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31 Con neCtIVIty ""I-71IE CPQO: Charge Point Operator
eMSP: e-Mobility Service Provider
DSO: Distribution System Operator

QSCP: Open Smart Charging Protocol
OCPP: Open Charge Point Protocol

S| SN EHE Y
< > < >
i A1t HHHAS 2
1%t HAAL Legend: oix}

BPT Support

Actor

DIN 70121 No BF
Suppott

\\4
ISO 15118-20 [EC 61850-90-8

OCHPdirect
OCPI

=\ 1so 15118-2 EVSE ocee CFO

roprietary

‘ IEC 61851-1 I IEC 63110 OpenADR
CHAdeMO \ Pre o IEEE 2030.5

IEC 60B70-5-104

IEC 61850-90-8




HM7|Xt =8 Connectivity 7|= L4 2] BIONEVER
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+  OCPP(Open Charge Point Protocol) 7Y 3 MH|A ESHE 7 1=
© 20Q0.1) T : SEGHESTY| A S0l FIOILH L8t 2Ot Z2 1M XX L V2G7H7Hs

OPEN CHARGE ALLIANCE
GLOBAL PLATFORM FOR OPEN PROTOCOLS

The Open Charge Alliance (OCA) is a global consortium of public and private
electric vehicle infrastructure leaders that have come together to promote open
standards through the adoption of the Open Charge Point Protocol (OCPP) and
the Open Smart Charging Protocol (OSCP).

OCPP 2.0.1 OCPP 1.6 OSCP 2.0

OPEN CHARGE POINT PROTOCOL OPEN CHARGE POINT PROTOCOL OPEN SMART CHARGING PROTOCOL

HIIXISKI2}

o OCPP 1.6 plus added o OCPP 1.5 o Communicate prediction of local = 5% xT
’ ’ EF7|% SHAZERSE

functionalities o SOAP and JSON available capacity for production
o Device Management o Smart Charging support for load and generation
o Improved Transaction handling balancing and use of charge o Fitting production and
o Added Security profiles generation of flexibility resources
o Added Smart Charging o (Local) list management support to grid capacity

functionalities o Additional status o Acts between Flexibility Providers
o Support for ISO15118 o Message sending requests such and Capacity Providers
o Display and messaging support as CP time or status at the CP o Applicable for site owners,
o additional improvements utilities and more

requested by the EV charging

community
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OCPP(Open Charge Point Protocol) 7H& AH|A E3HZE 7 |&

2.0Q2.0.1) B : EXEHST7 | JA| CHSOH| FOLIH <=5t Ot Z2{ 11 XIX| X V2G7}H ks

OCPP 1.5 OCPP 1.6
+  SOAP&JSON
60 use cases
+  28Xmessages
SOAP | s
24x2messages . 43 corfiquratonkeys
P OCPP1.6S i
15 configuration keys .6 Security

Remote Trigger
Smart Charging

Local Authorization List

Reservations

Firmware mgmt
OCPP1.5

OCPP1.6 core

— B

* +improvements
* 4+ Smat Charging
* +JSON support

A
1599

Al

OCPP 2.0

ISO 15118 Certificate mgmt
Display message
Tarriff & Cost

Security
Provisioning
Authorization
Local Authorization List
Transactions
Remote control
Availability
Reservation
Meter Values
Smart Charging
Firmware mgmt
Diagnostics
Data transfer

S

* + Better documentation
* + More functionalities
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=M Connectivity A | 15015118-X

« IS0 15118-20: X[2ZF X T2|=7HHlsE =T/

diel SH/ATS 2IoHV2G S QIEH|0|A S HOlol= S41 QIE{H|0| A0 Chot =M BE
FEAM(HPGP PLC), ISO 15118-8/9= 2MSTS &
Network Layer(OS| layer 3) O[&£E{ ISO 15118-20 Z=EZ X|&

