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ATS DC EVSE EV
Grid Exists, EV Pilot (1kHz, 5% PWM)
1 not connected ‘ State B2
Grid Exists, EV | ¢—Starts com messages
2 connects
Starts charging
or V2G ‘ Sends V2G or charging
message signals
3 Grid_ ATS Opens " Pilot signal lost
pol"c‘)’setr . (zero volts - State E)
Stops charging or V2G
ATS Sends (if connected)
Home is isolated signal Uses UPS power to restaft
— Pilot (1kHz, 5% PWA] —
StateB2
When gotinected,
<«—or if connécted wakes up.—»
Exchdnges V2H signals
< —<3Starts V2H power:
Grid .
Send Stop V2H signal—»
a power & | Stop Pilot PWM
rerms State Cto B1
Measures “no voltage¥ < ¢—Stops V2H power————
inHome
OK to closeATS ‘
to recqonnect grid ¢ Back to step 2 .

2

Figure 24 - V2H and V2G sequence diagram

6.4 DC Vehicle-fo-Home OvervieWw

DC vehicle-to-home (V2H) is_always initiated by the site through the DC EVSE to the vehicle. This is
not present and the home has been islanded prior to the vehicle starting a V2H ses

home grid power ig

The home is required torinclude an islanded device for example an ATS capable of detecting grid outag

to assure that the
sion.

s and islanded the

home’s critical loagls‘ffom the grid and when the home is islanded, sends a signal to the DC EVSE fgr a vehicle to start

providing power to the home.

Backup power using a cold start battery or UPS is required to power the controls in the ATS and in the DC EVSE. An option
for the home is a common UPS or separate units. The home may also include a stationary ESS that can also provide power
to the home and this device would also serve as the UPS.

The DC EVSE provides the pilot signal per SAE J1772 and when a vehicle connects, changes from State A (12 V) to State B
(PWM) with a 1kHz frequency and a 5% PWM rate, indicating high-level communication (HLC) is required.

A home balancing transformer is also required to transform the inverter's 240 VAC single phase output in a 120 VAC split
phase output and/or to balance the two 120 V segments of the 240 VAC system vehicle HV battery interfaces.
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o The vehicles that include an 800 VDC system also include a boost inverter to be able to charge at legacy DC EVSEs
that are generally limited to 50 kW and 500 VDC. This would be a pass thru if connected to a 920 VDC EVSE.

e 800 VDC vehicle systems also need this inverter to be bidirectional (buck/boost) if connected to a 20 kW or less DC

EVSE for V2G or V2H that is limited to 500 VDC.

Figure 25 shows the boundary of the systems. Figure 26 shows the system schematic.

Section 6.2

N Section 6.3 +
( 1 *
J_ Charging [ ]
orV2G —5
. Main Sub
Grid =— ATS > < SVSE =Y
Panel Panel
- ) 240/120V
Automatic L\_ Balancing
Transfer
! Transformer
Switch
SECPO“ 6.2 Sectjon 6.3 +
( ‘ A
( 1
crid Main ATS Sub .} EVSE EV
Panel Panel
Automatic 240/12'0\/
< Balancing
Transfer Transformer
Switch
V2H J
Figure 25 - Charging/V2G/V2H system boundary
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Controls and monitoring summary:

Table 105 - Controls and monitoring summary

6.5 Communicat
The pilot signal ge
e State Ais whe

e The pilot chang
PWM (State B

The ATS shall sign
signals to trigger th

e A communicati
e A RS 485 cabl

The communicatio
the ATSand DC E

Grid Function Component Position | Control | Monitor

. Main breaker (ATS) Closed C1
Yes chargng | caRi Closed | C2
CBR2 Open C3

Main breaker (ATS) Open C1 M1, M2
Goes out | V2H CBR1 Open Cc2
CBR2 Closed C3

Main breaker (ATS) Open C1 M1, M2

Returns | SoP CBR1 Closed | C2 M3, M4

CBR2 Open C3 M4, M5
Restart Main breaker (ATS) Closed C1
Yes charging | CBR1 Closed Cc2
orvV2G  ["cpRro Open c3

jons Summary

h the vehicle is not connected.

nerated in the EVSE is the same as for charging and described in SAE J1772.

on cable is required between.the ATS and DC EVSE and/or stationary storage.

es to State B1 (9V, no PWM) when the vehi€le connects and the EVSE starts the PVWWM at 1kHz and 5%
P) to start the digital communication between the vehicle and EVSE.

al the DC EVSE that the home is islanded and V2H can be initiated. The EVSE can thHen initiate negative
e vehicle to discharge as noted in6.2.

b can be used to support bidirectionnal communication between the ATS and DC EVSE

h layers presentedin Figure 27 and described below are used to implement commpnication betweem
VSE over a RS485 cable.
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Communication shpuld be implemented using the following interlayer primitives and message primitived.

Protobuf
Transport
COBS
UART

Figure 27 - EVSE-ATS communication layers over UARTs

Protobuf: Provides serialization and deserialization of messages

Transport layer: Provides ACK/NAK/replay functionality. Prepends a 1-byte header to each frame, with the following
fields:

o 2 bits: Profocol version number.
o 3 bits: 0 - Request or event (unsolicited), 1 - response, 2 - ack, 3 - nack, 4 - unreliable-data (message for which
ack/nack gnd sequence numbering is ignored). A nack indicates the reception of a megssage krjown to be bad and
triggers a fletransmit, starting after the last know good message.

o 3 bits: Seqiuence number. Sequence number of the message, Sequence _number of the agk’ed message, or
sequence phumber of the last known good message (in the case of a NAK).

COBS: Provides message delineation over streams. A trailing CRC-32 is.appended to the frame before the cobs
encoding step |n the Tx direction (and verified in Rx) with the following markers:

o 0x00: startjmarker.
o  Oxff: 254 blytes jump.

UART: HW int¢rface for RS-485.

Interlayer cominunication primitives:

o Between pfotobuf and transport layer:
- From [protobuf to transpart Jayer: “Transmit(msgType, message).”
- From(transport layer.to protobuf: “Receive(msgType, message).”

- Wherg msgType-is of type of event, request, reply or unreliable.

o Between trIansport layer and COBS:

- From transport layer to COBS: "submit frame.”

- From COBS to transport layer: “receive frame” without any parameter.
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o Message primitives

EVSE-ATS messages are blocks of variable-sized, frame-based, binary data. They are encoded in protobuf version 3
format. Note: the following convention allows for the communication of data linked to additionnal/optional features that
may be included in some ATS models (e.g., current sensor).

syntax = “proto3”;
enum AcLineState {
ON_GRID = 0;
OFF GRID = 1;
READY FOR ON GRID = 2; // Meets all conditions to go ongrid - waiting for a set state request
}
enum AcLineBoardType {
UNKNOWN = @~
HOME CURRENT SENSOR = 1;
AUTOMATIC ['RANSFER SWITCH = 2;

}
message AcLipheGetVersionRequest { }
message AcLipeGetVersionResponse {
int32 majofNo = 1;
int32 minofNo = 2;
int32 patchNo = 3;
int32 builpNo = 4;
AcLineBoarfdType board type = 5;
bytes revId = 6;
}
message AcLipheErrors {
bool acPrepenceError = 1;
bool acFrepuencyError = 2;
bool acRmsfrror = 3;
bool homeRglayError = 4;
bool jl772RelayError = 5;
}
message AcLipeReadings {
float 11 cphrrent = 1;
float 12 cprrent = 2;
uint32 ac _foltage = 3;
float tempgrature = 4
float ac ffrequency = 5;

’

bool is ac| present = 6;
repeated bpol relay closed =\k;
AcLineErrofrs errors = 8;

AcLineStatp grid state = 9,
float phasp offset = 10y
}
message AcLipheResponses {
AcLineGetVprsionResponse get version = 1;
}
message AcLipeSetStateRequest {
AcLineState“~state = 1;
}
message AcLineSetConfigRequest {
uint32 on grid delay = 1;
}
message AcLineResetRequest { }
message AcLineMessage {
one of msg {
AcLineGetVersionRequest get version = 1;
AcLineResponses rsp = 2;
AcLineReadings data = 3;
AcLineSetStateRequest set state = 4;
AcLineSetConfigRequest set config =
AcLineResetRequest reset = 6;

5;
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¢ Required Signals

The ATS should regularly send (without necessarily receiving a request from the EVSE) “AcLineMessage.msg.data”
messages. This must be used to allow the EVSE to get the following information as well as to send the following command:

e Home system is capable of V2H -> if DC EVSE receives messages regularly and without error, it knows that it is
connected to a properly functioning ATS. By sending an AcLineGetVersion, the DC EVSE can also confirm that it is
connected to a compatible ATS. The field grid_state==ON_GRID, indicates that “grid is powering the home and that the

DC EVSE can

start an EV charging or V2G session (and that it cannot initiate a V2H session).

e ATS has islanded the home -> grid_state==OFF_GRID.

e Grid power has

e EVSE commands to the ATS to reconnect the home to the grid -> AcLineMessage.set_state-state=

o Testsigna
- The H
signa

custo

o ltems to cd
- Custa

- Press

- Press

NOTE: AT,
VO

o Home has

- The A
ESE,
anoth
exam
coord

o Solar ener

p

s: Test the system to make sure it functions when needed.
FVVSE and/or ATS can include activation tests using messages defined above to ve
mer intervention. This is to test the home system and may or miay not include the EV
nsider for additional signals:

mer desires to stop V2H.

es S3 on EVSE connector changes from State C-to State B, same as stopping charg

es stop button on EVSE.

tage is still zero.

ESS and it does grid formjng (voltage source), EV then needs to do grid following (c
the DC EVSE should\also receive a signal to inform it of the house islanding status 3
er grid forming iqverter to allow it to manage EV charging or discharging functior
ple, the EV may:not be able to charge, depending on home loads and ESS power that

nation signals.

jy is present and ESS and EV may be charging versus discharging.

=ON_GRID.

rify that command

s are properly exchanged between EVSE and ATS. This couldyalso be at an autofnatic cycle without

in this system test.

ing session.

S continues to monitor grid and home'voltage and grid voltage returns, connects to gfid as long as home

irrent source).

TS signal needs to bé\directed to the unit expected to perform the grid forming fumction. If this is the

nd the presence of
s accordingly. For
requires additional
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6.6 Pairing the EV and EVSE

Private EVSE installations that are not in a secure location may require a pairing between the EVSE and the customers or
vehicles using these. This is a requirement for charging and discharging. The EVCC ID and EVSE ID signals in the
SessionSetup message requires unique signals to be exchanged and authorize the session if the site desires to restrict
customers or vehicles that are not allowed to use the EVSE as shown in Figure 28.

Usel
DCH

N
insi
d

EVCC (EV) SECC (EVSE)
Pairing option SessionSetupReq (1a)
« EVCCID
) SessionSetupRes (1b)
if the customer/owner of the R Cod
\/SE requires registration for a < . esponse Loce
pgrticular vehicle to connect. . EVSEID
ft expected if the DC EVSE is . EVSETimeStamp
e a closed garage but may be
sired it in an open location.
—+ (t0") 205 max from| TO'
Figure 28 - Pairing signals

6.7 Service Negptiation for V2H
During the service

confirm that it fulfill

To achieve the afo
a ServicelD equa
FreeService set to

hegotiation phase, the EVSE will offer the V2H service to the EV. The EV will then se
5 this specification and is aware of the deviations-from ISO 15118-2.

ementioned, the EVSE includes an additional service in the ServiceDiscoveryRes. Th
to 28472, ServiceName equal to ‘SAE J2847/2 V2H,” ServiceCategory set to
frue. An example of such a message-in Table 106:

Table 106~ Service negotiation for V2H

lect this service, to

is service will have
OtherCustom and

ServicelD ServiceName ServiceCategory Description
0 Reserved by ISO/IEC.
. . All charging services as defined by
1 AC_DC_Charging EVCharging SupprtedEnergyTransferMode in ISO 1511842, section 8.5.2.3.
2 Certificate ContractCertificate Service allowing to update or install Contrac{| Certificates.
3 InterpetAccess Internet Service for standard prococols like HRRP, HRRPs, FTP, etc.
4 UseCaselnformation EVSEInformation Service enabling the exchange of use case specific 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).
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<?xml version="1.0" encoding="UTF-8"?2>
<V2G Message xmlns="urn:is0:15118:2:2013:MsgDef" xmlns:v2gci h="urn:is0:15118:2:2013:MsgHeader"
xmlns:v2gci b="urn:1s0:15118:2:2013:MsgBody" xmlns:v2gci dt="urn:1s0:15118:2:2013:MsgDataTypes"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:is0:15118:2:2013:MsgDef">
<Header>
<v2gci h:SessionID>AABBCCDDEEFF7788</v2gci h:SessionID>
</Header>
<Body>
<v2gci b:ServiceDiscoveryRes>
<v2gci b:ResponseCode>0K</v2gci b:ResponseCode>
<v2gci b:PaymentOptionList>
<v2gci dt:PaymentOption>ExternalPayment</v2gci dt:PaymentOption>
</v2gci b:PaymentOptionList>
<v2gci bfchargeservice
<v2gci|dt:ServiceID>1</v2gci dt:ServicelD>
<v2gci|dt:ServiceCategory>EVCharging</v2gci dt:ServiceCategory>
<v2gci|dt:FreeService>false</v2gci dt:FreeService>
<v2gci|dt:SupportedEnergyTransferMode>
<v2g¢i dt:EnergyTransferMode>DC extended</v2gci dt:EnergyTransferMbde>
</v2gc} dt:SupportedEnergyTransferMode>
</v2gci Pp:ChargeService>
<v2gci bfServiceList>
<v2gci|dt:Service>
<v2g¢i dt:ServicelID>28472</v2gci dt:ServiceID>
<v2g¢i dt:ServiceName>SAE J2847/2 V2H</v2gci dt:ServilCeName>
<v2g¢i dt:ServiceCategory>OtherCustom</v2gci dt:SekgiceCategory>
<v2g¢i dt:FreeService>true</v2gci dt:FreeService>
</v2gc}l dt:Service>

</v2gci p:ServiceList>
</v2gci b:perviceDiscoveryRes>
</Body>

</V2G Message>

When receiving | such a ServiceDiscoveryRes, the” EV will select this service by ingluding it in its
PaymentServiceSglectionReq. An example of such aimessage is shown below:

<?xml version=[|1.0" encoding="UTF-8"7?>
<V2G Message xplns="urn:is0:15118:2y2013:MsgDef" xmlns:v2gci h="urn:1is0:15118:2:201%:MsgHeader"
xmlns:v2gci b=furn:iso0:15118:2:2013:M5gBody" xmlns:v2gci dt="urn:1s0:15118:2:2013:M$gDataTypes"
xmlns:xsi="http://www.w3.0rg/200I%XMLSchema-instance"
xsi:schemalLocafion="urn:iso:15818:2:2013:Msghef">
<Header>
<v2gci h:S¢ssionID>AABBCCDDEEFF7788</v2gci h:SessionID>
</Header>
<Body>
<v2gci b:PaymentSarviceSelectionReqg>
<v2gci b}SeleCtedPaymentOption>ExternalPayment</v2gci b:SelectedPaymentOption
<v2gci bfSelectedServicelList>
<v2gci|d&ySelectedService>
<v2gCil _dt:servicelD>1/vZgCcl _dt:5ervicelD
</v2gci dt:SelectedService>
<v2gci dt:SelectedService>
<v2gci dt:ServicelID>28472</v2gci dt:ServiceID>
</v2gci dt:SelectedService>
</v2gci b:SelectedServiceList>
</v2gci b:PaymentServiceSelectionReqg>
</Body>
</V2G Message>
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6.8 Signal Variations for V2H (versus Charging or V2G)

The communication for V2H follows the same stages, messages and signals in Sections 4 and 5 of this document.

signals or values.

The vehicle first sends the request message and then the DC EVSE sends the corresponding response message.

The ChargeParameterDiscovery request message is sent from the vehicle the same as Charging with no changes to

The DC EVSE ChargeParameterDiscovery response message however; has signal for (1) EVSE Maximum Current

Limit, (2) EVSE Maximum Power Limit, and (3) EVSE Minimum Current Limit with negative values to trigger the vehicle
that the home power is out, the home is isolated and V2H is requested instead of going into a charging session.

Since this
until the ve

©)

Maximum Pow
discharging.

The DC E
Processing

(e]

6.8.1 DCV2HS

Success (matd
met and both t

Failure (does 1
negative signa
to not start.

The EVSE

The EVSE

message is not normally a cyclic message, the EVSE Processing signal also needs:to
hicle responds with the negative signals in the next request message.

The vehicle ngxt request message changes the values to negative for (1) EV Maximum Curren

er Limit. The bulk SoC signal is also set to the minimum SoC at Wwhich the veh

VSE acknowledges these negative signals as it continues with, hegative signals a
signal to “Finished” so the next vehicle message (CableCheckReq) can be sent.

Liccess and Failure Conditions

h negative values between EV and EVSE signals)\is achieved when the handshake
ne EVSE and EV exchange negative signals andsmove to the CableCheck message,

ot match negative values between EV and EVSE signals) is If the EV is not capabl
responses or sending the next negative signal request for V2H. The EV may have

also sets Response Code-FAILED_WrongChargeParameter and the vehicle may th

corresponding, so the customer Or.service is informed on the resulting action.

Restart m4
The EVSE
for its cont
When grid

Note: Whe

y occur when the EVSE restarts the pilot PWM to State B2 and a new communica
may only perform this three times if the grid power is still out as to not deplete the h
rols. The V2H-session is not able to start and the EV needs to wait until the grid retur

be set to “ongoing”

Limit, and (2) EV
icle wants to stop

nd changes EVSE

identified above is

b of processing the
a fault causing this

will terminate the communicatien and set the pilot PWM to State B1 (no PWM) within 5 seconds.

en set a fault code

fion session starts.
bme backup power
ns to charge.

power js Trestored to the home, the EVSE shall start the pilot PWM and the vehicle can charge.

h‘the customer installs a Bidirectional DC EVSE they would test their vehicle to insufe it also is capable

of process

ng DC VZH signals. Tf this BPT DC EVSE is already insialled o their site, it is also expected they would

test their EV Capable of BPT with this unit prior to requiring V2H service. This is the same as installing a home
generator system. The customer always tests the system proir to a grid outage to insure interoperability.

This process is in Figures 29 and 30.

Bulk SOC is an Optional signal in charging. It shall be a Mandatory message in V2H and V2G since it is used to identify the
SoC the EV will stop discharging.
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EVCC {EV) SECC {EVSE)

ChargeParameterDiscoveryfieqg (3a)
. MaxEntries3AScheduleTuple

. RequestedEnergyTransferhiode
. DC_EVChargeParameter

. DepartureTime

. DC EV Status
. EV Ready
. EW RESS SoC
. EV Error Code
EV Maximurm Current Limit
BV Maximum Power Limit
EV Maxirnum Woltage Limit

— —

EV Emergy Capacity
EV Emergy Reguest
Full 50C
Bulk 3aC

ChargeParameterDiscoveryRes (3b)
Response Code

EVEE Processing = "Ongoing” uniil
next Req with negative values,
then “Finizhed"{see below)
L EVSE Charge Parameter
. O EVSE Status
- EVSE Izolation Status
. EVEE Status Code
. Motification Max Delay
. EWSE Maotification
EVEE Maxmum Current Nmit = -ve value
EVEE Maximum PgmerLimit = -ve value
EWSE Maximum, Valtage Limit
EVSE MinimusEurrent Limit = -ve value
EWSE MinimiGm Vaoltage Limit
EWSE Current Regulation Taolerance
EW3E Rezk Current Ripple
EMEE Energy to be Deliversed
. SASchadule List
- SAScheduleTuple

. 5A Schedule Tuple ID

. F Max Schedule

. P Max Schedule Entry # 1

. Prnax
. Relativetimelnterval
. Start

. Duration
- Sales Tariff
. 10
SalesTarifflD
SalesTariffliescription
MurnEPricel syusle

SalesTariffEntryl
. Relativetimelnterwal
. Start
- Duration
. EPricelevel
. ConsumptionCost
. StartValue
. Caost
. Costind
. Amount
. amaountMultiplier

Figure 29 - Initial ChargeParameterDiscovery messages
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EVCC (EV) SECC {EVSE)

ChargeParameterDiscoveryReg (33)
MaxEntries5AScheduleTuple

RequestedEnergyTransferiode
DC EV Charge Parameter

L DepartureTime

. DC EV Status

. EV Ready
*  EVRESS 5ol
— *  EVError Code —

EV Maxzimum Current Limit = -ve value
EV Maximum Power Limit = -ve value
EV Maximum Voltage Limit
EV Energy Capacity
EV Energy Reguest
Full 5oC
Bulk 3oC = Minimal S0OC at which
EV wants to stop discharging

ChargeParameterDiscoveryRes (3b]
Response Code
EVSE Processing = “Ongoing”changes
to “Finished”
D EVSE Charge Parameter
. DC EVSE Status
. EVSE |zolation Status
. EVSE Status Code
. Motification Max Delay
. EVSE Motification
EVSE Maxinum Curren himit = -we value
EVEE Maximum Power Libnit = -we value
EWSE Maximum ‘\altepe Limit
EVSE Minimuwm Cowrent Limit = -ve valus
EWVSE Minimwm, Yoltage Limit
EWSE Currant-Regulation Tolerance
EWSE Pezk*Current Ripple
EVSE Emergy to be Delivered
. 5A Schadule List
L SAScheduleTuple
. 5A Schedule Tuple D
. P Max Schedule

[+ . P Max Schedule Entry # 1
. Prnax
. Relativetimelnterval
. Start

- Duration

. Sales Tariff

. o
SalesTarifflD
SalesTariffDesoription
MumEPricelevels
Sale o iffEor ]
. Relativetimelnterval

. Start

. Duration
. EFricelevel
. ConsumptionCost

. StartValue

- Cost
. CostKind
. Amount

. amountMultiplier
Figure 30 - Final ChargeParameterDiscovery messages

NOTE: If the home EVSE is not capable of V2H, then no power is applied to the EVSE and the pilot signal is 0 V or State E.
No charging or discharging can occur without a valid pilot PWM (per SAE J1772 for charging).
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The format for the negative values is in Figure 31.

Multiplier
[PhysicalValueType E]—E—--—B—E Unit
Value

EVSEMavimumCurrent! imit
Multiplier: 1
Unit: A
Value: -2
[EVSEMaximumCurrentLimit: -20]

11|

Figure 31 - Negative format summary
Note that the multiplier number is positive while the value number is negative to obtain -20 A.

The multiplier is 10*x such that if the multiplier is:

e 3=1000
e 2=100

e 1=10

e 0=1

e -1=0.1
e -2=0.01
e -3=0.001

The combination of a positive multiplier and negative value provides the format for BPT.

