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Notice

1. The conference will be held in meeting room B-103 at
China Hall of Science and Technology, please enter the
conference room five minutes in advance;

2. Please silence your cell phone during the conference;

3. Buffet is provided for lunch during 12:20-13:30 at

banquet hall;
4. Contact:
CATARC Mr. Lu Chun 18222838087
Ms. Li Jinyu 13652103095
ANSI Mr. Xu Fang 13901879678

Ms. Lu Yi 13916668070
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Agenda

Time

Events

Morning session

to be moderated by CATARC

Opening Remarks
- Representatives from Ministry of Science and Technology (MOST) and

9:00-9:45 Standardization Administration of China (SAC), People’s Republic of China
- Joe Bhatia, President and CEO, American National Standards Institute (ANSI)
- Val Huston, Principal Commercial Officer, U.S. Embassy, Beijing, China
9:45-10-15 Development of China EV Standard - China Automotive Technology and
' ’ Research Center (CATARC)
10:15-10:45 Standardization Roadmap for Electric Vehicles — Jim McCabe, Senior Director,
' ' Standards Facilitation, ANSI
10:45-11:00 | Coffee Break
11:00-11:20 EV Battery Standards — Dr. Meng Xiangfeng CATARC
Battery Safety — Robert (Bob) L. Galyen, Chief Technology Officer,
11:20-11:40 | Contemporary Amperex Technology Limited (CATL) and President, Business
Development, Amperex Technology Limited (ATL)
11-40-12:00 Transportation Electrification — Dr. Yu Yuan, Secretary & Standards Chair, IEEE
) ' Transportation Electrification Community
12:00-12:15 | Q&A
12:20-13:30 | Lunch

Afternoon sessio

n to be moderated by ANSI

13:30-13:50 | Wireless EV Charging — Kunihiko Kumita, Toyota (for SAE International)
13:50-14:10 Unleashing the Potential of Electric Mobility: Standardization of Wireless EV
’ ’ Charging — Mark Klerer, Senior Director — Technology, Qualcomm
14:10-14:30 | Wireless EV Charging — Tianfeng, ZTE
Electric Vehicle Supply Equipment Standards — Joe Bablo, Principal Engineer —
14:30-14:50 | Automotive Equipment and Associated Technologies, Underwriters
Laboratories (UL), and Eric Zhang, Standards Manager, UL
Construction of Charging Infrastructure — Liu Yongdong, China Electricity
14:50-15:10 )
Council
15:10-15:25 | Q&A
15:25-15:40 | Coffee Break
15:40-16:00 | Interoperability — Rich Byczek, Global Technical Lead, Intertek Transportation




Technologies

16:0:0-16:20 | Electric Vehicle Safety-Wang Hongjun, BYD
National Fire Protection Association (NFPA) Electric / Hybrid Vehicle Safety
16:20-16:40 | Training for Emergency Responders — Joe Bablo, UL and Yuanjing Liu,
Regional Director for China, NFPA
16:40-17:00 | Fire Protection and Rescue - Shanghai Fire Protection Research Institute
17:00-17:15 | Q&A
17:15-17:30 | Closing Remarks - CATARC and ANSI
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Val Huston

Mr. Val Huston is the Principal Commercial Officer at the U.S.
Embassy in Beijing, China, leading a team of dedicated trade
professionals increase commercial ties between the U.S. and China.
Conducting U.S. commercial diplomacy to increase U.S. product
and service exports to China includes: helping U.S. companies find
market opportunities and Chinese trading partners; assisting
Chinese firms find investment opportunities in the United States;
promoting U.S. education and tourism opportunities; and
advocating for U.S. national economic and trade interests.

Previously serving as the Deputy Senior Commercial Officer at the U.S. Mission to the
European Union in Brussels, Belgium (2008-2012), Mr. Huston managed this unique
trade policy post covering the European Union and its 27 member states and engaged EU
institutions in advancing transatlantic commercial relations by identifying new
commercial opportunities and removing obstacles to trade. For example, he fostered
close transatlantic cooperation in green technologies such as electric vehicles, smart grids
and energy efficiency and played a leading role in the formulation and launch of the
Transatlantic Economic Council’s e-mobility work program.