+  I1SO15118-3/5 = RUSTS ¥

ron
ol

SLIWI-F) S

r

Application ISO 15118-2 Application layer messages (V2G Message),
Osl layer 7 SDP (SECC Discovery Protocol)
Network and
Presentation application EXI ISO 15118-4
OSl layer 6 1SO 15118-1 protocol (Efficient XML Interchange)
requirements Naep“:"oc;i;?‘d
GEr) General anu - V2GTP protocol
Sl layer 5 information 1SO 15118-20 (Vehicle-to-Grid Transfer Protocol) conforrance
and use case ja tests
Transport definition 2nd seneration UDP (User Datagram Protocol), TCP (Transmission
Osl layer 4 & Control Protocol), TLS (Transport Layer Security)
network and ' Yy
(merged with FETITET)
contents of protocol IP (Internet Protocol), SLAAC, DHCP
Osl layer 3 MOREIREEN  requirements Rker . '
for second
Data link edition) I1SO 15118-3 ISO 15118-5 ISO 15118-8 ISO 15118-9
OSl layer 2
e Physical and Physical and Physical and data link
Physical data link layer @ data link layer layer requirements for layer conformance test
OSl layer 1 requirements

Physical and data link
conform. tests M wireless communication I

for wireless comm.

The eight parts of I3Q 15118 and their relation to the dsyen ISQ/OSI layers

RO SHEH FO

S o~
(HPGP PLC) (WI-FI)
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AuthorizationSetupRes.xml (769 bytes) _
<2xmi version="1.0" encoding="UTF-8"2> ISO 15118 messages are XML based and defined

<ns2:AuthorizationSetupRes by XML Schema Definition(XSD)
xmins:ns2="urn:iso:std:is0:15118:-20:CommonMessages”

xmins:ns1="urn:iso:std:is0:15118:-20:CommonTypes" xmins:ns3="http:// 15118-20
wwwi.w3.0rg/2000/09/xmidsigh”> 15118-2

V2G_CI_AppProtocol.xsd

<nsl:Header>

<ns1:SessionID>834BA2D14D305318</ns1:SessionID> V2G_CI_AppProtocol.xsd

<ns1:TimeStamp>1635965565</ns1:TimeStamp> V2G Cl MsaDef xsd V2G_Cl_CommonMessages.xsd
</ns1:Header> _~l_ g .

V2G_CI_CommonTypes.xsd

<ns1:ResponseCode>0K</ns1:ResponseCode> V2G_Cl_MsgHeader.xsd VoG Ol AC.xsd
_CI_AL.Xs
<ns2:AuthorizationServices>EIM</ns2:AuthorizationServices> VZG_Cl_MSQBOdV.XSd
V2G_CI_DC.xsd
<ns2:AuthorizationServices>PnC</ns2:AuthorizationServices> V2G_CI_MsgDataTypes.xsd -
. , , . V2G_CI_WPT.xsd
<ns2:CertificatelnstallationService>true</ns2:CertificatelnstallationService> xmldsig-core—-schema

V2G_CI_ACDP.xsd

xmldsig—core-schema.xsd

<ns2:PnC_ASResAutherizationMode>
<ns2:GenChallenge>ZmSUeykzrO8sm7LFB8IVxA==</ns2:GenChallenge>
</ns2:PnC_ASResAuthorizationMode>

</ns2:AuthorizationSetupRes>

\d
EXI| EXI(Efficient XML Interchange) converts XML

Into bit—stream
v

AuthorizationSetupRes.exi (38 byles)

80 0C 04 41 A5 D168 A6 98 29 8C OF DB 48 B8 C0 62 00 Message bitstream is send to peer
01120833372A3D9499D677964D D9 6283 E4 AAE210

.
V2GTP
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Plug & Smart Wireless Bidirection ACD(Panto
six DC AC Security Cha? o Charain Power al Power graph for
9 ging Transfer Transfer busses)
DIN SPEC 70121 )
(2012/2014)
CHAdeMO © @)
ISO 15118-2
ISO 15118-20
(2020) © © © © © © © ©
Service ID
(unsfgrx'ggshort) 1 2 3 4 5-60000 60001-65535
1S015118-2
Service Name CAhC'D.C Certificate | 'Memet  UseCase | o 444, 50001-65535
arging Access Inform.
Senvice ID 1 2 3 4 5 6 7 8-64 65 66 67-32767 32768-65535
(unsignedshort)
IS015118-20
Service Name AC DC WPT  DC_ACDP AC BPT DC_BPT DC—BAFE:TDP— Internet PS"’;;'?J‘SQ
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&