6.9 Additional V2H items

6.9.1 lIsolation Monitoring

Isolation monitoring does not change from charging. The DC EVSE performs this along with cable check and the vehicle
stops isolation monitoring after CableCheckRes per SAE J1772 timing diagrams.

EVSE needs to complete cable check (HV or LV), then HV isolation monitoring prior to closing contactors.
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6.9.2 Pre-Charge

e Precharge Option1 is the main or preferred method and Option 2 applies if Option 1 cannot be achieved and is identified
by the EVSE setting the EVSEStatusCode value of EVSE_ UtilitylnterruptEvent as noted below.

o Option 1: Home pre-charging for the DC EVSE from the UPS or stationary storage battery.
o Option 2: The vehicle pre-charges the DC EVSE.

DC charging or DC V2G pre-charging schematic is in Figure 32. Switches are shown but are HV contactors or relays. This
is a reference for the two V2H pre-charge options shown below.

Vehicle

Vehicle HV
components
Home
Loads DC EVSE - Prechares
AC Grid
S2 S2 sS4 1 {I
: : =]
S3 sS4
(-
L1 ( Isol.atiqn
HV components morere
(Inverter) ) %
Figure 32 - Charging system schematic
Table 107 shows the contactor position steps for charging or V2G pre-charging.
Table 107 -.Pre-charge steps for charging or V2G
Normal Charging or \{2G DC EVSE vV
Action Step| Msg/{'S1{S2|S3|S4|Comments S$1[S2[S3|54|S5|Comments
Standby 0 0 0|0|0|0|O
Precharge EV 1 0 [O0|O|O|O C|O| C|O]| O |Cubtomer action at EV
EV Precharge is complete 2 0 Clgse S2 then open S3
EVSE Performs HV Cdble Check\ -3 4 DC voltage increases, then decreases clclololo
EVSE Cable Check is gompl€te 4 4 clelele
EVSE Precharge to E\ veltage 5 5 DC voltage increases
EVSE has matched E\Lvaltage 6 LY clclolclc
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6.9.2.1

Pre-Charge Option 1 Summary

The pre-charge Option 1 schematic (home pre-charging the DC EVSE) is in Figure 33.

Vehicle

HV Bat

Vehicle HV
components
Home 53 PreCharge
ACGrd Loads DC EVSE
ri ’—‘
S2
52 s2 s4 L 55
— )
5 s1 |
s1 s1 =
— ; s3 {lﬁ l
T
Controls UPS Controls
= e Pilot
S N S——— j

Table 108 shows t

(uall]

| 1sotation

monitoring

[Rtee;

e contactor position steps for Option 1 V2H pre-charging.

Table 108 - Option 1 pre-charge:steps for DC V2H

Figure 33 - Option 1 DC V2H system schematic—DC EVSE.pre-charges from home

V2H - Option 1 - Honpe Precharging EVSE

DC EVSE

gv

Action

Step

Msg

S1

S2|S3

S4

Comments

S1

S2

S3

S4

S5

Comments

Standby

0

Precharge EV

(0]

EV Precharge is com

lete

o|0

(0]

EVSE Performs HV C3

ble Check

EVSE Cable Check is

fomplete

EVSE Precharge to E

voltage

EVSE has matched E

voltage

Power home

N[oju|[h|W|IN |

N|lonunjun|bh|h|O|O|O

DC voltage increases, then decreases

DC voltage increases

istomer action at EV

(@)

ose S2 then open S3

o

o

Messages are

EV closes

If the max

the same ag charging.

voltage for the EV and EVSE do not match:

contactors at t9 (between 5b (PrechargeRes) and 6a (PowerDeliveryReq)).

max EVSE voltage (EV has a buck/boost inverter) or the session stops.

If EVSE is 500 VDC max and EV requests higher voltage, the EV reduces the voltage request to match the



https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL

J2847™-2 SEP2023

Page 112 of 231

6.9.2.2

Pre-Charge Option 2 Summary

The pre-charge Option 2 schematic (vehicle pre-charging the DC EVSE) is in Figure 34.

Vehicle
Vehicle HV
components
Home 53 PreCharge
4 Loads DC EVSE -
AC Grid ] :’f’jsf:agrgj . . HV Bat
T
S2 S2 sS4 L S5
= L
S1
B2 g ]
. s =T
M ’W { Isolation
B monitorin,
L __ Y )| Pilot }
UPS can be a singlg L
unit or separate N4
Figure 34 - Option 2 DC V2H system schematic
Table 109 shows the contactor position steps for Option 2 V2H pre-charging.
The DC EVSE is cgpable of 920 VDC, it needs to match requirements:based on a 400 V or 800 V EV.
Table 109 - Option 2 pre-charge steps for DC V2H
V2H - Option 2 - EV Pfecharging EVSE DC EVSE EV
Action Step|Msg|S1(S2|S3[S4|S5|Cemments S$1(S2|S3[S4|S5|domments
Standby 0 0 O(0]|O
Precharge EV 1 0 |O|O|O|0OYO c|o|cC (ustomer action at EV
EV Precharge is complete 2 0 O | O [dlose S2 then open S3
EVSE Performs HV Caple Check | 3 4 C-/ C | O |DC voltage increases, then decreases
EVSE Cable Check is gomplete 4 4 gto OfO0]|O : clelo
Precharge EVSE 5 6 C| O| C|DC voltage increases
EVSE has matched EV|voltage 6 6 clelo Close S4 then open S5 c|cC
Power home 7 7 |C|C

The communicatio

e CableCheck (n

EVSE backup

h steps.are-in Figure 35:

hessage 4): no change from charging, EVSE closes contactors and completes Calt

holdar csolirce
oV eT—oouUtots

leCheck using the

e Precharge (message 5): EV identifies EVTargetVoltage to EVSE (400 or 800V system)

o

the EVSE.

EVTargetVoltage signal: EV sends value, same as charging

EVSEPresentVoltage signal: EVSE responds with zero voltage, letting the EV know it wants the EV to pre-charge

- If EV target voltage exceeds max EVSE Present voltage, session stops (if the EV Target voltage exceeds the
capability or the EVSE).
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o DC EVSE Status message, EVSE Status Code is set to EVSE_UtilityInterruptEvent (instead of EVSE_NotReady
or EVSE_Ready). This is the signal for the EV and EVSE to exit the pre-charge message, the EV then closes
contactors and send PowerDelivery message.

NOTE: SAE J1772, Appendix F, states the EVSE must meet the EVTargetVoltage within 7 seconds or the vehicle
should shutdown. This applies to DC charging, DC V2G and DC V2H when the home pre-charges the DC
EVSE. It does not apply to this option of DC V2H where the EV pre-charges the EVSE. EVTargetVoltage
stays at zero and the EVSE is pre-charged in the next message (PowerDelivery), not during the pre-charge
message.

Table 110 - EVSE status code

EVSE_EmergencyShutdown

EVSE_Malfunction
Reserved 8-C (ISO only)

Y EVSENotReady

1 EVSE_Ready

2 EVSE_Shutdown
g;;?uEs 3 EVSE_ UtilityInterruptEvent
Code 4 EVSE_ IsolationMonitoringActive

5

6

7

e EV closes confactors
o PowerDelivery|(message 6) and maximum value:
o EV pre-charges DC EVSE.

- DC E)VSE then safely energizes DC bus frelmt OV with a maximum in rush current of 10 A (at 400 VDC) or 24 A
(at 800 VDC).

o When the EVSE is pre-charged, it changes EVSEStatusCode from EVSE_UtilityInterruptEvent fo EVSE_Ready.
o Energy Transfer stage, CurrentDemahd (message 7):

o EV providgs power to the héme.
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EVCC

SECC

| [t4] miax 405 from t2+—

[s) e

PreChargeReq (Sa)
L] DC_EWStatus

*  EV Ready

L] EV RESS 50C ———

#  EVError Code
® BV Target Voltage

EV Target Current

Pre-chargeRes (5h)
Response Code
DC EVSE Status
#  EVSE Isolation Status
*  EVSE Status Code
¢ Notification Max Delay
*  EVSE Motification
®  EVSE Present Voltage

(5] mai 7 rom S

PowerDeliveryReq (Ea)
ChargeProgress
54 Schedule Tuple ID:
ChargingProfile
*  Profile Entry
«  ChargingProfileEntryStart
+ ChargingProfileEntryMaxPower
o ~ChargingProfileEntryMaxNumber
OfPhasesinUse
DEEvVPowerDeliveryParameter
L C:C EV Status
*  EVReady
. EV RESS Sol
&  EVError Code
*  BulkChargingComplete
ChargingComplete

—>

PowerDeliveryRes (6b)
* Response Code

[ P L W

————— & EWSE Isolation Status

{nd BN
* i e e e )

»  EWSE Status Code
s NMotification Max Delay
L ]

EWSE Maotification

Figure 35 - Pre-charge and PowerDelivery messages
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6.9.3 Backup Energy Source

The home requires a stable energy source device (uninterruptable power supply, UPS) to power the communications at the
ATS and the DC EVSE. This can be a common unit or separate. If the home also includes a stationary storage system (HV
battery) it is expected to also include a UPS to start it's inverter in the case of no grid power. This HV battery may then
provide power to pre-charge the DC EVSE (Option 1) but the basic communication and controls is expected to be powered
using the UPS, not the HV battery.

This device is expected to be sized to power the controls for a minimum of 48 hours, with a worst case of 3- to 7-day outage.
It may include a design to go into standby mode if not used for a period where it could be manually restarted to provide
sufficient power to start the communications to the ATS and DC EVSE to start the V2H power-up from a vehicle when
connected.

6.9.3.1 Default Conditions

e DC V2H capable EV connects to the home without grid power and the EVSE is not capable |of V2IH (no ATS in home
system).

o The EVSE|has no power for the pilot signal.
o The EV detects State E (0 V) and if powered, will go to sleep until a valid pjlet signal is received (State B2).
6.9.3.2 Controllgd Shutdowns
e EVSE stops V2H because it is no longer required.
e The EV minimgl SOC is reached.
DC EVSE Approadh for item 1 shutdown, when grid returns or'if item 2 occurs:
e Change EVSEtatusCode in Figure 36 from “EVSE.\Ready” to “EVSE_Shutdown.”

o Signal is irf CurrentDemandRes (7b) message, DC_EVSEStatus signal.
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EVCC (EV) SECC (EVSE)

CurrentDemandRes (7b)
Response Code
DC_EVSEStatus
e  EVSE Isolation Status
° EVSE Status Code
&  Notification Max Delay
e  EVSE Notification
EVSEPresentVoltage
EVSEPresentCurrent = -ve value
EVSECurrentLimitAchieved
EVSEVoltagelimitAchieved
EVSEPowerLimitAchieved
I €-s  EVSEMaximumVoltageLimit -
EVSEMaximumCurrentlLimit = -ve value
EVSEMaximumPowerlLimit = -ve value

Use EVSEStatusCode
for shutdown when
grid returns

EVSE Ready to
EVSE_Shutdown —

Continued values

- e EVSEID

e  SAScheduleTuplelD

e Meterinfo
e MeterlD
e MeterReading
e SigMeterReading
e MeterStatus
e TMeter

e ReceiptRequired

Figure 36 - CurrentDemand message

Table 111 - EVSEStatusCode values

EVSE_EmergencyShutdown

0 EVSE_NotReady
1 EVSE_Ready
2 EVSE_Shutdown
EVSE | 3 EVSE_ UtilityInterruptEvent
Status
Code 4 EVSE_ IsolationMonitoringActive
5
6

EVSE_Malfunction

Reserved 8-C (ISU only)

~

e Options when EVRESSSOC = Minimal SOC, after the EVSE has sent a SessionStopRes and if EVSEStatusCode was
set to “EVSE_Shutdown” in CurrentDemandRes/PowerDeliveryRes.

o EVinitiated: EV opens S2, changing from pilot state C2 to B2.
NOTE: The EVSE could always send a SessionStopRes message before the minimum SOC has been reached.

o EVSE initiated: EVSE stops pilot PWM causing the EV to open S2.
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6.9.3.3  Uncontrolled or Emergency Shutdown
e DC EVSE may cycle the power (to the EV) to reinitialize a normal charging or V2G session.

o This opens the pilot (State E) and then restarts it for a new session (State A if vehicle is not connected, State B if
vehicle is connected).

6.9.3.4 Minimal SOC Shutdown
Energy transfer stage:

e CurrentDemandReq (7a)

o EVTargetQurrent = -ve value
o EVMaximymCurrentLimit = -ve value
o EVMaximymPowerLimit = -ve value
o DC_EVStdtus:
- EVRHSSSOC = Minimal SOC
(t10) reduce current req when V2H needs to stop.
e CurrentDemandRes (7b):
o EVSEPresentCurrent = -ve value
o EVSEMaximumCurrentLimit = -ve value
o EVSEMaximumPowerLimit = -ve value
o DC_EVSEptatus
- EVSHNotification = StopCharging
6.9.4 Shared V2H Resources

The home has optipns other than-the vehicle providing power during a grid outage. Figure 37, 38, and 39 show some of the
combinations.

EV Only: Vehigle prevides all the power to the home.

o DC EVSE inverter is a voltage source (grid forming) and vehicle is discharging.

e Stationary storage only: Stationary storage provides all the power to the home.
o Stationary storage inverter is a voltage source and is discharging.

e Solar only: Allowed solar inverter functions as a voltage source (if capable) and can throttle back (also if capable) if the
home loads are less than solar is capable of providing. Control of load sheading is also required if solar power is less

than home loads are present.

¢ EV and stationary storage: Need to determine the inverter that functions as a voltage source and inverter as a current
source, may depend on SoC of each at start of session.


https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL

J2847™-2 SEP2023

Page 118 of 231

e EV and solar: DC EVSE inverter is voltage source.

e Stationary storage and solar: Stationary storage is voltage source.

¢ Define voltage source (grid forming) V2H vs current source (grid following) (V2G)

Grid Power
Cold l
DC V2H Start _ -
. . Batter »| Transfer
Grid forming y Switch
; FEV ; ; UCEVOLE ; / *
: ! DCRPF | ! ACRPF/ iti
: Battery : »| Inverter : 7 Critical Load
; : ; : / Panel
A A S
: ; : I'| Cold |: .
P ocan ! ; icaN! | start | ! ’;Rs\z't\g;?.m)
: i : : Battery j/
i \ 4 (.i_ PLC i) A 4 v ;
' BMS P op Contro.l E
; «- — — — —i- Electronics | :
Figure 37 - DC EVSE
Grid Power
Cold Transfer
DCV2G Start Switch
. X Battery
Grid following , v
E"""""'"""'": E"""""'"""'": / Critical Load
: PEV ; i~ \DCEVSE 5 / Banel
: i DCRPF, }° i ACRPF /
: Battery - | Inverter > + :“
H H H H /
A : oA 4 S ess
' I : i 1| cold | ;o :
! CAN : : : Start | : _ -\ i Inverter é
PO P leaten] i oo N\ il 1iDCV2H
: v : i v v 7 Wired : .
= P o ool || (Rsass/un) \ | [TCod ]} Grid
: BMS | ! cp i s | \ Start | formin
; E - _é_ Electronics E A : Battery | | g
"""""""""""""""""""""" 5\ Yy v :
: Control :
§ Electronics | }

Figure 38 - (V2M) DC EVSE and ESS
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. Grid Power
DC V2H options l
Cold _| Transfer
EV-DCV2G strt > ‘saiten
EVSE is Grid following Battery
Charging or Discharging y +
/ Critical Load
/ Panel |  7ootttomoneeceeeeety
PEV DC EVSE / y'y PV
DC RPF ACRPF/FPF  /
Battery Inverter / :“: Inverter
/
* r A )/ ESS W r A
| | Cold | Cold
CAN : : Start P A~ ~ Inverter : Start
Battery P \ =~ _ | | Battery
T T — Wired \ K A ~—— T
Y PLC v ¥ Com | cold ~yx ¥
BMS e — o »  Control \ 1| start Control
ar .
_____ ] i Electronics
e Electronics | Battery
Vv 3
PV -DCV2G
Control . A
Electronics Grid following
ESS - DCV2H
Grid forming
Charging or Discharging

Figure 39 - (V2M)—DC EVSE (V2G—or charging), ESS (V2H), and PV

6.9.5 Manual Override
The home units require a manual override function to stop V2H.
e EV manual stop options:

o Press S3 gn the EVSE connector.

o EVincludgs a control to open S2 (changing from State C to State B).

e EVSE manual ptop options

6.10 V2G

V2G requires eithgr grid power.to the home or ESS (or another EV’s onboard inverter or DC EVSE inverter) for the grid
forming mode of operation.

V2G includes muli;rle variations, such as:

e Supplementing energy to the home when high price periods or high peak loads are experienced by the grid and home.
o High price periods are described in SAE J2836/1 use cases U1, U3, or U4 for ToU, RTP, or CPP price programs.

o These price programs are generally established and used during known high demand priods but the demand can
also vary from these. SAE J2836/1 use case U2 is also used for demand response (DR) where the home or utility

sends a signal to limit a peak demand usage.

o V2G can be coupled with the price or DR signals to provide partial energy to the home (to reduce or eliminate a DR
load value) or provide most or all of the home energy during high price periods, then allow the vehicle to recharge

during low price periods.
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e V2G can also provide export energy trhough the home to the grid, with advanced functions described in SAE J3072.
This describes the functions to stabilize the grid and while SAE J3072 describes the vehicle onboard charger functions,
the IEEE 1547 requirements apply to both the vehicle inverter or the one in the DC EVSE.

It should be noted that V2G function from the vehicle means generally a 10% energy loss since an inverter efficiency is
around 5%. There is 5% loss during V2G, then the additional 5% loss to recharge the vehicle battery. The customer needs
to realize this value by either opportunity savings (discharging during high price periods and recharging during low price
periods) or direct compensation from the utility or aggregator.

6.10.1 Service Negotiation for V2G

During the service negotiation phase, the EVSE will offer the V2G service to the EV. The EV will then select this service, to

1 1 lle H . H 1 H AL W 1
confirm that it fulfills-this-specificationandisaware-efthe-deviationsFremtSO45HE2

To achieve the afofementioned, the EVSE includes an additional service in the ServiceDiscoveryRes:This service will have
a ServicelD equal to 28473, ServiceName equal to “SAE J2847/2 V2G,” ServiceCategory. set to [ OtherCustom and
FreeService set toltrue. An example of such a message is shown below:

<?xml version=[|1.0" encoding="UTF-8"7?>
<V2G Message xplns="urn:is0:15118:2:2013:MsgDef" xmlns:v2gci h="urn:1s0:15118:2:201%:MsgHeader"
xmlns:v2gci b=lurn:i1is0:15118:2:2013:MsgBody" xmlns:v2gci dt="urn:18¢315118:2:2013:M$gDataTypes"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:is0:15118:2:2013:MsgDef">
<Header>
<v2gci h:S¢ssionID>AABBCCDDEEFF7788</v2gci h:SessionID¥
</Header>
<Body>
<v2gci b:S¢rviceDiscoveryRes>
<v2gci b}ResponseCode>0K</v2gci b:ResponseCode>
<v2gci bfPaymentOptionList>
<v2gci|dt:PaymentOption>ExternalPayment<AvZgci dt:PaymentOption>
</v2gci Pp:PaymentOptionList>
<v2gci bfChargeService>
<v2gci|dt:ServiceID>1</v2gci dt:ServwiceID>
<v2gci|dt:ServiceCategory>EVCharging</v2gci dt:ServiceCategory>
<v2gci|dt:FreeService>false</v2geil dt:FreeService>
<v2gci|dt:SupportedEnergyTramnsierMode>
<v2g¢i dt:EnergyTransferModée>DC extended</v2gci dt:EnergyTransferMode>
</v2gc} dt:SupportedEnerdyTltansferMode>
</v2gci Pp:ChargeService>
<v2gci bfServiceList>
<v2gci|dt:Service>
<v2g¢i dt:ServiLceID>28473</v2gci dt:ServicelD>
<v2g¢i dt:SepwiceName>SAE J2847/2 V2G</v2gci dt:ServiceName>
<v2g¢i dt:ServiceCategory>OtherCustom</v2gci dt:ServiceCategory>
<v2g¢i dtAfyreeService>true</v2gci dt:FreeService>
</v2gcl dtwSérvice>

</v2gci biServiceList>
</v2gci b:ServitebiscoveryRe
</Body>

</V2G Message>
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When receiving such a ServiceDiscoveryRes, the EV will select
PaymentServiceSelectionReq. An example of such a message is shown below:

this service by including it in its

<?xml version="1.0" encoding="UTF-8"7?>
<V2G Message xmlns="urn:is0:15118:2:2013:MsgDef" xmlns:v2gci h="urn:is0:15118:2:2013:MsgHeader"
xmlns:v2gci b="urn:1s0:15118:2:2013:MsgBody" xmlns:v2gci dt="urn:1s0:15118:2:2013:MsgDataTypes"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:is0:15118:2:2013:MsgDef">
<Header>
<v2gci h:SessionID>AABBCCDDEEFF7788</v2gci h:SessionID>
</Header>
<Body>
<v2gci b:PaymentServiceSelectionReqg>
<v2gci b:SelectedPaymentOption>ExternalPayment</v2gci b:SelectedPaymentOption>
<v2gci bfSelectedServiceList>
<v2gci|dt:SelectedService>
<v2g¢i dt:ServiceID>1</v2gci dt:ServiceID>
</v2gc} dt:SelectedService>
<v2gci|dt:SelectedService>
<v2g¢i dt:ServicelID>28472</v2gci dt:ServiceID>
</v2gc} dt:SelectedService>
</v2gci Pp:SelectedServiceList>
</v2gci b:PaymentServiceSelectionReqg>
</Body>
</V2G Message>

6.10.2 V2G Signdls

Unlike V2H where

from the home thrq
direct communicat

it is only initiated from the home thru the EVSE, the V2G mode of operation can be
ugh the EVSE or from the customer through the*EV. These are further described in
on section in Figure 40. Additional HAN protocols can also be used as desired such

be inititated either
SAE J2836/1 in the
as Zigbee, Matter,

etc.

¢ If home initiated the signal can be sent using any means identified in Figure 40 going to the EVSE, path #3.
o If customer inifjated, the signal can be sent using path 1 or 2.
Direct communication Utiit Price, DR ———>
to Utilit) (IEEE 2030.5, Cemr};l FlowReservation —— OEM
SAE J2836/1™,12847/1) [N\,  SEP2 Server s,
) Server Server to /\ ‘704. 5o,
(Price,.DR, S 0, 9»
FlowReservation ervercom %, o
) ’ /)79;» e \ OEM
Metecing, ...) \ WAN (s \ Phone
s Y App

Radio

EVCU

On-board
Charger

(- - AC PWM

L PLC on J1772 control Pilot PWM

BN

Energy Service Interface (ESI)
Gateway
(Trustsource for Utility)

Evee
(PLC to CAN)

Figure 40 - Direct communication primary actors and optional paths

Since the vehicle can switch from charging and V2G and the V2G commands can be either initiated from the home or EVSE,
or the customer or vehicle, the signals need to be clear on how to initiate the process and how to switch.