Mr. Huston joined the Department of Commerce’s International Trade Administration
(ITA) in January 1993. During his six-year tenure at ITA headquarters in Washington,
D.C., he worked on the Korea Desk, in the Assignments Office, and as the Associate
Director for International Operations for Southeast Asia.

From 1999-2002, Mr. Huston served abroad as a commercial officer in Manila, the
Philippines, where he managed the U.S.-Asia Environmental Partnership Program -- a
program jointly funded by USDOC and USAID.

From 2002-2004, Mr. Huston served in the U.S. Export Assistance Center in Indianapolis,
and assisted Indiana exporters to enter and expand their markets around the world,
especially to the NAFTA countries of Canada and Mexico.

From 2004-2008, he served as a commercial officer in Beijing, China and was
responsible for the environment, energy and energy efficiency, construction, engineering,
and transportation sectors. During his tenure in Beijing, he supported ten Secretary of
Commerce visits and/or trade missions and six Governor-led trade missions.

In the 1980s, he served six years in the U.S. Navy’s Nuclear Power Program.
Mr. Huston holds a MA from George Mason University and a BA from Old Dominion

University. He is married to Juliana Zhuang from Shanghai, China, and they have three
children.



ANSI

American National Standards Institute

S. JOE BHATIA

MEAEEPATE
5% [ [ X FrAE 2= (ANSI)

R SeA T 2006 45 1 H 1 HABAE 3 [ E ZKhrAE P2 (ANSI). S8 B B AT E

FEANN ANSI Z B, At 8 R T 5 [ ORI 7 S 56 22 (UL)4EAE [ bR S BT RIS A E R IZ E H . 30 24
(AR, Bhatia Je/EARHES) 2 BRL 55 e, FEAATT TR, BUFKRR. FME955. UL AEIRSS A
LA 340K A EREBRIH -

BTV S b AL 25 51 23 (COPANT) &l 6 % U AR 1 4R P S R T 2013 4F i W& s E % . it rid
PR 5 22 5 25 -- TR 5 BE 2R IERTE R (ITAC 16)EIZE K, ITAC 16 52 3% B 5 553 F0 35 B 51 5 AR
IAERMBEETIH . EIRWAAEE 2 E PR bR fE L 2L (1SO) B F 4 R LSS 1 45 | R i, HHESE
ERRE AL X =B B G SR e B — W, BB EEHEDh S E SR 2 —.

R SRS AT B AR 2 I B L 5, At 8 78 58 AT FR 8 b SR T 6 TR BR 52 5 BRPE R Je L mil il
EN DA A 22 A ANPA S 1)t (Y8 o

ELFR I Sk e JE aR AT F R TR A A A T o B 2 AN 22 BRI P A LT

ANSI 5 A F]  BUFAAR R R AR S IS AR B M AL ZL,  JF5% 08 v 5% AR [ B b e AL AL A e (Rt 5
ANSI 1153 P SARAEAR SR G Sl , R I [ SR . ANSI 5 & JEUAE M IGUEN UG IL (R AR AR HE Bl A
WANTERE R, HA s gy MRS N GIANR S TAHRS . ANSI & ME— 3 [H [F 5K 2% 03 2 A 1 [ B it
HEHZ(1SO). B T2 R4 (IEC) RIS E K. ANSI [FBS 2 E PRl itz AP IX Ar ik K20
Z RATHEN TR T2 R o

20154 4 A



ANSI

American National Standards Institute

S. JOE BHATIA

President and Chief Executive Officer
American National Standards Institute (ANSI)

S. Joe Bhatia began his tenure as president and chief executive officer of the American National Standards
Institute (ANSI) on January 1, 2006.

Prior to joining ANSI, Mr. Bhatia held the position of executive vice president and chief operating officer of the
international group at Underwriters Laboratories Inc. (UL). During his 30-plus-year tenure with the organization
Mr. Bhatia assumed positions of progressive leadership in global business operations. His areas of responsibility
included engineering, governmental and congressional liaisons, external affairs, follow-up (certification) services
and direction of UL’s $300+ million international operations.