Additional value-added services (VAS)

» Access to Internet-based services via separate HTTP(S) and FTP communication channels
(vendor-specific VAS are possible)

ISO 15118-20 (Q4 / 2020)

Wireless power transfer (WPT)
* WPT and Plug & Charge in combination guarantee most convenient customer experience

* One wireless communication channel for fine-positioning, pairing, and charge control

Bidirectional power transfer (BPT) for real smart grid support

Automated connection device (ACD)
= Support for high power DC charging of electric busses for public transport

= Control of pantograph for connection / disconnection
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ACV2G &H
- U4 7PH0lM AtEot= AC MEHES T 0|8 (FHE &% SH0f| Me)
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. A3t azo| mHelE A3 g H2 EW717H4 (V188 MY
(CHAdeMo7|4h 48 V2G 37| EXZ X
« EVOTAZ £5tV2G 2 &l THs 20|
Pros. o BN LR MA THs - Mg IEn =502 050
< AIMoZ 24 MY ZZ IS 27148 X8 80|
ST1 714 45 (DC-AC HH 2 2 5 O8] (1S0 15118-20)
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AOIE =7 MH|A | BPT (Bidirectional Power Transfer)

Use Cases:
* V2G (Vehicle~to—Grid): flexibility, stabilization, etc.
* V2H (Vehicle—to—Home): seff-consumption, blackout, peak consumption

XM AOLE STHAH[A

224 A7)

* V2B (Vehicle-to—Building): offices, company car park, etc.

* V2L (Vehicle—to—load): the vehicle becomes a source of auxiliary current (camping, works, etc.).

AC BPT Configuration Parameters :

ParameterNam | ParameterT P
Values Description
e vpe
c ¢ intVal 1: SinglePhase U fth "
onnector intValue 2. ThreePhase sage of the connector.
Indicate who can provide mobility
needs information. Value 2
. indicates that net only EVCC but
1: Mobility needs also SECC can provide mobility-
rovided by EVCC i - i
MobilityNeedsMod | | P = ¥ needs information [ho“‘:ever, the
e intValue 2: Mobility needs EVCC shall always provide an
provided by SECC initial mobility-needs information
allowed including DepartureTime). Value 2
can be selected only if
DynamicControlMode was
selected.
0: No pricing Providing information about which
Pricing intValue 1: Absolute Pricing pricing structure will be used in
2: Price Levels the offered schedules.
Type of installed power transfer
BPTCH . mtVal 1: Unified channel.
anne int¥alue 2: Separated Unified: Single channel
Separated: Dual channel
1: GridFollowing Power converter behavior. For
GeneratorMode intValue . . details see the IEC/TS 62898
2: GridForming series.
GridCodelslanding | ;... 1. ActiveDetection Parameter to determine what
DetectionMethod 2. PassiveDetection method is used to detect landing.

HO Powered by
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AOIE =7 MH|A | WPT (Wireless Power Transfer)

Use Case Elements:

« Discovery and Association with/without reservation

* Wireless communication setup
* Authentication

* Fine positioning

* WPT pairing

* WPT charging loop

* WPT end

WPT Configuration Parameters :

H
[¢]

Powered by
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: Price Levels

ParameterName ParameterType Values Description
Selection of which party (SECC
. 1: Scheduled or EVCC) is responsible to
ContrelMode intvalue 2: Dynamic fulfill the mobility needs of
this service session
0: No pricing Providing information about
Pricing intValue 1: Absolute Pricing which pricing structure will be

used in the offered schedules.