The V2G negative signals need to start in the energy transfer stage. This is unlike V2H where they start in the Initialization
stage. The same signals are used but in different messages. The signals also need to change from charging to V2G (grid
following) modes of operation for the inverter with adequate ramp down of the current, switching, then ramp back up to the
desired level.
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Figure 41 shows the EVSE initiating V2G where the vehicle sends the initial CurrentDemandReq with positive values and
the EVSE responds with negative values to trigger V2G. The vehicle then acknowledges the negative signals in the next
Reg signal and the handshake is complete with the EVSE Res message.

The method for negative values is the same as used for DC V2H and in the same signals.

CurrentDemandReq (7a)
#  DCEV Status
= EV Ready
=  EVRESS SoC
+  EVError Code
EvTargetCurrent = -ve value
EVMaximumVyeltagelimit .
E¥MaximumCurrentlimit = -ye valye
EVMaximumPowerLimit = -ve value
BulkChargingComplete
ChargingComplete
RemainingTimeToFullS0C
RemainingTimeToBulks0C
EWTargetVoltage

..

{ BV V2G Ack

.

CurrentDemandRes (7b)
*  Response Code
*  DC_EVSEStatus
*  EWSE Isolation Status
*  EWSE Status Code
»  MNetification Max Delay

. EWSE Motification

EVSEPrasentVaoltage : V3G EVSE Ack
EVSEPresentCurrent = -ve value

EVSECurrentLlimitAchieved

EVSEVoltagelimitachieved
EVSEPowerlimitachieved
EVSEMaximum\Voltagelimit
EVSEMaximumCurrentLimif & -ve value
EVSEMaximumPowerLinpids -ve value
EVSEID

SAScheduleTuplelD

Meterinfo

Metepid

KetecReading
SigMeterReading
MeterStatus

Theter

e/ ReceiptRequired

V2G EVSE Ack

Figure 41 - EVSE initiated V2G

The vehicle initiatefl V2G starts with negative signals from the initial CurrentDemandReq and the EVSE rfesponds in the first
CurrentDemandR¢gs as-shown in Figure 42.
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DC V2G - EV Initiated

EVCC {EV) SECC {EVSE)

| [t2) rnax 150s from t0° +-

CurrentDemandReq (7a) V23 EV Initiatad
. DC_EV5tatus } Tri r
- EV Ready

- E\ RESS SoC
- EV Error Code
EvTargetCurrent = -ve value
En.:hMax!mumVuhgelJ.m!t o >
EVhaximumPowerLimit = -we value
BulkChargingComplete
ChargingComplets
RernainingTimeToFull30C
RemainingTimeToBulk30C
EvTargetVoltage

[£2] at cyclic
Ja kb

{t10) reduce | reg
when charge full

CurrentDemandRes [7h)
. Response Code
. DC_EVSEStatus
. EWSE Isolation 5tatus
. EV3E Status Code
. Motification Max Delay
L] EVEE Motification
EV5EPresentVoltage
EV5EPresentCurregis)-ve value
EVSECurrentlimitachieved
EVSEVoltagelimitAchieved
EVEEPowErLimitachisved
EVSEMadrmum\aoltagelimit
EMEENE:d mumCurrentLlimit = -ve value
EVSEMadmumPowerLimit = -we value
EVSEID
SAScheduleTuplelD
Meterinfo
MeterlD
MeterReading
SighMetzrRezding
Meteritatus
Thieter
. ReceiptReguired

—_ T

T

* EWSE W25 Ack

Figure 42 - EV initiated V2G
6.10.2.1 DC V2G Success and Failure Conditions:

e Success is achieved when the handshake is met and both the EVSE and EV exchange negative signals and continue
the CurrentDemand message.

e Failure is if the EV may have a fault causing this to not start.
o The EVSE will terminate the communication and set the pilot PWM to State B1 (no PWM) within 5 seconds.
o The EVSE also sets Response Code FAILED_ SequenceError and the vehicle may then set a fault code

corresponding, so the customer or service is informed on the resulting action or an alert is sent to the Home or EV
so the charging can start.
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6.10.3 Switching Between Charging (Positive) and V2G (Negative) Signals and Vice Versa

In case of bidirectional power transfer where EVTargetCurrent and EVSEPresentCurrent need to switch from negative to
positive current or vice versa, these shall include DC 0 kW steps or pause, when switching if required. This pause may not
be required depending of the EVSEMinimumCurrentLimit value, if this value is not set to 0 then it means that the EVSE
converter is not able to switch from negative to positive without a step at 0 kW and a pause.

6.10.4 Items Not Required for V2G

V2H requires additional items such as the ATS, home balancing transformer, pre-charging the DC EVSE from the home or
vehicle, etc. These are not required for V2G.

L] The grld trans LA~ VV;” PIUV;dU thc hUIIIG 120 ‘V’ phaoc ba:allu;lly thc LQAITIC do ;O dUI A>3 fUI LA BRI | grld pOWGr tO the
home. If the hpme is isolated from the grid, then the system that is providing the grid forming-fuhftion is required to
include this balancing transformer.

e Precharge of the DC EVSE for V2G is also accomplished from the grid or from the system providing the Grid forming
function in the case the home is isolated from the grid.

6.10.5 Applications for V2G

The EV can providge V2G for these use cases:

e The ESS is pefforming the grid forming function, the EV is grid following
e The customer glesires to reduce peak loads to eliminate demand.eharges from peak values in Figurg 43.

V2G TCIN —>|
V2G ends so vehicle can
recharge for next usage

Vehicle
— Vehicle
V2G Start TCIN
Price Customer
0.150/kWh — heeds vehicle
\l N Connectedtime| — 6kwW
0.125/kWh — L~ 55kwW
— 5kwW
0.100/kWh — Recharging starts at price break I— 45kwW
3.5 kW Demand Charge Limit [— 4KW
0.075/kWh : - 35w 23
e N Charge Price — 3kw 29
0.050/kWh H/i \ \.\ — 25kwW
Discharge T — 2kw
0.025/KWh——=—""\ Home Load — 1.5kw
Charge — 1kw
E £ E & §E § 5§ § § & § &
< © ) = o ~ < © © = 2 o~

Figure 43 - V2G to eliminate demand charges

e The customer desires the EV to provide all the energy to the home during high cost periods in Figure 44.
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6.11 ISO 15118-2
ISO 15118-20 speq
security architectu
environment use

15118-20’s applic|
implementers to le

4 pm
8pm 44
6am -4+
8am 4+
noon -
2 pm

Vehicle
TCIN
Price Customer
0.150/kWh —| needs vehicle
Connected time| — 6kW
0.125/kWh — — 5.5kW
5 kW Demand Charge Limit 5 KW
0.100kWh —{ — 45kw
15} i Regharging starts at price break 4 kW
s / — °
0.075/kWh —| § i — 35kW £
A "W Charge Price — 3kw 2 9
0.050/kWh —} H — 25kwW
P — F—  2kw
0.025/kWh — Discharge Home Load — 1.5kwW
—  1kw
| —] |
E g
© o

10 pm
10am 4+

Figure 44 - V2G to eliminate high cost during peak load periods
0 Light Design

ifies the communication between electric vehicles and electri¢wvehicle supply equipme

nt. 1ISO 15118-20’s

re requires TLS 1.3, strong cryptographic algorithms’,and tailored certificate profiles. For private

tases, a lower security level is acceptable. This seCtion provides a solution that
ption protocol with 1ISO 15118-2’s security architecture in private environme
erage ISO’s latest protocol supporting V2H and,V2G use cases while reusing signific

security implementation for ISO 15118-2.

6.11.1 Private En

In contrast to publi
accessible and is t
privately operated

publicly. As a rule,

to a restricted grou
PE EVSE owner g
option of preparing

6.11.2 CPM4PE
ISO 15118-20 def]

anchors for secure
EV to initiate a p

Vironment

C infrastructure, it is assumed that the ctharging infrastructure is operated in a locati
nerefore private. A PE could include’a private plot of land, a private garage, a private
Mmulti-story car park. A PE EVSE-owner can be a natural person or a smaller compar
the PE EVSE is not freely accessible in a PE, so that access to the private infrastruc
p of users who have been‘authorized by the PE EVSE owner. Authorized in this con
ants the EVs the right to charge by giving access to the PE EVSE and, if necessary,
their EV for charging,at this PE EVSE.

nes CPM4PRE (certificate provisioning mode for private environment) as a means

allows using ISO
nts. This enables
ant portions of their

bn that is not freely
parking space or a
y that does not act
ure is only granted
ext means that the
giving the user the

to exchange trust

comminication in a private environment. CPM4PE requires user interaction on both

diring,process. During the pairing process the SECC transmits its root certificate
handshake’s Certi
EVCC will be able yau i ri uta - Fu

the EVSE and the
s part of the TLS

icate message and the EVCC learns it as a trust anchor for private environments.|Subsequently, the

iison CPM4PE can be

found is ISO 15118-20.

Figure 45 show the optional path for negotiation.
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EVSE and EV to ljmit to: -

* EIM
«DC
* DC BPT

* Dynamic mode

6.11.3 Protocol

6.11.3.1 TLS Harjdshake

[V2G20-SAE1]
[V2G20-SAE2]
[V2G20-SAE3]
[V2G20-SAE4]
[V2G20-SAES5]

[V2G20-SAE6]

?

| Do SECC discovery protocol |

H Use TLS noﬁ
I ™y s
| startTLs Handshal-cejl | OfferISQ 151182 |

2asi 82 h AN i &- ™
1.2 a3in IS0 15118, TLS version negotialed 1.3 asin IS0 15118-20 Do IS0 151182

private environment Root cerificale type public environment i Offer 150 1511320 1

[ Omer [50 15115-20and IS0 15118-2 | Ofer 150 15118-2
L A p \ J N
l v L DDISO15118-20‘/}
_20." 2 Id = - [
Schema selected j | DolSO 151182 |
\ r |/ \I - o
| DolIs015118-2 |

\ Do ISO 15118-20 PE Iight/.:

e
i

> <
b )

Y
A

X
A

Figure 45 - ISO 15118-20 light handshake diagram

A\n EVCC should be _able to perform a TLS handshake using version 1.2 as specified|in ISO 15118-2.
A\ SECC shall be able to perform a TLS handshake using version 1.2 as specified in ISO 15118-2.
An EVCC should support cryptographic algorithms specified in ISO 15118-2.

An SECEC shall support cryptographic algorithms specified in ISO 15118-2.

An SECC shall support certificate profiles specified in ISO 15118-2.

NOTE: EVCC is not required to accept a TLSv1.2 handshake (“should”). However, it is recommended to further
interoperability in private environments (PE) that the EVSE accepts a TLS 1.2 handshake.

[V2G20-SAE7]

[V2G20-SAES]

If an EVCC performs a TLS handshake according to ISO 15118-2 and if it is in CPM4PE-mode, the EVCC
shall accept and learn certificates specified in ISO 15118-2 for PE.

If an EVSE manufacturer installs its EVSEs in private and public environment then, the SECC in a public
environment shall only provide certificates up to Sub CA1 level during a TLS handshake

NOTE: A root certificate must never be transmitted in a public environment. Thus CPM4PE is effectively not allowed in
public chargers.
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6.11.3.2 Application Protocol

[V2G20-SAE9]

[V2G20-SAE10]

[V2G20-SAE11]
[V2G20-SAE12]

[V2G20-SAE13]

[V2G20-SAE14]

[V2G20-SAE15]

[V2G20-SAE16]

[V2G20-SAE17]

6.11.4 Message

If an EVCC successfully performed a TLS handshake according to ISO 15118-2 using a PE root
certificate, the EVCC should offer ISO 15118-20 schema as part of the supportedAppProtocolReq.

If a SECC successfully performed a TLS handshake according to ISO 15118-2 using a
the SECC should select ISO 15118-20 schema in the supportedAppProtocolRes.

An EVCC should support the ISO 15118-20 application layer messages.

An SECC shall support the ISO 15118-20 application layer messages.

A selected, the EVCC shall use onl
as specified in ISO 15118-20, Table 204.

y the services.wit

DC

DC_BPT

l{an SECC successfully performed a TLS handshake accordingdo'1SO 15118-2 using
nd if ISO 15118-20 schema was selected, the SECC shall offer only the followin

BerviceName as specified in ISO 15118-20 Table 204.

DC

DC_BPT

Ian EVCC successfully performed a TLS handshake according to ISO 15118-2 using
nd if ISO 15118-20 schema was seleeted, the EVCC shall use only the followin

specified in ISO 15118-20 Table 207/208.

Dynamic

!an SECC successfully performed a TLS handshake according to ISO 15118-2 using
nd if ISO 15118-20 schema was selected, the SECC shall offer only the followir

s$pecified in ISO 15118=20 Table 207/208.

Dynamic

nd if IS©-15118-20 schema was selected, the SECC shall offer only EIM in the Auth

£an SECCsuccessfully performed a TLS handshake according to ISO 15118-2 using
essage.

PE root certificate,

8 PE root certificate
h the ServiceName

b PE root certificate
) services with the

b PE root certificate
g ControlMode as

b PE root certificate
g ControlMode as

b PE root certificate
orizationSetupRes

N T
CYUTTILT DTOUITPUUnN

This section lists all the V2G messages needed for DC bi-directional charging in dynamic control mode. Under each
message pair section there are three parts:

e General, which describes values for some key parameters in the message pair;

e Error handling, which describes how the system shall react when certain error occurs; and

¢ Message example, which provides the implementation of the message pair with all mandatory fields and valid parameter

values.
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6.11.4.1
General

ProtocolNamespac

SupportedAppProtocolReq/Res

e= urn:iso:std:is0:15118:-20:DC

VersionNumberMajor =1,

VersionNumberMinor =0,

SchemalD=0

NOTE: It is assum
is offered,

Related requireme
[ )

Error Handling

[ChIN-BPT-001]

NOTE: This requin
Related requireme

SupportedAppProt

Message exanfple

the -20:DC namespace shall have.the highest priority for the DC BPT testing .to conti

hts from ISO 15118-20: [V2G20-2132].

TLS 1.3 is established, the SECC shall send back the schemalD which corre
amespace. If the EVCC does not offer -20:DC namespace, the SECC shall respond
Failed_NoNegotiation. If negotiation is not successful, the EVCC shall proceeg
communication.
ement is specific for DC BPT testing as this is a funétionality supported only by ISO 1

nts from ISO 15118-20: [V2G20-172].

bcolReq

than one schema
hue.

sponds to -20:DC
ith response code
to terminate the

5118-20.

<?xml version=
<ns0:supported!
<AppProtocol
<ProtocolN
<VersionNui
<VersionNuj
<SchemalID>
<Priority>
</AppProtoco
</ns0:supporte

'1.0" encoding="UTF-8"7?>
hppProtocolReq xmlns:nsO="urn:iso:15118:2:2010:AppProtocol">

hmespace>urn:iso:std:¥s0:15118:-20:DC</ProtocolNamespace>
berMajor>1</VersionNumberMajor>
berMinor>0</VersionuNumberMinor>

P</SchemalID>

| </Priority>

| >

AppProtocolReg>

SupportedAppProt

bcolRes:

<?xml version=
<ns0:supported]

'1.0"™¢{encoding="UTF-8""?>
hppPfotocolRes xmlns:nsO0="urn:is0:15118:2:2010:AppProtocol">

<ResponseCod

E>0OK SuccessfulNegotiation</ResponseCode

<SchemaID>2</SchemalID>
</ns0:supportedAppProtocolRes>
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6.11.4.2 SessionSetupReq

e General

SessionSetupReq:

Session|D = 0 (0x00000000) (see message example)

EVCCID = CHAVO
SessionSetupRes:
SessionID =0
ResponseCode =
EVSEID = ZZ0000

NOTE: The sessiq

established (always in the context of this CharIN guide, since pause/standby iis hot supported).

[ChIN-BPT-002]

[ChIN-BPT-003]

SECCID is only us

[ChIN-BPT-004]

e Error handling

Table B.6a in ISO 15118-20).

The following EVCCID and SECCID shall\be used for this guide: EVCCID: cha-V-0

123456789ABCDE3

DK_NewSessionEstablished
DO

nID is an element of fixed size 8 hexBinary and it shall be zero/if a.new sessior

EV/SEID in SessionSetupRes shall be ZZ000000 for this guide. The EV shall accept t

F\V/CCID communicated over V2G message shall beyidentical to the vehicle ¢

bd in the SECC cert leaf (see Section B.4.1 TableB.5 in ISO 15118-20).

BECCID: AA-CHA-S-01234567890123456789012345678901-6

is intended to be

his EVSEID.

briificate leaf (see

23456789abcde-3

[ChIN-BPT-005] If the SECC receives a SessionSetupReq including a SessionID value which is not equal to zero (0x00),

i
f

NOTE: As Sessio
session|D,

Related requireme

t shall send a SessionID value in the SessionSetupRes message that is unequal to
he new V2G communigation session with the ResponseCode set to “OK_NewSessid

h Pause and Resume is not considered in this guide, the SECC is not expected to
and therefore Will always start a new session.

hts from SO 15118-20: [V2G20-2547].

0x00” and indicate
nEstablished.”

store any previous
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o Message example

SessionSetupReq

<?xml version="1.0" encoding="UTF-8"7?>
<p0:SessionSetupReq xmlns:p0="urn:iso:std:iso0:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">
<pl:SessionID>0000000000000000</pl:SessionID>
<pl:TimeStamp>1624366042</pl:TimeStamp>
</pl:Header>
<p0:EVCCID>CHAV0123456789ABCDE3</p0:EVCCID>
</p0:SessionSetupReqg>

SessionSetupRes

<?xml version=[1.0" encoding="UTF-8"7?>
<p0:SessionSetyipRes xmlns:pO0="urn:iso:std:iso0:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header|xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">
<pl:Se$sionID>3933323835363733</pl:SessionID>
<pl:TiheStamp>1624366043</pl:TimeStamp>
</pl:Heade}>
<pl:ResponfeCode xmlns:pl="urn:iso:std:iso:15118:-
20:CommonTypes|>OK_NewSessionEstablished</pl:ResponseCode>
<p0:EVSEID}ZZ2000000</p0:EVSEID>
</p0:SessionSeftupRes>

6.11.4.3 AuthorizgationSetupReqg/Res
e General
AuthorizationSetugReq: empty

AuthorizationSetugRes:

AuthorizationServiges: EIM

CertificationInstalldtionSevice: False

EIM_ASResAutholjizationMode: empty

NOTE: As only EIM is considered.in-this guide, PnC service is not offered.
e Error handling

None.
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AuthorizationSetup

Message example

Req

<?xml version="1.0" encoding="UTF-8"7?>
<ns0:AuthorizationSetupReq xmlns:nsO="urn:iso:std:iso0:15118:-20:CommonMessages">
<nsl:Header xmlns:nsl="urn:iso:std:iso:15118:-20:CommonTypes">
<nsl:SessionID>3933323835363733</nsl:SessionID>
<nsl:TimeStamp>1620044866</nsl:TimeStamp>
</nsl:Header>
</ns0:AuthorizationSetupReqg>

AuthorizationSetup

Res

<pO:Authorizat
xmlns:xsi="htt]
<pl:Header
<pl:Se

<pl:Tif
</pl:Heade
<pl:Respon
<pO:Author
<p0:Certif
<p0:EIM AS
</p0:Authoriza

>

| zationServices>EIM</p0:AuthorizationServices>
| cateInstallationService>false</p0:CertificatelInstallationService>

<?xml version="1.0" encoding="UTF-8"7?>

romrSetupRes—mirspt=—turmrrisorstdrtso 531 8—26-CommonMessagesti—
b://www.w3.0rg/200

1/XMLSchema-instance">
xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">
s1onID>3933323835363733</pl:SessionID>
eStamp>1624366043</pl:TimeStamp>

eCode xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0K</pl :Respon

esAuthorizationMode/>
ionSetupRes>

eCode>

6.11.4.4 Authoriz
e General

AuthorizationReq:
SelectedAuthorizaf
EIM_AReqgAuthoriz
AuthorizationRes:
ResponseCode =
EVSEProcessing =

e Error handling

[ChIN-BPT-006] If the, <SelectedAuthorizationService

ationReg/Res

ionService: EIM

ationMode: empty

DK

Ongoing/Finished when authorization is done

g
g

in AuthorizationReq is not EIM, the
A\uthorizationRes with ResponseCode = WARNING_ AuthorizationSelectioninvalid.

ECC shall send

[ChIN-BPT-007] °

) [l W7V al [Tl ! Al : 4 o I | el Aol : 4 Q
NS VUL Slidl STITU dlT AULTTUTNIZaUUTIINGY TTTICS5ayt WILUT OTITUICUAULTIUTIZAallulNTo

ervice = EIM after

receiving an AuthorizationRes with ResponseCode = WARNING_AuthorizationSelectionlnvalid.

[ChIN-BPT-008] The SECC shall wait for maximum three AuthorizationReq messages if the previous AuthorizationRes is
with ResponseCode = WARNING _AuthorizationSelectionlnvalid. After that the SECC shall respond with
FAILED if the SelectedAuthorizationService in AuthorizationReq is still not EIM.

Related requirements in ISO 15118-20: [V2G20-1583], [V2G20-2209], [V2G20-2219].
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o Message example

AuthorizationReq
<?xml version="1.0" encoding="UTF-8"7?>
<p0:AuthorizationReqg xmlns:pO="urn:iso:std:iso0:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">
<pl:SessionID>3933323835363733</pl:SessionlID>
<pl:TimeStamp>1624366043</pl:TimeStamp>
</pl:Header>
<p0:SelectedAuthorizationService>EIM</p0:SelectedAuthorizationService>
<p0:EIM ARegAuthorizationMode/>
</p0:AuthorizationReqg>

AuthorizationRes
<?xml version=[1.0" encoding="UTF-8"7?>
<p0:Authorizat}onRes xmlns:pO="urn:iso:std:iso0:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header|xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">
<pl:Se$sionID>3933323835363733</pl:SessionlID>
<pl:TiheStamp>1624366043</pl:TimeStamp>
</pl:Headef>
<pl:RespongeCode xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes”>0K</pl:RespongeCode>
<p0:EVSEPrdpcessing>Finished</p0:EVSEProcessing>
</p0:AuthorizationRes>

6.11.4.5 ServiceDiscoveryReqg/Res
e General
ServiceDiscoveryHes:
ServiceRenegotiatjonSupported = false
ServicelD = 6
FreeService = trueffalse

The servicelD in ServiceDiscoveryReqg.is:optional.