In 2013, Mr. Bhatia was elected to serve as president for the Pan American Standards Commission (COPANT);
he previously served as COPANT vice president for four years. He also serves as vice chairman of the Industry
Trade Advisory Committee on Standards and Technical Trade Barriers (ITAC 16), a joint program of theU.S.
Department of Commerce and U.S. Trade Representative.A member of the International Organization for
Standardization (ISO) Council and its Standing Committee on Strategies,Mr. Bhatiaalso holds a seat on the
Oakton Community College Education Foundation Board and recently retired as a member of the National Fire
Protection Association Board of Directors.In addition to his numerous professional affiliations, Mr. Bhatia is a
frequent lecturer in the U.S. and around the world on topics such as international trade, technical developments,
commercial market access, and health, safety and environmental concerns.

Mr. Bhatia holds a Bachelor of Science in electrical engineering and a Master of Science in business management.
He and his wife, Punita, have two sons.

ANSI is a not-for-profit membership organization that brings together organizations from both the private and
public sectors dedicated to furthering U.S. and international voluntary consensus standards and conformity
assessments. ANSI accredits national standards developing organizations and approves American National
Standards. ANSI is also actively engaged in accrediting programs that assess conformance to standards, with
programs for all types of certification and verification bodies, including those for products/products/services,
personnel, and greenhouse gas emissions. It is the sole U.S. representative to the International Organization for
Standardization (ISO) and, via the U.S. National Committee, the International Electrotechnical Commission (IEC).
ANSI is also a member of the International Accreditation Forum, the Pacific Area Standards Congress, and the
Pan American Standards Commission.

April 2015
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Dr. Wu Zhixin  Professor Senior Engineer, Doctoral Supervisor

*  Vice-president of CATARC

. Chairman of EV sub-committee of NTCAS, Specialist of major projects “Energy
saving and new energy vehicles” of the “863 Project” of the Ministry of Science
and Technology, Deputy director of EV sub-committee of SAE of China and
distinguished professor of SAE.

. Specialist of EV field in Tianjin, 2005;Doctoral Supervisor of Tianjin University,
2008;“Outstanding person in China’s auto industry” since 30 years of the reform
and opening up policy,2008;“Excellent leadership” by UNIDO,2011.Direct and
complete more than 20 scientific research projects of clean energy vehicles and

electric vehicles in recent years.
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Standardization Roadmap of Electric VVehicle in China

REH
Zhixin Wu

H [ PR BRI T L

RO OFE B AR R D
China Automotive Technology & Rescarch Center

o
1, W51 H 5 Research Background
2, Zmi BB Methodology
3, HFRARE Technology Related Content
4, FHFRIZMAEVE Related Communication
5, TFBHrBtXl Plan of Next Phase

-

R OROF B R B R D
China Automotive Technology & Rescarch Center
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1, BFFHE IR Research Background

RO O B AR P D
China Automotive Technology & Research Center

B 7.5 5% Research Background
> EEHRREEINRESMPRER. RHEEARAKFRAMNEERRZ.

Standards and regulations are playing an important role in leading the development of technologies

P WY

> B ASM BT SUE AR HE R TT I 2 B iR

Standardization activities of electric vehicles have grown locally or overseas.

> FERESEBTEE R E AR

China has actively participated into international EV standardization affairs.

RO OFE B AR P D
China Automotive Technology & Research Center




W 7.5 5 Research Background

HEET2014R4 7 (PEEBAIRERAERLE) (ver 3); RETF2014F 117 KA 1
(REHEINRERERLERRERSE) (ver 2).

German Standardization Roadmap for Electromobility (ver 3) has been finished in 2014. US
Standardization Roadmap for Electric Vehicles Progress Report (ver 2) has been finished in 2014.

PROGRESS REPORT

STANDARDIZATION ROADMAP
FOR ELECTRIC VEHICLES

VERSION 2.0

RO O B AR P D
China Automotive Technology & Rescarch Center
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2, Zmi BB Methodology

RO OFE B AR P D
China Automotive Technology & Rescarch Center




& 11| JELB& Methodology

2.1 B EEN 511X Orientation and Plan

<::::::> hROROE B MR P D
China Automotive Technology & Research Center

& il L% Methodology

2.2 %28 B ) Y BB A 78 55 25 1] Scope of Roadmap and Categories Involved

JuFE |
Scope

<:::::::> RO OE B R B R P D
China Automotive Technology & Research Center




“a | B Methodology

2.2 B 2% B i u B A1 78 3 25 5] Range of Roadmap and Categories Involved

BT ( |
Passenger cars M1, M2, M3;
andbus | { ]
> g
AR LSy N1, N2, N3
Categories Trucks
i L3, L4
Motor cycles