Table 1 - WPT power classifications for LD vehicles

WPT Power Class
WPT1 WPT2 WPT3 WPT4
Maximum input VA 3.7kVA 7.7 KVA 11.1 kVA 22 kVA
Minimum target emoicney &t | ,gmy >85% >85% | TBDin next phase
nominal X,y alignment
Minimum target efficiency at ;
offset position >80% >80% >80% TBD in next phase
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AOE =F MH|A | WPT (Wireless Power Transfer)

FFC E WPT Ll .BMDCDC_

Converter

«  SAEJ29547|8HTKWSWPT-3) X[ &

=) ESJI=NeIT] L
- RUSTS QISHFOD/LOD, P2PS 715 Lax
Vs
Cof L
m— SAE J1772
EVSE = =
Utility [SAE J2954 2 MSH 54432
Mains % Enable/Inhibit
]
sHIIS  AEE
: OBC
H / AC port :
lrijnm'ny / 12V
ane : : Batte
. Wireless Charger : 24
- Pcwer Converter : oy
. & Control : i— Battery
OBC VJPC :
DC pgrt
Can Msg
B w'\‘ 2 AAE
i SAEJ2931/1 | (S CNE)IsRc . e — avem e
i SAE J2836/6 nterface to N = = 7;‘
i |EEE 2802.11p Pt e S i e ||
E Part 1609.2 i,__i____ii'_'“_f_________.’ :‘E@ ; :,, 0o
in ;:.uw.~m-;u.w(3.xlun- ) PukupSysxcr‘rﬂ‘Hi_’AM'ﬂ) I R&R(EH ¥ FTPHA)

fﬁ
Smart Grid | SAE J2954 Std FOD/LOD, P2PS
Interoperability
[SAE J29547|0to] RHSH ESHF] [4EX AR HAE]




|

XM ADIE SH™AMH|A S2M ATH 2| BIONEVER
ADLE =7 MH|A | ACD (Automatic Charging Device)

ANsezE FHO| TEE =

- 3T Hod= HMBot7l floll EV 7t STI| FHS
S ST ER)71&0 et =2 %EH

ACD(Automatic Charging Device, X}

v =4 W s IWE-UHE S52
v EEe| 89701 BEX7|57t =X 2 HkWE =55 STA0ISS 18X, Foel, Lt
xEVO| SHAHEHE HESH= A2 A 0212 42 (k 28R TWIASA B8 & SHAULE AR, SHUDe dX|-2F XIF)
T E 2 HI|2 B3 B0 ALt AR A

X SX| SHFARE QI8 HYE, CIAZY 0| ZYRE KHOZEE] 1 ~1.2m 0|
JHe0| 2Tt AMAE HEX|Y ZLEXMT| E 11.5%)

« ACD 7|&2 3H £45%, ACDU(ACD Underbody), ACDS(ACD Sidebody) 24| SO 2

$
e e

MANUAL WEVC ACDU ACDS
“state of the art” Wireless Electric Automatic Connection Automatic Connection
conductive charging Vehicle Charging Device for vehicle Device for the conventional
Underbody connection Side connection interface
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ADIE =F MH|A | =R M7|xF £ #oJ#|2! CharlN (Charging Interface Initiative e.V) HlA{= ACDE 9J3t 2

& 7|20 Cioll EE3} T &
.

ACDS
‘/ % N
Automatic Connection Devices (AC‘ KQ‘
<

CCS | Charging Map

CharIN Com‘ormanceTesti(‘ 3 ‘.;H: A R
Megawatt Charging System (MCS5)

Plug & Charge

@ power grid

Position Papers & Regulation

@ T power grid

WKL | Customer Journey (@ = Connection interface; (2) = ACD relevant communication; (3) = Pairing and Positioning Device; (4) = Safety Consideration

!é ; vehicle Unit — ' (d’ Ground Unit A

Vehicle to Grid (V2G)

Ground Unit

Ground Unit
§ X

P R AP r—

«  CharINOAM= ACD 24 7|&9l Pairing & Positioning 7|0 CHal EVet EVSE Zt S

ISO 4130 =& 7|4, spatial position and direction (6 DOF)
Available ACD-types and connector types