[ChIN-BPT-009] Independent from-the ServicelD in the ServiceDiscoveryReq, the SECC shall send ServicelD= 6
DC_BPT) in-ServiceDiscoveryRes.

The FreeService may be set.to true or false.

[ChIN-BPT-010] The.EVCC shall accept both true and false for FreeService.

e Error handling

[ChIN-BPT-011] Ifthe SECC does not send ServicelD = 6 in ServiceDiscoveryRes, the EVCC shall send SessionStopReq
to stop the session with EVTerminationCode = 1 and EVTerminationExplanation = WrongServicelD.
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o Message example

ServiceDiscoveryReq
<?xml version="1.0" encoding="UTF-8"7?>
<p0:ServiceDiscoveryReq xmlns:pO="urn:iso:std:iso0:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">
<pl:SessionID>3933323835363733</pl:SessionlID>
<pl:TimeStamp>1624366043</pl:TimeStamp>
</pl:Header>
</p0:ServiceDiscoveryReqg>

ServiceDiscoveryRes

<?xml version=pfF—6*+ cupudiu\j—"STF 8-
<p0:ServiceDis¢overyRes xmlns:pO="urn:iso:std:iso0:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlps:pl="urn:iso:std:is0:15118:-20:CommonTypes">
<pl:SessionID>B933323835363733</pl:SessionlID>
<pl:TimeStamp>1624366043</pl:TimeStamp>
</pl:Header>
<pl:ResponseCofle xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">0K</pl :ResponseCodle>
<p0:ServiceRen¢gotiationSupported>false</p0:ServiceRenegotiationSupported>
<p0:EnergyTranpferServicelList>
<p0:Service>
<p0:ServiceID>$</p0:ServiceID>
<p0:FreeServic¢>false</p0:FreeService>
</p0:Service>
</p0:EnergyTrapsferServicelList>
</p0:ServiceDigcoveryRes>

6.11.4.6 ServiceDetailsReq/Res
e General
ServiceDetailsReq
ServicelD = 6
ServiceDetailsRes
ServicelD = 6
ParameterSetID = [1:

Table 112 - ServiceDetailsReq/Res values

Connector = 2 Extended

ControlMode=2 Dynamic

MobilityNeedsMode=1 Mobility needs provided by SECC not allowed
Pricing=0 No pricing

BPTChannel=1 Unified

GeneratorMode Grid following or grid forming

NOTE 1: MobilityNeedsMode=2 leads to complexity in ScheduleExchange parameters; see requirement [V2G20-
1648]/[V2G20-1649]. For this first version of the guide the MobilityNeedsMode is limited to 1.

NOTE 2: By offering grid following or grid forming the EVSE will let the EV know in which mode it is. Grid following is
signaling the EV that a grid is present. This mode is also referred to V2G. Grid forming means that there is no
grid present. This is the case in V2H/emergency scenarios.
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e Error handling

ServiceDetailReq

<?xml version="1.0" encoding="UTF-8"7?>
<ns0:ServiceDetailReq xmlns:nsO="urn:iso:std:is0:15118:-20:CommonMessages">
<nsl:Header xmlns:nsl="urn:iso:std:iso:15118:-20:CommonTypes">
<nsl:SessionID>3933323835363733</nsl:SessionID>
<nsl:TimeStamp>1624366043</nsl:TimeStamp>
</nsl:Header>
<ns0:ServiceID>6</ns0:ServicelID>
</ns0:ServiceDetailReq>

ServiceDetailRes

"N ilrImo_au

<?xml version=
<p0O:ServiceDet
xmlns:xsi="htt]
<pl:Header
<pl:Se

<pl:Tij
</pl:Heade
<pl:Respon
<p0:Servic
<pO:Servic
<p0:Pa

<p

<p

</
<p

</
<p

</J
<p

</
<p

</
<p

</

</p0:P
</p0:Servi
</p0:ServiceDe

CIICUULIIYg™
i 1Res xmlns:pO="urn:iso:std:iso0:15118:-20:CommonMessages"
b://www.w3.0rg/2001/XMLSchema-instance">
xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">
s1onID>3933323835363733</pl:SessionID>
heStamp>1624366043</pl:TimeStamp>

>

1
. U OIT O

beCode xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0K</pl:Respon

EID>6</p0:ServiceID>

bParameterList>

FameterSet>
:ParameterSetID>1</p0:ParameterSetID>
:Parameter p0:Name="Connector">
<p0:intValue>2</p0:intValue>
0:Parameter>

:Parameter p0:Name="ControlMode">
<p0:intValue>2</p0:intValue>
0:Parameter>

:Parameter p0:Name="MobilityNeedsMede">
<p0:intValue>1</p0:intValue>
0:Parameter>

:Parameter p0:Name="Pricing">
<p0:intValue>0</p0:intValué&>
0:Parameter>

:Parameter p0:Name="BPTChannel">
<p0:intValue>1</p0:intValue>
O:Parameter>

:Parameter p0:NamesV'GeneratorMode'">
<p0:intValue>1</p0:intValue>
0:Parameter>

hrameterSet>

eParametefList>

failRes>

eCode>

6.11.4.7 Service§

electionReq/Res

e General

ServiceSelectionReq: ServicelD = 6 ParameterSetID = 1

ServiceSelectionRes: ResponseCode = OK

e Error handling

[ChIN-BPT-013] If in ServiceSelectionReq the ServicelD !=6 or ParameterSetID =1, ServiceSelectionRes shall contain

FAILED_ServiceSelectionlnvalid in the ResponseCode.

Requirement from

ISO 15118-20: [V2G20-433].
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Message example

ServiceSelectionReq

<?xml version='

<pl:Header

</p0:Selec

'1.0" encoding="UTF-8"7?>

<p0:ServiceSelectionReq xmlns:p0="urn:iso:std:iso0:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">

<pl:SessionID>3933323835363733</pl:SessionlID>
<pl:TimeStamp>1624366043</pl:TimeStamp>
</pl:Header>
<pO:SelectedEnergyTransferService>
<p0:ServicelID>6</p0:ServicelD>
<pO:ParameterSetID>1</p0:ParameterSetID>
tedEnergyvTransferService>

</p0:ServiceSe

| ectionReqg>

ServiceSelectionR

S

<?xml version=
<pO:ServiceSel
xmlns:xsi="htt]
<pl:Header
<pl:Se

<pl:Tij
</pl:Heade
<pl:Respon
</p0:ServiceSe

'1.0" encoding="UTF-8"?>

bctionRes xmlns:pO="urn:iso:std:iso0:15118:-20:CommonMessages"
b://www.w3.0rg/2001/XMLSchema-instance">
xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">
s1onID>3933323835363733</pl:SessionID>
heStamp>1624366043</pl:TimeStamp>

>

beCode xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes" >0K</pl:Respon
lectionRes>

eCode>

6.11.4.8 DC_Chq
[ )

General

There is no preset

rgeParameterDiscoveryReqg/Res

aspects of the EV and EVSE.

NOTE: In this guid

[ChIN-BPT-014]

e Error handling

[ChIN-BPT-015] ]

Any optional parameters inh \DC_ChargeParameterDiscoveryReq/Res may not be
tharging session.

[he SECCSshall validate the validity
DC_ChargeParameterDiscoveryReq message.

of the parameters

If invalid parameters are

tontaiy ResponseCode = FAILED_WrongChargeParameter.

parameter in this message pair for thistguide as all parameters shall be depende

e, all optional parameters are not'used, such as TargetSoC in DC_ChargeParamete

exchanged

BPT_DCNEPDReqgEnergyTransferMode is not used, the DC_ChargeParameterQ

nt on the electrical

rDiscoveryReq.

considered in the

in the
bxchanged  or  if
iscoveryRes shall

q

Related requireme

ht in 1ISO 15118-20: [V2G20-2272]
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e Message Example

DC_ChargeParameterDiscoveryReq

<?xml version="1.0" encoding="UTF-8"7?>
<p0:DC_ChargeParameterDiscoveryReq xmlns:pO="urn:iso:std:iso0:15118:-20:DC"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">
<pl:SessionID>3933323835363733</pl:SessionlID>
<pl:TimeStamp>1624366044</pl:TimeStamp>
</pl:Header>
<p0:BPT DC CPDRegEnergyTransferMode>
<p0:EVMaximumChargePower>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">7</pl:Exponent>
<pl:Value xmlns:pl="urn:iso:std:iso:15118:-20:CommonTypes">1</pl:Value>
</p0:EyMaximumChargePower>
<p0:EVHinimumChargePower>
<pl :Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">4</pl Expdnent>
<pl:Value xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">5</pltV&lue>
</p0:EyMinimumChargePower>
<p0:EVHaximumChargeCurrent>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes"%4</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes >3</pl:Value>
</p0:EyMaximumChargeCurrent>
<p0:EVHinimumChargeCurrent>
<pl}:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:ConmonTypes">2</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">1</pl:Value>
</p0:EyMinimumChargeCurrent>
<p0:EVJaximumVoltage>
<pl:Exponent xmlns:pl="urn:iso:std:iso:15118\ -20:CommonTypes">0</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118¢<20:CommonTypes">360</pl:Valug¢>
</p0:EyMaximumVoltage>
<pO0:EVHinimumVoltage>
<pl:Exponent xmlns:pl="urn:iso:std:iso¥15118:-20:CommonTypes">0</pl:Exp$nent>
<pl:Value xmlns:pl="urn:iso:std:ise;15118:-20:CommonTypes">310</pl:Valug¢>
</p0:EyMinimumVoltage>
<p0:TafgetSOC>85</p0:TargetSOC>
<p0:EVHaximumDischargePower>
<pl :Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">5</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">1</pl:Value>
</p0:EyMaximumbDischargePower>
<p0:EVHinimumDischargePowgr>
<pl :Exponent xmlnsgei="urn:iso:std:iso0:15118:-20:CommonTypes">5</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">1</pl:Value>
</p0:EyMinimumDischargePower>
<p0:EVMaximumDischargeCurrent>
<pl :ExponentXmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">2</pl:Exppnent>
<pl:Valuesxwlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">4</pl:Value>
</p0:EyMaxisumDischargeCurrent>
<p0:EVHinimomDischargeCurrent>
<pl Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">2</pl:Expdnent>
<p!l Neatue T .le—"uJ.u.J‘.eu.otd.iou.lfalls. ZCCVMWW%%W
</p0:EVMinimumDischargeCurrent>
</p0:BPT_DC_CPDRegEnergyTransferMode>
</p0:DC ChargeParameterDiscoveryReg>
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DC_ChargeParameterDiscoveryRes

<?xml version="1.0" encoding="UTF-8"7?>
<p0:DC_ChargeParameterDiscoveryRes xmlns:pO="urn:iso:std:iso0:15118:-20:DC"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">
<pl:SessionID>3933323835363733</pl:SessionID>
<pl:TimeStamp>1624366044</pl:TimeStamp>
</pl:Header>
<pl:ResponseCode xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">0K</pl:ResponseCode>
<p0:BPT DC CPDResEnergyTransferMode>
<p0:EVSEMaximumChargePower>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">3</pl:Exponent>
<pl:Value xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">11</pl:Value>
</p0:EVSEMaximumChargePower>
<pO:EVFEMIinimumChargePower
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">500</pl Valug>
</p0:EYVSEMinimumChargePower>
<p0:EVPEMaximumChargeCurrent>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes!>1</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">4<|/pl:Value>
</p0:EYVSEMaximumChargeCurrent>
<p0:EVPEMinimumChargeCurrent>
<p}:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:ComménTypes">1</pl:Exppnent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">3</pl:Value>
</p0:EVSEMinimumChargeCurrent>
<p0:EVPEMaximumVoltage>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20/CommonTypes">2</pl:Exp¢nent>
<pl}:Value xmlns:pl="urn:iso:std:iso0:15118:-20%CommonTypes">4</pl:Value>
</p0:EYVSEMaximumVoltage>
<pO0:EVBPEMinimumVoltage>
<pl :Exponent xmlns:pl="urn:iso:std:isq;15118:-20:CommonTypes">0</pl:Expdnent>
<pl}:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">250</pl:Valug¢>
</p0:EVSEMinimumVoltage>
<p0:EVpEMaximumDischargePower>
<pl :Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">3</pl:Expdnent>
<p}:Value xmlns:pl="urn:iso:std+viso:15118:-20:CommonTypes">11</pl:Value
</p0:EySEMaximumDischargePower>
<p0:EVBPEMinimumDischargePower
<pl :Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">500</pl:Valug>
</p0:EYSEMinimumDischargePower>
<p0:EV$EMaximumDischargeCurrent>
<pl :Exponent xmlhgkpl="urn:iso:std:iso0:15118:-20:CommonTypes">1</pl:Expdnent>
<pl:Value xmlas\\gdl="urn:iso:std:iso0:15118:-20:CommonTypes">4</pl:Value>
</p0:EySEMaximumDischargeCurrent>
<p0:EVPEMinimumDischargeCurrent>
<pl :Expoment xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">1</pl:Expdnent>
<pl:Valde xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">3</pl:Value>
</p0:EVSEMdnimumDischargeCurrent>
</p0:BPT DL _GPDResFnergyTransferMode>
</p0:DC ChargeParameterDiscoveryRes>

6.11.4.9 ScheduleExchangeReq/Res

e General

ScheduleExchangeReqg/Res message set is also mandatory even though this guide covers only dynamic control mode.
ScheduleExchangeReq:

MaximumSupportingPoints = 12

Dynamic_SEReqgControlMode
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Table 113 - ScheduleExchangeReq/Res

DepartureTime (seconds)

>0.
this guide.

is limited by type definition of unsignedint.

The range of the departure time shall be within the range of 15 mins (900) to 12 hours (43200) for

Note: this range limitation is for interoperability testing purposes only. Per ISO 15118-20, the range

EVTargetEnergyRequest

The energy request of the EV it needs to fulfil the target SOC as specified by the owner.

EVMaximumEnergyRequest

Maximum acceptable energy level of the EV

EVMinimumEnergyRequest

Not a guaranteed minimal amount

The energy request of the EV it needs to fulfil the minimum SOC as specified by the owner. Note:

ScheduleExchang

ResponseCode =

EVSEProcessing 3

NOTE 1:

operatin
NOTE 2: Optional
o

Error handling

[ChIN-BPT-016]

[ChIN-BPT-017]

ScheduleExchang

¢Res:
DK

Ongoing/Finished if Req is processed successfully

The parameters related to current, power and voltage provided in ScheduleExchange mess
consider

Ed as physical limitations, meaning that they are related to the physical abilities of the
j conditions. The values can be changed later in the energy.iransfer process.

parameters are not considered in this guide.

If the EVMinimumEnergyRequest  “is greater than

vill be terminated.

multiple ScheduleExchangeReq messages with different parameter values are reg

he lastest ScheduleExchangeReq shall be used.

Message Example

Req

EVMaximumEn
EVTargetEnergyRequest, the SECC shallirespond with ResponseCode = FAILED. Th

age pair should be
system under rated

ergyRequest  or
e charging session

eived, the value in

<?xml version=
<p0:ScheduleEx

xmlns:xsi="htt;

<pl:Header
<pl:Se

<pl:Tif

</pl:Heade

'1.0" encoding="UTF-8"?>

hangeReq sanlfis:pO="urn:iso:std:iso0:15118:-20:CommonMessages"
b: //www.w3¥org/2001/XMLSchema-instance">
xmlns:pd="urn:iso:std:is0:15118:-20:CommonTypes">
bs1oID»3933323835363733</pl:SessionID>
eStamp>1624366044</pl:TimeStamp>

X

<p0:Maximu

SUPPOT CINgPOINCSo 123/ PO Max IMUMS UPPOT CINg PO LT

<p0:Dynamic_ SERegControlMode>
<p0:DepartureTime>3600</p0:DepartureTime>
<p0:EVTargetEnergyRequest>

<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">3</pl:Exponent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">60</pl:Value>

</p0:EVTargetEnergyRequest>
<p0:EVMaximumEnergyRequest>

<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">3</pl:Exponent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">67</pl:Value>

</p0:EVMaximumEnergyRequest>
<p0:EVMinimumEnergyRequest>

<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:Exponent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">10</pl:Value>

</p0:EVMinimumEnergyRequest>
</p0:Dynamic_SERegControlMode>
</p0:ScheduleExchangeReqg>
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ScheduleExchangeRes

<?xml version="1.0" encoding="UTF-8"7?>
<p0:ScheduleExchangeRes xmlns:p0="urn:iso:std:iso0:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">
<pl:SessionID>3933323835363733</pl:SessionID>
<pl:TimeStamp>1624366044</pl:TimeStamp>
</pl:Header>
<pl:ResponseCode xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">0K</pl:ResponseCode>
<p0:EVSEProcessing>Finished</p0:EVSEProcessing>
<p0:Dynamic_ SEResControlMode></p0:Dynamic_ SEResControlMode>
</p0:ScheduleExchangeRes>

6.11.4.10 DC_CableCheckReq/Res

e General

DC_CableCheckReq : empty

U

DC_CableCheckRes:
ResponseCode = K

EVSEProcessing 3§ Ongoing. Setting to Finished when cable check is done.
e Error handling
None.

o Message exanpple

DC_CableCheckReq

<?xml version=[1.0" encoding="UTF-8"7?>
<p0:DC_CableCh¢ckReq xmlns:pO="urn:iso:stdviso:15118:-20:DC"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header|xmlns:pl="urn:iso:stdwr1$0:15118:-20:CommonTypes">
<pl:Se$sionID>3933323835363733</pl:SessionID>
<pl:TiheStamp>1624366044<ypl:TimeStamp>
</pl:Headef>
</p0:DC CableCheckReg>

DC CableCheckRes

<?xml version=[1.0" enfdng="UTF-8"7?>
<p0:DC_CableCh¢ckRese2uiTns:pO0="urn:iso:std:is0:15118:-20:DC"
xmlns:xsi="http://www:w3.0rg/2001/XMLSchema-instance">
<pl:Header|xmhis:pl="urn:iso:std:iso0:15118:-20:CommonTypes" >
<pl:Se$sionID>3933323835363733</pl:SessionlID>
<pl:TimeStamp>1624366044</pl:TimeStamp>
</pl:Header>
<pl:ResponseCode xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">0K</pl:ResponseCode>
<p0:EVSEProcessing>Finished</p0:EVSEProcessing>
</p0:DC CableCheckRes>
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6.11.4.11 DC_PreChargeReq/Res
e General

DC_PreChargeReq:

EVProcessing = Ongoing. Setting to Finished when the EV wants to move onto the next sequence

EVPresentVoltage = Voltage of the EV at inlet

EVTargetVoltage = Voltage the EVSE shall reach for the EV to end the pre-charge phase

DC_PreChargeRe

p.

ResponseCode = DK

EVSEPresentVoltgge = EVSE output voltage

NOTE 1: EVPresgntVoltage is the voltage that the EV measures at the inlet. The targét is reached if E
equal to|EVTargetVoltage. The usage of the EVPresentVoltage and EVJargetVoltage shall
Electrical System Implementation Guide.

NOTE 2: The pregision of the measurement in the EV will be defined in 1ISO 5474 series which is not

EVSE shall take this lack of standardized measurement precision into account if it is taking
value as|base for certain decisions.

e Error Handling

None.

e Message Example

DC _PreChargeReg

VPresentVoltage is
be referred to the

yet published. The
this measurement

(1.0" encoding="UTF-8"2%

eReq xmlns:pO="urn:ispjstd:iso0:15118:-20:DC"
b://www.w3.0rg/2001/XMLSchema-instance">
xmlns:pl="urn:isés5td:is0:15118:-20:CommonTypes">
s1onID>3933323835363733</pl:SessionID>
eStamp>1624366044</pl:TimeStamp>

>

Essing>0ngoing</p0:EVProcessing>

bntVoltagep

<?xml version=
<p0:DC_PreChar
xmlns:xsi="htt;
<pl:Header
<pl:Se

<pl:Tif
</pl:Heade
<pO0:EVProc
<p0:EVPres

>

<pl:Exponentsxmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:Exponenf
<pl:Value xq{lns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:Value>
</p0:EVPrepentiVoltage>
<p0:EVTarg¢t¥odltage>

<pl:Value xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">330</pl:Value>
</p0:EVTargetVoltage>
</p0:DC_ PreChargeReg>

<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:Exponent>
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DC PreChargeRes
<?xml version="1.0" encoding="UTF-8"7?>
<p0:DC_PreChargeRes xmlns:pO="urn:iso:std:iso:15118:-20:DC"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">
<pl:SessionID>3933323835363733</pl:SessionID>
<pl:TimeStamp>1624366044</pl:TimeStamp>
</pl:Header>
<pl:ResponseCode xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">0K</pl:ResponseCode>
<p0:EVSEPresentVoltage>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:Exponent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">330</pl:Value>
</p0:EVSEPresentVoltage>
</p0:DC PreChargeRes>

6.11.4.12 PowerDlIiveryReq/Res
e General
PowerDeliveryReq
EVProcessing = Opgoing/Finished

ChargeProgress =|Start to start charging/Stop to stop charging
NOTE 1: Pause apd Standby are not supported in this guide. EVPowerProfile is optional and will not b¢ used in this guide

NOTE 2: BPT_ChpnnelSelection is only used if power channel switching is required between Charging and Discharging.
Therefore not used in this guide.

PowerDeliveryRes
ResponseCode = QK
e Error handling

[ChIN-BPT-018] If ChargeProgress = Standby is used in PowerDeliveryReq, the SECC may termjnate the charging
brocess as if ChargeRrogess = Stop is received in this guide.

[ChIN-BPT-019] If the EVSE is not\able to perform power transfer in both directions, the message PowgrDeliveryRes shall
tontain ResponseCode = FAILED_PowerDeliveryNotApplied.

