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1. B E B EERE RIS

- EENEHERBEEERIREZAR - olo&mUfEiaal .

1. HEESEEIE(HEV, Hybrid Electric Vehicle)

2. HEXESEEE(PHEV, Plug-in Hybrid Electric Vehicle)
3. #EHNE(BEV, Battery Electric Vehicle)

4. WOKIEENEE(FCEV, Fuel Cell Electric Vehicle)
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. Frost & Sullivan¥&ll - 2015F 2 IKBEVE E 25 2010FEN4 B EHIZ
A 21238 - M2020EBEVR G EIKREARBEST%R12% 7 E -

- J.D. Power & AssociatesiR2010FE10A M I AT E R #~ - {55t
2020FBEVH EERFSZE1308HW -

- BT iZ D EERETZ7488 - IhEEEBEVHIZAIS50%LLHAI - 21t
SRBEVERAEEME - PERIKEMEEHSZRIMNE_ =% -

< 1 2010F 22020 F B EBKAEEH B (BEV)MZRETRR(EN : W)

20104 | 2011%F | 2012% | 2013%FF | 2014% | 2015%F | 20165 | 20174 20205
EIK 20,150 | 89,891 | 221,815 | 383,679 | 530,000 | 639,822 | 796,700 | 943,725 | 1,311,441
=H 2,002 13,792 | 41,566 | 70,440 | 85,946 | 88,414 | 90,792 | 97,016 107,998

thEAFE | 5,116 17,032 | 35,070 | 60,384 | 90,473 | 129,591 | 189,055 | 217,320 | 332,775
=P 8,282 17,703 | 30,497 | 38,398 | 43,777 | 47,444 | 50,290 | 52,142 67,057

B | 3221 | 38,362 | 99,824 | 190,629 | 269953 | 337,892, 423,920/, 830,013 | 742,020
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2 - WESAT - —IRERZFAURS R E BB ERR = KR IKEE: T TR
1 (76%) ~ " FRELSEIECA 5 (50%) ~ LUK "THIRIEABIE 1 (44%) -

2~ BIRBEABE2020FBEV 5 R 15 78 A

(Bfi: F8) HE=BZHiEEXEV/BEVi G RE 2 FE IE &
18,000
HithxEVH5RETER (2020)
16000 |-
B BEVAIZRETEA (2020)
14,000
12,000
10,000 13,260
8000
10,490 8,330
6,000 10,640 10,290 4
4,000
2,000 4,030
3,200
SANYO A.T.Kearney Mizuho
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1. HEV : Toyota(e.g. Prius@ 2 IkKHEVHE X &S ZEH) * Honda
2. PHEV : General Motors

3. BEV : Nissan(e.g. Leaf E & IKFE—BI AR E=ERIBEV) ~ Mitsubishi

> Ford

- IEEMEFEHEVNIPHEVRI EZ2HEBE - 20095 E ¥5H oo B ik & Toyota
Honda * GM(=ZX M1 % 90%) -
- BEVEERKWIEEER, - TESTIF & E i ELA;

FEB(e.g. DEIAME - EIE) - o
ST BT ERSNAENEEe.g BN - AX) -
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- mMEEMR T HHIRABRTEEFEMNE I - RIBRZFAZSHGF T BHEBEEENH
WEEZE .
- HAREF A ST (Nomura Research Institute)ﬁ’?OlOEllﬁﬁﬁﬁﬂlﬁ’ﬁﬁ AT - FRET

2015FBFEZHAEBSEEMBMNANLERIZEAZT0% - MEBEWZHEGILEREZREE
30% - ERNEBEHRAEUBRERAIBMNEFEUEREGHS - tZDIBﬁﬁT

ICEV EV
FE
aE¥S +
A wtommotive
OEM:= STrEHAT
N AREAT ik iy
s 2 | cellpack players
compenents supplier  ghEARTT Cal M REn

#_,” components and slactronics E s

ARSI

B2 - ARSIZRE(ICEV)MEBENSE(EV)EFEA B ZER
(BERIZRJE : Japan Industrial Location Center (2010))-""‘ ‘% ii ’ﬁ‘ﬁﬂ‘ % %
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m EHI—MSEBEZES - BEREMR JEREEN - KE - EHla - TER
EEMBERBERZI - A0EINBETRIUZTHAGHRERR - UEREFES
%ﬁ'ﬁ:ZEJ_BIZTTIIBQ'TEE}ﬂZZK

m AR EMBIRA SR - QI GEBMRAI40%-50% - 2 IKE BRI R E

?‘JG%‘EH%%E%E%%

BHRED 5 iz EC B
AESC Nissan Motors 51% ; NEC Co. 42% ; NEC-Tokin 7%
Blue Energy GS-YUASA51% ; HONDA 49%
BYD MidAmerican Energy 39.6%
EnerDel Enerl 100%
Hitachi Vehicle Energy Hitachi 64.9% ; Hitachi Maxell 10%
Johnson Controls-Saft Cont. 51% ; Saft 49%
Advanced Power Solutions
LG Chemical LG Holdings 30.1%
Lithium Energy Japan GS Yuasa 51% ; Mitsubishi 34% ; Mitsubishi Motors 15%
Panasonic EV Energy Toyota 60% ; Panasonic 40%
(PEVE)
SB Li Motive Samsung SDI )

0%

; BOSCH 50%

(E HIE Research China (2009 5))
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1) BMERH : (1) *QEFT(E’J@ B (cells) BEEREMEMEIRYE - (2) BEMPE M AHKR
iﬂ*ﬁ.@ﬁ(pack)ﬁ?ﬁ?ﬂ
2) BHERM  BREMAZEESFTEMEFRIINEHL LS EED -

)

