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General Goal:
The CO, neutral Mobility
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Solution provided by the
Combined Charging System (CCS)
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1¥harIN e. V.

CharlIN

/Charging Connection\

Harmonise future
developments of
coupler systems for AC
and DC
Develop
recommendations for
standardi-sation

@arging Communicati(m

Support of development

, specification and test of

charging communication
Close gaps and provide
recommendations for

communication
protocols of the electric
vehicle (EV) charging
system

o J

| Empowering the next level of e-mobility

N Association
O messes

/Charging Infrastructure\

Harmonization of the
ramp-up of CCS charging
infrastructure and the
involved charging
process based on the
market needs: removing
market entry barriers for
EV owners, charge point
operators and

o )

* Focus Group Set-Up

/ Conformance Test| \

Interoperability

Requirements for
Golden Test Device
(GTD)
Interoperability of
customer use cases
Enabling of multiple
GTDs of manufacturers
or test houses
Achieve global

K manufacturers /

/ Grid Integration \

Vehicle-to-
grid/vehicle-to-home:
regulations for
standardisation

Solving of technical
issues

Integration of end
user view

K acceptance of GTDj

KDialogue with utilitiey

Expert Team

North America

Europe
André Kaufung

Asia
Jacques Borremans

@
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One system for all @3

Megawatt CHARIN
= i High Powe Charging Syst
ast Charging ' r rging System

i MCS) up to
@ Interoperable (FC<150kW) Charging (MCS) up

;. HPC-600kW . 4 5MW .
CCs- CCs-

DC-Connector .

Communication
ISO 15118

ISO 15118
PLC
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\_ ISO/IEC 15118 IEC 6188

4

Charging topology

<

SAE J2847 SAE J2931
—~ |EC 61851-

~_|EC 61851-24 —

EC 61851.21 IEC 61851-22

8AE International’

Safety

IEC 60529

IEC 60364-7-722

1ISO 6469-3
SAE J1766
ISO 17408
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Big picture CharIN’s role in standardization CHARIN
/_
Technical » Worldwide regulations & laws —

Regulations » National & regional aspects
.
4 N

p - Framework & foundation

Technical * Global Standardization - for the global

Standards * common input of CharlN members charging eco system
. /
4 ™\

ST . * Requirement definition & common goal
CharlN publications

(e. g. Position * Opinion formation & common understanding —

papers) * Guidance & consolidated global
communication
- /




Scope of application @

* Motorbike | Car | Bus | Truck | Marine Vessels | VTOL | Planes
CHARIN

T

/
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E-Bus&E-Truck fleets have different charging requirements &
from family-used EV

CHARIN




Electric consumption of a bus can define size of battery
 BUT: COST & Physical Size of battery puts limitation on choice

Type of vehicle

Electric Car (EV)

12m e-bus
18m e-bus

24m e-bus

Double decker bus

kKWh/100 km

Battery (kWh)
for Range of

400km
(20% safety margin)

&)
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e Charging times for about 400 km range for family EV =~ &

CHARIN

150 kw

50 kw |

minutes

A

min/400 km



» Charging times for about 400 km range for 12 meter bus &

CHARIN
600 kw ’ [ <40 min.

3/OKkw | | l 66 min. I
i —

110 min.

fﬁj 150 min.

440 min.

minutes

A

min/400 km



Public Transport: Range vs charging time &

CHARIN

EFFICIENT ENERGY

HIGH PERFORMANCE,
ZERO-EMISSION BUSES
TO MEET ANY ROUTE




Charging strategy or Charging infrastructure &)
affects size of battery

CHARIN
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Pantograph @

* For Opportunity charging
CHARIN
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Standards are important also for Pantographs @j
What is OppCharge? CHARIN

onboard 4fp?!.‘:j‘ plus, minus, ground,

o e,

e P

ilot ee;
e
N
\

Charging is done according to:
« EN/IEC 61851-23

= ISO/IEC 15118

= DIN70121

(aka CCS-2)
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Public Transport %)

CHARIN

The optimal trade off for batteries

Different solutions for different needs

150-600kW
Overnight charging

N [ = o oo 1 S0 000 136502056 o Nal|
< 4,2UUKg

OE 200-600kW QE , 200-600kW
Opportunity charging i £ 150 a0k
at Terminal f g |
ot Terminal ] 6,6,6,6_71,6.6.6,6._1,06.6.6.6_0 N

<1,500kg — B=32 —

| 200 600KW a3 200-600kW 200 600kW 200-600kW 200-600kW

Flash charging E I 150-600kW
At Stops

43“%' 9999T9999T9999D

< 800 kg

ik Ik Nk
rmwmw
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Public Transport

