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Introduction of
CHAdeMO EPAC Charger
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Background

eBike market is globally growing !!

EPAC =Electrically Power Assisted Cycles

(official term in ISO standard) ? m
O



Why do we need a new standard ?

» Charging connector is
too big

» Charging station is
too expensive

» Charing power is
too powerful
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Targets of CHAdeMO EPAC charger

> Small connector

» Simple Charging station

» Optimised power for eBikes

» Retrofit to existing eBikes

i



Small connector

» CHAdeMO EPAC connector is
standardised connector from
ISO/TS 4210-10

> Size
Wide: 27 mm
Height: 23 mm
Depth: 44mm
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Simple charging station

» Connect to a household outlet
(AC 240V at EU countries)

» Designed for indoor & outdoor

» Comply with international
safety standards
(as electrical appliance)

by



Optimised power for eBikes

» Max 800W(=20A) output
— B
— » Designed for Li-ion battery

» Up to 36V system (hominal voltage)

Use case sicario
* eBike with 500Wh Li-ion battery
* During coffee break for 30min
* Battery is charged 70% of SOC ( {_‘




How to control a charging process

EI 17 » Charing station & eBike battery are
— communicate through CAN-BUS.
2 Chjg}}g! . » Charging station is controlled under
AN éo the control of eBike battery.
you need -
100W charge » CAN communication include

\

Please !

Oh, I’'m full
please stop!!

oK information for safety control as well.

OK'!

-



Retrofit to existing eBikes

> “Adapter” can be designed in very
small size.

Adapter #A » Charging station is designed to work
9

Adapter #B g with existing eBikes.
Adapter #C

eBike #A %
eBike #B %

eBike #C

(
V4
Anker 321 USB-A to Lightning Cable (3ft 3-in-1) ) ‘


https://us.anker.com/products/a8436

What is CHAdeMO




| What is CHAdeMO ?
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| What motivates us?

S ourvison

Powering global zero-emission mobility
for the happiness of future generations

7.6% annual cut is needed to meet the
climate change targets?!

CO2 emission y R - Q

Transportation is responsible for 24% of ? y IR ns .\\\\
direct CO2 emissions? . ff‘l]'“ urogee

Source: UNEP facts about the climate emergency 2IEA Tracking Transport 2020 - I'
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HOur members
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And many, many more..

Automotive . : Elec. instauration & Test & certificate
Electric (Grid) Power . & others
Manufactures equipment institutes CH,\deMO




| CHAdeMO charge points

3900

North
America 4

24800

Europe

TOTAL

uth America

48 500

charge points

“®

AU & Oceaniad

4k

Note: as of May 2022; not exhaustive; not including V2H system§\ —
Source: ChargeMap, PlugShare, EAFO, Zap-Map, NOBIL, Gireve, GoingElectric, ChargeHub CHAdeMO



International charging standards

Backward Compatibility

Chaoli

CHAdeMO CCS1 (US) CCS2 (EU)
Connector “
Vehicle Inlet g
o
@ [ v v v v
GIEEE SAE
N v v De facto = multistandard
® 019 v v v v
GE /
Communication CAN PLC PLC CAN CAN
Max spec 400kW (1kv*400A) = 200kW (600v*400A) = 350kW (900v*400A) = 185kW (750v*250A) -
Max (market) 150kW 150kW 350kW 125kW 250kW

NP proposal

vi

v

CAN
900kW (1.5kV*600A)