Available max. power or voltage

Plug and Charge / Park and Charge readiness

Coordinate origin

Absolute geo coordinates of workspace

DN N N N NN

Real time information about availability or reservation

ACD workspace %
+ 30 polygon 0 Acos

+ Connector angle range within this polygon [ ACDU
« Parking space dimensions
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ADE =X MH|A | 1SO 15118 Public Key Infrastructure EN @) CHARIN

- 37 Eic|ES St st H YE S0 EL3 2SS MEoH7| #g SEH Hof &

[

@) CHARIN CharlIN Community Technology News Events Contact ° e
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n.global/technology/plug-and-charge

Project “Plug & Charge Europe”
is to set up a Public Key Infrastructure (PKI)

So far, the widespread implementation of Plug & Charge has been hindered by missing consensus and unity among the industry @ E'Ug and Charge
urope

as well as the pending standardization of key elements. This is now to change with the establishment of a dedicated project team
within the CharIN community.

The goal of the project “Plug & Charge Europe” is to set up a Public Key
Infrastructure (PKI), a technology needed to enable secure authentication and
authorization via Plug & Charge in accordance to 1ISO 15118, with CharIN as
operator and provider of required services. 1 8

CharlN, as neutral and international authority, shall ensure fairness as well as e ’
openness and guarantees a level playing field for operating the PKI across all - I~
stakeholders. Thus, “Plug & Charge Europe” shall successfully overcome previous ’_\‘ ﬂ
hurdles in the implementation. u = 1 8 ’ -
The team currently consists of 15 active members, namely BMW AG, bp, ElaadNL, RN P
EDF, EnBW, Groupe Renault, IBIL, Ingeteam, innogy eMobility Solutions, Porsche *, &
AG, Shell Global Solutions Deutschland GmbH, Stellantis, Total, Tritium and el

# »
Volkswagen AG, and additional supporters. A

With the aim of a Europe-wide rollout, further international automotive P ) 13s/236 = o Voulube T2
- - Ld
companies, charge point operators, technology and mobility service providers are

expected to join or support the project. ElaadNL - Explaining the Public Key Infrastructure (PKI)
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- 37| LU ES S5 AS s AU HE SL0| LRSS S HSot7| st A Hot #F  Deliverable 4.1

Plug & Charge

guidance document

Vehicle Production and Installation of Contract
Preparation of Contract-Based Billing

[+

viIG
Moot

< @
o POD ‘—r.
=~ B s (QEERGY
- [+
V2G .J
Certificate [ [2dd0EmProvcen) @
Vehicle Backend Operator
% Certificate 1 4
- Pool deliverSignedContractData]  [certificatelnstallationResponse |
N h
(getOEMP rovCen)
@ Certificate @ Contract
+ " |Prov. " Certificate g
¢createSignedContractData Service Pool ~
& iy |
[customed) Operator cre nedContractData
[generateSignedtomractData) Hubject
Mobility signedContractData @
ElE I@'_’ -
CA

Contract Conclusion and Vehicle Assignment

(Periodic) Provisioning of Contract Data
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AOIE S8 A

MH|A | 1SO 15118 Public Key Infrastructure

O Vehicle production: i 550
create
provisioning
certificate
(unique for each

inidividual vehicle)

install in vehicle
—

CertlD of the OEM provisioning certificate is given to customer
(e.g. in an information sheet/customer letter)

Clearing house/utility:

2 Fizs assign vehicle (CertlD
(3 . gn vehicle (CertlD)
3) Contract conclusion il
b2
=
I when confirming a contract: %
send CertlD of the OEM provisioning certificate to the 7

contract partner (mobility provider/utility)

(9 First charging (with this contract):

—"-J transmit OEM forward OEM
provisioning certificate = provisioning certifi cate
- create and send a -
- store contract certificate in 4——contract certificate

v

4—vehicle (OEM provisioning cert. —{ _ (incl. its private key) check OEM
remains in the vehicle) . provisioning
certificate and

identify contract

Puweredby
8| BIONEVER



00

BIONEVER

o]