The impact on the utility grid and fleet operations

No down-time needed to charge the e-bus fleet, lighter charging infrastructure

| Bilafa
Overnight = =
charging EhlEh Bl

at depot
D@ HHOOEHIH Y

Op po.rtunity T
crang © g [7[[7 [’r
S - B 181010/01010.0/000!

v T A ¢

LM - B 16161616701010181050% -

flash-charging)
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Proterra Charging Fleet
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Value added services with ISO 15118 &)

CHARIN

 Communication protocol: ISO 15118




Grid Integration// Smart Charging with ISO 15118

Smart Charging can operate, based on several parameters: e.g.

SOC
Time left before Shift

Traveling distance

Topography of a route

Prioritise certain vehicles for special purposes
Offer V2G services

@
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Grid Integration// Smart Charging with ISO 15118 &

. . . CHARIN
* Busses can negotiate with several grid operators for the cheapest

purchases & highest sales of Electricity
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Grid Integration// Smart Charging &)
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Software: Security @

CHARIN

e Communication security @ Charging Station

[ P P FH ”lr})
T Tp)—

Vehicle -

E

Panta



Software: Security

e Communication security @ Charging Station @i

Payment Operator

ﬁ Confirmation of charge
FH_ 1 WT
\_/ .
O T — Station
Vehicle < >

Billing Information
Charging Service

3

Electricity Provider

Pantas-curry
enterprise - iot - blockchair

@
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Software: security

Tampering with Communication I\/Iessages

e Security Threats in EV and Charging Infrastructure [é

Payment Operator

Eavesdropping Charging Data & A
Session Hijacking Impersonatlon

Lﬂ o — Dlsputes or Repudiation
Vehicle ‘ s

Malicious Code Irij'é'é't"i'(")"r'iﬂ A

Security Requirements E%

= Secure Communication with mutual authentication Electricity Provider

= |ntegrity and non-repudiation for billing

= Confidentiality for personal & business information
Penta SECURITY

enterpr “iot - blockchain

= Availability of electricity

@
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Software: security &)

CHARIN

Protocol
e OSCP: Open Smart Charging
Protocol

. 7 * OCA: Open Charge Alliance
* Protocols and Security k@atures— E% - 0CPp : Open Charge Point

e Authentication

¢ PLUG IN CHARGE * TLS Secure Communication

[ FH A FH |
E 3
=g — — R OSCP / SO 61850
Vehicle -
ISO 15118 =~ TLS Secure Communication

« Encryption using TLS * Message Authentication

e Authentication

* Signing billing receipt

Electricity Provider
OCA

OCPP standardizes the communication between the charge spot and the party that operates the charge,

thereby allowing CSO back-ends and charge spots of different vendors to communicate.

=  OSCP(Open Smart Charging Protocol) allows a DSO (Distribution System Operators) to vary the capacity available

to charge stations in time,

Paatasiiiren the varying predicted capacity needed for other consumers in an area.



. )
Hackers could “power-jack” EV S

chargers to cause blackouts and
steal data, study finds

HOW blg 1s the risk that someone will hack an EV
charging network?

EV chargers are on the spectrum of the Internet of Things, and that means risk.

Shocking: Hacked electric vehicle chargers
display porn sites

@ JAMES BILLINGTON



Long distance Transport &)

CHARIN

2 x 600 kW




Bangkok Ferry @3
’ CHARIN

14 Chargers with 28 sets of CCS-
Combo?2 plugs
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Megawatt Charging System
Motivation and Scope

A CharlN task force was formed in March 2018 with the following purpose statement:

“Define a new commercial vehicle high power charging standard to maximize customer flexibility.” It was named the High Power Charging for
Commercial Vehicle Task Force (HPCCV for short) and later changed to “MCS” for “Megawatt Charging System”.

