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In my presentation today

▪ What’s CHAdeMO?
▪ Background: charging reliability 
▪ CHAdeMO Interoperability Test Centre project 
▪ Challenges and considerations



What’s CHAdeMO?
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Our mission: Bring safe, affordable and interoperable charging to EV drivers



Our members
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And many, many more..Source: CHAdeMO Association as of May 2025



Charging ‘reliability’: first-attempt success rate 
EMP authorization remote start process of ten EU CPOs (Hubject, 2024/10) 

*Jozsef Farkas, P3, Electrive.live (2025/05/25); the ‘References’ section for the others 

Development of test drive results of public DC 
charging infra in Europe (P3*, 2020-2021, 2022-2024)

Success rate in public EV charging
(Kempower white paper, 2024/11) 

70%
80%

68%
76.8%

78%



CHAdeMO charging in Japan is doing better

Note: eMobility Power runs 9,635 charge points in total in the Japanese market, of which 3,356 public CP are their own  asset

Charging success rate
(n=524)

Unsuccessful after multiple attempts

Successful charging

Successful charging on first attempt (97.5%)

Charging longer than 5 minutes <5 
min

Success within 3 attempts

89.9%



CHAdeMO: certification + backward compatibility

Well-defined test specs and 
charger certification process

Full backward compatibility

Ver.0.9 
2012/01

Ver.1.1 
2016/06 

Ver.1.2 
2017/12

Ver.2.0 
2020/02 



The more EV models and CHAdeMO versions …
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Battery 
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(kWh)

2012 2014 2016 2018 2022

Nissan Leaf 
24/30kWh

Nissan Leaf 
40/62kWh

Mitsubishi I-MIEV 10.5kWh

Tesla Modelｓ75kWh

Tesla Model x 100kWh

Tesla Model 3 75kWh

Porsche Taycan
93kWh

BMW i3 42kWh

BMW i4 84kWh

BMW iX 112kWh

BMW iX3 80kWh

VW e-Golf 40kWh

Mitsubishi 
ek Cross EV

20kWh

Nissan 
Sakura
20kWh

Audi e-tronGT 93kWh
Nissan ARIYA 91kWh

Hyundai IONIQ 73kWh

Mercedez EQA 57kWh 

EQB 67kWh

Mercedez EQB 80kWh

Mitsubishi 
Outlander PHEV 

20kWh 
Mitsubishi 

Eclipse Cross 
PHEV 14kWh 

Toyota Prius 
PHEV 9kWh 

Toyota bz4x   Subaru Solterra 
71kWh

CHAdeMO
ver0.9 -1.1 CHAdeMO ver1.2 (high current) CHAdeMO ver2.0 (high voltage)

Source: Automaker catalogues; non-exhaustive, Next Generation Vehicle Promotion Centre (NeV) 

CHAdeMO version
Year

CHAdeMO EV/PHEV launch in the Japanese market 
(Battery capacity/CHAdeMO version/Year, 2010-2022)

EVs in Japan 
(2025/04)

More EV 
variety

BEV

Make Model

24 63

PHEV

Make Model

18 47



…the more frequent charging errors became!

CHAdeMO EVSE certifications
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EVSE

Make Model

34 259

EVSE availability in Japan (2025/04)

▪ Errors between the older version of 
the charger and the newer version of 
the vehicle due to lack of description 
in specifications

▪ Circuit equipment damage due to 
inrush current during charging

▪ Unnecessary activation of ground 
fault detection 

▪ Older version vehicles not supporting 
information on newer chargers

▪ Chargers operating below the 
minimum current value of the 
control signal line, or isolation 
diagnostic timeout is activated

▪ ……

Examples
▪ Collate and compile errors

▪ Share info, revise specifications 
as necessary

▪ Connection test event

Connection test event (Nov 2022)

▪ One-off test events not solving problems
▪ Individual testing inefficient and expensive

Permanent test centre needed

More charger variety More errors CHAdeMO Actions

Source: CHAdeMO Association; Next Generation Vehicle Promotion Centre (NeV) 



CHAdeMO Interoperability Test Centre (CITC)

OEM

Protocol test 
lab

【Apply】

Protocol tests

Interop 
tests

【Publish】
Testing set-

up status

Updates【Look up】

CHAdeMO 
Interoperability 

Test Centre 
(CITC)

EVSE 
manufacturer

【Publish】
Whitelist

EV users
CPOs 

Installers

【Apply】

Results【Look up】

▪ The CHAdeMO Vehicle Quality Checklist is used

▪ CHAdeMO Secretariat co-ordinates and helps 
with admin for cost reduction

▪ Test with 

▪ Most of the current market environment

▪ The future market environment 

▪ Whitelist is published on the website

▪ Protocol testing can also be found within the 
ecosystem 

CITC characteristicsCITC set-up

CHAdeMO 
Secretariat

【Coordinate】

Catalyst for a positive spiral effect? 
▪ Cost reductions for testing
▪ More companies to test
▪ Improved interoperability 
▪ Better user satisfaction
▪ Accelerated EV adoption

