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Antitrust Statement: In discharging their responsibilities, members of CharlIN e. V. (association) function as individuals and not as
agents or representatives of any organization with which they may be associated.

In the course of all CharlIN activities, members and participants must avoid discussion about pricing, sales and marketing programs,
territories, customers, production capacity and other competitively sensitive topics. In the event any participant ever feels that the
course of association activities or statement or actions in association meetings is headed into such an area, participants should raise
the issue immediately so that further discussion of such matters can be suspended pending receipt of advice satisfactory to the
participants that the topics addressed to not give rise to antitrust problems.

Patent Disclosure: Each CharIN member or participant would be required to disclose at specified times during a development
process all patents and patent applications that are owned, controlled or licensed by the participant, member’s employer or third
party and that the participant believes may become essential to the draft specification under development. The participant would
make this disclosure based on good faith and reasonable inquiry. If CharIN e. V. receives a notice that a proposed CharIN standards
recommendation may require the use of an invention claimed in a patent, the respective part of the CharIN Board Policy will be
followed.

Transparency Statement: The CharIN e. V. is committed to transparency at the highest level. All topics are discussed in open
meetings and decisions are consensus based (not unanimous). CharlN members are required to be vigilant in their efforts to monitor
CharlIN associations activities and decisions by actively participating in the meetings and calls. Any issues with the transparency of
the CharIN e. V. should be brought to the attention of the CharIN Executive Board for resolution.

Reference: CharIN Compliance Guideline



https://svn.charinev.org/General/repos/03_Processes/Compliance%20guidelines/CharIN_Compliance_Guidelines_May2021.pdf
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Agenda

Megawatt Charging System (MCS):
Standardizing the Backbone of the Future of High-Power E-Mobility

* acomprehensive update on the technical development, standardization, and global applications of the
Megawatt Charging System

* showcase how MCS is enabling electrification of high-power transport sectors

« commercialization and industry readiness
- Q&A

“The critical role of MCS in the electrification of heavy-duty transport”

CHARIN
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Initial system demonstration
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CharlIN s Vision

The Charging Initiative e.V. (CharIN) is a non-profit
association promoting interoperability of global charging
solutions for vehicles of all types, and to define requirements
for the evolution of charging related standards and for the
certification of CCS, MCS and NACS based charging
products.

CharIN undertakes activities in the different world regions to
promote charging of electric vehicles as well as charging in
the aviation and marine sector, supporting battery powered
mobility, and related technologies.

CLREREX

CharIN e. V. | Empowering the next level of green mobility and energy
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The alliance strongly promotes the adoption of
charging standards, including, but not limited to, CCS,
MCS, NACS, ISO/IEC 15118 and related standards,
together with all measures and services connected
therewith.
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CharlIN 's Mission
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Promoting standards in the field of charging systems for charging EVs of all types in as many

Spread the word
Promote awareness of consumer
benefits of a common CCS, MCS & NACS
standard and create more visibility

Conferences, Exhibitions &
Round Tables

&
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parts of the world

Broadening the tent
Collaboration between involved parties
in EV charging incl. regulators, industry,

+ EV related associations

Focus Groups
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See it means believe it
Proof of concept by live Testivals,
Plug & Charge demonstration, customer journeys,
and others to a wider public
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Certified

&y

T v o p——
- - - We.
vl T ¥ D
- —pme® L . 4 - VVE e wid
ok 70 T Rl = s =
. o e == e w2t
NV es raNgte Lee . S¥ L\ e -
olimtg e oV Voo 20 & SFCE s
1 %, %etmee (xRN ¥ L ol g
= W.o® S A0 4 - -
p=s - v L) - .
= e % ee - v 4
¥ e X -0
5 e S AT S
o =
Y . ol .
v .-@90, [S

Dashboard ( )


https://www.charin.global/technology/dashboard/

Evolution from CCS to MCS %j
CHARIN

started with CharIN in 2018 &
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Why MCS? &)
CHARIN

Quick charging of large batteries

Charge 200-600 kWh batteries in 20-30 minutes
—>power levels exceeding 1 MW are required

No sufficient and safe charging solution available

Common development of a solution that is adopted by all relevant players

1% EVS 38 6
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One system for all @3
CHARIN

High Power
Charging
(HPC)

Megawatt

DC Fast Charging

AC Charging Charging System

(MCS) - 3.75 MW

(FO)

Interoperable

Type 2 CCS

ISO 15118 PLC & <
IEC 61851-1 PWM

MCS -

> 1ISO 15118 > ISO 15118
PLC Ethernet

d “EINREL

Transforming ENERGY
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Global




Megawatt Charging System

A CharIN Task Force was formed in March 2018 with the statement:

MCS %j

CHARIN

“Define a new commercial vehicle high power charging standard to maximize customer flexibility.”
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Requirements (excerpt)

= Single conductive plug

= Max1.250 VDC

= Max 3.000 ADC

= |SO/IEC 15118 communication (Ethernet)
= Capable of being automated

= Cyber-Secure

» V2G (bi-directional)

= Touch Safe

= Located on the left side, roughly hip-height

= On-handle software-interpreted override switch



Global MCS Activities

Public and Private Funded Pilots
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Jeremy Schofield
Director of Technology
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International Groups involved @
CHARIN

roles
|

The history and roles of the international groups involved

mmmm

Up to now, only the safety/ connector activities have
MCS Task Force been triggered in international standardization
(Subgroup COMMUNICATION)