Related requiremepts in IS@45118-20: [V2G20-1411].

e Message exanllple

PowerDeliveryReq
<?xml version="1.0" encoding="UTF-8"7?>
<p0:PowerDeliveryReq xmlns:pO="urn:iso:std:iso0:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:iso:15118:-20:CommonTypes">
<pl:SessionID>3933323835363733</pl:SessionID>
<pl:TimeStamp>1624366045</pl:TimeStamp>
</pl:Header>
<p0:EVProcessing>Finished</p0:EVProcessing>
<p0:ChargeProgress>Start</p0:ChargeProgress>
</p0:PowerDeliveryReqg>
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PowerDeliveryRes
<?xml version="1.0" encoding="UTF-8"7?>
<p0:PowerDeliveryRes xmlns:pO="urn:iso:std:iso0:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">
<pl:SessionID>3933323835363733</pl:SessionID>
<pl:TimeStamp>1624366045</pl:TimeStamp>
</pl:Header>
<pl:ResponseCode xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">0K</pl:ResponseCode>
</p0:PowerDeliveryRes>

6.11.4.13 DC_ChargeLoopReqg/Res

e General
DC_ChargelLoopREq:

MeterinfoRequestgd = False

NOTE 1: For simplicity, Meterinfo is not supported in this guide.
EVPresentVoltage|= present voltage of the EV measured at the EV inlet
BPT_Dynamic_D({ CLReqControlMode: only mandatory parameters are used:

NOTE 2: EVMaxirnumV2XEnergyRequest and EVMinimumV2XEnergyRequest are optional parametérs and will not be
used in lEe first version of this guide. The EVSE may nt take.these values into consideration during chargeLoop.

NOTE 3: The EVMaximumEnergyRequest and EVMinimumEnergyRequest may be used to limit the bi-directional power
transfer fegion.

DC_ChargelLoopREs:

ResponseCode = K

EVSEPresentCurrent

EVSEPresentVoltgge

EVSEPowerLimitAchieved: true when EVSE has reached its power limit
EVSECurrentLimitfchieved:(true when EVSE has reached its current limit
EVSEVoltageLimitAchieved: true when EVSE has reached its voltage limit
BPT_Dynamic_DC_CtResControfvtoder only mandatory parameters are used

[ChIN-BPT-020] The EVSE shall respect the limits of EVMaximumPower and EVMaximumCurrent, whichever is lower,
during the charging

e Error handling

[ChIN-BPT-021] If the EVSE sends Meterinfo in DC_ChargeLoopRes when the MeterinforRequested in
DC_ChargelLoopReq = false, the EV shall ignore the MeterInfo received.

[ChIN-BPT-022] If the limits communicated in the DC_chargeLoopReq are exceeded by the EVSE (for example,
EVSEPresentCurrent > EVMaximumChargeCurrent), the EVSE may expect that the EV terminates the
charging session.
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[ChIN-BPT-023] If the EVMaximumEnergyLevel/EVMinimumEnergyLevel are not fulfilled at anytime during the charging
session (except when the charging session is started outside of the range of
EVMaximumEnergyLevel/EVMinimumEnergyLevel), the EVSE may expect that the EV terminates the
charging session.

DC_ChargelLoopReq
<?xml version="1.0" encoding="UTF-8"7?>
<p0:DC_ChargeLoopReqg xmlns:p0="urn:iso:std:iso0:15118:-20:DC"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">
<pl:SessionID>3933323835363733</pl:SessionlID>
<pl:TimeStamp>1624366045</pl:TimeStamp>
</pl:Header>
B I
20:CommonTypes|>false</pl:MeterInfoRequested>
<p0:EVPres¢ntVoltage>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:E&ponent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">330</pl :Nalle>
</p0:EVPregentVoltage>
<p0:BPT Dypamic DC CLRegControlMode>
<pl:EVfargetEnergyRequest xmlns:pl="urn:iso:std:iso:15118:-20s/CommonTypes">
<p} :Exponent>6</pl:Exponent>
<pl:Value>6</pl:Value>
</pl:EyTargetEnergyRequest>
<pl:EV}aximumEnergyRequest xmlns:pl="urn:iso:std:iso:15118:-20:CommonTypes"
<pl :Exponent>4</pl:Exponent>
<pl:Value>7</pl:Value>
</pl:EyMaximumEnergyRequest>
<pl:EV}inimumEnergyRequest xmlns:pl="urn:iso:std:iso:15118:-20:CommonTypes"
<pl :Exponent>0</pl:Exponent>
<pl:Value>0</pl:Value>
</pl:EyMinimumEnergyRequest>
<p0:EVHaximumChargePower>
<pl:Exponent xmlns:pl="urn:iso:std{iso:15118:-20:CommonTypes">7</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:4506:15118:-20:CommonTypes">1</pl:Value>
</p0:EyMaximumChargePower>
<p0:EVHinimumChargePower>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">4</pl:Exp$nent>
<pl:Value xmlns:pl="urniise:std:iso0:15118:-20:CommonTypes">5</pl:Value>
</p0:EyMinimumChargePower>
<p0:EVHaximumChargeCurrents>
<pl:Exponent xmlns(pl="urn:iso:std:iso0:15118:-20:CommonTypes">4</pl:Expdnent>
<pl:Value xmlns:ply"urn:iso:std:iso0:15118:-20:CommonTypes">3</pl:Value>
</p0:EyMaximumChardeCurrent>
<p0:EV}aximumVoltage>
<pl :Exponenmtyxmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">0</pl:Expdnent>
<pl:Valuernilns:pl="urn:iso:std:is0:15118:-20:CommonTypes">360</pl:Valug>
</p0:EyMaxigmuumvoltage>
<pO0:EVHinimumVoltage>
<pl *Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:1s0:15118:-20:CommonTypes">310</pl:Value>
</p0:EVMinimumvVoltage>
<p0:EVMaximumDischargePower>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">5</pl:Exponent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">1</pl:Value>
</p0:EVMaximumDischargePower>
<p0:EVMinimumDischargePower>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">5</pl:Exponent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">1</pl:Value>
</p0:EVMinimumDischargePower>
<p0:EVMaximumDischargeCurrent>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">2</pl:Exponent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">4</pl:Value>
</p0:EVMaximumDischargeCurrent>
</p0:BPT Dynamic DC CLReqControlMode>
</p0:DC ChargeLoopReg>
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DC_ChargelLoopRes

<?xml version="1.0" encoding="UTF-8"7?>
<p0:DC_ChargeLoopRes xmlns:pO="urn:iso:std:iso0:15118:-20:DC"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">
<pl:SessionID>3933323835363733</pl:SessionID>
<pl:TimeStamp>1624366045</pl:TimeStamp>
</pl:Header>
<pl:ResponseCode xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">0K</pl:ResponseCode>
<p0:EVSEPresentCurrent>
<pl:Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">4</pl:Exponent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">3</pl:Value>
</p0:EVSEPresentCurrent>
<p0:EVSEPresentVoltage>
<pl:Exponent xmlns:pl-"urn:iso:std:1s0:15118:-20:Commonlypes >3</pl:ExXponeng>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">3</pl:Value>
</p0:EVSEPfesentVoltage>
<p0:EVSEPoyerLimitAchieved>false</p0:EVSEPowerLimitAchieved>
<p0:EVSECufrentLimitAchieved>false</p0:EVSECurrentLimitAchieved>
<p0:EVSEVo}tageLimitAchieved>false</p0:EVSEVoltageLimitAchieved>
<p0:BPT Dypamic DC CLResControlMode>
<p0:EVPEMaximumChargePower>
<pl :Exponent xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">3</pl:Exppnent>
<p}:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">11</pl:Value
</p0:EyVSEMaximumChargePower>
<p0:EVPEMinimumChargePower>
<pl :Exponent xmlns:pl="urn:iso:std:iso:15118:-20CommonTypes">0</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:is0:15118:-20:;CommonTypes">500</pl:Valug>
</p0:EVSEMinimumChargePower>
<p0:EVPEMaximumChargeCurrent>
<pl :Exponent xmlns:pl="urn:iso:std:iso:15118:-20:CommonTypes">1</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:iso:15118:-20:CommonTypes">20</pl:Value
</p0:EySEMaximumChargeCurrent>
<pO0:EVPEMaximumVoltage>
<pl}:Exponent xmlns:pl="urn:iso:std¥iso:15118:-20:CommonTypes">2</pl:Expdnent>
<pl:Value xmlns:pl="urn:iso:std:1s0:15118:-20:CommonTypes">4</pl:Value>
</p0:EySEMaximumVoltage>
<p0:EVpEMaximumDischargePower>
<p}:Exponent xmlns:pl="urnwiso:std:iso0:15118:-20:CommonTypes">3</pl:Exppnent>
<pl:Value xmlns:pl="urniiso:std:iso0:15118:-20:CommonTypes">11</pl:Value
</p0:EVSEMaximumDischargePower>
<p0:EVPEMinimumDischargéRower>
<pl:Exponent xmlnsipl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:Exppnent>
<pl:Value xmlns:pl*"urn:iso:std:iso0:15118:-20:CommonTypes">500</pl:Valug¢>
</p0:EVSEMinimumDis¢HargePower>
<p0:EVPEMaximumBischargeCurrent>
<pl :Exponent) xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">1</pl:Expdnent>
<pl:Value=xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">20</pl:Value
</p0:EYSEMa¥imumDischargeCurrent>
<p0:EVPEMIhimumVoltage>
<pl:Exponent xmlns:pl="urn:iso:std:iso:15118:-20:CommonTypes">0</pl:Exppnent>
<pl:Value xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypes">250</pl:Value>
</p0:EVSEMinimumVoltage>
</p0:BPT Dynamic DC_CLResControlMode>
</p0:DC ChargeLoopRes>
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6.11.4.14 DC_WeldingDetectionReq/Res

e General

DC_WeldingDetectionReq:

EVProcessing = Ongoing/Finished till welding detection is done

DC_WeldingDetectionRes:

ResponseCode = OK

EVSEPresentVolt
e Error handling
None.

e Message Exan

DC_WeldingDetec

ST bbbl [ W7y s
C = VUILQyC ITIcasuicu dat Uic vV oL OUliTl

ple

ionReq

<?xml version=
<p0:DC Welding
xmlns:xsi="htt]
<pl:Header
<pl:Se

<pl:Tij
</pl:Heade
<p0:EVProc
</p0:DC Weldin

'1.0" encoding="UTF-8"?>

etectionReq xmlns:pO0="urn:iso:std:iso0:15118:-20:DC"
b: //www.w3.0org/2001/XMLSchema-instance">
xmlns:pl="urn:iso:std:iso0:15118:-20:CommonTypés">
s1onID>3933323835363733</pl:SessionID>
heStamp>1624366048</pl:TimeStamp>

- >

bssing>0Ongoing</p0:EVProcessing>

DetectionReqg>

DC_WeldingDetec

ionRes

<?xml version=
<p0:DC_Welding
xmlns:xsi="htt;
<pl:Header
<pl:Se

<pl:Tif
</pl:Heade
<pl:Respon
<p0:EVSEPT
<pl:Ex

<pl:Va
</p0:EVSEP
</p0:DC Weldin

'1.0" encoding="UTF-8"?>

etectionRes xmlns:pO="urntiso:std:iso0:15118:-20:DC"
b://www.w3.0rg/2001/XMLSchema-instance">
xmlns:pl="urn:iso:std:i50:15118:-20:CommonTypes">
s1onID>3933323835363733</pl:SessionID>
eStamp>1624366048</pl:TimeStamp>

>

bsentVoltageX

Fesentyoltage>
DetegtionRes>

onent xmlmsswpl="urn:iso:std:iso0:15118:-20:CommonTypes">0</pl:Exponent{>
lue xmlng™pl="urn:iso:std:is0:15118:-20:CommonTypes">300</pl:Value>

eCode xmlns:pl={Grn:iso:std:iso0:15118:-20:CommonTypes">0K</pl:RespongeCode>

6.11.4.15 Session

e General

SessionStopReq:

ptopReq/Res

ChargingSession = Terminate

SessionStopRes:

ResponseCode = OK

NOTE: Pause and ServiceRenegotiate are not supported in this guide.



https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL J2847™-2 SEP2023 Page 146 of 231

e Error handling

[ChIN-BPT-024] If ChargingSession = Pause or ServiceRenegotiate is sent in SessionStopReq by the EVCC, the SECC
shall send corresponding SessionStopRes with ResponseCode = FAILED xxx and terminate the
charging session.

Related ISO 15118-20 requirements: [V2G20-1955], [V2G20-1195].

If the sessionStopReq is sent before WeldingDetection (pre-mature session termination), the usage of
EVTerminationCode/Explanation is encouraged for debugging purposes.

Optional elements:

e EVTerminatiorfCode: 80 string
o EVTermination|Explanation: 160 string

SessionStopReq
<?xml version=[1.0" encoding="UTF-8"7?>
<p0:SessionStopReq xmlns:p0="urn:iso:std:is0:15118:-20:CommonMessages}
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pl:Header|xmlns:pl="urn:iso:std:1is0:15118:-20:CommonTypes">
<pl:Se$sionID>3933323835363733</pl:SessionlID>
<pl:TiheStamp>1624366049</pl:TimeStamp>
</pl:Headef>
<p0:ChargifgSession>Terminate</p0:ChargingSession>
</p0:SessionStppReg>

SessionStopRes
<?xml version=[1.0" encoding="UTF-8"7?>
<p0:SessionStopRes xmlns:p0="urn:iso:std:iso:15118:-20:CommonMessages"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-in$tance">
<pl:Header|xmlns:pl="urn:iso:std:iso:15118:-20:CommonTypes">
<pl:Se$sionID>3933323835363733</pliSessionID>
<pl:TiheStamp>1624366049</pl:TimeStamp>
</pl:Headef>
<pl:RespongeCode xmlns:pl="urn:iso:std:is0:15118:-20:CommonTypes">0K</pl:RespongeCode>
</p0:SessionStppRes>
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6.11.4.16 General Error Handling

[ChIN-BPT-025] The responseCode in the following table shall be used according to the requirements in ISO 15118-20.
The table is based on Table 224 in ISO 15118-20 with V2G messages which are used in this guide.

[ChIN-BPT-026] ISO 15118-20 [V2G20-459] shall apply.

Table 114 - General error handling

V2G Application Layer
Protocol Handshake
Messages V2G Application Layer Messages
o t—
8 P 2 &
& A S 5 @
4 > @ = 2 2 c = »
2 g & S b © s L | g
= ) = k3] c = 3}
2 o s b S K< X g s
3 2 ] © © © % 3 )
c Q aQ @ N N S g c
° [ [ [} = = = Q °
= = 2 Lo o o o 5 =4
i 2 2 2 g £ 2 3 i
ResponseCode (Enumeration) o &b &b & < < é n? ®
OK X X X X X X X X X
OK_NewSessionEgtablished X
WARNING_AuthorigationSelectioninvalid X
WARNING_EIMAuthorizationFailure X
WARNING_StandblyNotAllowed X
FAILED X X X X
FAILED_Sequencefrror X X X X
FAILED_Unknown$ession X X X X
FAILED_ServicelDlnvalid X
FAILED_ServiceSe]ectionlnvalid
FAILED_NoEnergy[TransferServiceSelected
FAILED_NoServicgRenegotiationSupported X X
FAILED_Contactorkrror
FAILED_PowerDeliveryNotApplied
FAILED_PauseNotAllowed X

7. APPLICATION LAYER\MESSAGE PROTOCOL

7.1 General Infofmatien and Definitions

A V2G message uses the EXI-based Presentation Layer as described in SAE J2931/1, Section 7. The communication
between EVCC and SECC at application layer level is based on a client/server architecture. The EVCC always acts as a
client (service requester) during the entire charging process, whereas the SECC always acts as a server (service
responder). Hence the EVCC always initiates communication by sending a request message to the SECC which then
returns the corresponding response message. All messages exchanged between EVCC and SECC are described with their
syntax and their semantics in 6.2, 6.3, and 6.4. The entire XML Schema definition describing both V2G message sets is
included in Appendix A.

Section 5.6.2 defines message timing and error handling for the V2G communication message exchange.

An example for a typical message sequence is shown in Appendix A.
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V2G communication consists of two different message sets:

e V2G application layer protocol handshake messages (see 6.2)

V2G application layer messages (refer to SAE J2931/4)
7.2 Protocol Handshake
7.2.1  Handshake Request-Response Message Pair

[V2G-DC-219]
including its version shall be negotiated between the EVCC and the SECC.

Before starting the application layer message exchange, an appropriate application layer protocol

In order to negotiafe the protocol between the EVCC and the SECC, the following application layer-pro
performed.

[V2G-DC-220]
equest message provides a list of charging protocols supported by the'EVEC.
[V2G-DC-221] ach entry in the list of supported EVCC protocols shall include the Protoc]
ersionNumberMajor and VersionNumberMinor, the SchemalD dynamically assigne
the Priority of the protocol entry. The Priority in the EVCG, request message eng
announce the preferred application layer protocol where Pritory equal to 1 indicates
and Priority equal to 20 indicates the lowest priority. 7he number of protocols inclu
essage is limited to 20.

[V2G-DC-222] he SECC shall respond with a supportedAppProtocolRes message indicating the |
or the subsequent message exchange by both‘the EVCC and the SECC.

[V2G-DC-223] he response message shall include a ResponseCode and the SchemalD of the prot

rom its own list of supported protocols the protocol with highest Priority indicated by

[V2G-DC-224] he SECC shall confirm (positively respond) an EVCC supported protocol even it
ersionNumberMinor in EVCC request message does not match with the VersionN

BPECC supported protoeol where the VersionNumberMajor matches.

NOTE: A higher value in the VersionNumberMinor indicates that (in comparison to a lower value) additi
will be transmitted from eitherthe EVCC or SECC. Implementations only supporting the lower Ve

tocol handshake is

he EVCC shall initiate the handshake sending a SupportedAppProtocolReq,message to the SECC. This

bINamespace, the
i by the EVCC and
bles the EVCC to
the highest priority
ded in the request

rotocol to be used

pbcol/schema which

is agreed as application protocol for the following communication session. Thereby, the SECC shall select

he EVCC.

the values of the
lumberMinor of an

bnal data elements
rsionNumberMinor

value may| not be able to process the data and may have to ignore this data; however, a difference in the

VersionNumberMinaf value between EVCC and SECC does not lead to an incompatibility. See
successful|protocel-negotiation.

[V2G-DC-225]

5.4 for examples of

s schema deviated

AIl'additional data element defined by the respective minor version shall be encoded 3

cl WAy Ot O OpPtiO .

[V2G-DC-226] Usually it is expected that the SECC is able to support the relevant application layer

protocols indicated

by the EVCC. However when none of the application layer protocols included the list received from the

EVCC is supported by the SECC, the ResponseCode in the response message

shall be equal to

Failed_NoNegotiation indicating that the protocol negotiation was not successful. In this error scenario,

the response message shall not include a SchemalD.

[V2G-DC-227]
session.

If no successful protocol negotiation can be achieved the EVCC shall not initialize a V2G communication
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[V2G-DC-228] This protocol handshake between EVCC and SECC shall be performed prior the actual V2G application
layer message exchange. Only the message set defined in the agreed protocol shall be used in the V2G
message flow except for minor deviations.

[V2G-DC-229] In the scope of SAE J2847-2 and DIN SPEC 70121, only the namespace “urn:din:70121:2012:MsgDef”
and the version number 2.0 shall be used to indicate DIN SPEC 70121.

7.2.2 Message Definition supportedAppProtocolReq and supportedAppProtocolRes

[V2G-DC-230] The EVCC shall implement the message and message elements as in defined in Figure 46.

e —

‘ AnnProtocolTvne
T e It

ﬂEProtocolNam esp3ace ‘

ﬂEVersionNum berMajor ‘

} VersionNumberMinor ‘

|
|
|
suppoiftedAppProtocolReq g}—[i]j{ AppProtocol } [ D
1.20 |
|
|

Figure 46 - Schema diagram—SupportedAppProtocolReq

[V2G-DC-231] The SECC shall implement the message and message elements as defined in Figurg 47.

;ResponseCode

supportedAppProtoc¢colRes 5_[7

Figure 47- Schema diagram—supportedAppProtocolRes
NOTE: See 7.1.1 for the XML schema code.

7.2.21 Semantics Description supportedAppProtocol Messages

[V2G-DC-233] ThemeSsage elements defined in the supportedAppProtocol messages shall be usetf as defined in 4.2.

7.2.2.2 Message Examples
7.2.2.2.1 Protocol Prioritization

V2G message example 1 and V2G message example 2 illustrate the exchange of suppAppProtocol messages between the
EVCC and the SECC. In the request message, the EVCC sends a prioritized list of supported application layer protocols to
the SECC. In the response message the SECC confirms one protocol (with version 2.0) using a ResponseCode equal to
“OK_SuccessfulNegotiation” and a schemalD equal to ten.

In the scope of DC charging, only the namespace “urn:din:70121:2012:MsgDef” and the major version number 2 and minor
vesrion number 0 shall be used to indicate compatiblity with this version of the SAE J2847-2 document except for V2H and
V2G described in Section 6 of this standard. The SAE namespace is also used for charging if connected to a bi-directional
DC EVSE and V2H or V2G is not requested.
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V2G Message Example 1 - supportedAppProtocolReq: Protocol Prioritization

<?xml version="1.0" encoding="UTF-8"?>
<ns0:supportedAppProtocolReqg xmlns:nsO0="urn:1s0:15118:2:2013:AppProtocol"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<AppProtocol>
<ProtocolNamespace>urn:iso:15118:2:2013:MsgDef</ProtocolNamespace>
<VersionNumberMajor>2</VersionNumberMajor>
<VersionNumberMinor>0</VersionNumberMinor>
<SchemaID>10</SchemalID>
<Priority></Priority>
</AppProtocol>

<AppProtocol>

<ProtocolNamespace>urn:din:70121:2014:Msgbef</ProtocolNamespace>

<Versio
<Versiol

<Schema

<Priori
</RAppProtoc
</ns0:supported]

(NumberMajor>2</VersionNumberMajor>
hNumberMinor>0</VersionNumberMinor>
[D>20</SchemalD>

L y>2</Priority>

1>

AppProtocolReqg>

V2G Message Example 2 - supportedAppProtocolRes: Protocol Prioritization

<?xml version="
<ns0:supportedAy
xmlns:xsi="htty
<ResponseCo
<SchemalID>1
</ns0:supported]
7.2.2.2.2 Minor
V2G message exa
EVCC and the S
(din:70121:2012 w,
the SECC confirm
However, the Res
deviation applies. 1

| .0" encoding="UTF-8"?>

pProtocolRes xmlns:nsO0="urn:1is0:15118:2:2013:AppRrotocol™
://www.w3.0rg/2001/XMLSchema-instance">
e>0K_SuccessfulNegotiation</ResponseCode>

</SchemalID>

AppProtocolRes>

Deviation

mple 3 and V2G message example 4 illustrate the exchange of suppAppProtocol mes
ECC. In the request message, thecEVCC sends just one supported applicat
th version 1.0) to the SECC. TheSECC supports protocol version 1.1 only. In the

5 protocol (din:70121:2012) with VersionNumberMajor equal to one using a schen
ponseCode is equal to OK: SuccessfulNegotiationWithMinorDeviation signalling th
[he EVCC may now expect message elements which aren't known by the EVCC but

V2G Message Example 3 - supportedAppProtocolReq: Deviation in Minor Version

<?xml version="
<ns0:supportedAy
xmlns:xsi="htty
<AppProtoco
<Protoc
<Versiol

<Versio

| .0" encoding="UTF-8"?>
pProtocolReg\xmlns:ns0="urn:1is0:15118:2:2013:AppProtocol"
2/ /www . w3org/2001/XMLSchema-instance">

>
1Namespace>urn:din:70121:2012:MsgDef</ProtocolNamespace>
(Numb&rMajor>2</VersionNumberMajor>
hNUmberMinor>0</VersionNumberMinor>

sages between the
ion layer protocol
esponse message
halD equal to one.
at a minor version
can be ignored.