AUFERBAATE . RERSIE. BERmRRIRE ., B EFRAPFER A% AREE LRATH
it Ny (o MV LYSE 2= k=t T

Two-wheel, three-wheel, four-wheel and multi-wheel electric vehicles that are not permitted to run on highways,
such as electric bicycles, low-speed electric vehicles, electric golf vehicles and electric tracked vehicles;)

hH R OF B A B R P D
China Automotive Technology & Rescarch Center

| BB Methodology

2.3 WAL Research Process
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and foreign standards the application . .
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China Automotive Technology & Rescarch Center
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2.4 BB B4 Objectives of Roadmap
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Support international
standardization work.
help Chinese
standards accepted by
the world
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3, HARWZ Technology Related Content
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BEANE Technology Related Content

PUAS = EF

Four main aspects:
'I' M K% B A B K P D&

China Automotive Technology & Rescarch Center

HEARANE Technology Related Content

3.1 B ZEH Electric Vehicle




Hi RN Technology Related Content
3.2 A 53818 Interface and Communication

HL 37X 47 H Electric vehicle Charging

¥, Battery Replacement

HN& Hydrogen Refueling

FHEATE AR S Intelligent Transportation System

5 He HL W B AR ) Infrastructure Information Network
5 %2 4= Data Security

N 2 RE B S Emergency Response Communication

BB I A AR R4 BN 4E Information Networks of Smart City

FHE5EE
Interface and Communication
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H AR W Technology Related Content

3.3 FZ:Al i Infrastructure

7 L ATt R B T A%
Key Devices of the Charging Facility

78 Rt T LR

Charging Station Construction Planning

Fo A HL G IR 55 X 45
Service Network of Charging and Battery Replacing

e bR v

Standard for Battery Replacement
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Hi RN Technology Related Content

3.4 BEhEEA 2 Electric vehicle Related Industries

HLEIR A Sk

Electric vehicle Related Industries

B ANIER 3, TP
Sl i i =0
Emergency - ; Packaging,
Rescue and Heeyelng Operation Storage and

Training Transportation

hH R OF B A B R P D
China Automotive Technology & Rescarch Center

BEARANE Technology Related Content

W T
Research Example

H 5507 F — R %4 EV General safety

HENTFH)— R £ FREESS SBEEHIKZ . BF L je &£ BRI BEF MBS 1=
e B L IERFLU =G BTt

General safety of electric vehicles includes relations between REESS and vehicles, functional safety
requirements of vehicles and electric shock prevention of vehicles. Internationally, relevant standards are
established based on these three aspects.

% b AT

Current situation of standards for this field in China:

[ HIGBIT18384-1, 2. 3-2001 Az L EHE Kt ZREESS GHEEHI KR, #
L) w e BRI EF M 7 =287 R ARSI TE b, ERE
ISO6469-1. 2. 3AFHIAHRA. HiEi, 7FEF/CBIT18384-1, 2. 3-2015 L& LR
1IS06469-1. 2. 3IIMRAIELT 5E/K, CLEK Ao

GB/T18384-1, 2, 3-2001, Electric vehicle Safety Requirements have three parts, namely relations
between REESS and vehicles, functional safety requirements of vehicles and electric shock prevention of
vehicles. It is the earliest automobile standard of China. It derives from early version of ISO6469-1, 2, 3 series.
At present, GB/T18384-1, 2, 3-2015 has already been revised based on latest version of ISO6469-1, 2, 3 and
have already been released.




BEANE Technology Related Content

W
Research Example

A ZEER: Post crash safety requirement
H 57T il 18 2 HER -2 12 iy s H 5 FIREESS - il 8 J7 11 252 IS o

IZ ST P BrEF A Current situation of standards for this field in China:

7EF [FGBIT18384/1-2001 4 577 4 &£ BER IR IEH HB 5 5, A5 T BT F #Hlf EHE
BRI ER, 1 E 57T E RS A — BRI ESR . H AT S # T
H 575 7 7 2 BR i, 2015465 A (£ 45 & #GBIT31498-2015 4 2775 F i 1 I %42k o

I E SR Current international situation of standards for this field:

ECE-RO4/95 /M 7L £ 27T - L Al FIAIA RK i [, B0 T 507 Tl 78 e 2 R
B m [k S WIREESS A A 19 %2 N 56 [F[1TFMVSS 305 /2 Frifk t - B X 5

T T %K

1SO6469-4 4 575 F- Al 1 J7 &2 BEK (H 22 551 T HF A BHIHAE »

F AR N Z Technology Related Content
B SRR :

Research Achievement

Related Industries — 1.1,3.1,3.2

Infrastructure —

Interface and

R C,1.D0,12,13,14,16
Communications

Others  — 6.1,6.2

Control System — 51,52

Electric Drive |

41D41EA41F
System

REESS — 3.1.C

Whole Vehicle —

2.1C22.C,23.B.24

12,1415

1.B,2,3,45,6,7,8,9
10,11,12,13,14,16

5.2,5.3

4.1.G

3.1.C

22D23C

Y

Basic Standards — 14 13161 7B17¢
Urgent Short Term Middle Term Long Term
(2015.1-2015.12) (2016.1-2017.12) (2018.1-2020.12) (2021.1-2025.12)

Technical Roadmap
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4, MFRAREVE Related Communication

*B?%ﬁ“ m%ﬂf Related Communication

PSR E IR B &1
Sino-Germany EV Roadmap Cooperation

2= L BUFERIT:

Government Department:

PATHL -

Executive Organization:

pr A\ BN LA S Ak AR T LG
Ministry of Industry and Information Technology CATARC

fpie N REFE Tk Fn{s 2L AR

Ministry of Industry and Information Technology of the People's Republic of China

T8 E bR AL BT ST

o R EEE 3 25 5 R A Normalization Institute of Germany
Federal Ministry of Economics and Technology D I N
Bundesministerium
fir Wirtschaft
und Energie FEIERZE Tl 2
Association of the automotive industry
VD A Verband der
= | Automobilindustrie




*E?%ﬁ mé‘ﬂz Related Communication

TS BV L B B AR

Sino-Germany EV Roadmap Cooperation

> I (BREIED) SUAXTEH

Comparison between German and Chinese Roadmap

R on_|

(
~ | Homologation ]
T

L A M MMM M M

016, 1-2017, 12) (2018, 1-2020, 123 (2021, 1-2025!

> W e SR HE TR A RAR DT 18]« A 5K 75 56 5 WL A Bt
Identification of topics for future harmonization including involvement of
relevant partners

> B b TR R T A B

Identification of mandatory topics/ Homologation

H X
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5, TFHrEitXl Plan of Next Phase




T EX TRl Plan of Next Phase

o M TIRESE, AT HLBNVR A HE R R ) A
» Add roadmap of infrastructure part as supplement;

o EEPEE HEESREIT AR E R W5,
« Utilize the platform of electric vehicle standardization sub-committee for wider
discussion

o SR E R ZIAEME K& CRBNIERMEZE PRI 7 S TR.

« Internationally, further discuss Roadmap under the frame of bi-lateral and
multilateral cooperation and “International Symposium of Electric Vehicle
Standards and Regulation”

BB T

Thanks For Attention




Jim McCabe
Senior Director, Standards Facilitation
American National Standards Institute (ANSI)

Jim McCabe serves as senior director, standards facilitation, at the American
National Standards Institute, where he oversees domestic and international
standards coordination activities. Recent projects have included: establishing
a network to discuss standards activities for smart and sustainable cities; developing and
maintaining a standardization roadmap to facilitate the safe, mass deployment of electric
vehicles and charging infrastructure in the United States; and organizing workshops with
partners in the U.S., Europe and China to facilitate cooperation on electric vehicle
standardization.

Mr. McCabe joined ANSI in 1995. Other standards coordination areas of focus have included
identity theft prevention, protection of personal data and privacy, occupational safety and health
management, consumer affairs, government relations and public policy, and corporate member
services. Projects have included developing reports on: the financial impact of breached
protected health information to enable businesses to build a case for enhanced PHI security;
preventing the theft and misuse of personal financial information; the need for a national identity
verification standard; and the methodologies used by research companies to measure identity
crime. Mr. McCabe also served as convenor of an international working group on consumer
participation in standards-setting.