 Guiei S BOSCH  DELPHI Gutinental W.ww szt

NEC "
— . (Gsuasa
Cortros —4
?}n-n« £V foegy Co. (0

A
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ey FlOW O products
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A.ZEB(U.S.A)

mIETEH . 2ER&EARAIHEVHE HE(Toyotath50% L L) - 155120354
TBENEE T HRE24.29% - HHBEVHIIHE £
F2£2032F10.65 8 -

= AN
mERHE ; 2009F (&

TE
LA

CHEEAR) (RecoveryAct) RA4EE=TTHE
BEEEEFTE P (1I5EETTDALERE NSNS ;
Z - EHlER  ABEITTDFTERIM) -

2008 1,000 i 12

SREETDE

m BiIRFRE : 2015F PRI EBIRAB100BMEENBE(EFEHEY ~ PHEV
BEV * FCEV)EThH L&E1T

m @ BIIETE : 2009FFE - BHREBEPHEVEBEVRIER FAiEREH2,500
7,500=E R HIEF - F2IIRANEZ—(EPHEVEBEVE EBNIHES
HiB2085 2%  Ib—mPEHNESBRETIER I RTERE

2014% -
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(1) EEME BT HEEFREEREBEDZ @

B .ERM(Europe)
B E2008F LRI - BUMBEVHIZAZS EHMEEBERAESE - MEBFHEM
HBEVRIE ARIBSERIRT -

B3+ 2008FEEBHNBEVTHIZIHERT

Aiam Mega,
520

REVA 1.400
THINK, 300

Maralleno, 100
Premium Sportts,
45

ERIZRIR : Frost & Sullivan (2008)
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(1) EEHMEEFEEFEEREEZE

mEH2010%FEE - FZEIFREKXRE - AlEIRenault-Nissan ~ Volkswagen -
BMW ~ LUK Diamler25t 2/N:EBEVHYE R - WiEB i EREFTEL
FaRtRAE /N ERABEVH G ERG KE NE -

B4 -~ 2015FEOMNBEVMT 5 #H E A4k 788!

others, 62 400

Renault-Nissan
80,000
BMW, 20,800
Honda 7,000 «
PSA. 19,000
TD D‘[ ]-T,&D'D
Yota, o

Mitsubushi 12.000
28.000 Diamler, 20,000

BRIIE : Frost & Sullivan (2008)
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a. BRI Es BE (EV)

mECRIER : 200978 - BEESEIRE R @BALE (Directorate-
General for Energy and Transport) - #ff 5542
(Directorate-General for Research) * IR EH LB E 5
#4Z (Directorate-General for the Information Society and
Media) B fRIE L © " 4BE/SEE1&5E 1 (Green Car Initiative) -
TAETHE L3, 500B BT R 1EEEE) S EE -
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b. & (United Kingdom, U.K.)

m SRR : 2008 F11BEf - KARSERBIEIEEFET IS
BEIEFTE - HH3,0008 == AR ETIEE - 2009F 45
IA3,0008 HEEETERBMUN " TEHZAT .

il BNIEE ¢ SRR T H%?iézonﬁlﬁlaﬁaﬁwmt\ =S
BARI25%VEEfB) - BB T REm 725 0005 §E - EHAth
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mEx st = ; 16E82,0008 525 - R2013F 2RI EERBA
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(1) EE=MEEFEBHEEEZEET @)

c. ;&Bl(France)

-iES(aJ&E 2009108 -
ZEBIE T ET = FE 152 ER
TUARZREG EEBNEE TR EA -
FaETHR2015FE LRI A
SR 1005 Bl FE E E -

BT . RERERES
5,000ER TR iEEE /B - T8
aToris _ S{EHERTR
HEXA7 175200802
2,600E T ASE -

'l

ZRI O Clty of Parls (2010)
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d. #EBl(Germany)

mEERIERE ; 2010FE A1 " BIXEFEEFE | (National
Platform for Electric Mobility, NEI\/I P) FIGEER S 1F
BN FREHEEIRAE ~ EME T - EWEREE -

mHIRHRE ZOZOEEZEU m)ﬂZIOO%Em BENE FEER -

nBEIEM : B " BiFIRIR - BRRBRZERZEE S R
2009FFRR Hﬂmﬁifﬁ = S 22 3,000ER 70 £ 5,000 ER 70 2 [E]
A SR EEEMAR AR WUR 2 (2012-20144F) - T =fRAER
EE IRHEEEE—EHRAREERERENESR -

1
ik
nb

G 5 G A B L B



. R
(1) EE M EEFEHEFRERIEDE)

© ﬂl}ﬁﬁ(l\lorway) = FH R EEEFRE 2 it & E
St = s 2 . =| 6 ~ 2010 & )
IS | AR IE(Oslo) o ‘

JESHE2008-2011 E B II400 |2 =
BlEEEFTEIL - 5 22011F
AlF - BA3,392EE))5E
IR B -

nB1ERE  F£2020F 8] - =
A B 205 Bl E ) B2 (Z BEVA]
PHEV)EE HEITRIGTE -

mBEgH . fER - R£I1BE
o MEEERNEE R EFEMR
ﬁauﬂlkﬁﬁz% REE - IR

mOAE - TEEBL -
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EE 0 O
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S 5 §) S
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100%E ) ST RS ER)
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C. H&Japan)

m THETER . HAR70FERBREEIEEE - HIEAHEVINEIE1994F 100512 F 420004
1084 - MBPEVAIE ST £1977F 12812 NFI2000F 1588 - A ERIBELI1,0001E -

m BRI - 1970F (SEFAENHEETE) ~ 191F (F-EEFHRELKMETE) -~ 19924F
(BEIEHBMHRRZEZR) ~ 2007F (FEABEBE) -~ 2009F "EV+PHEVHEEBTE |

m {fBIIENE . 20094 " @ERE L - NEERFTSFERIEENZREAE  BlfZEF1282
A0BEHEAENE - BREEAEWERE - H2010F98IEXN L ILESHEHIETHIE -

E7 ~ 1976F £2000F HABABEEHHHES

100000

10000

r_#'_/ —+— BPEV
1000 -
E .A.!J' —&— HEV
S 100
; ‘/’“‘H‘#a~.at\‘#'#o—¢-¢—¢’.ﬁ.—‘H'h‘\\{

1

1976 1978 1960 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
Year
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Key Policy & Market Issues

Over the next year, a number of key issues wi

be decided by utilities and regulators (e.g., th adopters
AFV OIR process)

Jurisdictional Issues:

Non-customary Loads:

Cost Allocation:

Charging Infrastructure:

Utility Role:

PLUG-INELECTRIC VEHICLE READINESS

Leading the Way in Electricity ™

Stakeholder Engagement: OEMs and Third Parties

Direct PEV customers to utility for
information

Obtain early notification of PEV

.