HI1xt 54 x| & £F4

Ol K| 22| A|AE! | Standardization Landscape for Electromobility

Standards and protocols:

Status quo ..and future

IEC 61851
DIN SPEC 70121

& SO 15118
Electric SO 15118~
Vehide SO 15118

AR-E 2829-6 (EEBUS)
AR-E 2122-1000
IEC 63380

HEMS

_ OICP
CT?'”Q OCP!
station eMIP
OCHP
OCPP
IEC 637110

IEC 62746-10-1 Ed 1 (OpenADR)

OSCP
IEC TR 61850-90-8
IEC 63382

CPO: Charge point operator, HEMS: Home energy management system

Powered by
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AR-E 2829-6 (EEBUS)

H IEC 61850

Grid
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L4 X 22| A|AE! | Standardization Landscape for Electromobility

. IEETs

Grid Signals \ I /

Gateway

' |
=I;i . Market Signals ﬂfi ﬂ\i

'\. HAN/CLS | | “ ‘ .
Smart Meter

© oy,
EMS

|

+
* ="

-
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Sub-

Aggregator

EEBUS Communication

Energy Management System
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L X| 22| AJAE! | EEBUS

« EEBUS s a protocol suite for the Intemet of things that aims to standardize the interface between electrical consumers,
producers, storages and (logical) managing entities. \While its main area of application is the Energy demand management,
data exchange, and control of appliances it is also specified for Home automation.

»  The protocol stack is composed of two protocols. On the OSI model's transport layer, the so called Smart Home IP is
used, while the higher-ayer functionality is subsumed as SPINE (Smart Premises Interoperable Neutral Message Exchange).

jSPINE

JSPINE implements Smart Premises Interoperable Neutral-Message Exchange (SPINE) in Java. It's the data and trans-
port layer of EEBus. Our library provides an easy to use API, whose javadoc is published in the subchapter. This article

published by the University of Freiburg provides a comprehensive introduction into jSPINE as well as a simplified ex-
ample for the EEBus Use Case EVSE Commissioning and Configuration.

el

5[]
of

read(...) @

subscribe(...)

notify(...)


https://en.wikipedia.org/wiki/OSI_model
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« |IECTC69: ELECTRICAL POWER/ENERGY TRANSFER SYSTEMS FOR ELECTRICALLY PROPELLED ROAD VEHICLES

AND INDUSTRIAL TRUCKS

TC 69 Work programme (28)

Project
Reference

IEC 63380-1 ED1

Local Charging station management
systems and Local Energy Management
Systems network connectivity and
information exchange - Part -1 General
Requirements, Use Cases and abstract
Messages

IEC 63380-2 ED1

Local Charging station management
systems and Local Energy Management
Systems network connectivity and
information exchange - Part 2 Specific
Data Model Mapping

IEC 63380-3 ED1

Local Charging station management
systems and Local Energy Management
Systems network connectivity and
information exchange - Part 3
Communication Protocol and Cybersecurity
Specific Aspects

IEC 633804 ED1

Local Charging station management
systems and Local Energy Management
Systems network connectivity and
information exchange - Part-4 Test
Specifications

Document
Reference

69/849A/CD
16036 kB

BYETTICD

4722 kB

69/878/CD

416010 kB

BHT41ANP
M184kB

@ A==

b

Init.
Date

2021-03

2021-03

2021-03

2021-03

v

Charging
Station

Current

Stage v

PCC
2022-10

PCC
2023-04

PCC
2023-04

ACD
2021-03

Charging Current,
Power or Energy

Next
Stage

2022-11

2023-05

2023-05

CcD
2023-01

Working
¥ Group

PT 63380

PT 63380

PT 63380

PT 63380

- E
—

1T ..

Project

¥ Leader v

George Hallak

George Hallak

George Hallak

George Hallak

Fest. Publ. .
Date v

2024-09

2025-01

2025-01

2025-01
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