In August 2013, Mr. McCabe was recognized by SES — the Society of Standards Professionals
with its Honorary Life Member award. Prior to joining ANSI, Mr. McCabe served as director of
arbitration for the Municipal Securities Rulemaking Board in Washington, DC. He is a graduate
of The Catholic University of America.

Jim McCabe
FRAEREIE VR R
% H E R ArAE 2 (ANSI)
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American National Standards Institute

Why a U.S. Standardization Roadmap
for Electric Vehicles (EVS)?

= Maximize coordination among standards developing organizations

m Capture work in progress and provide guidance on standards
participation to other stakeholders

= Enable the U.S. to speak more coherently with international trading
partners in policy and technical discussions regarding EVs

= Foster technology dissemination for EVs and charging infrastructure

= Respond to consumer concerns regarding safety, interoperability,
performance, cost, and environmental impact

m Public policy drivers: reduce petroleum consumption and
greenhouse gas emissions, achieve energy independence and
security, and economic growth

ANSI
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Why ANSI?

= U.S. member of ISO and, via
U.S. National Committee, IEC 1SO IEC

— Accredits and approves U.S. mirror SN
committees (TAGs) to ISO/IEC

= member of regional forums in | (7
the Pacific Rim and the Americas [

= liaise with European standards - : .
bodies E CENELEC ™()

= bilateral relationships with @ : F;
other national standards bodies m ]!,.,sms.,.m.mwmmm -
A neutral forum where standards coordination issues can be addressed

Gmam ANSI Electric Vehicles Standards Panel Slide 3

ANSI EVSP

= [n March 2011 ANSI formed the Electric Vehicles Standards Panel
(ANSI EVSP)

m Purpose: To develop a roadmap of the standards and conformance
programs needed to facilitate the safe, mass deployment of electric
vehicles and charging infrastructure in the United States, with
international coordination, adaptability and engagement

m Strictly a coordinating body; it was not formed to develop standards

= 100+ private and public sector organizations involved: automakers,
utilities, electrotechnical industry, standards developing
organizations (SDOs), government agencies

ANSI
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ANSI EVSP Participants

= AutoAlliance = Mitsubishi Electric Research Labs
= Argonne National Laboratory = National Electrical Contractors Assn
= Association of Global Automakers = National Electrical Manufacturers Assn
®  Audi AG = National Fire Protection Association
= ChargePoint, Inc. = National Highway Traffic Safety Admin
m  Chrysler = National Institute of Standards and
= Corning Technology
= Duke Energy = Nissan USA
= Electric Power Research Institute = Pacific Northwest National Laboratory
= Energetics = Qualcomm
= General Electric = SAE International
= General Motors = Schneider Electric
= Hubbell = Siemens
= |EEE = Southern California Edison
= Int’l Assn of Electrical Inspectors = TUVSUD
= International Code Council = Underwriters Laboratories, Inc
= Intertek = U.S. Department of Energy
= And Many Others . . .
ANSI .
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ANSI EVSP Deliverables

m Standardization Roadmap for Electric Vehicles
— Version 1.0 (April 2012)
— Version 2.0 (May 2013)
— Progress Report (November 2014)

= ANSI EVSP Standards Compendium

— a searchable spreadsheet of standards related to issues identified
in the roadmap (updated November 2014)

m All available as free downloads at links above and at
WWW.ansi.org/evsp

ANSI

American National Standurds lnsbiute ANSI Electric Vehicles Standards Panel Slide 6




Roadmap Overview

= |dentifies issues as well as standards, codes, and regulations
that exist or that are in development to address those issues

= Recommends development of new or revised standards,
conformance and training programs, where needed

m Suggests prioritized timeframes for standards development
and organizations that may be able to perform the work

m Focus is U.S. market with international harmonization issues
emphasized in key areas

= Primarily concerned with on-road plug-in EVs (PEVs), both
battery-powered all electric and plug-in hybrids, charging
infrastructure, and associated support services

ANSI
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Roadmap Conclusions

= Over 400 standards identified from more than 40 organizations

= Many SDOs (both U.S. based and non-U.S. based) produce
globally relevant standards following an open, consensus-
based process

— SAE, UL, NFPA, IEEE, IEC, I1SO and others
m 61 issues were explored
= In 44 cases, gaps were identified