Standards
Organizations
Goverament/

Agencies

Coordinate installation process
Develop best practicesand common

!
!

How should EV service providers be re “rules of engagement”
will provide electric services to retail e 5 i
customers? « Gather market intelligence '
» Understand products and services Chuom—.

At what charging level should a custon
pay for system upgrades associated w

Cooperate on policy issues

Associations/
Operators NGOs
Who should pay for the upgrades asso
load and the associated procurement
obligations? Third Parties
How will sufficient charging infrastruct
support market adoption, particularly

public and multi-family dwelling accesq PLUG-IN ELECTRIC VEHICLE READINESS 11 CALIF

What opportunities exist for utilities within the market,
and where will they be needed to fill in gaps (if at all)?

. = == §5EHRAITE

|
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1. BEAEARE{EAHA(1SO, International Organization for
Standardization)

2. EHFREITZEZ(IEC, International Electrotechnical
Commission)
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ESEE] FIlEE B RIS [BE:] EEPNES
International N. America Japan EU Mainland China
AEARER | N/A UL 2231-1(—RZEK) N/A N/A N/A
EV personnel UL 2231-2(F EE3K)
equipment
S ISO 8713 FMVSS 305 N/A 2006/28/EC GB/T 19596
Automobile ISO 8714 SAE J1715 ECE R10 GB/T 18384-2
ISO 8715 SAE J1766 ECE R12 GB/T 18384-3
ISO 6469-1 SAE J1718 ECE R13H GBJ/T 18385
EEEEE ISO 6469-2 SAE J551-5 ECE R94 GBI/T 18386
ENOHREERER/ ISO 6469-3 ECE R100 GB/T 18384-1
EMEB EEMC)/ ISO 11451-2(FFEZE ECE E101 GB 14023
fiiiEZL % fallk=r)) GB/T 18387
ISO 11451-3(FF&EEZE
il 28)
CISPR 12
e/ E ISO 7176-21 N/A N/A EN 15194 N/A
Motorcycle/Scoote
r
BiTE N/A N/A N/A N/A N/A
Bicycle
BRI IEC/ISOBNEH A [ UL Sub 2580(E&1EEH) [ N/A N/A N/A
Rechargeable BRI EE UL 2271 (BREIEH) B )
Battery IEC 61982-1~3
EthEEARMA N/A UL 508 T 3Zz8 15 N/A N/A N/A
Battery UL 991 #EIC
Management UL 1998Z ¥ dr g
87 System UL 60730Z& #4248
Battery AR IEC 62660-1 N/A N/A N/A GB/Z 18333.1
UN-T 38.3
SHEE s ZH ISO/DIS 12405-1 SAE J1798 N/A N/A QCIT 743
Module ISO/CD 12405-2 SAE J2288
UN-T 38.3 SAE J2380
SAE J2464
e ISO/DIS 12405-1 SAE J1798 N/A N/A N/A
Pack ISO/CD 12405-2 SAE J2288 e L 4& ;,& = ?E
UN-T 38.3 SAE J2380 W e a5 5’. " ﬁ' F.
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*1EH FIEH E71LS b= =F: (5424 ch B A e
International N. America Japan EU Mainland China
BE N/A UL 1004-1 N/A N/A N/A
EV motor
EREEN
BEEhzR BEERIZE |NA UL 508 T#:8 N/A N/A GBIT 18488-1
Motor and Motor UL 991Z#ZIC GB/T 18488-2
Driver Controller UL 1998Z & & 38
UL 60730%& 1540
REBF DHEM IECIZ# FCC N/A EMCIES N/A
GPS/GSM CISPR1ZEH#E UL 60950-1 REBES
IEC 60950-1 ECE%#ie-Mark
FEBERMEON- |IEC 61851-1(—AREK) UL 2202 Electric DENAN Law - |EN 61851-1 --- Generall GB /T 18487. 1(*%71@@
board/Off- |IEC 61851-21(55@]@3{}2 Vehicle (EV) -- Technical |Requirement BERBRHM— M EK)
board YRequirement for conductive Charging System Standards EN 61851-21(EBEEEX) GB/T 18487. Z(EEEBEW
chargers |connection to AC or DC supply Equipment (BE)E 7R [JEVS G109 |Requirement for conductive BERBRMEHEE
IEC 61851-22( 7t 7 Eih) AC Electric | BB A1F%, AR™HE |JEVS G106  |connectionto AC or DC supply |RF/EREIRINEZEZERK
Vehicle Charging Station REZH600VLLT) IEC 61851-22(RARFEIL) AC  |)
IEC 61851-23(E Mt 75 & h) DC Electric Electric Vehicle Charging Station | GB/T 18487.3(& &) &
Vehicle Charging Station(7& 277) IEC 61851-23(ERAEIL) DC |(BERELAEBHEHRH
Electric Vehicle Charging Station | /B 75 B (11h))
TER EHEFREDL |IEC 61851-1(under discussion for UL Subject 2594 (AC |N/A EN 61851-1 — General GB/T 18487.3 (ACTT &1k
Charging | EV Charging |revision) FEIL/DCTEDL) Requirement /IDCFE L)
Facilities Stations IEC 61851-21 EN 61851-21 — Requirement for |GB/T 18487.1
IEC 61851-22(ACFt 1) conductive connection to AC or
IEC 61851-23(DCF & lIk)(FK 2 17) DC supply
IEC 61851-24(E g E B E 7t 7o B EN 61851-22 — AC Electric
BRI E)(RET) Vehicle Charging Station
EEEFTEIL- |IEC 61010-1(2 IR %) UL 2735 N/A EN 61010-1(2 HIF% ) N/A
-BEROE UL 61010(2RI:R ) EN 621051-62055 — Electric
EV Charging Meters
Stations —
metering - . -
equipment '. B "“n ‘Eﬁ ﬁi" ﬁ E& ﬁ @ _
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FIEH FIEH E7[ES b= =F:N ¥ oh B A=
International N. America Japan EU Mainland China
L F] IEC 60245-1,2,4(12 B4R) UL 62 N/A N/A N/A
EV Cable IEC 60245-3,5,6,7,8(15 ) (1B 4R) UL 1581
1A - E$EER - & |IEC 62196-1 Plugs, socket-outlets, UL 2251 - Plugs, |JEVS G105 — |EN 62196-1 Plugs, socket- GB/T (BENSREBEER
i) vehicle couplers and vehicle inlets — Receptacles, Connectors |outlets, vehicle couplers  |E REEHFIEEEL 0
EV plug Conductive charging of electric vehicles |Connectors and |applicable to |and vehicle inlets — 7 IBAERK) KRBT
connector and |- Part 1: Charging of electric vehicles& [Couplers for quick Conductive charging of GB/T(BENSEBERE
coupler WABRBERTRBARER Electric Vehicles |charging electric vehicles — Part 1. |AREEBREESE2 I
IEC 62196-2(fHIE ) Plugs, socket- SAE J1772 - EV  |system at Eco|Charging of electric RIMFESTE) REET
outlets and vehicle couplers — Conductive station for vehiclesupto 250 Aa.c. |[GB/T(BENSEEERE
Conductive charging of electricity Charge Coupler  |electric and 400 A d.c.EEli 7 & REERRKEFEI B
vehicles — Part 2: EEiiF B EAR R vehicles BERTRBHEAEE BRAENHE) RET
FERAEMERE NA UL 2734 N/A N/A N/A
NHE
FERNM EV Connectors
Charging | BEIEREARZEK |IEC 61851-1(under discussion for UL Subject 2594  [N/A EN 61851-1 General N/A
Facilities EV cord sets [revision) Requirement
IEC EN 61851-21 Requirement
for conductive connection
to AC or DC supply
EREREREA(|NA UL 1012 N/A N/A N/A
E4E2R) UL 498A
EV DC/DC
converter
FEIAEIREIRE |IEEE 1547 Interconnection UL 1741PVH N/A N/A N/A
#H(Z25R28) UL 6171/E 18
Inverter/Converter
EHI R UL 508 T#£5 N/A N/A N/A
Control Panel UL 991%#%IC
UL 1998& R 5g —
UL 60730% %1548 —i =
M;Eeffng Bt g;gég;f”ﬁ N/A N/A [ Y = Taiwan I s.l\lll ute of Economic Resaargh
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International N. America Japan EU Mainland China

