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V2X: Products

by Tomoya IMAZU
CHAdeMO
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Example of Market Products [1/]

 Nichicon released advanced lineup of V2H fully 
compatible to CHAdeMO Evs in August 2014.

Charge, peak 

shift, home 

backup, indoor 

monitor etc

Charge, peak 

shift, home 

backup

Charge, peak 

shift, dedicated 

outlet



October 20, 2015

CHAdeMO confidential

Example of Market Products [2/]
 Mitsubishi Electric introduced grid-connected V2H, named “SMART V2H” 

in July 2014. Installation-by-installation permission of grid operator is 
required in Japan, often F2F explanation instead of paper work only.

 However you have another way to be easy now. By getting type 
certification at JET, the process is quite easy as in solar installation.
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Example of Market Products [2/]

 Solution of the grid, by the grid and for the grid!

FASTO V2G 10 indoor

FASTO V2G 10 outdoor

FASTO V2G 10 wall bolx
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V2X application example

“Smart maui” 
/isolated grid with renewable power source

“M-tech Labo” 
/factory application

“Yokohama Smart City Project” 
/city-oriented smart grid integration

by Tomoya IMAZU
CHAdeMO V2H WG
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JUMP smart Maui PJ
 Communication/control system is designed for total/individual 

optimization of operation

Battery

3 sets

SVC 

1 set
Disconn.

12 sets

AC chargerHot 

water
Batt.

Volunteer 40 families

DC quick charging 

stations 20 sites



October 20, 2015

CHAdeMO confidential

JUMP smart Maui PJ

Battery on HV
(Li-ion 153kWh x2)

Server
DMS, EVECC, DLC

AC chargers 200
DC quick chargers 20

Battery on HV
(lead 576kWh)MicroDMS 15

SmartPCS 10
Home Gateways 30
Home batteries 10
Disconnecting devices 12
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JUMP smart Maui PJ

Cooperation of local companies and organizations and the local events 

are the key to success for gathering volunteers for field demonstration

We are succeeding to get 500 volunteers!

SmartMaui Project: kick off event at shopping mall

EV membership, EV parade, various events… 
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JUMP smart Maui PJ

Jim Falk Motors in Maui

LEAF total sales (2014 septemb)

2013JUN

Launch event

2013NOV

Kick off event

/show room open

2014OCT

EV parade

2014JUN

On-site town 

meeting

2014SEP

Maui marathon
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JUMP smart Maui PJ

 Next step: application of EV battery for V2G

– V2G-PCS: development on-going

 Target: V2G for VPP: Virtual Power Plant
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Field demonstration #2: M-tech Labo (V2B/F)

 Factory energy management with V2B & iMEV

 Field demonstration started in 2012
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M-tech Labo (V2B?)

 Power management of Okazaki works, Mitsubishi Motors, 
with solar, EV and re-use battery for load leveling
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Field demonstration #3

Yokohama Smart City Project
 CEMS, HEMS, BEMS, EV, SCADA

 Big city and the downtown oriented local energy management

CEMS

EV

BEMS

蓄電池SCADA

Smart BEMS
（東芝、大成建設）

Smart BEMS
（日揮,日揮情報ｼｽﾃﾑ）

Smart BEMS
（明電舎、NEC）

HEMS
Panasonic

HEMS
（三井不動産
ﾚｼﾞﾃﾞﾝｼｬﾙ、東芝）

Apartment complex HEMS
（JX日鉱日石ｴﾈﾙｷﾞｰ、
三井不動産ﾚｼﾞﾃﾞﾝｼｬﾙ、東芝）

Apartment complex 
HEMS （東京ｶﾞｽ、
NTT-F、NTTﾄﾞｺﾓ）

CEMS
（東芝、ｱｸｾﾝﾁｭｱ）

FEMS

FEMS
Meiden, Sumi-den

Battery SCADA
Toshiba, TEPCO

Grid battery for load balance
Toshiba, Hitach, Meidensya, NEC

LV battery
Sony energy device, 
Sharp

Office BEMS
（東芝、丸紅、三菱地所、
三井不動産）

BEMS
（東芝）

Bi-directional EV
（日産自動車、日立、
ｵﾘｯｸｽ、ｵﾘｯｸｽ自動車）

Apartment complex  HEMS
（大京ｱｽﾃｰｼﾞ）

HEMS

Carwings data center
（Nissan）

Charge station
（JX日鉱日石ｴﾈﾙｷﾞｰ 、東工大）

集配信システム
（日立、東芝）

Smart BEMS
（清水建設）

V2H demo.

EV demand response
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Functional distribution

*PCS : Power Conditioning System  *EMS : Energy Management System

CEMS

information

power

Data center

EV operation planning
・drive record
・manual input

Driver manual 

input

HEMS：
省エネ

HEMS server

・PV estimation

・home 
estimation

創エネ：太陽光発電
PCS controller

・EV charge 
scheduling

EVPS

・converter 
ctrl EV

・battery manager

 EV operation is estimated based on drive record and 

manual input.

 Combined with solar generation- and home consumption 

estimation, total power profile is scheduled.
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EV operation planning
 Basic operation planning is generated with EV operation 

history.

 User can edit and add his/her own schedule.

Maunal input

Weekly plan
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

20 21 22 23        時

EV charge/discharge scheduling

 EV operation plan, PV generation estimation, home 

consumption estimation are integrated and daily 

charge/discharge is planned.
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EV PCS

PV PCS

Charge 

stand

EV

PCS

conttoller

UPS

Trans.