1

2

4

5

3



The CHAdeMO Vehicle Quality Checklist1
Vehicle-side test items

▪ Conducted at CITC 

▪ Items requiring special attention

▪ Issues only apparent in 
combination with the charger

▪ Desk-checked or with a simulator

▪ Basic requirements

▪ Recommended to be performed 
prior to CITC tests

▪ Examples:
▪ Tracking of the charging current to the 

current command value
▪ False diagnosis of ground faults
▪ …

▪ Examples:
▪ Output range
▪ Detection of connecter connection 

/disconnection
▪ Power supply interruption during connection
▪ Prevention of vehicle mis-start

Special focus was given to the handling of information regarding products



CITC: UL Solutions 2
Charger set-up at CITC UL Solutions Ise site (as of 2024-09-25)

CITC testing site in Ise (photos courtesy of UL Solutions)

Representing 70% of today’s market

▪ Data acquired according to the 
Vehicle Quality Checklist during:
▪ Normal charging
▪ ‘Refill’ charging
▪ Simulated ground faults, etc.  

▪ Checked for:
▪ Misdiagnosis and component failure during vehicle 

contactor operation
▪ Charging current tracking of charging command values
▪ Diagnosis of ground faults



CITC: TÜV Rheinland Japan3
Preparing for tomorrow’s market

▪ High voltage, high power EV/component testing 
(500kW power cubicles, testing e.g. 400 kW EVSE) 
▪ EVs
▪ Construction machinery
▪ Industrial vehicles (e.g. forklifts)
▪ Electric ships
▪ AGVs, Utility vehicles, Drones…

▪ Next-generation EVSEs 
▪ Chargers
▪ Bi-di chargers (V2H/V2G)
▪ Chargers for construction machinery/ industrial 

vehicles
▪ Inductive charging systems
▪ …

ETAC (Electrification Technical Assessment Center)

Two CITC facilities provide testing environment 
for different types of vehicles/EVSEs



Protocol tests: Toyo Corporation4
Vehicle Checklist test on a simulator

Toyo Corporation lab

▪ Test examples:
▪ Control timing chart 
▪ Interoperability across versions
▪ Detection of connecter connection /disconnection
▪ Power supply interruption during connection
▪ Prevention of vehicle mis-start

▪ Equipped with:
▪ EV charging analyser/simulator
▪ EVSE/EV DC power/load simulator
▪ CHAdeMO protocol test tool
▪ Bi-di grid simulation device

Protocol test lab complements the CITC for better interoperability



Whitelist: the first-year achievements5

E-construction machinery 
testing (photos courtesy of 
Tadano Ltd.)

Source: https://www.chademo.com/wp2021/wp-content/uploads/pdf/MTWL_UL_2025_03A.pdf

Vehicle 
OEMs

Construction 
machinery 

OEM

EVSE & 
other  

suppliers
Total

7 1 3 11

11 companies used CITC (11/23-03/25)

Whitelist
(as of 2025/03)



Considerations

Recommendation: 
A mechanism to evaluate/enlarge/renew 
the scheme is needed

▪Evaluate with systematic data collection 
▪Enlarge coverage 

▪EVSE/EV/Type of errors
▪Renew the scheme

▪EVSE lineup /checklist

Challenge faced:
Great first steps - but impossible to 
validate its impact or identify areas 
for improvement

▪ Lack of data 
▪70% EVSE market coverage only
▪EV checklist validity not 

confirmed
▪Future new error types may arise



Potential areas of improvement

OEM
【Apply】 Interop 
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【Publish】
Testing set-
up status

Updates【Look up】
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Test Centre 
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Review and renew 
EVSE lineup
More CPO/EVSE 
participation for 
wider coverage

i.e. more errors to be 
detected

Centralise data and analyse
i.e. check off ‘resolved’

Act on remaining errors

【Review】
Specs

【Review】
Test Specs

【Review】
Vehicle  

Checklist

Measure and 
raise user 
awareness 
e.g. stickers?

Motivate OEMs 
for more testing
i.e. more errors to 
be detected

More systematic data 
collection
i.e. detailed test results + 
market error data

Confirm the validity 
of Whitelist【Update】

EVSEs &
error info

2



Summary

▪ Charging success rate is an issue
▪ More EVs, more CHAdeMO versions, more errors

▪ CITC testing project celebrates initial results
▪ KSF: Over 15 years of collaboration and CHAdeMO being trusted as a bridge between stakeholders

▪ But challenges remain
▪ Data availability
▪ A mechanism to evaluate, enlarge, and renew the scheme needed 



Questions? 
You can reach us at: info@chademo.eu

Tomoko Blech | CHAdeMO EU

mailto:info@chademo.eu
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