Hithsz BHR¥E IEC 60065-1 UL 60065-1 N/A N/A N/A

Other

Equipment
HtEREK BIEEERIRAE - FIMNIEC, ISORAE SAER#---XEBR |JISIRE B X 1Z#ENational

Industry 75# (Industry JEVSHE#--- [Standards, %140

voluntary Voluntary Rules) ¥EBFEAR |BSIZE, NFIZ%,

rules and ANSIHZF# (Industry DINIZR#E

others Voluntary

Rules)
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Connect Start
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Plug in Swipe your card or putin

coins to start charging

Charge Disconnect
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Charge and calculate fee Swipe your card again to pay : Disconnect the plug
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Thank you for your attention
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IEC 62660-1

Secondary batteries for the propulsion of electric
road vehicles — Partl : Performance testing for
lithium-ion cells

IEC 62660-2

Secondary batteries for the propulsion of
electric road vehicles — Part2 : Reliability
and abuse testing for lithium-ion cells

ISO/DIS 12405-1

Electrically propelled road vehicles — Test
specification for lithium-ion traction battery
systems partl : High power applications

ISO/WD 12405-2

Electrically propelled road vehicles — Test
specification for lithium-ion traction battery
systems part2 : High energy applications

UN ST/SG/AC.10/11/

Recommendations on the Transport of
Dangerous Goods, Manual of Tests and

Criteria; United Nations !
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ISO 11898-1-2003

Road vehicles -- Controller area
network (CAN) -- Part 1: Data link
layer and physical signaling

ISO 11898-2-2003

Road vehicles -- Controller area
network (CAN) -- Part 2: High-
speed medium access unit

1ISO15765-3-2004

Road vehicles -- Diagnostics on
Controller Area Networks (CAN) --
Part 3: Implementation of unified
diagnostic services (UDS on CAN)
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UL subject 2580

Batteries for use in electric vehicles

SAE J2464

Electric and hybrid Electric vehicle
Rechargeable Energy Storage System
(RESS) Safety and Abuse Testing

SAE J1939-11: 1999

Recommended Practice for a Serial
Control and Communications Vehicle
Network. Part 11--Physical Layer,
250K bits/s, Twisted Shielded Pair

SAE J1939-21: 2001

Recommended Practice for a Serial
Control and Communications Vehicle
Network. Part 21--Data Link Layer

SAE J1939-71: 2002

Recommended Practice for a Serial
Control and Communications Vehicle
Network. Part 71—\Vehicle Application
Layer
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Recommended Practice for a Serial

g Control and Communications Vehicle
A F -/3: . ;
i A A Network. Part 73-- Application Layer -
Diagnostics
TR - KT 51304
CNS 15391-1 W3 E T2 i R
=Nty
THEfRIEY - K E e B2 4
e, YIETH LT RS BF R R
GB/Z 18333.1 TH R D Rt AT FT e
R QC/T 743 TELD AT ET N
GB/T XXXX-200X,201X Cil AR B L R - L
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IEC 62660-1 | CNS15391-1 | GB/Z 18333.1 QCIT 743
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TEE
okl s B R T R E a1
- 1/31(BEV) - &
IEC 62660-1 025 45C 1L(HEV) Fd
CNS 15391-1 025 45C BienERGN i
11,(HEV)
GB/Z 18333.1 @ -18 - 20 - 50C 1/31,~ 151, >70%~100%C,
<110% C
fe S 3 5 3 2\ 3
QCIT 743 20 ~ 20 ~ 55°C 1/31,~ 1.5 1,24 I, -~ 70%~100%C,
47 D IECECNSHR B2z » R 22 2 47 4 it § - REGRIES 2 > &l o
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EHEPN T B
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BEV : 1/3lt~ 11t~ 2 :

IEC 62660-1 2

20% - 200~ | It~5lt~1_(<400A) o

50% - 25 . HEV : 1/3It~ 11t~ 5

80% 457C It ~ 10It - S

CNS 15391-1 I (<400A) &
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iy SOC BB RS0
IEC 62660-1 =7
: BEV : 1/3lt
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100% At HEV : 1 It
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7B FdF(PRAR ) At