(2022 planning) =] F

=
CHAdeMO


http://www.google.co.jp/imgres?imgurl=http://www.junglekouen.com/usr/sakuraoyajikai/%E6%97%A5%E6%9C%AC.png&imgrefurl=http://sakuraoyajikai.junglekouen.com/c5382_2.html&usg=__qIFCC0AkpZtv8RgBCcfmldUXsCw=&h=300&w=450&sz=6&hl=ja&start=19&zoom=1&tbnid=SOhBdkibMoFyhM:&tbnh=85&tbnw=127&ei=LlDfToDTEsOgmQXQocCBAw&prev=/search?q%3D%E6%97%A5%E6%9C%AC%26um%3D1%26hl%3Dja%26lr%3D%26sa%3DN%26gbv%3D2%26tbm%3Disch&um=1&itbs=1
http://www.google.co.jp/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/a/a4/Flag_of_the_United_States.svg/292px-Flag_of_the_United_States.svg.png&imgrefurl=http://ja.wikipedia.org/wiki/%E3%82%A2%E3%83%A1%E3%83%AA%E3%82%AB%E5%90%88%E8%A1%86%E5%9B%BD%E3%81%AE%E5%9B%BD%E6%97%97&usg=__3Yf5RhT4_pk6bSJO01V573Lex24=&h=154&w=292&sz=11&hl=ja&start=1&zoom=1&tbnid=y50qWix9kLZcDM:&tbnh=61&tbnw=115&ei=Y1DfTvfRKOzDmQXjnan7BA&prev=/search?q%3D%E3%82%A2%E3%83%A1%E3%83%AA%E3%82%AB%2B%E5%9B%BD%E6%97%97%26um%3D1%26hl%3Dja%26lr%3D%26sa%3DN%26gbv%3D2%26tbm%3Disch&um=1&itbs=1
http://www.google.co.jp/s_Republic_of_China.svg/260px-Flag_of_the_People
http://www.google.co.jp/imgres?imgurl=http://www.e-flag.jp/shop/goods_image/A4043_I1.jpg&imgrefurl=http://www.e-flag.jp/shop/152_4043.html&usg=__ka91esiStQyrWLp3GvQLFbbNbZo=&h=167&w=250&sz=8&hl=ja&start=3&zoom=1&tbnid=xVhKADQLKNySjM:&tbnh=74&tbnw=111&ei=LFHfTs33O8ufmQXQkfzlBA&prev=/search?q%3D%E6%AC%A7%E5%B7%9E%2B%E5%9B%BD%E6%97%97%26um%3D1%26hl%3Dja%26lr%3D%26sa%3DN%26gbv%3D2%26tbm%3Disch&um=1&itbs=1
http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:JIS_mark.svg

| CHAdeMO protocol development

over
500w

(maximum current 600A)

I I (T R T R T W T 43

CHAdeMO 0.9 CHAdeMO 1.0 CHAdeMO 1.1 CHAdeMO 1.2 CHAdeMO 2.0 CHAdeMO 3.0

62.5kW (125A x 500V) 200-400kW(400A x 1kV) 500+kW/(600A x 1.5kV)

Fully backward

compatible = =
—
CHAdeMO

safe, Robust
§ flextble




CHAdeMO line-up and applicable vehicle types

Application

’\ }‘ m EV Bus

" and more...
Commercial
N,

m Passenger
ClalS) EV

C;/i""eeMotorcycle m LEV

[
% eBike & eScooter
() (-]

Output Power

>1 MW

10 to 400 kW
(150V to 1,000V)

1to 10 kW
(20V to 120V)

<800 W
(max 42 V)

Specification

CHAdeMO gg‘- .
(IEC 61851-23)

e-PTW CHAdeMO
(IEC 61851-25)

EPAC CHAdeMO
(Based on ISO/TS 4210-10)

Electrically Power Assisted Cycles

Chaoli

X

CHAdeMO



CHAdeMO for ePTW

Advantages of deploying shared DC Products are starting to come out: !) @)

Ola Electric S1 (India)

public infrastructure for 2/3 wheelers:

eTreego

. . 12kW(100
= Fair price W(100A) -

E 1 4
. I ——
= Low running cost =2 AN
=  Environmental friendliness \)
eTreego
https://olaelectric.com/hyperchargernetwork 1.2kW(12A)
https://www.greentrans.com.tw/index.php —_—

https://en.etreego.com/ CHAdeMO



https://www.etreego.com/product/18.htm
https://www.etreego.com/product/18.htm
https://olaelectric.com/ownership
https://olaelectric.com/hyperchargernetwork
https://www.greentrans.com.tw/index.php
https://en.etreego.com/

V2@ (vechile-to-grid) V@I (vehicle-grid-integration)

Sl R

L
L T

||

h

Typically up to
10-11kW

(oo

CHAdeMO



Examples of V2G applications

©Nissan

_©Nissan

EV as mobile battery e.g., disaster relief Balancmg the grld for to help integrate RES -1 [

=
CHAdeMO



Use-cases of
CHAdeMO EPAC Charger

TN




Use case for single charging station

* Bicycle shops
e (Cafes & Restaurants
CHAdeMO * Private




Use case for multiple station

“ Y
1/) il

Shéring eBike

Bike parking for large
companies

Delivery service




CHAdeMO EPAC Charger Project

TN




Scope of CHAdeMO EPAC Charger project

He'e

Standard
Document

/
4

Prototyping

Safety requirement
Design standard

Communication protocol
(by CAN)

Connector
Charging station
Adapters

%,

Validation

O

>4

Certification

Function
Interoperability
Safety

Legal compliance
CHAdeMO specific

-



Schedule

2021 2022 2023 2024

Standard Eﬁq
Document

Prototyping 2<

Validation ##q

Certification 0

L]

' The project was - Target
|
- officially started ' release date




HStandard Document

EEE B Standard dument development was stared
"""""" since 2021:
Specification document
f iet h
for EPAC (Electric Power Assisted Cycle) * Ver 1.0 was released on March/2022
Ver. 1.0 (draft) *  Will be continuously revised with the
project progress

