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Example of Market Products [1/]

:|_t

CHAdeMO

B Nichicon released advanced lineup of V2H fully
_compatible to CHAdeMO Evs in August 2014.
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Example of Market Products [2/]

M Mitsubishi Electric introduced grid-connected V2H, named “SMART V2H” - I'
in July 2014. Installation-by-installation permission of grid operator is S
S . INdeMO
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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+F
B Solution of the grid, by the grid and for the grid!

CHAdeMO

Example of Market Products [2/]

FASTO V2G

CHARGING
SYSTEMS

The V2G 10 charging station |s
a bidirectional charger, being
capable of ¢ and discharge

FASTO V2G 10 indoor 2 car at 10kW allowing getting
FASTO V2G 10 outdoor ;g,g'mgf;g;m;”%:w
FASTO V2G 10 wall bolx s

October 20, 2015



| CHAdeMO confidential |

1k
—
CHAdeMO

Technical roadmap
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

B Communication/control system is designed for total/individual = I-
optimization of operation —

- l y CHAdeMO
o | Integrated DMS (*)
[y ’ EVECC I”“*
9 |
§ Smart City Platform (Information Control Hub) AMI
2
)
3 M2M Network
NS
lr’ ) -
2 Battery Disconn.
< 3 sets 12 sg
a
c -
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_g T : . Vnzitd
3 ) < )
3 SR L
) T
: ==
o
: ebhe
DC quick charging .. ‘
stations 20 sites Batt, omarnPCs Hot * AC charger
AR 10wk water
10tyk Volunteer 40 families
EVECC: EV Energy Control Center AMI: Advanced Metenng Infrastructure DP: Distribution Panel
DMS: Distributed Management System M2M: Machine to Machine PV: Photovoltaic
DLC: Direct Load Control SVC: Static Var Compensator PCS: Power Conditioning System S

DR: Demand Response DMCD: Data Measuring & Communication Device
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IJUMP smart Maui PJ

T

CHAdeMO

Server

Battery on HV DMS, EVECC, DLC
(Li-ion 153kWh x2)

Q DC Fast Chargers(Installed)

g DC Fast Chargers(On going)

? . SVC(400kVar)

5”; 

AC chargers 200
DC quick chargers 20

Battery on HV

MicroDMS 15 tea pew (- (lead 576kWh)
SmartPCS 10 }

Home Gateways 30
Home batteries 10
Disconnecting devices 12
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IJUMP smart Maui PJ

Cooperation of local companies and organizations and the local events —
are the key to success for gathering volunteers for field demonstration CHAdeMO
We are succeeding to get 500 volunteers!

. ———— - % T emTEw —— _

SmartMaui Project: kick off event at shopping mall

—— - -
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IJUMP smart Maui PJ
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o0 /|
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IJUMP smart Maui PJ

T

CHAdeMO

B Next step: application of EV battery for V2G

— V2G-PCS: development on-going
B Target: V2G for VPP: Virtual Power Plant

<Hierarchical control using EV PCS>
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400mm - v . . (VPP SmarnPCs FV .
" ,.-"'.

1,170mm

EV PG

AC cable
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Field demonstration #c2:M-tech Labo (V2B/F)

B Factory energy management with V2B & iMEV ——
B Field demonstration started in 2012

KIBAZUN

A7—h)yREIESER B M-tech Labo V1-AE®it
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~M-tech Labo (V2B?)

B Power management of Okazaki works, Mitsubishi Motors, - I'
_ _ —
with solar, EV and re-use battery for load leveling ' CHAdeMO

& ER{EM
ﬁﬂlﬁlﬂ J EMS

(ZETH) g AEEB(=ETH) |

MEmE oooo ooag

K BMEESTE
R

Ea sy DI-ABRB(ERE EV(ZEE0E) |
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Yokohama Smart (City Project
®m CEMS-. HEMS. BEMS. EV. SCADA -1 F
M Big city and the downtown oriented local energy manageme

Apartment complex HEMS

Apartment complex .
Grid battery for load balance Battery SCADA HEMS (i:‘#‘:ﬂ‘; (_JX H L H EI?:”::\: S -
Toshiba, Hitach, Meidensya, NEC M Toshiba, TEPCO  JHEMS NTT-F. NTTh2% SHABEL T i)

Panasoni
e ™ = T S = - = Apartment complex HEMS
LV battery it e - | i (KETAT-Y)
Sony energy. device, = nl.'-_J: . 2 . p = - 7l

Sharp EE

KEEVATLA
%%Ei‘mSCADA (H3L, R)

.l/ 7 2
FEMS s CEME Charge station
Meiden, Sumi—den TP (FR=. 79toFa7) i (XESEBARILNEY - . EIK)

Carwings data center

FEMS e (Nissan)
Bi—directional EV.

Smart BEMS :E
(R, RRESR)
Smart BEMS (HEBEIE, HiL.

Office BEMS == || ._ " (B, BiERHYATL) 2992, Ay) A EBIE)
(RRZ, ALAL, =Z=HFR, R - -
= HABNE)

(FAKER)

October 20, 2015



) . . . CHAdeMO confidential |
Functional distribution

M EV operation 1s estimated based on drive record and = F
manual input.

l Comblned with solar generation- and home consumption CHAdeMO
cfamat+rinn +t ol nAator neafiloa ¢ c~chadillad
= L LMWL LUTTT ULV L VUWCI Vl Ul 4L 4L T [ e ) w Wil TTUuU L S U
HEMS server ‘ CEMS
PV estimation ®‘
"home - Data center
—estimation ’ ¢

EV operation planning
drive record
*manual input

PCS controller

"EV charge

. Driver manual
% input

NISSAN information T LA
EVPS 7
. C 0 n V e P t e P Zero Emissian power
ctri

*PCS : Power Conditioning System *EMS : Energy Management System
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EV operation planning
M Basic operation planning 1s generated with EV oper'ationd F

history.