Ll SOC BB P Y o oz 2 ]
IEC 62660-1 &
50% 45°C 28= iEE\Q',lﬁ'tt
CNS 15391-1 : &
0 o #47>80% C,
GB/Z 18333.1 100% 20°C 28 = 1/3 It U >90% O
20°C 28 > %+ >80% C
0) 3
QC/T 743 100% 55 72 1/3 It V42 >90% C.
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IEC 62660-1 -
BEV : 100% A5°C 42- x4 BEV : 1/3It
HEV : 50% o HEV : 1t
CNS 15391-1 o
GB/Z 18333.1 16.7% 40°C 90~ 1/3 It >80% C3
QCI/T 743 33.3% 20C 90— 1/3 It >95% C3
A=K R ZRRRASOCEETER > - ka3 > T# SOCARE » p 3T 483 -
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B E b
§iox 2 SOC BR AL T o I B
IEC 62660-1 <80%C " Fd
BEV : 100% 45°C 168 % BEV : 4rEl
HEV : 80% <80%C 6 | HEV : 4r@2
CNS 15391-1 @ %
GB/Z 18333.1 100% 20°C <80%C, 1/3 It 30075 %%
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IEC 62660-1 £
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100% 25, 45C HEV - 11t
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T %5
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b IR IE R, KL
fave B soC W - Bl 2o s f|
YA HiEE 100% | 20 ~ 55C <0.2V 80~100mQ | NE, NF, NT
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T%Fr%% 0% 20C 77 [H 31max NE, NF
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E LT 50% 2B o B - (MR A NOV
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Epf??"?* T 250 2Vmaxi¥200% | BEV : it ’
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5% 18 AT T RS
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A P e
1RE Bz SOC E - | 2o [
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CNS 15391-2 L iIOEOVo: 2 1000%"l\/lgt?ﬁ7 5 o=
80% [ [11120% 35 35|
OCIT 743 il gm,w 100% 20°C <OV oy NE. NF
FTPILE 100% 20°C 50%FL L] 2 NE, NE
= il gﬁ%f 100% 25C | 15017+ L o
Epias | 100% | 25°C | 1000(FMEHTY i i
e NE- 155 NF- & f

Electronics Testing Center, Taiwan _H_




A5
P

CRIZEIE B A 450 52(20)
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The END
Thanks for your attention!
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P I8 RFRIE P IEC SAE UL GB o
Supply voltage harmonics :Eg giggigé SAE J1772 | UL 2231-2 ggg igjg;g TEVC-03
. ; ) IEC 61851-21 GB/T 18487.2
Dip and interruptions IEC 61851-22 SAE J1772 | UL 2231-2 GB/T 184873 TEVC-03
! IEC 61851-21 GB/T 18487.2
Fast transient bursts IEC 61851-22 SAE J1772 | UL 2231-2 GB/T 184873 TEVC-03
EMS Voltage surges :Eg giggi; SAE J1772 | UL 2231-2 ggg igjg;g TEVC-03
L7) - IEC 61851-21 GB/T 18487.2
Electrostatic discharges IEC 61851-22 SAE J1772 | UL 2231-2 GB/T 184873 TEVC-03
y . . IEC 61851-21 GB/T 18487.2
Radiated electromagnetic Immunity IEC 61851-22 SAE J1772 | UL 2231-2 GB/T 184873 TEVC-03
Magnetic Field Immunity SAE J1772 | UL 2231-2 TEVC-03
Capacitor Switching Transient Test SAE J1772 | UL 2231-2
: IEC 61851-21 GBI/T 18487.2
LOuE IEC 61851-22 GB/T 18487.3 | 1EVC03
- IEC 61851-21 GBI/T 18487.2
Conducted Emission-A.C Power IEC 61851-22 SAE J1772 GB/T 184873 TEVC-03
EMI
=~ | f y IEC 61851-21 GBI/T 18487.2
Conducted Emission-Signal line IEC 61851-22 GB/T 184873 TEVC-03
Radiated emission-magnetic field IEC 61851-22 GB/T 18487.3
Radiated emission-electrical field IEC 61851-22 | SAE J1772 GB/T 18487.3 | TEVC-03

Electronics Testing Center, Taiwan




FREMCHRE 1 e d -2 {41

R I8 RIFFIE B ISO SAE ECE/EEC GB =
Transient Immunity-Power Line ISO 7637-2 SAE J1113-11 ECE R.10 CNS 14498-2
2004/104/EEC
Transient Immunity-Signal Line ISO 7637-3 SAE J1113-12 CNS 14498-3
Electrostatic discharges ISO 10605 SAE J1113-13 GB/T 19951 CNS 14499
Absorber-lined Shielded enclosure | 1ISO 11452-2 | SAE J1113-21 ECE R.10 GB/T 18488-2 | CNS 15207-2
2004/104/EEC
EMS | Transverse electromagnetic cell ISO 11452-3 | SAE J1113-24 =clE RUD GB/T 18488-2 | CNS 15207-3
2004/104/EEC
Bulk current injection ISO 11452-4 | SAE J1113-4 ECE R.10 GBI/T 18488-2 | CNS 15207-4
2004/104/EEC
Strip-line ISO 11452-5 | SAE J1113-23 g(c)zoaliblésEEC GBI/T 18488-2 | CNS 15207-5
Direct RF power injection ISO 11452-7 | SAE J1113-3 CNS 15207-7
Immunity to magnetic fields ISO 11452-8 | SAE J1113-22
Conducted Emission-Power Line SAE J551-5 CNS 14500
Conducted Emission-Signal Line CNS 14500
EMI | Radiated Emission e doete | S oD o | GBIT 184882 | CNS 14500
Transient Emission ISO 7637-2 5(():05/?614(;EEC CNS 14498-2