— A “gap” means no published standard, regulation, or
conformance program exists

= Roadmap highlights are captured on subsequent slides

Cmmwm ANSI Electric Vehicles Standards Panel Slide 8




U.S. Regulatory Framework

= Vehicle safety in the U.S. is regulated by the U.S. Department of
Transportation’s (DOT) National Highway Traffic Safety Administration
(NHTSA) and the Federal Motor Vehicle Safety Standards (FMVSS)

— Most on-board vehicle components are tested in-house by the
manufacturer or supplier, or by a third-party laboratory, and the
automaker makes a self-declaration of compliance

= Infrastructure safety is governed by local, state and national codes
and regulations

— Article 625 of NFPA 70 ®, the National Electrical Code® (NEC®), sets
forth safety requirements for Electric Vehicle Supply Equipment
(EVSE), charging systems and couplers, which must be listed as
compliant by an organization suitable to the Authority Having
Jurisdiction (AHJ) after having been tested and found suitable for
use as described in Article 625

ANSI
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General / Vehicle Safety

= Terminology

— SAE J1715, Parts 1 and 2
= Power Rating Methods

— SAE J2907 and J2908 under development
= Crash Test Laboratory Safety Guidelines

— SAE J3040 is an information report under development
= Audible Warning Systems (“Quiet Car”)

— SAE J2889-1 and equivalent 1SO 16254 will inform National
Highway Traffic Safety Administration (NHTSA) regulation

— World Forum for Harmonization of Vehicle Regulations (WP.29)
working a Global Technical Regulation (GTR)

Cmmwm ANSI Electric Vehicles Standards Panel Slide 10




Batteries / Rechargeable Energy Storage ‘_vsp
System (RESS) Safety -

= Functional Safety of Charging System / Delayed Battery
Overheating Events

— Subject of NHTSA-funded SAE Cooperative Research Project

— Future NHTSA regulation and/or revisions of SAE J2929 will
consider results of this research

— WP.29 developing a GTR on safety risks

= NHTSA / Argonne National Laboratory researching electrical energy
stranded in a damaged or inoperable RESS

— Standards are needed to assess RESS condition and stability,
and to remove stranded energy

— Complete work on SAE J3009 to address a similar scope

ANSI
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Battery System Safety (contd.)

= Battery Storage and Emergency Response
— Need standards for safe storage of lithium-ion EV batteries

— NFPA Fire Protection Research Foundation report discusses
storage of damaged EV batteries

— Potential need for further guidance in SAE J2990 which provides
best practices for emergency responders

— NFPA EV Safety Training Project covers responder issues
= Battery Packaging, Transport, Handling

— |EC 62840, Parts 1 and 2, on safe operation of battery switching
stations is under development

— New United Nations regulation on packaging / transport of

waste batteries went into effect in 2015
(anst

Notioeal Slangards lngstste ANSI Electric Vehicles Standards Panel Slide 12




Other Battery Standards

= Battery Performance Parameters and Durability Testing
— SAE J1798 under development
— Consider harmonization with ISO 12405-2

= Battery Recycling
— SAE J2974 and J2984

= Battery Secondary Uses
— UL 1974 under development

ANSI
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Conductive Charging:
Coupler Safety / Interoperability

m |EC 61851 series (IEC/TC 69) describes charging modes (levels),
safety aspects, and EV supply equipment (EVSE)

m |EC 62196 series (IEC/SC 23H) addresses the safety, dimensional
compatibility and interchangeability of the connectors

m SAE J1772™ addresses all of this, is referenced in the IEC standards

— Coupler configurations differ slightly by region due to differing
electrical systems, but requirements for communications /
control interface between vehicle and charging system is
generally the same in SAE / IEC documents

— SAE allows AC / DC charging to occur on same contact pins; IEC
uses separate pins for AC / DC charging

— SAE J1772™ combo coupler integrates AC / DC charging

Gmam ANSI Electric Vehicles Standards Panel Slide 14




Coupler Safety / Interoperability (ontd.)