4 F * The standard document consists from
— i. Specification

ii. Protocol check sheet
lil.  Function testing criteria

Standard document is the center of project 4F

=
CHAdeMO



H Prototyping

Prototyping is the key project of FY2022:

e Connector is finished

* Charging station is on-going

«  Communication protocol (software)
in-between charging station & eBike
battery is on-going with eBike system

= »’\)"’_;Lf ” suppliers
2 ~* Aprototype will be used to evaluate
ATEEI o functionality and interoperability.
CHAdeMO
CHAdeMO expects to show the protype on Eurobike/2023 4k

=
CHAdeMO



HVaIidation

Validation is the key to ensure

safety from various hazards: Examples for mechanical safety tests
From CHAdeMO EV charger

* Thermal hazard

v’ Electric cable heat-up due to high
current

* Electrical hazard
v high voltage electrical shock

e Mechanical hazard

Runover test Crushing test Drop test Impact—ball
test

CHAdeMO has over 10 years experience to ensure safety I

CHAdeMO



HCertification

= Certification can ensure safety and interoperability which are key for good

charging infrastructure
= Certification can support the development of locally made, operated,

managed and reparable but globally conformed high-quality charging
infrastructure

Independent certification body is important

Arplus®
IDIADA

@ ktl ARAI 2 DExeA

Alles im griinen Beraich,

CHAdeMO has installed a global certification network

CHAdeMO



Membership and benefits
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Benefits of becoming a CHAdeMO member

O T =

Access to the full technical Networking PR opportunities
specifications including opportunities through through CHAdeMO
CAN communication member only workshops, newsletters, website,
meetings and conferences workshops and social media
>
P
CHAdeMO
Get global visibility Authorized use of
though the participation in CHAdeMO logo on your
CHAdeMO exhibition stand corporate materia|5’
at major trade fairs website, and CHAdeMO-
related products - |-

=
CHAdeMO



CHAdeMO Membership

/

/EJ;\ SUPPORTING SPECIAL
Annual member fee* W ¥100 000 | €800 ¥0|€0
Benefits
Protocol access

Tech WGs participation

Product certification

“Gooth parteipation v /

Marketing opportunity v v v
Participation. in member J J %

meetings

Association's newsletter v v v
\

At
=
CHAdeMO



Thank you

For more information:
@ www.chademo.com
info@chademo.org

CHAdeMO



Back-ups




HCHAdeMO chargers for 2.6M EVs in the world

Thousands

5000
4000
3000
2000

1000

7000
I Cumulative global EV sale by fast charging inlet type

6000
’---------\
: I
|

No fast GB/T CCS2 l TeslaSC CHAdemMO I cCCs1 Other Type-2 AC

Source: EV-volumes.com; as of end 2021

*CCS1 and CCS2 have different inlet shapes; exact breakdown is unknown to us, but here we assume the Americas = CCS1, and Europe, - I_
Africa & ME = CCS2, prorating the Asia Pacific sale (75k) between the two —~
**0Other includes unspecified, unknown, optional, BYD CHAdeMO



| INNOVATION >> Chaoli

B High Power
900kW (1,500V X 600A)

(Estimate Range : 200~300km)

[380V><600A>< 10min=38kWh ]

B Compact Connector

B Backward Compatibility
with All Existing Standard

B Best Safety Level

CHAdeMO keeps its innovation 4F

=
CHAdeMO



| All possible with CHAdeMO

OFFICE/HOME CHARGING PATHWAY CHARGING DESTINATION CHARGING
High power

VZG',::::::I 7
W s
L&

Vehicles of all size Billing Authentication PnC

=S &= 3 B & 8 &= (0



| INNOVATION >> V2G/VGI

Grid energy Renewable V2G Vehicle To Grid
S energy VGI  Vehicle Grid Integration

2L
/ o L

Renewables integration —
I '.I..I-I-

Peak Shifting | ¥ F— | m
Micro-grid optimization C O O

Emergency back-up

0

CHAdeMO is only the enabler of V2G solution
4}

=
CHAdeMO



CHAdeMO organisation and EU steering committee

General Assembly

Board of Directors

Pa i
& o anasonic EXECUTIVE BOARD
woww N\ -
_ , ST General CHAdeMO strategy
T=PCO Z=2. (U  inspirethenext decision making
SECRETARIAT

Main Office (Tokyo) / EU Office (Paris)
CHAdeMO contacts (USA, India, Thailand)

Infrastructure WG @ Technical WG

EUROPEAN SC

CHAdeMO Europe strategy
decision making

European Tech Mtg

Specifications WG

Certification WG

V2X WG
ePTW WG

Chaoli bi-directional SWG

External charging WG (WPT/ACD)

Green: newly created WG EPAC WG

O O O O O

Connector

HPC protocol SWG
HPC SWG