Electronics Testing Center, Taiwan




£ R R-EMS

BlRIE P

agid RIEE 2

Supply voltage harmonics

IEC 61851-21 | 50Hz to 2kHz ~ Performance criteria : A

IEC 61851-22 | 50Hz to 2kHz ~ Performance criteria : A

<t

TEVC-03

;tl

£ R 2 P340 Hz ~ 2 KHZE N 2 TR T R

R

2kHz > v i F &4 ji]a’jf& FH éL%‘}l]ﬁ‘_g g\ali\mo
GBIT 18487.2 | 4 ' & 4IEC 61000-2-27 :

i 214k 21 BA rrpwa“zﬂszs.ﬁ

a) a_,/}hil R_,&’Pb

4o Fghabd R e AU g2k g ?\5]%\
GBIT18487.3 | , s # s |EC 61000-2-2F FAn 5 T % 4 | AHeL7,
Hﬂb"l'ﬁ‘» (=N ST g
Fe b iR ERE L 2 (GB/T 17625.1):8 (7R3 » sk T @A & thit &4 o
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ERYUGTRETOTHIERABKET TR - A7 4 5 50H,

TR a,?”’a.‘fﬁf’ iﬁ"'«?ﬁk‘(%))@ ﬁ AR 7 4P 50Hz- 2kHZ€TL"I§]F\ EWL ) S g i




£ R R-EMS

RFAIE P

Latad

iR E i

Dip and interruptions

Voltage reduction of 30% of nominal voltage for 10ms ~ Performance criteria : B

IEC 61851-21 | Voltage reduction of 50% of nominal voltage for 100ms ~ Performance criteria : B

Voltage reduction of 95% of nominal voltage for 5s - Performance criteria : B

Voltage reduction of 30% of nominal voltage for 10ms ~ Performance criteria : B

IEC 61851-22 | Voltage reduction of 50% of nominal voltage for 100ms ~ Performance criteria : B

Voltage reduction of 95% of nominal voltage for 5s ~ Performance criteria : B

a) 100 percent voltage dip for 10 ms

SAE J1772 b) 60 percent voltage dip for 200 ms
c¢) 30 percent voltage dip for 1 s.
TEVC-03 ¥ %R E30% 10 ms ~ 50% 100 ms ~ 95% 5 s

GB/T 18487.2

FoAal0msp T FE 34 ﬁ_* R en70%, 1 fe 2| i dpBiE G LT o & K
F:A100msp T R ’fi‘:——f & /B e950%, 14 i F| #HBiTE LR H i & R
Fpbsp T E'H%i:‘fﬁ;?_@‘fhg’%”_r A T ‘#;‘B'F FRER ST i

s
(SN
Ao AR A
%%

12
i)

GB/T 18487.3

TR oY

J& R BT E PEALT RT0% > 5P E10ms > A ¥ 5B
B R RT O BEALE RE0% 0 45 2 100ms o {5 i ¥ 5B
BT RTF B AT RO5% o & F P E5S 0 {4 i %) 5B

Fil il NS
BB \;«t’”l"‘

UL 2231-2

a) 100 percent voltage dip for 10 ms
b) 60 percent voltage dip for 200 ms
c) 30 percent voltage dip for 1 s.
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£ R R-EMS

RIFERIE P s RZA i 2
IEC 61851-21 | 2kV ~ 1min -~ repetition rate of the impulses of 5kHz -~ Performance criteria : B
IEC 61851-22 | 2kV ~ 1min -~ repetition rate of the impulses of 5kHz - Performance criteria : B
SAE J1772 2kV -~ power line
TEVC-03 2kVe& F B5kHz % e > #1410 > 2T #a ¥

Fast transient bursts

GB/T 18487.2

b S & H(GBIT 176264 % /& 3 2kV » (PR 4 2 1min » % e 4f § 5 5k Hz,
gy & 47%1 %B]FR‘URI4M¢$1\

a) P iR B R e
& R 12|(V5k Hz*% rfrré‘z;_, EFIminm + oo

GB/T 18487.3 | & i 2 47; Biti L@t ® fo
S0 RRRA W R R ek ] ) Bl AT
bt s 19658 45 T () - SRV RS SRR SR ENTY SR
UL 2231-2 2 kV transients on power lines
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£ R R-EMS

RIZEIE P

s

Rl

Voltage surges

IEC 61851-21 | 1.2/50us ~ common mode 2kV -~ differential mode 1kV ~ Performance criteria : C
IEC 61851-22 | 1.2/50us ~ common mode 2kV -~ differential mode 1kV ~ Performance criteria : C
1.2/50us
a) 6 kV, an additional nine impulses of the type which had flash-over are to be
SAE J1772 . : o 3 )
applied. Any flash-over during the additional impulses is unacceptable.
b) 3 kV . Any tripping of a device as a result of the impulses is unacceptable.
TEVC-03 iz #% |EC 61000-4-5(CNS 14676-5) » it k£ 1.2/50 ysR A T B » £ 5k £ T 2kV; £

BoRETLIKVRGER » 22X A2 F A 2SR A LT ¥ SRR R

GB/T 18487.2

ﬁxﬁiﬁ F:1.2 /50 usttr#f » =40 ;09 2kV s £ 03 349 1k V,
Boi S BT AT H AR K
B9 3 RORT W 7R

.._.

b) & & ¥
B K & F:1.2/50 usFE o Sk R T2k Vo XK AT 51k V.
GBIT 184873 | 4 = i niiCees 47 5 5t & &
Rl R F BT BEEBT IS RS FFRT R
1.2/50us

UL 2231-2

a) 6 kV, an additional nine impulses of the type which had flash-over are to be
applied. Any flash-over during the additional impulses is unacceptable.
b) 3 kV . Any tripping of a device as a result of the impulses is unacceptable.
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- ~ EMCHE 5=
£ R R-EMS

RIFRIEE 1 R ERE 2
IEC 61851-21 i % NA ~ Performance criteria : B
IEC 61851-22 Air 8kV ~ contact 4kV ~ Performance criteria : B
SAE J1772 Air 15kV -~ contact 8kV
TEVC-03 Air 8KV -~ contact 4kV ~ Performance criteria : B

Electrostatic discharges GB/T 18487.2

?f’éﬁiﬁibm&%@ﬁlﬁ;%’i?*im°
Boa %) 5235 B1R3EGBIT 17626.2 % #hi gk 1+ & 12 -
WREPLFIREITEY -

GB/T 18487.3

T D R AR T R

b 4 & F(GB/T 17626.2): 8k V(% f L) & K4k V(< 1) -

AL ¥

% ¥5 GB /T 17626.25p|:# #* & 1+ - 2. GB/T 17626.2 # » &% 7T > 2 L5 $1ao
HREAETHIELTICEE)RT L + s;\ B F T R

|

UL 2231-2

Air 15kV - Contact 8kV
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£ R R-EMS