Preparatory work for
standards and
continuous technical

Industry

groups. Requirements regarding physical layer are still
CHAR| N (Subgroup SAFETY)

Germany took the initiative
to establish groups in
mandated standardization
organizations to transfer
CharlN’s preparation into
official documents

The general concept of
the MCS standardization
is to adapt the existing

CCS standards where
needed to support the
higher power levels.
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The German groups
triggered the
international
standardization
projects

CharIN e. V. | Empowering the next level of green mobility and energy

| under discussion/test within ChariN.
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542.4.3 Requirements/description connection interface

353.0.106 System requirements infra

1SO g- ISO 5474-3
IEC &' IEC TS 63379
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IEC 61851-23-3
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consortium
support

Initiation of
international
standards and
national mirror to
ISO/IEC groups
(continuous

provision of
input/feedback)

Mandated
standardi-
zation
organizations

Development of
international standards




International Groups involved

CCS
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MCS is currently developed to achieve 1250V and 3000A
Compatibility of charging control and PLC will be provided; optional integration and upgrade capability supported
Conceptual parameters will be left unchanged in order to support/ease coexistence of both systems in a vehicle

CharIN e. V. | Empowering the next level of green mobility and energy

The increased charging power results in several adaptations
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ISO 5474-3

NEW (Mcs only)
IEC TS 63379

NEW (Mcs only)
IEC 61851-23-5
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MCS Standardization Roadmap %\
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2021 2022 2023 2024 2025
P | ublication
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basic signaling testing
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INTERNATIOMAL-

DIS: Draft international standard
DTS: Draft technical specification
CDV: Committee draft for vote ’
TIR: Technical Information Report

RP: Recommended Practices

End of commenting phase for DIS/ CDV/ DTS roughly 8 months before
publication. DIS/ CDV/ DTS is the last stage that allows for technical changes.

CharIN e. V. | Empowering the next level of green mobility and energy EVS 38 23
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National Renewable Energy Laboratory (NREL) Testing %\
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* Test Setup

@ Finger safety aa Functionality

I l Fit & ergonomics [ﬂ Temperature rise

Cooling capability up

4182 Weight evaluation
to 300A

U.S. DEPARTMENT OF

a 4th test phase October 2023 é Sponsors @
ENERGY '

with hardware and communication related tests _
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Two test benches: S ELIARIR
» Ambient-cooled - up to 350A s M AQMD
~ Liquid cooled - up to 3000A @ ENERGY COMMISSION | DJAN NAY B BN OF R it sl
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University of Zwickau Testing %j
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Test Setup ™ | LS.

er Westsichsischen Hochschule Dwickau

¢+ BCl coupling into the data lines —= ) =

¢+ BCl coupling into the PE line

¢ Capacitive coupling into the EV chassis to emulate the

return current from Y-capacitors — e
p eeeeen PE-Cable 25mm* (E}@ _\:;I;I:I;um----m
Q
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communication systems up to maximum | | |+ O\ / DAIMLER TRUCK ‘
. a0 | _,/r’/ 1 4 CHAR|N
applied test power =S VO L Vo
» Ethernet 10BASE-T1S-UTP - more [ [T TN T 17100 A.alpitronic
than 36 dB margin to maximum allowed “| Eiill i | .4
. . 4 | | I - - l ] 11 | | 2 =
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MCS Controller Testival 2025 - Hosted by Autel Energy @j
CHARIN

Testing equipment handled by own company itself, procedure

comfortable. Which standards were involved in these
Very good: The preparation and organization of the event. test COUpleS? 100.00%
Could be improved: Providing the certificates for TLS connection 100,00% U

88,89% 88,89% 88,89%

Issues occured with PKI prior to the event.
Good opportunity to test the compatibility between the different
systems. 55,56%
Organisation was good as always :) Evening event was well chosen. 50,00%
Thanks for organizing! 33,33%
& il 0,00%
f Q N < <
’ : q b > v, R . it v R . IS >

y K XV P o Q)
o iy & & & &
N @ @ & N S
L N N S & ®
N N \a ¥
o & ¢ S &
& < ™ & »
v N\ ¢
O Q &
v 2
N
2
O'\/
©




a . Frances Sprei
=’ A

u > % Professor in Sustainable Mobility
% £ 4 Chalmers University
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Panel Participants %j
CHARIN

Topics that will be discussed

* Challenges and opportunities for MCS in heavy-duty vehicles, construction equipment, mining, marine, and aviation
* Developments in regulations and policy

« Research and development in private industry

* Global standardization and interoperability

* Technical readiness and infrastructure requirements

Marc-André Beck Bassem Farag Jorge Soria Galvarro
Founder & CEO CTO & Cofounder Sr. Technical Advisor
Grivix Energy Node Scania
» grivix has developed an autonomous * CTO and Co-founder of Energy Node. » Advisor for Charging Infrastructure
charging system that provides a ¢ More than 10 years of experience in « Representative from Scania in ACEA
seamless, safe, convgnlent anc.l battery system development for (European Automobile Manufacturer
extremely fast charging experience for aerospace and automotive. Association) working closely with
various heavy-duty vehiclesin the policymakers, industry bodies, and
automotive, mining, marine and aviation regulators on legislation and related

o 000
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Thank you for your kind attention!

Any questions?

Contact

Phone +49 30 288 8388-0
Fax +49 30 288 8388-19
E-Mail coordination@charin.global

www.charin.global

@CharlIN e.V.
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