<Schema

[ D] Schemall

<Priority>1</Priority>
</AppProtocol>
</ns0:supportedAppProtocolReqg>

V2G Message Example 4 - supportedAppProtocolRes: Deviation in Minor Version

<?xml version="1.0" encoding="UTF-8"?>
<ns0:supportedAppProtocolRes xmlns:nsO0="urn:1s0:15118:2:2013:AppProtocol"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<ResponseCode>0OK_ SuccessfulNegotiationWithMinorDeviation</ResponseCode>
<SchemaID>1</SchemalID>
</ns0:supportedAppProtocolRes>
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7.3 Message Structure
7.3.1  Overview

Section 6.3 describes the messages of the V2G messages and their contents. It is divided into the following three
subsections:

e V2G message definition (see 9.5.2)
e V2G message header definition (see 9.5.3)

e V2G message body definition (see 9.5.4)

The application layler message set is signalized by the XML schema namespace “sae:2847:2:2022:MsdDef.” See the XML
schema definition ih Appendix D for details concerning subnamespace definitions used for the message definition.

7.3.2 Message Definition
The schema is defined in the V2G application layer message.

[V2G-DC-234] The EVCC and the SECC shall implement the V2G message structure as defined in Figure 48.

yingcii_hJe s;\g;e ; rTiypej‘
Header Q]—(\ ‘
7777777 _
V2G_Message @_[7 Eo;ry; ‘

Body [ {1

Figure 48 - Schema diagram—V2G message
[V2G-DC-235] The message elements of this message shall be used as defined in Table 115.

Table 115 - Semantics and type definition for a V2G message

Element Name Type Semantics
complexType: Root element that identifies this XML documgnt as a V2G
V2G_Message Includes the message elements message. It contains two child elements, a Header and Body
defined in this table element.

This element contains the content of the megsage header. It
includes generic information for protocol flow and is not directly

comptexType:

Header MessageHeaderType related to the semantics of each particular message defined in
See 6.3.3 6.4
complexType: This element contains the content of the message body. The
Body BodyType message body provides the actual semantics of each message
See 6.3.4 defined in 6.4.

V2G message example 1 shows an instance of a SessionSetupReq message. The header contains a SessionID equal to
zero (0) because a new V2G communication session is about to being stated. The body contains the message specific
content. In this case the message contains the message element EVCCID.
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V2G Message Example 1 - Example for a SessionSetupReq Message

<?xml version=“1.0"” encoding=“UTF-8"?>
<v2gci d:V2G Message xmlns:v2gci b=“urn:din:70121:2012:MsgBody”
xmlns:xmlsig="“http://www.w3.0rg/2000/09/xmldsig#”
xmlns:v2gci d=“urn:din:70121:2012:MsgDef”
xmlns:v2gci t=%“urn:din:70121:2012:MsgDataTypes”
xmlns:v2gci h=“urn:din:70121:2012:MsgHeader”>
<v2gci d:Header>
<v2gci h:SessionInformation>
<v2gci t:SessionID>00</v2gci t:SessionID>
</v2gci h:SessionInformation>
</v2gci_d:Header>
<v2gci d:Body>
<v2gci Ip:SessionSetupReq>
<v2¢ci b:EVCCID>002412E2B490</v2gci b:EVCCID>
</v2gci|b:SessionSetupReqg>
</v2gci_d:B¢dy>
</v2gci_ d:V2G_ M¢ssage>

7.3.3 Message hleader Definition

The message header contains general information that is included in all messages, Eigure 49 shows th¢ schema definition
of the V2G message header.

;SessionID

(MessageHeaderType :1:{4447

K....,.”..:,.,..\,......,.'Typc

T

T ds:SignatureType

‘ - ,:' mesig:Signatj g P ‘
|

Figure 49 - Schema diagram—message header
[V2G-DC-236] The message elements of the message header shall be used as defined in Table 116.

Table 116 - Semantics and type definition for a V2G message header

Element Name Type Semantics
simpleType: This message element is used by EVCC and SECC for
SessionID sessionIDType: hexBinary uniquely identifying a V2G communication session. See
(max length: 8) 6.4.1.2.1 for requirements concerning this message element.
e complexType: Optional Element:
Notification NotificationType, NOTE: This optional element shall not be used.
Signature _ Optional Element:
9 NOTE: This optional element shall not be used.

[V2G-DC-548] The element “Signature” shall not be used.
[V2G-DC-619] The element “Notification” shall not be used.

NOTE: Please also see [V2G-DC-241] concerning the element “SessionID.”
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7.3.4 Message Body Definition

The message body contains information details related to a specific message. Figure 50 shows the schema definition of the
V2G message body. The messages described in the following section are derived from BodyBaseType, which represents
the abstract message content (see 6.3.2). The different application messages are defined by the BodyElement and
described in detail in 6.4.

Figure 50 - Schema diagram—message body

[V2G-DC-237] The BodyElement shall be used as defined in Table 117.

Table 117 - Semantics and type definition for a V2G message body.

Element Name Type Semantics
complexType: BodyElement is a head element of a'substitution group and does not
BodyElement BodyBaseType, appear itself in an instance of a message. Instead one of the body
See 6.4 elements defined in the substijtution group in 6.4 is irjstantiated.

7.4 BodyElemernt Definitions
741 Common Messages
7411  Overview

Messages defined| as common messages can be applied totlie message sequence in any charging mode defined in
ISO/IEC 15118.

7.4.1.2 Session|Setup
7.4.1.21 Sessidn Setup Handling

After a connection has been established between the EVCC and the SECC the V2G communication segsion is established
on application layef.

[V2G-DC-238] A\ V2G communication session shall be identified by a session identifier (session ID).
[V2G-DC-239] The SessionlD shall not change during a V2G communication session.
[V2G-DC-241] The EVEC shall set SessionID equal to zero.

74122 Sessign‘Setup Request

By using the SessionSetupReq message the PEV establishes a V2G communication session.

[V2G-DC-243] The EVCC and the SECC shall implement the mandatory message and message elements in Figure 51.

SessionSetupReqType

SessionSetupReq [%]—I—I:—--—:EI—FEUCCID

Figure 51 - Schema diagram—SessionSetupReq

[V2G-DC-244] The message elements of this message shall be used as defined in 4.2
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74.1.2.3 Sessio

n Setup Response

By using the SessionSetupRes the SECC responds to an SessionSetupReq. With the SessionSetup Response the EVSE
notifies the PEV with an enclosed response code, whether establishing a new session Session was successful or not.

[V2G-DC-245]

[V2G-DC-246]
[V2G-DC-247]
[V2G-DC-620]

[V2G-DC-621]
{

NOTE: Example: ]

7.4.1.3 Service

74131 Servic
The Service Disco
aspects of the V2(
services is already
various service typ

The message elements of this message shall be used as definedqin 4.2.
The SECC and the EVCC shall use the format for EVSEID as defined in DIN SPEC 9

The Power Outlet ID of DIN SPEC 91286 shall use thefallowing pattern: <Power Ou

To transform a string-based DIN SPEC 91286(EVSE ID to hexBinary representation

£--> 0x2, “3” <--> 0x3, “4” <--> 0x4, “5” <> 0x5, “6” <--> 0x6, “7” <--> 0x7, “8” <--> 0
£--> 0xA, Unused <--> 0xB .. OxF.

Figure 52 - Schema diagram—SessionSetupRes

31 (DIGIT/*"):

ollowing conversion rules shall be used for€ach character and hex digit: “0” <--> 0x

'he DIN SPEC 91286 EVSE ID “49*89*6360” is represented as “0x49 0xA8 0x9A 0x(
Discovery

b Discovery Handling
ery enables the EVCC to find all services provided by the EVSE. This document only
5 Cl with regards to charging of the PEV. Nevertheless, the basis for discovery of

consideredand offers means for extensibility. Therefore, the Service Discovery diff
es and scopes.

The EVCC and the SECC shall implement the mandatory message and message elements in Figure 52.

1286.
tlet ID> = DIGIT *
and vice versa, the

), 5111! <> 0X1, n52”
K8, ugu <> Oxg, %k

b3 0x60.”

describes relevant
future value added
brentiates between
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74.1.3.2

Service Discovery Request

By sending the ServiceDiscoveryReq message, the EVCC triggers the SECC to send information about all services offered
by the SECC. Furthermore, the EVCC can limit for particular services by using the service scope and service type elements.

[V2G-DC-248]

[V2G-DC-249]
[V2G-DC-557]
[V2G-DC-622]
7.4.1.3.3 Servic
After receiving the
case of a successf

the service discovd

[V2G-DC-250]

The EVCC and the SECC shall implement the mandatory message and message elements in Figure 53.

Figure 53 - Schema diagram—ServiceDiscoveryReq

The message elements of this message shall be used as defined 4.2\
If the optional element ServiceCategory is used, it shall always.centain the value “EV

The optional element ServiceScope shall not be used.

b Discovery Response
ServiceDiscoveryReq message of the EVCC,the SECC sends the ServiceDiscove

ry failed, the service list is empty and the response code indicates potential reasons

The EVCC and the SECC shall implement the mandatory message and message ele

‘ ServiceDiscoveryResType

‘ =

|
ServiceDiscoveryRes ;}—H E—

| ‘

ResponseCode ‘

Paym entOptions

Il service discovery, the response lists all available services of the SECC for the defir

charging.”

'yRes message. In
ed criteria. In case

ments in Figure 54.

[V2G-DC-251]

[V2G-DC-549]

Figure 54 - Schema diagram—ServiceDiscoveryRes

The message elements of this message shall be used as defined in 4.2.

The element “ServiceList” shall not be used.


https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL J2847™-2 SEP2023 Page 156 of 231

7.4.1.4  Service and Payment Selection
7.4.1.4.1  Service and Payment Selection Handling

Based on the provided services and the corresponding payment options by the SECC this message pair allows the
transmission of the selected PaymentOption, SelectedServices and related ParameterSets.

[V2G-DC-252] Only the PaymentOption “ExternalPayment” shall be used, since detailed payment options are not
defined.

7.4.1.4.2 Service and Payment Selection Request

This request messa i services are paid.

[V2G-DC-253] ments in Figure 55.

erVIcePaymentSeIectlonRequpe W
SelectedPaymentOption ‘
ServicePaymentSelectionReq EH—( ‘
SelectedServicelList ‘
- - N - _

Figure 55 - Schema diagram—ServicePaymentSelectionReq
[V2G-DC-254] The message elements of this message shall.be used as defined in 4.2.
7.4.1.43 Servicg and Payment Selection Response

With this message|the SECC informs the EVCC whether the selected services and payment option werg accepted.

e —

‘ ServicePaymentSelectionResType ‘

ServicePaymentSelectionRes g}—t[ijﬂﬁzResponseCode ‘ ‘
=

Figure 56 - Schema diagram—ServicePaymentSelectionRes

[V2G-DC-255] The message elements of this message shall be used as defined in 4.2,
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7415
7.4.1.51

[V2G-DC-481]

Contract Authentication

Contract Authentication Request

The EVCC and the SECC shall implement the mandatory messages and message elements in Figure 57.

[V2G-DC-482]
[V2G-DC-550]
[V2G-DC-545]
74152

Contrg

[V2G-DC-483]

[V2G-DC-484]

NOTE: By using t
but a resp
allows to d

Figure 57 - Schema diagram—ContractAuthenticationReq

The message elements of this message shall be used as defined. ifn4:2.
The element “GenChallenge” shall not be used.

The element “Id” shall not be used.

ct Authentication Response

The EVCC and the SECC shall implement the.mmandatory messages and message ele

B~

‘ ContractAuthenticationRes Type

=

ResponseCode ‘

ContractAuthenticationRes
7~ N\

EVSEProcessing ‘

Figure 58 - Schema diagram—ContractAuthenticationRes

The message elements of this message shall be used as defined in 4.2.

e EV.SEProcessing parameter, the EVSE can indicate to the EVCC that the processi
bnse message has to be sent to fulfil the timeout and performance requirements de
elay the V2G communication session while fulfilling the performance and timeout re

ments in Figure 58.

ng has not finished
fined in 5.6.2. This
uirements.

7416

7.4.1.6.1

Charge Parameter Discovery

Charge Parameter Discovery Handling

After being authorized for charging at the EVSE the EVCC sends a charge parameter discovery request message to the
EVSE. This message provides status information about the PEV and furthermore provides parameters like estimated energy
amounts for recharge and the point in time for the end of charge. In turn, the EVSE responds with its status information and
provides currently applicable power output limits.
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7.4.1.6.2 Charge Parameter Discovery Request

By sending the Charge Parameter Discovery Request message the EVCC provides its charging parameters to the SECC.

This message provides status information about the PEV and additional charging parameters, like
amounts for recharge and the point in time for the end of charge.

[V2G-DC-256]

_———
‘ ChargeParameterDiscoveryReqType ‘
‘ ;EVRequestedEnergyTransferType ‘ ‘
‘ ChargeParameterDiscoveryReq Qﬂi |
‘ —“’vZQx,i_i.E\iCha'rgvarreTe: { 1
‘ AC_EVChargeParameter ‘
‘ DC_EVChargeParameter ‘
| !

Figure 59 - Schema diagram—ChargeParameterDiscoveryReq
[V2G-DC-258] The message elements of this message shall be used asdefined in 4.2.

[V2G-DC-551] The element “AC_EVChargeParameter” shall not be used.

The definition of
(corresponding to $
Configuration EE,

FVRequestedEnergyTransferType supports_€onnectors according to SAE J1772.
BAE J1772 Type 1), IEC 62196-3 Configuration DD (corresponding to IEC 62196-2 Ty
and IEC 62196-3 Configuration FF. Based on the supported connectors, the EVC

charging services as defined in 4.2.

[V2G-DC-259] The EVCC shall use the EVRequestedEnergyTransferType as described in 4.2.

[V2G-DC-397] The ChargeParameterDiscoveryRes message shall contain the
{FAILED_WrongEnergyTransferType” if the content of element EVRequestedEnergyT|
ChargeParameterDiscoveryReq message is not valid, or does not match the cont
F\V/ChargeParameter.

If the EVCCfeguests DC charging using the extended pins of a vehicle connector
J1772 or IEC.62196-2 Configuration EE or Configuration FF, the EVCC shall transmi
FVRequestedEnergyTransferType.

[V2G-DC-623]

estimated energy

The EVCC and the SECC shall implement the mandatory messages and message elements in Figure 59.

Configuration CC
pe 2), IEC 62196-3
C can choose the

ResponseCode
ransferType” in the
ent of the element

according to SAE
t “DC_extended” in

[V2G-DC-624]

g the EVCC requests DC charging using the core pins of an connector accord

ng to SAE J1772
96-3 Configuration

DD (corresponding to an IEC 62196-2 Type 2), the EVCC shall transmit “DC _core” in
EVRequestedEnergyTransferType.
[V2G-DC-625] The EVCC shall not transmit other values than “DC_extended” and “DC core” in

EVRequestedEnergyTransferType.
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7.4.1.6.3 Charge Parameter Discovery Response

With the charge parameter discovery response message the SECC provides applicable charge parameters from the grid’'s
perspective. Next to general charge parameters of the EVSE, this optionally includes further information on cost over time,
cost over demand, cost over consumption or a combination of these. The term “cost” refers to any kind of cost specified in
this version of the standard and is not limited to monetary costs. Based on this cost information the PEV may optimize its
charge for the requested amount of energy.

[V2G-DC-260] The EVCC and the SECC shall implement the mandatory message and message elements in Figure 60.

‘ ChargeParameterDiscoveryResType

‘ —FResponseCode ‘

ChargeParameterDiscoveryRes @—F{w)ﬂk‘{, v2gci_t:SASchedules™|

—FEVSEProcessing ‘

‘H SAScheduleList
A A

—L v2gci_t:EVSEChargeParameter ‘

Z,

AC EVSEChargeParameter

N\

DC_EVSEChargeParameter

Figure 60 - Schema diagram=charge parameter discovery res

[V2G-DC-262] The message elements of this message shall be used as defined in 4.2.

NOTE: By using th
but a resp
allows to d

[V2G-DC-552]

[V2G-DC-626]

7.4.1.7 PowerD

e EVSEProcessing parameter, the EVSE can indicate to the EVCC that the processi
bnse message has to be sent to fulfil the timeout and performance requirements de
elay the V2G commuhication session while fulfilling the performance and timeout req

The element “AC _EVSEChargeParameter” shall not be used.

The EVSE shall provide its maximum output power limit in the element “EVSEMaxir

DC_EVSEChargeParameter.”

elivery

ng has not finished
fined in 5.6.2. This
uirements.

numPowerLimit” of

7.4.1.7.1 Power

Delivery Handling

The Power Delivery message exchange marks the point in time when the EVSE provides voltage to its connector and the
PEV can start to charge its battery.
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7.4.1.7.2 Power Delivery Request

By sending the power delivery request, the EVCC requests the EVSE to switch power on and transmits the charging profile
it will follow during the charging process.

NOTE: The point in time this message is sent does not necessarily correlate with the start of the charging process. The
onboard charger of the PEV may decide on the basis of its schedule when the charging process starts.

[V2G-DC-263] The EVCC and the SECC shall implement the mandatory message and message elements in Figure 61.

,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,

Figure 61 - Schema diagram—PowerDeliveryReq
[V2G-DC-264] The message elements of this message shall be.used as defined in 4.2.
[V2G-DC-558] The optional element “DC_EVPowerDeliveryParameter” shall be used.

7.4.1.7.3 Power|Delivery Response

After receiving the Power Delivery Request message of the EVCC, the SECC sends the Power Delivery Response message
including informatign if power will be available.

[V2G-DC-265] The EVCC and the SECC shall implement the mandatory messages and message elements in Figure 62.

‘ PowerDeliveryResType

|

‘ EResponseCode ‘ ‘

PowerDeliveryRes @T(i ‘
‘ A V2gci_t:EVSEStatus ‘ ‘

| |

|

|

AC atus Dj
_EVSEStatus—-]

|
I I
‘ M DC_EVSEStatus

Figure 62 - Schema diagram—PowerDeliveryRes

[V2G-DC-266] The SECC shall always accept the ChargingProfile of the EVCC (see 4.2) if it does not exceed the PMax
values of all PMaxScheduleEntry elements (see 4.2) according to the chosen SAScheduleTuple element
(see 4.2) in the charge parameter discovery response message (see 6.4.1.6.3).
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[V2G-DC-267] The SECC shall send the negative response code FAILED ChargingProfilelnvalid in the PowerDelivery
response message if the EVCC sends a ChargingProfile (see 4.2) which is not adhering to the PMax

values of all PMaxScheduleEntry elements (see 4.2) according to the chosen SAScheduleTuple element

(see 4.2) in the charge parameter discovery response message (see 6.4.1.6.3).

[V2G-DC-268]
[V2G-DC-553]
7.4.1.8 Session

7.4.1.8.1

The message elements of this message shall be used as defined in 4.2.

The element “AC_EVSEStatus” shall not be used.

Stop

Session Stop Handling

This V2G messag¢
message.

7.4.1.8.2 Sessio
By sending the Se

[V2G-DC-287]

7.4.1.8.3 Sessio

After receiving the
informing the EVC

[V2G-DC-288]

The EVCC and the SECC shall implement the mandatory message and message ele

The EVCC and the SECC shall implement the mandatory message and message ele

pair shall be used for terminating a V2G communication session initated by preceding

n Stop Request

Esion Stop Request the EVCC requests termination of the V2G communication sessi

— — — 5—0O—

‘ SessionStep\ype ‘

SessionStopReq g}—?—@ ‘

Lo

Figure 63 - Schema diagram—SessionStopReq
n Stop Response

Session Stop Request message of the EVCC, the SECC sends the Session Stop R
C if terminating the V2G communication session was successful.

‘ SessionStopResType ‘

SessionStopRes QJ—(*B{EResponseCode ‘ ‘
|

SessionSetupReq

pN.

ments in Figure 63.

esponse message

ments in Figure 64.

[V2G-DC-289]
7.4.2 DC-Messa
7.4.21

Messages defined

Figure 64 - Schema diagram—SessionStopRes

The message elements of this message shall be used as defined in 4.2.

ges

Overview

as DC-Messages shall be applied to DC charging message sequence only.
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7.4.2.2 Cable Check

7.4.2.21 Cable Check Handling

For a safe DC charging a cable check must be performed prior to charging.
[V2G-DC-269] For cable check details, refer to IEC 61851-23.

74222 Cable Check Request

With the Cable Check Request, the EVCC asks the EVSE to perform a cable check, which includes an isolation test, before
charging.

[V2G-DC-270] The EVCC and the SECC shall implement the mandatory messages and message-elements in Figure 65.

\ CableCheckReqType

CableCheckReq 7JSH DC_EVStatus

Rhp—C

Figure 65 - Schema diagram—CableCheckReq
[V2G-DC-271] The message elements of this message shall be used)as defined in 4.2.
7.4.2.2.3 Cable Check Response

After receiving the|Cable Check Request message of the EVCC, the SECC sends the Cable Check Response message
informing the EV apout result of cable check and EVSE status.

[V2G-DC-272] The EVCC and the SECC shall implement the mandatory message and message elements in Figure 66.

‘ CableCheckResType

e

\
EEVSEProcessing ‘

|

‘ T{ResponseCode ‘ ‘

CableCheckRes Q} | ( D ‘ DC_EV SEStatus
|

Figure 66 - Schema diagram—CableCheckRes

[V2G-DC-274] The message elements of this message shall be used as defined in 4.2.

NOTE: By using the EVSEProcessing parameter, the EVSE can indicate to the EVCC that the processing has not finished
but a response message has to be sent to fulfil the timeout and performance requirements defined in 5.6.2. This
allows to delay the V2G communication session while fulfilling the performance and timeout requirements.

7.4.2.3 Pre-Charge

7.4.2.3.1 Pre-Charge Handling

Pre-charge is used for adjusting the EVSE output voltage to the PEV RESS voltage in order to minimize the inrush current
when the contactors of the PEV are being closed.