Requirements (not a complete list)

= Single conductive plug

= Max 1.500 VDC

= Max 3.000 ADC

= PLC+ISO/IEC 15118

=  Touch Safe (UL2251)

= On-handle software-interpreted override switch

= Adheres to OSHA & ADA (&local equivalent) standards
= FCCClass A EMI (&local equivalent)

= Located on the left side of the truck, roughly hip-height
= Capable of being automated

= UL (NRTL) certified

= Cyber-Secure

= V2X (bi-directional)




One system for all @—D

Megawatt CHARIN
F ; High Powe Charging Syst
ast Charging ' r rging System

i (MCS) up to 4.5
@ Interoperable (FC<150kW) Charging p

[l BER_(HPC-600kW) BN MW [
CCS- CCS-

DC-Connector

Communication ISO 15118

PLC

1ISO 15118
PLC

1ISO 15118
PLC

4 )

One System for
all
Automotive
E-bus/Truck
Industrial EV

Aeronautics: Marine
Aeronautics

Marine:

- /
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User applications with ISO 15118
AWC | ACD | PnC

/
L 1 T 1 I PAutomated Wireless Charging
I Tor—
.
4 ™
Automated Conductive Charging N
S— J
ey
N I —

Plug & Charge

&)

CHARIN
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CCS
Advantages of ISO 15118

CHARIN

Charging Communication Protocol m
System

For the first time, implementation of ISO 15118-20 Ed. 01 will serve all use cases to enable seamless introduction of

l ISO 15118-20 Ed. 01 adds additional features and charging methods
electric vehicles.

AC - Alternating current charging TLS — Transport Layer Security BiDi — Bidirectional charging
WPT — Wireless Power Transfer DC - Direct current charging ACD - Automatic connection device
ILF — Smart charging function / Intelligente Ladefunktionen PnC - Plug & Charge

*Limited bandwidth due to CAN bus based physical layer

&

CHARIN



Electric Island @—D

First of it's kind public electric truck charging site in Portland, Oregon. Partnership between Portland General Electric and Daimler CHARIN
Trucks America (PGE & DTNA). Is prepared for installation of MCS charger and Battery Storage.

. » o

»

A TR T e —M{E -

SIS E & viv o8

L ——
e
-

R V. | Megawatt ChargingV



High Power Charging for trucks - Project HOla @D

Objectives, Facts and figures CHARIN

1 8 84

= Hola essentials

+* Demonstration and real-life testing of MCS {} ©
Q
e —

¢ Knowledge base for a nationwide expansion of

. . . . 00000
MCS in alignment with NLL activities °
% Accompanying the standardization of MCS 13 consortium partners 4 truck manufacturers 12 electric trucks
. _ . _ funded by the Federal Ministry of Daimler, MAN, Scania, Volvo 8x CCS trucks
% Start with CCS charge points at four sites Transport and Digital Infrastructure 4x MCS trucks

= Two locations at motorway @
= Two locations at logistics centers
+»» Upgrade of all four sites with MCS interface in A‘\ 6

second phase
8 associated partners 4 charging sites upto1 MW

supporting with between charging power
truck OEMs knowledge and resources Dortmund & Berlin per charge point

+»* Operation of prototype trucks from four major



HOLA | Site selection & station layout

Hola corridor specifications

Ruhr area to Berlin along

Route highway A2

Total distance 496 km

# of sites 4

# of CCS
charge points

# of MCS
charge points

Total grid
power

11.4 MW

# of vehicles 12

Logistics site
“Ruhr area”

Highway site
“Lipperland”

Highway site
“Marienborn”

CHARIN

=
Logistics site
“Berlin / Wustermark”
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139 km

'
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160 km
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Project description @D
The innovation cluster project High Power Charging for Trucks/Busses (acronym: Hola), funded by the German CHARIN
Federal Ministry, plans to install and operate the first megawatt charging stations for trucks/busses in Europe.

(] imetine

Z Fraunhofer 1. E O 09/21 Project kick-off
technische universitat m?:'ft’:
dortmund ' - .
h | <> 03/22 Concept finalization
ellOX
® AbDS
SIEMENS o
cnBuw < Q1/23 Start of site construction
_ I ( ‘ and infrastructure installation
Associated partners <> Q1/24 Start of CCS pilot operation
erpan er ) .
VDA | s e A AN &RAST Hol a O Q3/24 Start of MCS pilot
_ operation
TR/\.TON IONITYT
- Q4/24 Concept confirmation
e.dis MEYERGKMEYER N
o NX Netze BW —
Technologiemanagement IAT by Sparte Dienstleistungen [r—— Char—ging hUb at l — Charging hUb at <> 12/24 PrOJeCt flnal
motorway service area logistics center




CHARIN

CharlIN Testival and 6th
Conference NORTH
AMERICA 2022

October 4-7,2022
Portland, Oregon (USA)
Host: Daimler Truck North America LLC.

Tester registration deadline: September 16th

ommuni

MCS

TESTIVAL
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CharlIN e. V. @D

CHARIN

CharIN China

CharIN Head Quarter _
CharlIN Asia ~

CharIN North America

CharlN Brussels CharIN Japan
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CharlIN India
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