B RIE P jiaia PSR
3V/m 80MHz to 1000MHz - Performance criteria : A
St 10V/m 80MHz to 1000MHz - Performance criteria : B
3V/m 80MHz to 1000MHz - Performance criteria : A
R U 255 10V/m 80MHz to 1000MHz - Performance criteria : B
20Vrms 0.15M to 80MHz ~ IEC 61000-4-6
STIANNA 20V/m 80M to 1000MHz ~ IEC 61000-4-3
i 35 |EC 61000-4-3 » {80 MHz ~ 1000 MHz# & #= Bl » - 23 VIMT &+ 3 5 & Rl#
TEVC-03 WA > LRRAFTAE T RFHIT NIOVIMT BEF B R PIFEZE 0 LTRA
Radiated electromagnetic AL T B - S

disturbances
3V /m 4 & # ] = 80M Hz-10 00M Hz, » 1+ it ¥] 5 2] 5A,
GB/T 18487.2 | 10V /m,*iﬁf,‘g{é[?f] % 80M Hz-10 O0M Hz - + it 2| #5: 2145 B,
WA AR IRLTK f%/f@:“ﬁ?\%?] A FHERT T e

3V/m . 80M Hz-1000M HZz#7 5 & Bl » i & RLA
GB/T 18487.3 | 10V /m #%.80M Hz-10 O0M Hz#7 & = Flp - |+ it % 1B
RF B ERFIHROTPCEE)RIEEL FLHI# FERTER -

UL 2231-2 20V/m 0.15M to 1000MHz
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£ R R-EMS

BFRIE P ikl BIFRGE 12

SAE J1772 | 30A/m IEC 1000-4-8

B3 A & PRIEC 1000-4-84- 14 » £ H 3T T RHAE 560 HZ2230 AIme 3% R kB ™
Magnetic field immunity TEVC-03 P £;4 it (UL) : :

UL 2231-1 | 30A/m IEC 1000-4-8
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£ 3L m-EMI

PERIE P & PR
IEC 61851-21 | According IEC 61000-3-2
IEC 61851-22 | According IEC 61000-3-2
) iz 3 |IEC 61000-3-2 > Q;‘ﬁﬁ;—p TinehA AL ; AR i\ EiET 3@]» e e
TEVC-03 s B R
Harmonics

LR AR E SR “wli\mw.ﬁl RitA 87 RAE] HAL
£ & £ B R SRy = MKV S S ;
7o B Ef”ﬁiﬁi%u AT g;‘ TR o] Y 16A )3 /)Lmﬁjmiﬁ, GB/T176251—N‘
CBITIBBT2 | g - hipmT » B & H%WiGB/T 176251 % Hosb - #IE M o
(7 B FIRIRT o Pl v e 4 @ 5980% 0
RH D g AR PBER TS SRS AT
GBIT18487.3 | &4 ) £/ 283 fa% a..ﬁ‘g}(":h) A f vk 4R Ul 2 GBL 76251608 f- 5 o
12 45 G B 17625.1:& 7 B #
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£ 3L m-EMI

BFRIE P iy PR
IEC 61851-21 | 0.15M-30MHz, 66dB-60dB
IEC 61851-22 | 0.15M-30MHz, 66dB-60dB
SAE J1772 0.15M-30MHz, 66dB-60dB
Conducted Emission-
Power Line 2 - e PO ST A S Y
TEVC-03 % y5 CISPR 22 CISPR 16 » ACéisa] rgbeh 4 & il E T 4R E o) ¥ E (0.15 MHz

~ 30 MHz, 66 dB ~ 56 dB pV)

GB/T 18487.2

-9 KHz 150k HZ#F £ 72 & % &% -
- 15 Ok Hz--30M Hz4#f £ *2 & 66dB-60dB
-30 M Hz 1 4B @ 5% e

GB/T 18487.3

15 Ok Hz--30M Hz#g £~ *2 i5 66dB-60dB

Electronics Testing Center, Taiwan




£ 3L m-EMI

PlAIE P

152 I3 i

Conducted Emission-
Signal Line

IEC 61851-21 | 0.15M-30MHz,80dB-74dBuV

IEC 61851-22 | 0.15M-30MHz,40dB-30dBuV

TEVC-03 2 4. % (0.15 MHz ~ 30 MHz, 40 3B ~ 30 dB uv)

GB/T 18487.2 | 0.15M-30MHz,80dB-74dBuV(IF IEC 61851-21)

gk & @ 2EE 5P E R
12 35 G B 92544-GB 61134k % H * & 4 °
0.15M-30MHz,40dB-30dBuV

GB/T 18487.3

Electronics Testing Center, Taiwan

iz 3 CISPR 222 CISPR 16 » IL%{% Mg Bl ERE s B E TR E R
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Con EI\/IC#%.-iFFI
£ R im-EMI

RIFEIE P s RFHIE 2

IEC 61851-22 | 0.15M-30MHz ~ Under consideration

Radiated emission-
magnetic field

GB/T 18487.3 | % #-(150 kHz-30 MHz)

Electronics Testing Center, Taiwan _n_



£ 3L m-EMI

electrical field

RIFRIEE s R i
IEC 61851-22 | 30M-1000MHz ~ 28dB-37dBuV, 10m
SAE J1772 meet FCC Part 15 radiated limits for unintentional radiated
Radiated emission- 73 ?‘;QISPR 224 CISPR 16 > e @ 3K # %R ?r;ﬁi%l Dw FHEITIEET J‘f i%*f‘t BB E
TEVC-03 (quasi-peak detector) £ i#130 MHz ~ 1000 MHz %10 miw# 2 07 #-iF 5+ 3 5 B &)

5 2 A 2 A% %(28 dB, 37 dB 1 V/m)

GB/T 18487.3

GBIT 18487. 3- 2001

% % (30M Hz-1000 MHz)

b T R PR SET o TR R R T T (k) il S s B
10m jeeitds B 7 i AZE TR LehiE o g * B B F o 1995GB 9254{-GB 6113+
2% 14 £ 14(28dB-37dB)
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(L) RIS 5 IES St
T8 SLEMCHg iRl iw £ R3] 57 [a«]m £ |[EC 61851 4¢ »