7.4.2.3.2 Pre-Charge Request
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With the pre-charging request, the EVCC asks the EVSE to apply certain values for output voltage and output current. Since
the contactors of the PEV are open during Pre-Charging, the actual current flow from the EVSE to the PEV will be very
small, i.e., in most cases smaller than the requested output current. The PEV may use several pre-charging
request/response message pairs in order to precisely adjust the EVSE output voltage to the PEV RESS voltage measured

inside the PEV.

[V2G-DC-275] The EVCC and the SECC shall implement the mandatory messages and message elements in Figure 67.

e

yiPreChargeRequpe ‘

|

[V2G-DC-276]
74233 Pre-CH

After receiving the
the EV about EVS}

[V2G-DC-277]

|
|
PreChargeReq Q } [ D } EVTargetVoltage
|
|

Figure 67 - Schema diagram—PreChargeRegq

The message elements of this message shall be used as defined in 4.2.

arge Response

bre-charge request message of the EVCC, the SEC€C sends the pre-charge response
F status and present EVSE output voltage.

The EVCC and the SECC shall implement the mandatory messages and message ele

PréChargeResType

|

T{ResponseCode ‘ ‘
| |

|

|

\
|
PreChargeRes Q ‘ ( E ‘ DC_EVSEStatus
‘ \_{
|

EVSEPresentVoltage

Figure 68 - Schema diagram—PreChargeRes

The‘message elements of this message shall be used as defined in 4.2.

[V2G-DC-278]

message informing

ments in Figure 68.

7.4.2.4 Current Demand

7.4.241  Current Demand Handling

For DC charging control, cyclic exchange of requested current and voltage from PEV side is necessary.
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74242

Current Demand Request

By sending the current demand request the EVCC requests a certain current from EVSE. Also the target voltage and current
are transferred.

[V2G-DC-279]

[V2G-DC-280]

NOTE 1:

NOTE 2:

—

In accor
message

message.

For deta
see 4.2.

|
|
|
|
|
|
CurrentDemandReq @—l{iﬂ Y @ ) SO |
| o
|
|
|
|
|
|

BulkChargingComplete |

ﬂ;ChargingCom plete ‘

-
[

RemainingTimeToFullSoC ‘

Figure 69 ¢ Schema diagram—CurrentDemandReq

The message elements\of this message shall be used as defined in 4.2.

lance with [V2G-DC-641], the value of EVMaximumPowerLimit that is sent in any G
shall not exceed the value of EVMaximumPowerLimit that is sent in the ChargeParan

Is ontthe processing of “EVMaximumCurrentLimit” and “EVMaximumVoltageLimit” by

The EVCC and the SECC shall implement the mandatory message and message elements in Figure 69.

urrentDemandReq
heterDiscoveryReq

the EVSE, please
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7.4.2.4.3 Current Demand Response

After receiving the current demand request message of the EVCC, the SECC sends the current demand response message
informing the EVCC about EVSE status and present EVSE output voltage and current.

[V2G-DC-281] The EVCC and the SECC shall implement the mandatory message and message elements in Figure 70.

[V2G-DC-282]
7425 Welding

7.4.2.51  Weldin

—FResponseCode ‘

4“ DC_EVSEStatus @

% EVSEPresentVoltage

—FEVSECurrentLimitAchieved \

CurrentDemandRes g}—(ijik

— EVSEVoltage‘imitAchieved |

|
|
|
| |
| \
| |
‘ ﬂ EVSEPresentCurrent ‘
| |
| |
|
|

%;EVSEPowerLimitAchieved \

Figure 70 ~.Schema diagram—CurrentDemandRes

The message elements of this message shall be used as defined in 4.2.

Detection

g Detection)/Handling

Since welded contgctorsimpose a safety risk, the PEV may optionally perform a welding detection at the

sequence, prior to

unfocking the connector. In order to detect welded contactors, the PEV steps thro

end of the charging

Ligh a sequence of

independently ope

1INg and closing IS two contactors while evaluating the voltage on the inlet side of the contactors in each

step. It may use its own voltage measurement at the inlet or the voltage measurement of the EVSE at its output, or both.
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7.4.2.5.2 Welding Detection Request

The EVCC sends the welding detection request to obtain from the EVSE the voltage value measured by the EVSE at its
output.

[V2G-DC-283] The SECC shall implement the mandatory message and message elements in Figure 71. For the EVCC,

it is optional to implement this message.

‘ WeldingDetectionRe qType

WeldingDetectionReq g}—i—(ijﬂ—{ DC_EVStatus ‘
L
-

Figure 71 - Schema diagram—WeldingDetectionReq
[V2G-DC-284] The message elements of this message, if implemented, shall be used as defined in 4.2.
7.4.2.5.3 Weldirlg Detection Response

After receiving thel welding detection request message of the EVCC, the SECE'Sends the welding detection response
message informing the EVCC about the EVSE status and the present EVSE ouiput voltage.

[V2G-DC-285] The SECC shall implement the mandatory message and.message elements in Figure| 72. For the EVCC,
it is optional to implement this message.

WeldingDetectionRes Type

;ResponseCode ‘

EVSEPresentVoltage

|

‘ ’—{
WeldingDetectionRes Q ‘( E } DC_EVSEStatus

‘ \_{

|

- - - -

Figure 72 - Schema diagram—WeldingDetectionRes
[V2G-DC-286] The message elements of this message, if implemented, shall be used as defined in 4.2.

8. NOTES

8.1 Revision Indleator

A change bar (l) located in the left margin is for the convenience of the user in locating areas where technical revisions, not
editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document title
indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in original
publications, nor in documents that contain editorial changes only.
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APPENDIX A - MESSAGE SEQUENCE EXAMPLES

A.1 MESSAGE SEQUENCE EXAMPLE SUCCESSFUL DC CHARGING SESSION

This section gives an overview of the message flow between the PEV and EVSE during normal operation for a DC charging
scenario. It does not provide an in depth view on message timings and other constraints. The sequence shown in Figures
A1 to A4 gives a basic overview of the different communication phases and the respective message sequence. The contents
of all messages are described in Section 7. For reasons of clarity and readability, the individual messages are represented

just by the message name rather than including the complete data structure and data types.

Dizconne ched

Instiadir ation

s Conne
«Check

tor plu ggedin
Proximity

CP State A with 100% CF Duty Cycle

CP State B with 100% CP Duty Cycle

M

CP State B with 5% CP Duty Cycle

v Tum on 59

supportedAppProtocolReq

supportedAppProtocolRes

SessionSetupReq
SessionSetupRes

ServiceDiscoveryReg
ServiceDiscoveryRes

Se rvtcn!":aﬁ,rmenﬁelecﬂonkeq
[

'S ServicePaymentSelectionRes

Figure A1 - Initialization sequence between PEV and EVSE

Cyclewhs
Gresen PH
ready

b CPDuty
n the
' mioduleis
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Initialization (cont.)

Ongoing ContractAuthenticationReq I .
EVSEProcessing f— ContractAuthenticationRes ‘
Finished
Ongoing P{ ChargeParameterDiscoveryReq :—
EVSEP1ocessing f— ChargeParameterDiscoveryRes ‘ q
Finished ({;b
Connectorhas (19
to be locked CP State C with 5% Duty Cycle q/> /
o
Ongoing__~| cableCheckRe . Cablechpckfor
. . g ua “ shortcircpits and
EVSEPfocessing  — CQB& heckRes ‘ isolation [ailures

- O°
Finishe Q
)

Figure A2 - Initialization sequencg ween PEV and EVSE (continued)

o

i

PreCharge e — \\
—= PreChar QIGQ
Lz ; g‘. Enable ofitput for
@ low powef tran sfer
L O ' Rampupjvoltage
Violtage match < \ ; PreChargeRes

DAY

Disable ipolation
and closg both tors | :
?‘ | PowerDeliveryReq — | Enable oyitputfor
. : high power ransfer
© Poww

no CurrentDemandReq

Energy Transfer

Endcharging? ( B, - CurrentDemandRes |

"'Esl -i FPowerDeliveryReq :

: PowerDeliveryRes |
— 1 Disableoultput
CP State B with 5% Duty Cycle

.
>

Figure A3 - Pre-charge and energy transfer sequence between PEV and EVSE
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ho [ WeldingDetectionReq"

Terminate Charging

Sequencefinished? ( ; Z J WeldingDetectionRes \
yes L
;. SessionStopReq
. SessionStopRes . Q
‘bQ
Filot State B with 5% Duty Cycle qu/
v
) Filot State B with 100% Duty Cycle q/ /
" h /
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L
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%
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Figufe A4 - Welding detection and term&ate charging sequence between PEV and EVSE
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APPENDIX B - SIGNALS TABLE

Table B1 - Signals table

Signal Source Destination Unit Purpose Default value xml Name xml Type

1 Bulk Charging Complete | EVCC SECC Boolean Display FALSE BulkChargingComplete Boolean
2 Bulk SOC EVCC SECC % Display 1 BulkSOC percentValueType
3 Charge Service SECC EVCC Complex Initialization 0 Charge Service ServiceChargeType
4 Charging Complete EVCC SECC Boolean Display FALSE ChargingComplete Boolean
5 Charging Profile EVCC SECC Complex control Null ChargingProfile ChargingProfileType
6 Eﬂgirgg\?vgroﬂle Entry EVCC SECC value control 0 Watts ChargingProfileEntryMaxPower PMaxType

ggar{gmg Profile Entry EVCC SECC seconds control 0 ChargingProfileEntryStart unsignedint
8 Contract (not used) EVCC SECC enumeration Display Null Contract enumeration
9 Date Time Now SECC EVCC value Initialization 0 DateTimeNow Long
10 Egr:n\:e?eﬁarge EVCC SECC Complex control Null DC_EVChargeParameter DC_EVChargeParameterType
11 ggr:n\qle?;wer Delivery EVCC SECC Complex control Null DC_EVPowerDeliveryParameter DC_EVPowerDeliveryParameterType
12 DC EV Status EVCC SECC Complex gg:’ltgy& EV_NotReady DC_EVStatus DC_EVStatusType
13 E;JraEr:]/eStErCharge SECC EVCC Complex control Null DC_EVPowerDeliveryParameter DC_EVSEChargeParameterType
14 DC EVSE Status SECC EVCC Complex giasfsgy& EVSE_NotReady DC_EVSEStatus DC_EVSEStatusType
15 Duration SECC EVCC value control 600 Duration unsignedint
16 Energy Transfer Type SECC EVCC Enumeration/ | Initialization DC_Extended EnergyTransferType EVSESupportedEnergyTransferType
17 EV Cabin Conditioning EVCC SECC Boolean Display FALSE EVCabinConditioning Boolean
18 EV Energy Capacity EVCC SECC Wh Display 1000 Wh EVEnergyCapacity PhysicalValueType
19 EV Energy Request EVCC SECC Wh Display 1000 Wh EVEnergyRequest PhysicalValueType
20 EV Error Code EVCC SECC Enumeration | Display NoData EVErrorCode DC_EVErrorCodeType
21 E\r/n :\t"ax'm“m Current EVCC SECC A Safety 0 EVMaximumCurrentLimit PhysicalValueType
22 | BV :\t"ax'm“m Power EVCC SECC W Initialization | O W EVMaximumPowerLimit PhysicalValueType
23 | [V Meximum Voltage EVCC SEee v Safety v Evivaximumyottagetimit— PhysicalValueType
24 EV Ready EVCC SECC Boolean Display 0 EVReady Boolean
25 5?;2?2;’%?: Energy EVCC SECC Enumeration | Initialization DC_Extended EVRequestedEnergyTransfer EVRequestedEnergyTransferType
26 EV RESS Conditioning EVCC SECC Boolean Display FALSE EVRESSConditioning Boolean
27 EV RESS SOC EVCC SECC % Display 1 EVRESSSOC percentValueType
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Signal Source Destination Unit Purpose Default value xml Name xml Type
28 EV Target Current EVCC SECC A Safety 0 EVTargetCurrent PhysicalValueType
29 EV Target Voltage EVCC SECC \% Initialization ov EVTargetVoltage PhysicalValueType
30 EVCC ID EVCC SECC value Initialization 0 EVCCID evcclDType
31 ilﬁsvggrrem Limit SECC EVCC Boolean Control FALSE EVSECurrentLimitAchieved Boolean
32 E\Qﬁa%g:?(‘)tlerance SECC EVCC A Initialization | 0 EVSECurrentReguldtionTol¢rance | PhysicalValueType
33 | CVSE Energytobe SECC EVCC Wh Display 1000 Wh EVSEEnergy ToBeDelivered PhysicalValueType
34 EVSE ID SECC EVCC value Initialization 0 EVSEID evselDType
35 EVSE Isolation Status SECC EVCC Enumeration | Initialization Invalid EVSElselationStatus isolationLevelType
N ‘?tE Maximum Current | g¢ o EVCC A Safety 0 EVSEMaximumCurrentLimif PhysicalValueType
37 E\r/n SitE Maximum Power | geoc EVCC w Initialization | O W EVSEMaximumPowerLimit PhysicalValueType
38 Ei\rf'lsitE Maximum Voltage SECC EVCC \% Safety ov EVSEMaximumVoltageLimi PhysicalValueType
39 | E SitE Minimum Current | g¢ o EVCC A Safety 0 EVSEMinimumCurrentLimit PhysicalValueType
a0 |2V ‘?tE Minimum Voltage | gg o EVCC v Safety oV EVSEMinimumVoltageLimit PhysicalValueType
41 EVSE Notification SECC EVCC text string Control StopCharging EVSENQatification EVSENGotificationType
42 E?é?fe Peak Current SECC EVCC A Initialization = | 0 EVSEPeakCurrentRipple PhysicalValueType
43 | EVSE PowerLimi SECC EVCC Boolean Control FALSE EVSEPowerLimitAchieved Boolean
44 EVSE Present Current SECC EVCC A Diagnostics FALSE EVSEPresentCurrent PhysicalValueType
45 EVSE Present Voltage SECC EVCC \% Diagnostics 0 EVSEPresentVoltage PhysicalValueType
46 EVSE Processing SECC EVCC text string control Null EVSEProcessing EVSEProcessingType
47 EVSE Status Code SECC EVCC text'string control EVSE_NotReady EVSEStatusCode DC_EVSEStatusCodeType
48 /E\c/rﬁsv\e/gltage Limit SECC EVCC Bbolean Control FALSE EVSEVoltageLimitAchieved Boolean
49 Free Service SECC EVCC Boolean control FALSE FreeService boolean
50 Full SOC EVCC SECC % Display 1 FullSOC percentValueType
51 Ssee” de)ra' Challenge (not | £y, sécc text string Display null GenChallenge genChallengeType
52 ID (not used) EVCC SECC value control 0 ID IDREF
53 Notification Max Delay SECC EVCC seconds control Etgrélg:hwftﬁigzm NotificationMaxDelay unsignedint
54 P Max SECC EVCC Watts control 500 watts PMax PMaxType
55 P Max Schedule SECC EVCC Complex control null PMaxSchedule PMaxScheduleType
56 P Max Schedule Entry SECC EVCC Complex control null PMaxScheduleEntry PMaxScheduleEntryType
57 | P Max Schedule ID SECC Evce value control null PMaxSchedulelD SAIDType

(short)
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Signal Source Destination Unit Purpose Default value xml Name xml Type
58 E:;zr)‘neter Set 1D (not EVCC SECC value Control ? ParameterSetID short
59 Payment Option SECC EVCC String Initialization Contract SelectedPaymentOption paymentOptionType
60 Priority EVCC SECC value Initialization 0 Priority priorityType
61 Profile Entry EVCC SECC Complex control null ProfileEntry ProfileEntryType
62 Protocol Namespace EVCC SECC anyURI Initialization url ProtocolNamespace protocolNamespaceType
63 Ready To Charge State EVCC SECC Boolean Control FALSE ReadyToChargeState Boolean
64 Relative Time Interval SECC EVCC Complex control null RelativeTimelnterval RelativeTimelntervalType
65 S(e)rgaining Time to Bulk EVCC SECC seconds Display 0 sec RemainingTimeToBulkSOC PhysicalValueType
66 gg@ai”ing Timeto Full | £ycc SECC seconds Display 0 sec RémainingTimeToFullSOC PhysicalValueType
67 Response Code SECC EVCC Enumeration | Control NoData EVErrorCode DC_EVErrorCodeType
68 SA Schedule List SECC EVCC Complex Initialization 0 SAScheduleList SAScheduleListType
69 SA Schedule Tuple SECC EVCC Complex control null SAScheduleTuple SAScheduleTupleType
70 SA Schedule Tuple ID EVCC SECC value control 1 SAScheduleTuplelD SAScheduleTupleType
71 SA Schedule Tuple ID SECC EVCC value control 0 SAScheduleTuplelD SAScheduleTupleType
72 Schema ID SECC EVCC value Initialization 0 SchemalD idType
73 Schema ID EVCC SECC value Initialization 0 SchemalD idType
74 g?)lt?grt]e(?] Etagsr;z?t EVCC SECC String Initialization Contract SelectedPaymentOption paymentOptionType
75 f:é%(;tEd Service (ot EVCC SECC Complex control null SelectedService SelectedServiceType
76 (Sneoltezfsee? d)Service List EVCC SECC Complex control null SelectedServiceList SelectedServiceListType
77 Service Category EVCC SECC text string control EVCharging ServiceCategory serviceCategoryType
78 Service Category SECC EVCC textsstring control ContractCertificate | ServiceCategory serviceCategoryType
79 Service Charge Type SECC EVCC Complex control null ChargeService ServiceChargeType
80 Service ID (not used) EVCC SECC value control ? ServicelD servicelDType
81 Service ID (not used) SECC EVCC value control ? ServicelD servicelDType
82 Service List SECC EVCC Complex control null ServiceList ServiceTagListType
83 Service Name SECC EVEC text string Display Null ServiceName serviceNameType
84 Service Scope EVCC SEGC text-string Display- N ServiceSeope serviceScopeType
85 Service Scope SECC EVCC text string Display Null ServiceScope serviceScopeType
86 Service Tag SECC EVCC Complex control null ServiceTag ServiceTagType
87 Start SECC EVCC value control 0 start unsignedint
88 Version Number Major EVCC SECC value Initialization 0 VersionNumberMajor unsignedint
89 Version Number Minor EVCC SECC value Initialization 0 VersionNumberMinor unsignedint
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APPENDIX C - RESPONSE CODE CORRELATION MATRIX

Table C1 - Response code correlation matrix



https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL

J2847™-2 SEP2023

Page 175 of 231

Response Code

Response Messa
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a 4 g =4 = © x S 3 0 2 2 Q
[3) > R c
Q o Q ®© 2 £ c 4 14 & o x
Q. 3 [} o = © [0} < x [«)] I Q Q
< 5] ] ° S < = [ £ ) 9] 2
3 @ Q & < P © 2 = a) a @
= S @ o} 8 ) Q (@)} ol € < s
o = Q Q = 2 o o = o) 5 ®
= % | 3 5 s | 2| ¢ g | 2| 5| 2| &
3 n 0 n Q () o o a ) = n
OK X X X X X X X X X X X X
OK_NewSessionEstablished X
FAILED X X X X X X X X X X X X
FAILED_SequenceError X X X X X X X X X X X X
FAILED_UnknownSession X X X X X X X X X X
FAILED_PaymentSelectioninvalid X
FAILED_ServiceSelectionlnvalid X
FAILED_WrongEnergyTransferType X
FAILED_WrongChargeParameter X
FAILED_ChargingProfilelnvalid X
FAILED_TariffSelectioninvalid X
FAILED_PowerDeliveryNotApplied X

NOTE: Messages and Response Codes that are not used for DC charging according to this spec are marked in gray in Table C1.
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APPENDIX D - REQUIREMENTS SUMMARY

The following table is intended to cross reference the content of DIN 70121 to J2847/2, J2931/1 and J2931/4.