CHAdeMO confidential

B User can edit and add his/her own schedule.

2(7:ro Emission
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EV charge/discharge scheduling

M EV operation plana. PV generation estimationa. home = F
consumptlon estimation are integrated and daily —
char'ge/ scharge is planned. _ CHAdeMO

ﬁ EV;E == EEE-FoEE |
| |
EVFERESE

zmAlE | AR

EVER | REEHE
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VEH demonstration at | |

home
--=- 1nstallation

_ﬁ BE ‘~ F5 .
0 = v - L
N A
o E
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3§%;. )
— et Charge

stand_d»

This transformer is just for
single phase 3 wire

wll iN | distribution in stand-alone
| Interruption ST mode (Japan specific)
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Gathered data example

m Data is sent to laptop per minutes. = |-
— . "’
829 BAXMET—% Power profile
5000 P CHAdeMO
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4000 EVcharge—EVdischrarge——Fromrgrid—consumptiom PV gemneration
3000 1.’1 \&ﬁ—
| [
g n
R 2000 |
Ll oA
1000 =i bt - :
.r-»..“l rUTH ‘1 . i
0 , et | LT
19]12 0:00 4:48 9:36 14:24 19:12 0:00 4:48
-1000
S o B

4.0
Minute = hour

2.0

1.0

0.0
0123456 7 8 91011121314 1516 17 18 1920 21 22 23 &

 FEERENE N EVEER KSAFKER (A5tEtA-2) —EVHRERE —— BBTHE

October 20, 2015 20




| CHAdeMO confidential |

Charge/discharge operation example

m All power flow is monitored/logged and used for future 7 I.
scheduling optimization.

EV At home Go At home Go JA\ CHMEMO
out out home

5 100%
4 | SN | 8oy
< 3 - 60%
= g
W 2 - 40% L
R
e 1 - 20%
0 : : 0%
0 3 6 912151821 0 3 6 9 12 15 18 21
FFZl
m— CONSUMPLION === EV charge loss output to grid
solar — EV discharge — Grid power ===-S0C
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High Power!

Why? How?
What' the issues?

by Tomoya IMAZU
CHAdeMO V2H WG
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High Power: Background

1}
B Charge time with becoming macroscale ===
Battery Capacity
[kWh] e
1 VGRRN
B Lar\ge capacity
60 battery of
400Km
40 oo S SSivalency
; ) 15MY Nissan LEAF
] 14MY LEAF ! e
20 S~ Y S _
i e f)e 50kW Charger
: : ; (CHAdeMO)
20 30 40 50 Charge time (min)
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Background

B It is higher than a 100kW in the standard, :_t

but 50kW is considerable by the practical use.  cHA\demo

Max power in the Max power in the
standard practical use

CHAdeMO 5‘222‘{ 51k2V\51)A 50kw (400V, 125A)

Combo 85((1)7V0 isvo) A 50kw equivalency

China 7(5108\7,. 5253\,’;\ 50kw equivalency
Tesla 40(01 ;’0 ?(3\(,))’6‘ 120kw

October 20, 2015
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Hypothesis
1|
B Measure by increasing of the electric current cmo

B To secure compatibility between

“"New High Power QC or Current Existing QC”
AND "“"New High Power applied EV”

m Voltage increase Current increase
<
@)
(@) 4
@) A : x /
3 > | 3 Not fully
.g E‘J 0 Charged Chal‘geable
= |9 |3
-3 -t S
= - IR v
< a Chargeable Chargeable

e ———————— ———————— ————————————————————————————————
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Hypothesis
- |
—

CHAdeMO

B Target Current: 250A

Simulation Result

1.Accessible Cable Diameter is expected around 70sq.

2. 250A is effective in Duration Reduction.

Charge Time Simulation of the 400km equivalency battery

Output Electric
Current [A] 125 375

Charge Time 100% 559, 47%

<Ratio>

October 20, 2015
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Tasks for 100kW )
=
B Hardware cmo

v' Cable; High Current/ Low Temperature
Lightweight/ Ease of Bending/ Cost
v Electronic Magnetic Compatibility Design

m Standard
v" High Output Power Specification (accordingly)

October 20, 2015
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Tasks for 100kW

B Thermal Damage :'_l_',

Temperature rising by large current CHAdeMO
1)Connector Terminal (Internal Damage by a Fire)
2)Cable Surface (burn)

wire

N (&5\
- y __ 1) Temperature of the
5= A & \ ,1@! / connector terminal
(&) { ‘%9 AT=under 50°C appropriate

\

October 20, 2ul5
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2) Temperature of
the cable surface

Electric
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Tasks for 100kW

1k
B EMC (Electronic Magnetic Compatibility) et

CHAdeMO

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

-

B Inspecting a difficulty
B Possibile Solusion

*) Influence of EMC (Pacemaker, Radio noise etc.)

October 20, 2015



| CHAdeMO confidential |

Tasks for 100kW

B CHAdeMO Standard to be Modified as follows

1. Output range
DC 0~125A=>0~250A* (*; tentative)

:-!:

CHAdeMO

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

October 20, 2015
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Conclusion

1}
m High Power Output is Possible and Feasible o
B Need to Solve Technical Challenges
B 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

AN NI NI NN MR
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Thank you for your attention!!!
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