Bp 22 FHEBTEVC-03RkEFHT3r ~ BEMX ~ i 5
ﬂz~@%4%~%%4%3§w$ﬁpzﬁwm£%ao
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(2 EMCHg i % 5

\:Lg.
-

— FEHRE IEC 61000-4-2
IEC 61000-2-2
BIEEF
> EMS - IEC 61000-4-11
IEC 61000-4-4
EMC > IEC 61000-4-5
¥4 T4 —  TEC 61000-4-3
IEC 61000-4-8
%514 IEC 61000-3-2
EMI i » CISPR22
¥4 T4 > CISPR22
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= ~ Rl 3RY

() RIK K 2 BlIFFE K
EMS-# % %

EMC | /pl3Em P BER R RPN EBRKA

iz 45 IEC 61000-4-2(CNS 14676-2) > Shield room

ems |FRETLAL | BRV(SF 4 R)MAKVERAT) | DEoosals Dasae Smulacr
IEC 61000-4-2 PRz RS ATRE RN &R Sy A

A ACT = 4 © 20kW
R i ¥ ie LR R R & 120KW
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_

= B e
(3)#& B 3K

e R
% 2 /?'Jvi“-t b
EMS- 1447 fif X 14

PO I = L S

EMC | #/#3 F R & & R R E B
TR G R 2 ‘aﬂl“*ﬁi\“r&l _
4\50 Hz ~ 2 kHZEPQ N Shield room
PR @ L TRk o # £1EC 61000-2-2 E@grfimgm;b!elzgm IR
e el .
I[EC 61000-2-2 i 5 13%)1{71—‘;,.»&@_%‘;]1\ ACT 3 ?‘ : 20KW.
¥
'-’f’a, /)5" TRREZ Eﬁ&ﬁ;‘%ﬁw Programmable Power Supply
$p +
ElSofe P (2 F T /RE30%I0Ms~ | DCES f f : 120kW
50% 100 ms ~ 95% 5 s)ip|z&ts »| ACR + f §* - 20kW

R T R # 0 120kW

AR g 5 LA 1

IEC 61000-4-8

B f;‘qf;CNS 14676-
8- » & BT RAE 560 Hz
BII0AIMES % EERE T » L
TR FAEFT R

Shield room

Magnetic Field Probe

DCRT + § 4 : 120kW

AC* 3B ;N 20kW
oS AR R RE % 120kW
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(3)#& B 3K

& R A

e R
% 2 /?'Jvi“-t b
EMS- 3 #7 @f X 4

FHBHELAN

IEC 61000-4-5

i #£IEC 61000-4-5(CNS
14676-5) » & &k £1.2/50 1S
RARER PR ET2KY
HOR AT LKV S > &

Tt a2k &R P
40T > T AR Al
5=
Rt

EMC | ipj:&sE P PlAE R RRIRBERRA
% 44 IEC 61000-4- 4(CNS R
#E + 3 Lol
B AR B g B M 14676-4) > it & 3 %ﬁf,”& DCE & § §* : 120kw
IEC 61000-4-4 X m2kVe £ %5 kHz % fe ACT = 4 1\ 20kW
E g SR fai’:ﬁ S K | 2 asaE T R & 120KW
EMS

Surge Simulator

CDN

DCR + f §* : 120kwW
ACT =+ f 4 : 20kW

2 o AR T REK & L 120kW
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= B e
(3)#& B 3K

e R
W % /?'Jvi‘“-t b
EMS-§§ &4 @t < 1+

EMC | |38 P BlEE R WRIRAEBR A
iz #%IEC 61000-4-3(CNS 14676-3) - | chamber
%80 MHz ~ 1000 MHz#g & g,;, BN o Power Amplifier
EMS i5 LK 9 e 1273 V/m EL,{‘Q’J- % 2% B ;Eljgﬁﬁﬁig ; AnI:?;a @
IEC 61000-4-3 ARRACFELFRIBRE | SETEN gy

10 VIMT g+ 5 R RIGEZ 18 - v AC* 3 1 20kW
TRAE Wk LR T R 120KW
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= ~wBln £ R
()i RIK & 2 RIEE R
EMI- i % =+ 48

EMC | iBlzgsg p g BRRPEBRXA

Shield room
% $5IEC 61000-3-2 2 il » T imen4 3 Programmable Power Supply

BEPETE LSRRIy i ) ~ . & . | PowerAnalysis System
IEC 61000-3-2 7‘ nfbsﬁ; ;A L%;J’H-E i\. E T %] T DCE 5 f i\“ - 120kW

—’»?é‘«ﬁ»;&_@’]“:*ﬁw{l S AC?_,';‘é.f:ZOkW

2 i SHE T R & 1 120KW
EMI % % CISPR 22¢: CISPR 16 - ACﬁ%l » H¥

hd X B E TR E R YRR (0.15 Shield room
A MHz ~ 30 MHz, 66 dB ~ 56 dB 1 V) S
@R L L. ey e P SN S DO A
CISPR22 iz 3 CISPR 22 CISPR 16 > 1 5.3 »/ﬂiaa] DCE 5 f § : 120kW

D E IR 2 S il iﬁ-l&%fﬁff@ ACT 3 f it : 20KW

R 8 (0.15 MHZ ~ 30 MHz, 40 dB ~ | = ;i st47 3k % : 120KW
30dB 1 V)
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= ~wBln £ R

(BRI & 2 RIFEL £

EMI-f5 5+ 3
EMC | ipl3#3E B RlEE R WRIAIEBK A
iz 3 CISPR 222 CISPR 16 » % T % # t.3g | 10m Chamberor Open Site
i F AR TR T o ik g | CMI Recelver
2y} . S ntenna
EMI | 55412+ 3 | (quasi-peak detector) £ /7|30 MHz ~ 1000 DCE 3 f f* : 120kW

MHz %10 macA 2 cn3 3d5 6+ 3B 5% B R ACR + f f 1 20kW
A EAEF 2 R 2 E(28dB, 37 dB 1 VIM) | wasaE Rk % 120KW

Electronics Testing Center, Taiwan _E_



The END
Thanks for your attention!
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