Table D1 - Cross reference the content of DIN 70121 to SAE .J2847/2, SAE J2931/1, and SAE J2931/4

SAE
DIN Sections Descriptign Rqmt SAE J2847/2 J2931/1 SAE J2931/4
1 6.2.2 Applicability [V2G-DC-001] 4132 Applicability 4.3.2 Applicability
2 6.2.2 Applicability [V2G-DC-002] 4132 Applicability 4.3.2 Applicability
6.2.3 Usage of RFC referencgs [V2G-DC-003] 41.3.3 Usage of RFC references 4.3.3 Usage of RFC
references
4 |623 Usage of RFC referencps [V2G-DC-004] 4133 Usage of RFC refarénces 433 Usage of RFC
references
5 8.3.1.1.1 Basic Signaling [V2G-DC-005] 411 Message sequences
6 8.3.1.1.1 Basic Signaling p2G-bc-006}
7 8.3.1.1.2 High-Level Communication (HLC) M2G-DC-008}
Initialization of
8 8.3.3.2 Initialization of the Matdhing process [V2G-DC-014] 9.2 the matching
process
Initialization of
9 8.3.3.2 Initialization of the Matdhing process [V2G-DC-018] 9.2 the matching
process
Initialization of
10 8.3.3.2 Initialization of the Matghing process [V2G-DC-019] 9.2 the matching
process
Initialization of
11 8.3.3.2 Initialization of the Matghing process [V2G-DC-020] 9.2 the matching
process
Inter System
12 8.3.1.4.21 Inter System Protocol (ISP) [V2G-DC-021] 7.21 Protocol (ISP)
Initialization of
13 8.3.3.2 Initialization of the Matdhing process [V2G-DC-024] 9.2 the matching
process
Discovery of
. the connected
Discovery of the conneg¢ted Green
14 8.3.3.3 PHY node on EVSE side [V2G-DC-029] 9.3 Green PHY
node on
EVSE side
Discovery of
. the connected
Discovery of the conneg¢ted-Green
15 8.3.3.3 PHY node on EVSE side [Vv2G-DC-030} 9.3 Green PHY
node on
EVSE side
Discovery of
Discovery of the connected Green the connected
16 8.3.3.3 PHY node on EVSE side [V2G-DC-031] 9.3 Green PHY
node on
EVSE side
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SAE
DIN Sections Description Rgmt SAE J2847/2 J2931/11 SAE J2931/4
Discovery of
17 8333 Discovery of the connected Green [V2G-DC-032] 93 greeggngﬁc\;(ted
e PHY node on EVSE side ’
node on
EVSE side
Discovery of
. the connected
Discovery of the conneg¢ted Green
18 8.3.3.3 PHY node on EVSE side [V2G-DC-034] 9.3 Green PHY
node on
EVSE side
Discovery of
. the connected
Discovery of the conne¢ted Green
19 8.3.3.3 PHY node on EVSE side [V2G-DC-035] 9.3 Green PHY
node on
EVSE side
Discovery of
. the connected
Discovery of the conne¢ted Green
20 8.3.3.3 PHY node on EVSE side [V2G-DC-038] 9.3 Green PHY
node on
EVSE side
MME Content
21 8.3.3.3.2 MME Content for SLAG [V2G-DC-042] 9.3.2 for SLAC
Validation of the Matchipg EV -
22 8.3.34 EVSE V2G-bBC-043}
Validation of the Matchihg EV -
23 8.3.34 EVSE [V2G-DC-049]
Validation of the Matchihg EV -
24 8.3.34 EVSE p2G6-BC-051
Validation of the Matchihg EV -
25 8.3.34 EVSE
Validation of the Matchiphg EV -
26 8.3.34 EVSE [V2G-DC-056]
Validation of the Matchihg EV -
27 8.3.34 EVSE Pp26-BC-658)
28 8.3.3.5.1 Requirements [V2G-DC:059] 9.3.3.1 Requirements
29 8.3.3.5.1 Requirements [V2G-DC-060] 9.3.3.1 Requirements
30 8.3.3.5.1 Requirements [V2G-DC-061] 9.3.3.1 Requirements
Amplitude
31 8.3.3.5.2 Amplitude Map exchange [V2G-DC-064] 9.3.3.2 Map
exchange
Leave the
32 8.3.3.6 Leave the Logical Netwprk [V2G-DC-065] 9.3.3.3 Logical
Network
General
33 8.3.7.2 _G_ene_ral drawing for Green PHY [V2G-DC-071] 10.2 drawing for
injection Green PHY
injection
General
34 8.3.7.2 'G.ene'ral drawing for Green PHY [V2G-DC-072] 10.2 drawing for
injection Green PHY

injection
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SAE
DIN Sections Description Rgmt SAE J2847/2 J2931/11 SAE J2931/4
General
35 8.3.7.0 'G.ene'ral drawing for Green PHY [V2G-DC-075] 10.2 drawing for
injection Green PHY
injection
General
36 8.3.7.2 .G.ene.ral drawing for Gr¢en PHY [V2G-DC-076] 10.2 drawing for
injection Green PHY
injection
General
37 8.3.7.2 _G_ene_ral drawing for Gr¢en PHY [V2G-DC-077] 10.2 drawing for
injection Green PHY
injection
General
38 8.3.72 .G.ene.ral drawing for Gr¢en PHY [V2G-DC-078] 10.2 drawing for
injection Green PHY
injection
Signal
39 8.3.7.3 _Si_gna_l requirement for Green PHY [V2G-DC-081] 103 requirement
injection for Green
PHY injection
40 8.3.7.6.1 Overview [V2G-DC-088] 10.6.1 Overview
VRG
41 8.4.1 V2G communication of the EVCC [V2G-DC-096] 7.5 communication
sfates
VRG
42 8.4.1 V2G communication of the EVCC [V2G-DC-097] 7.5 communication
sfates
VRG
43 8.4.1 VV2G communication of the EVCC [V2G-DC-098] 7.5 cpmmunication
sfates
VRG
44 8.4.1 VV2G communication of the EVCC [V2G-DC-100] 7.5 cpmmunication
sfates
VRG
45 8.41 V2G communication of fhe EVCC [V2G-DC-~101] 7.5 cpmmunication
sfates
VRG
46 8.4.1 VV2G communication of the EVCC [V2G-DC-102] 7.5 cpmmunication
sfates
VRG
47 8.4.1 V2G communication of fhe EVCC [V2G-DC-103] 7.5 cpmmunication
sfates
VRG
48 8.4.1 VV2G communication of the EVCC [V2G-DC-105] 75 Tommunication
states
V2G
49 8.4.1 V2G communication of the EVCC [V2G-DC-106] 7.5 communication
states
V2G
50 8.4.1 V2G communication of the EVCC [V2G-DC-107] 7.5 communication

states
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SAE
DIN Sections Description Rgmt SAE J2847/2 J2931/11 SAE J2931/4
V2G
51 8.4.2 V2G communication of the SECC [V2G-DC-108] 7.5 communication
states
V2G
52 8.4.2 V2G communication of the SECC [V2G-DC-109] 7.5 communication
sfates
VRG
53 8.4.2 V2G communication of the SECC [V2G-DC-110] 7.5 communication
sfates
VRG
54 8.4.2 V2G communication of the SECC [V2G-DC-112] 75 communication
sfates
VRG
55 8.4.2 VV2G communication of the SECC [V2G-DC-113] 7.5 cpmmunication
sfates
VRG
56 8.4.2 V2G communication of the SECC [V2G-DC-115] 7.5 cpmmunication
sfates
VRG
57 8.4.2 VV2G communication of the SECC [V2G-DC-116] 7.5 cpmmunication
sfates
58 8.52 Applicable RFCs and L mltatlons and [V2G-DC-117] 762
Protocol Parameter Seffings
59 8.5.2.1 IPv6 [V2G-DC-118] 7.6.2.1
60 8.5.2.1 IPv6 [V2G-DC-119] 7.6.2.1
61 8.5.2.1 IPv6 [V2G-DC-120] 7.6.2.1
62 8.56.2.1 IPv6 [V2G-DC-121] 7.6.2.1
63 8.56.2.1 IPv6 [V2G-DC-122] 7.6.2.1
64 8.56.2.1 IPv6 [V2G-DC-123] 7.6.2.1
65 8.56.2.1 IPv6 [V2G-DC-124] 7.6.2.1
66 8.56.2.1 IPv6 [V2G-DC-~125] 7.6.2.1
67 8.56.2.1 IPv6 [V2G-DC-126] 7.6.2.1
General error
[V2G3-A09-126] 9.36 handling and
iming
constraints
68 | 8.5.2.2 Neighbour Discovery (ND) [V2G-DC-127] 7.6.2.2
General error
[V2G3-A09-127] 9.36 handling and
iming
constraints
69 8.5.2.2 Neighbour Discovery (ND) [V2G-DC-128] 7.6.2.2
70 8523 I(Tct:?\;lrge)t Control Message Protocol [V2G-DC-129] 76.23
71 8523 Internet Control Message Protocol [V2G-DC-130] 76.23

(ICMP)
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DIN Sections Description Rgmt SAE J2847/2 JZSQIE\SI'IEH SAE J2931/4
72 8523 I(T(t:?\;lr;e)t Control Message Protocol [V2G-DC-133] 76.23
73 8.5.3.2 (Sstit:fg? auto address configuration [V2G-DC-134] 76.3.2
74 8539 (Sstit:"‘[ecs:)s auto address [configuration [V2G-DC-135] 76.3.2
75 8.5.3.2 (szitpe\,lb(\ecsl)s auto address [configuration [V2G-DC-136] 76.3:2
76 8.5.3.3 Address selection [V2G-DC-137] 716:3.3
77 | 855 SECC discovery [V2G-DC-138] 76.5
o (o012 | e RCs TS | 6001
TCP Performance and Checksum
79 8.6.1.3 Recommendations and [V2G-DC-146] 7.7.1.3
Requirements
80 | 8.6.2.2 g‘g)‘t’gz;b';agnceié':fgﬁ ri]‘;”ss and [V2G-DC-148] 7.7.22
81 8.7.2 Supported ports [V2G-DC-149] 7.8.2
82 | 872 Supported ports [V2G-DC-151] 7.8.2
83 | 872 Supported ports [V2G-DC-153] 7.8.2
84 | 872 Supported ports [V2G-DC-154] 7.8.2
85 8.7.2 Supported ports [V2G-DC-155] 7.8.2
86 8.7.2 Supported ports [V2G-DC-156] 7.8.2
87 8.7.2 Supported ports [V2G-DC-157] 7.8.2
88 8.7.2 Supported ports [V2G-DC-158] 7.8.2
89 8.7.2 Supported ports [V2G-DC-159] 7.8.2
90 8.7.2 Supported ports [V2G-DC-160] 7.8.2
91 8.7.3.1 Structure [V2G-DC*161] 7.8.3.1
92 | 8.7.3.1 Structure [V2G-DC-162] 7.8.3.1
93 | 8.7.3.1 Structure [V2G-DC-163] 7.8.3.1
94 | 8.7.3.1 Structure [V2G-DC-164] 7.8.3.1
95 | 8.7.3.1 Structure [V2G-DC-165] 7.8.3.1
9% | 8.7.3.1 Structure [V2G-DC-166] 7.8.3.1
97 8.7.3.2 Header Processing [V2G-DC-167] 7.8.3.2
98 8.7.3.2 Header Processing [V2G-DC-168] 7.8.3.2
99 8.7.3.2 Header Processing [V2G-DC-169] 7.8.3.2
100 | 8.7.3.2 Header Processing [V2G-DC-170] 7.8.3.2
101 | 8.7.3.2 Header Processing [V2G-DC-171] 7.8.3.2
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DIN Sections Description Rgmt SAE J2847/2 JZSQIE\SI'IEH SAE J2931/4
102 | 8.7.3.2 Header Processing [V2G-DC-172] 7.8.3.2
103 | 8.7.3.2 Header Processing [V2G-DC-173] 7.8.3.2
104 | 8.7.3.2 Header Processing P26-BE-1741 +8-3-2
105 | 8.8.1.3 iﬁ;lisczt:iiggiﬂfg;gg‘eg EC 70121 [V2G-DC-175] 7913
106 | 8.8.1.3 iﬁ;}li‘;t:iigr?sl\ﬁfg;gg‘e? EC 70121 [V2G-DC-176] 79453
107 | 8.8.1.3 /E;(")”S;tttiiggstggsg'g‘egF EC 70121 [V2G-DC-177] 76.1.3
108 | 8.8.1.3 Eg;lizt;iggiﬂfgggg‘eg EC 70121 [V2G-DC-178] 7913
109 | 8.8.1.3 iﬁ;}iﬂ;‘gﬁiﬂfg;gg‘e? ECT0121 | v26.DC-179] 7913
110 | 8.9.3.1 General Information [V2G-DC-180] 7.7.31
111 | 8.9.3.31 Structure [V2G-DC-181] 7.7.3.3.1
112 | 8.9.3.31 Structure [V2G-DC-182] 7.7.3.3.1
113 | 8.9.3.31 Structure [V2G-DC-183] 7.7.3.3.1
114 | 8.9.3.3.1 Structure [V2G-DC-184] 7.7.3.3.1
115 | 8.9.3.3.1 Structure [V2G-DC-185] 7.7.3.3.1
116 | 8.9.3.3.1 Structure [V2G-DC-186] 7.7.3.3.1
117 | 8.9.3.3.2 Header Processing [V2G-DC-187] 7.7.3.3.2
118 | 8.9.3.3.2 Header Processing [V2G-DC-188] 7.7.3.3.2
119 | 8.9.34 SECC Discovery Requgst Message [V2G-DC-189] 7.7.3.4
120 | 8.9.34 SECC Discovery Requgst Message [V2G-DC-190] 7.7.3.4
121 | 8.9.34 SECC Discovery Requgst Message [V2G-DC-194] 7734
122 | 8.9.34 SECC Discovery Requgst Message [V2G-DC:192] 7734
123 | 8.9.34 SECC Discovery Requgst Message [V2G=DC-193] 7734
124 | 8.9.34 SECC Discovery Requgst Message [V2G-DC-194] 7734
125 | 8.9.34 SECC Discovery Requgst Message [V2G-DC-195] 7734
126 | 8.9.34 SECC Discovery Requgst MeSsage [V2G-DC-196] 7734
127 | 8.9.34 SECC Discovery Requgst Message [V2G-DC-197] 7734
128 | 8.9.34 SECC Discovery Request Message [V2G-DC-198] 7734
129 | 8.9.35 SECC Discovery Response Message | [V2G-DC-199] 7.7.3.5
130 | 8.9.35 SECC Discovery Response Message | [V2G-DC-200] 7.7.3.5
131 | 8.9.35 SECC Discovery Response Message | [V2G-DC-201] 7.7.3.5
132 | 8.9.35 SECC Discovery Response Message | [V2G-DC-202] 7.7.3.5



https://saenorm.com/api/?name=a17bdc09f42ca23b1d835ca48e0e3d83

SAE INTERNATIONAL

J2847™-2 SEP2023

Page 182 of 231

SAE
DIN Sections Description Rgmt SAE J2847/2 J2931/1 SAE J2931/4

133 | 8.9.35 SECC Discovery Response Message | [V2G-DC-204] 7.7.3.5
134 | 8.9.35 SECC Discovery Response Message | [V2G-DC-205] 7.7.3.5
135 | 8.9.35 SECC Discovery Respgree-Message—v¥26-B6-2067 35
136 | 8.9.35 SECC Discovery Respgnse Message | [V2G-DC-207] 7.7.3.5
137 | 8.9.35 SECC Discovery Respgnse Message | [V2G-DC-208] 7.7.85
138 | 8.9.35 SECC Discovery Respgnse Message | [V2G-DC-209] 3.5
139 | 8.9.35 SECC Discovery Respgnse Message | [V2G-DC-210] 77.3.5
140 | 8.9.35 SECC Discovery Respgnse Message | [V2G-DC-211] 7.7.3.5
141 | 8.9.3.6 Timing and Error Handlng [V2G-DC-212] 7.7.3.6
142 | 8.9.3.6 Timing and Error Handllng [V2G-DC-213] 7.7.3.6
143 | 8.9.3.6 Timing and Error Handllng [V2G-DC-214] 7.7.3.6
144 | 8.9.3.6 Timing and Error Handllng [V2G-DC-215] 7.7.3.6
145 | 8.9.3.6 Timing and Error Handl|ng [V2G-DC-216] 7.7.3.6
146 | 8.9.3.7 SECC Discovery servicg primitives [V2G-DC-217] 7.7.3.7
147 | 8.9.3.7 SECC Discovery servicg primitives [V2G-DC-218] 7.7.3.7
148 | 9.2.1 Handshake Request-Re sponse [V2G-DC-219] 6.2.1 Handshake Request- .

Message Pair Response Message Pair
149 | 92.1 Handshake Request-Re sponse [V2G-DC-220] a1 Handshake Request- _

Message Pair Response Message Pair
150 | 9.2.1 Handshake Request-R( sponse [V2G-DC-221] 6.2.1 Handshake Request- ‘

Message Pair Response Message Pair
151 | 9.2.1 Handshake Request-Re sponse [V2G-DC-222] 6.2.1 Handshake Request- .

Message Pair Response Message Pair
152 | 9.2.1 Handshake Request-Re sponse [V2G-DC-223] 6.2.1 Handshake Request- _

Message Pair Response Message Pair
153 | 9.2.1 Handshake Request-Re sponse [V2G-DC)224] 6.2.1 Handshake Request- _

Message Pair Response Message Pair
154 | 9.2.1 Handshake Request-R( sponse [V2G-DC-225] 6.2.1 Handshake Request- ‘

Message Pair Response Message Pair
155 | 9.2.1 Handshake Request-Re sponse [V2G-DC-226] 6.2.1 Handshake Request- .

Message Pair Response Message Pair
156 | 9.2.1 Handshake Request-Re sponse [V2G-DC-227] 6.2.1 Handshake Request- _

Message Pair Response Message Pair
157 | 9.2.1 Handshake Request-Re sponse [V2G-DC-228] 6.2.1 Handshake Request- _

Message Pair Response Message Pair
158 | 9.2.1 Handshake Request-Response [V2G-DC-229] 6.2.1 Handshake Request- ‘

Message Pair Response Message Pair

- Message definition

Message definition supportedAppProtocolRe
159 | 9.2.2 supportedAppProtocolReq and [V2G-DC-230] 6.2.2 anzp PP q

supportedAppProtocolRes supportedAppProtocolRes
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DIN Sections Description Rgmt SAE J2847/2 J2931/11 SAE J2931/4
. Message definition
Message definition supportedAppProtocolRe
160 | 9.2.2 supportedAppProtocolReq and [V2G-DC-231] 6.2.2 an‘ép PP q
supportedAppProtocolRes supportedAppProtocolRes
Semantics description Semantics description
161 | 9.2.2.1 [V2G-DC-233] 6.2.2.1 supportedAppProtocol
supportedAppProtocol nessages
messages
162 | 9.3.2 Message definition [V2G-DC-234] 6.3.2 Message definition
163 | 9.3.2 Message definition [V2G-DC-235] 6.3.2 Message definition
164 | 9.3.3 Message Header Definftion [V2G-DC-236] 6.3.3 Message Header
Definition
165 | 9.34 Message Body Definitign [V2G-DC-237] 6.3.4 Message Body Definition
166 | 9.4.1.2.1 Session Setup Handlin [V2G-DC-238] 6.4.1.2.1 Session Setup-Handling
167 | 9.4.1.21 Session Setup Handling [V2G-DC-239] 6.4.1.2.1 Session Sefup Handling
168 | 9.4.1.21 Session Setup Handling [V2G-DC-241] 6.4.1.2.1 Session, Setup Handling
169 | 9.4.1.2.2 Session Setup Request [V2G-DC-243] 6.4.1.2.2 Session Setup Request
170 | 9.4.1.2.2 Session Setup Request [V2G-DC-244] 6.4.1.2.2 Session Setup Request
171 | 9.4.1.23 Session Setup Responge [V2G-DC-245] 6.4.1.2.3 Session Setup Response
172 | 9.4.1.23 Session Setup Responge [V2G-DC-246] 6.4.1.2.3 Session Setup Response
. 4.2:40 EVSE ID
173 | 9.4.1.2.3 Session Setup Responge [V2G-DC-247] 641 2.3 Session Setup Response
174 | 9.4.1.3.2 Service Discovery Reqiest [V2G-DC-248] 6.4.1.3.2 EZ;VL']‘;ZP'SCOV"W
175 | 9.4.1.3.2 Service Discovery Reqiest [V2G-DC-249] 6.4.1.3.2 EZ;VJZZF'SCOVG’W
176 | 9.4.1.3.3 Service Discovery Resgonse [V2G-DC-250] 6.4.1.3.3 ge”"ce Discovery
esponse
177 | 9.41.3.3 Service Discovery Resgonse [V2G-DE251] 6.4.1.3.3 ge“’"’e Discovery
esponse
178 | 94.1.4.1 Serwc_e and Payment Selection [V2G.DC-252] 6.4.1.4.1 Serwc_e and Pa)_/ment
Handling Selection Handling
Service Payment
Service and Payment Selection 4.2.95 Selection Req
179 | 9.4.14.2 Request [V2G-DC-253] 6.4.1.4.2 Service and Payment
Selection Request
180 | 94.1.4.2 Service and Payment Selectior [V2G-DC-254] 6.4.14.0 Serwc_e and Payment
Request Selection Request
181 | 9.4.1.4.3 Service and Payment Selection [VZG-DC255] T3 Sprvm.p and Payment
Response Selection Response
182 | 9.4162 Charge Parameter Discovery [V2G-DC-256] 6.4.1.6.2 Charge Parameter
Request Discovery Request
183 | 9.41.6.2 Charge Parameter Discovery [V2G-DC-258] 6.4.1.6.2 C_harge Parameter
Request Discovery Request
184 | 94162 Charge Parameter Discovery [V2G-DC-259] 6.4.16.2 C_harge Parameter
Request Discovery Request
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185 | 94163 Charge Parameter Discovery [V2G-DC-260] 6.4.16.3 C_harge Parameter
Response Discovery Response
186 | 94.16.3 Charge Parameter Discovery [V2G-DC-262] 6.4.16.3 C_harge Parameter
Response Discovery Response
187 | 9.4.1.7.2 Power Delivery Requeslt [V2G-DC-263] 6.4.1.7.2 Power Delivery Request
188 | 9.4.1.7.2 Power Delivery Requeslt [V2G-DC-264] 6.4.1.7.2 Power Delivery Request
189 | 9.4.1.7.3 Power Delivery Respor{se [V2G-DC-265] 6.4.1.7.3 Power Delivery Response
’.L 426 Charging Profile
190 | 9.4.1.7.3 Power Delivery Responise [V2G-DC-266] o (ChargingProfile)
6.4.1.7.3 )
Power Delivery Response
426 Charging Profile
191 | 94.1.7.3 Power Delivery Responise [V2G-DC-267] o (ChargingProfile)
6.4.1.7.3 )
Power Delivery'Response
192 | 94.1.7.3 Power Delivery Responkse [V2G-DC-268] 6.4.1.7.3 Power Delivery Response
193 | 9.4.2.21 Cable Check Handling [V2G-DC-269] 6.4.2.21 Cable Check Handling
194 | 94222 Cable Check Request [V2G-DC-270] 6.4.2.2.2 Cable'Check Request
195 | 94.222 Cable Check Request [V2G-DC-271] 6.4.2.2.2 Cable Check Request
196 | 9.4.2.2.3 Cable Check Responssg [V2G-DC-272] 6.4.2.2.3 Cable Check Response
197 | 9.4.2.2.3 Cable Check Responsg [V2G-DC-274] 6.4.2.23 Cable Check Response
198 | 9.4.2.3.2 Pre Charge Request [V2G-DC-275] 6.4.2.3.2 Pre Charge Request
199 | 94.2.3.2 Pre Charge Request [V2G-DC-276] 6.4.2.3.2 Pre Charge Request
200 | 9.4.2.3.3 Pre Charge Response [V2G-DC-277] 6.4.2.3.3 Pre Charge Response
201 | 9.4.2.3.3 Pre Charge Response [V2G-DC-278] 6.4.2.3.3 Pre Charge Response
202 | 9.4.24.2 Current Demand Requgst [V2G-DC-279] 6.4.2.4.2 Current Demand Request
203 | 9.4.2.4.2 Current Demand Requgst [V2G-DC-280] 6.4.2.4.2 Current Demand Request
204 | 9.4.2.4.3 Current Demand Respdnse [V2G-DC)281] 6.4.2.4.3 g“"e”t Demand
esponse
205 | 9.4.2.4.3 Current Demand Respqnse [V2G-DC-282] 64243 current Demand
esponse
206 | 9.4.2.5.2 Welding Detection Reqfiest [V2G-DC-283] 6.4.2.5.2 ‘é\’:(;i";‘sgt Detection
207 | 9.4.252 Welding Detection Reqflest [V2G-DC-284] 6.4.252 ‘é\’:cﬁ'gsgt Detection
208 | 9.4.253 Welding Detection Response [V2G-DC-285] 6.4.2.53 ‘é"e'd'”g Detection
209 | 9.4.253 Welding Detection Response [V2G-DC-286] 64253 prelding Detection
esponse
210 | 9.4.1.8.2 Session Stop Request [V2G-DC-287] 6.4.1.8.2 Session Stop Request
211 | 9.4.1.8.3 Session Stop Response [V2G-DC-288] 6.4.1.8.3 Session Stop Response
212 | 9.4.1.8.3 Session Stop Response [V2G-DC-289] 6.4.1.8.3 Session Stop Response
213 | 9.5.2.1 ServiceTagType [V2G-DC-290] 4.2.99 Service Tag Type
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