Interruption 

box

V2H demonstration at 

home

--- installation

This transformer is just for 

single phase 3 wire 

distribution in stand-alone 

mode (Japan specific)
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 Data is sent to laptop per minutes.

8/29　電力実績データ

-1000

0

1000

2000

3000

4000

5000

19:12 0:00 4:48 9:36 14:24 19:12 0:00 4:48

時刻

電
力
（
W

)

EV充電量 EV放電量 購入系統電力 家電使用電力量 PV発電量

電力状況

0.0

1.0

2.0

3.0

4.0

5.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 時

kWh

家庭消費電力量 EV充電量 太陽光発電量（日射計ﾍﾞｰｽ） ＥＶ給電量 買電電力量

Minute ⇒ hour

Gathered data example

20

Power profile

EV charge EV discharge From grid consumption PV generation
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Charge/discharge operation example

 All power flow is monitored/logged and used for future 
scheduling optimization.

ＥＶ At home Go 

out

At home Go 

out

At

home

consumption EV charge

EV dischargesolar Grid power

loss output to grid
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High Power!
Why? How?

What’ the issues?

by Tomoya IMAZU
CHAdeMO V2H WG
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 Charge time with becoming macroscale

High Power: Background

Battery Capacity
[kWh]

Charge time (min)

20

60

0

20 30 40

14MY LEAF

50

40

Large capacity 
battery of 
400Km 
equivalency

15MY Nissan LEAF

50kW Charger 
(CHAdeMO)
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Max power in the 
standard

Max power in the 
practical use

CHAdeMO
500 V 125 A

(62.5 kW)
50kw (400V, 125A)

Combo
850 V 200 A 

(170 kW)
50kw equivalency

China
750 V 250 A
(187.5 kW)

50kw equivalency

Tesla
400 V 300 A

(120 kW)
120kw

 It is higher than a 100kW in the standard, 
but 50kW is considerable by the practical use.

Background
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Voltage increase
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Current increase

Hypothesis

 Measure by increasing of the electric current 

 To secure compatibility between 
“New High Power QC or Current Existing QC”

AND “New High Power applied EV”





ChargeableChargeable

Not fully 
Charged
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Output Electric 
Current [Ａ] 125 250 375

Charge Time 
<Ratio> 100% 55% 47%

Charge Time Simulation of the 400km equivalency battery

 Target Current: 250A

Simulation Result 

1.Accessible Cable Diameter is expected around 70sq.

2. 250A is effective in Duration Reduction.

Hypothesis
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Tasks for 100kW

 Hardware

 Cable; High Current/ Low Temperature     
Lightweight/ Ease of Bending/ Cost

 Electronic Magnetic Compatibility Design

 Standard
 High Output Power Specification (accordingly)
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Temperature rising by large current 

1)Connector Terminal (Internal Damage by a Fire) 

2)Cable Surface (burn)

1) Temperature of the
connector terminal 

ΔT=under 50℃ appropriate

１

2) Temperature of 
the cable surface

２

Electric 
wire

 Thermal Damage

Tasks for 100kW
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*) Influence of EMC (Pacemaker, Radio noise etc.)

 Inspecting a difficulty
 Possibile Solusion

 EMC (Electronic Magnetic Compatibility)

 EMC turns worse double theoretically.
 Keep EMC influence* as current specification level

Tasks for 100kW
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1. Output range

DC 0~125A⇒0~250A* (*; tentative)

2. Temperature Standard of the cable outer

Can be added as "cable periphery temperature 
management is needed so that harm (burn) does not 
extend to the users.“

3. EMC

No Change, Need Keep Existing Standard

 CHAdeMO Standard to be Modified as follows

Tasks for 100kW
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Conclusion

 High Power Output is Possible and Feasible

 Need to Solve Technical Challenges

 Points to be Considered

 Output Power; 100kW or more
 Compatibility; EV and QC Compatibility
 Cable; Handlings / Thermal measure
 EMC; Keep Current Level
 Cost; Minimum Increase
 Usage; Optimum Location to install 
 Volume; Global Market Volume
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Thank you for your attention!!!

Peugeot: 
iON

BD 
Otomotiv

e : 
eKANGOO

Mitsubishi 
Motors: 

MINICAB-
MiEV

BD 
Otomotiv

e:
eTRAFIC

Nissan : LEAF Citroen: C-
ZERO

Toyota:  eQMistubishi 
Motors : i-

MiEV

BD 
Otomotiv : 

eScudo

Subaru : 
Plug-in 
Stella

Peugeot: 
Partner

Citroen: 
Berlingo

Mazda:
Demio EV

Mitsubishi 
Motors: 

MINICAB-MiEV 
(Truck)

Mitsubishi 
Motors:

Outlander  
PHEV

Nissan: 
eNV200

Tesla 
Model S 

with 
adapter

Kia Soul

BMW i3
(JPN only)

VW e UP
(JPN only)

VW e Golf
(JPN only)

http://www.google.co.jp/url?url=http://www.volkswagen.de/de/models/golf_7/trimlevel_overview.s9_trimlevel_detail.suffix.html/der-e-golf~2Fe-golf.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=0af6VKmkFMrv8gXa24DIAg&ved=0CDoQ9QEwEg&usg=AFQjCNFgUrkQjEpLm5gu3BLPhvvIk6zibQ
http://www.google.co.jp/url?url=http://www.volkswagen.de/de/models/golf_7/trimlevel_overview.s9_trimlevel_detail.suffix.html/der-e-golf~2Fe-golf.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=0af6VKmkFMrv8gXa24DIAg&ved=0CDoQ9QEwEg&usg=AFQjCNFgUrkQjEpLm5gu3BLPhvvIk6zibQ