= North American harmonization between U.S., Canada and Mexico
resulted in tri-national standard based on UL 2251

— Work to harmonize differences with IEC 62196 series as
opportunities arise

= Build out charging infrastructure to accommodate variations in
coupler configurations as needed (e.g., DC charging)

Recent developments

= Several SDOs looking at connectors overheating in the field

m SAE J3068 is a three-phase AC coupler standard under development
for commercial and industrial applications

m |EEE P2030.1.1 is a DC quick charger standard under development

kan ANSI Electric Vehicles Standards Panel Slide 15

Charging Infrastructure Safety

Off-board charging stations and portable EV cord sets

mHarmonization between U.S., Canada and Mexico resulted in North
American tri-national standard based on UL 2594

Personnel protection equipment (referenced in UL 2594)
mNorth American tri-national standard is based on UL 2231-1 & 2
— Work to harmonize differences with the IEC 61851 series

Off-board chargers

mNeed a similar tri-national initiative to harmonize requirements in North
America based on UL 2202

Interoperability between PEVs / EVSE

mSAE J2953 covers hardware and communications interoperability
between infrastructure and vehicles that use the SAE J1772™ coupler

kan ANSI Electric Vehicles Standards Panel Slide 16




Wireless Charging

= Standards in development

— SAE J2954 vehicle and infrastructure performance and safety
specification for wireless charging in conjunction with UL; plans to
cover dynamic charging in the future

— |EC 61980 series
— 1SO PAS 19363
— UL 2750 safety aspects
— |EEE pre-standardization work on road electrification
= Communications aspects
— SAE J2836/6™ and J2847/6
— |EC 61980-2
— 1SO 15118, Parts 6 - 8
m__Coordination is needed
(anst
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Communications

= Charging related communications between EV and EVSE covered in
SAE J1772™ and IEC 61851 series

= Standards covering other communications functions (smart charging,
DC charging, PEV as a distributed energy resource (DER), diagnostics,
customer to PEV and HAN/NAN, wireless power flow) in many cases
are still being developed

— SAE J2836™ series (uses cases)

— SAE J2847 series (applications & signals)

— SAE J2931 series (protocols) plus (security /7)

— SAE J2953 series (interoperability criteria, test procedures)
ISO/IEC 15118 series maps to above (ISO/IEC Joint Working Group)

kan ANSI Electric Vehicles Standards Panel Slide 18




Communications (contd.)

= Other standards address communications between actors such as
energy service providers (e.g., utilities) and EV service providers
(e.g., charging network operators) for various functions (e.g., pricing,
metering, billing, etc.)
— |EEE P2030.5, IEEE Adoption of Smart Energy Profile (SEP) 2.0
developed by ZigBee Alliance / HomePlug Powerline Alliance

— |EEE 1901: a subset of IEEE 1901 was adopted in the SAE J2931
series

— Energy Services Provider Interface (ESPI) developed by the North
American Energy Standards Board (NAESB) and Green Button Sub-
metering Profile of ESPI

— Open Automated Demand Response (OpenADR) 2.0 developed by
Open Smart Grid User’s Group

ANSI

American National Standurds lnsbiute ANSI Electric Vehicles Standards Panel Slide 19

Communications (contd.)

= National Electrical Manufacturers Assn (NEMA) developing a multi-part
standard, NEMA EVSE 1, to address interoperability of EVs roaming
across multiple charging networks and service providers

— Part 2: Contactless RFID Credential for Authentication is finalized
= Two other parts of NEMA EVSE 1 are in advanced drafting stage
— Authentication, Authorization and Charging Session Data Exchange
— Data Model and Protocols for Distribution Station Directors
= RFID also being worked on in IEC 62831

m Other SDOs (eMI® in Europe, Open Charge Alliance, ETSI) working on
similar scopes

— NEMA and eMI3 are working toward harmonization

Cmumwm ANSI Electric Vehicles Standards Panel Slide 20




Measurement of EV Energy Consumption

= National Institute of Standards and Technology (NIST) has developed
requirements for commercial electricity-measuring devices

= NEMA embedded metering guide has migrated into two draft

metrological certification standards

— NEMA EVSE 2 Commercial EVSE Embedded Metering Standard,
which will complement NIST Handbook 44 requirements

— NEMA EVSE 3 Non-Commercial EVSE Embedded Metering Standard,
focused primarily on residential applications (subtractive billing)

= Smart Grid Interoperability Panel (SGIP) working with NEMA and NIST
to integrate and harmonize EV sub-metering requirements

ANSI
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Other Roadmap Issues

= Internal high voltage cables, on-board
wiring, component ratings, charging
accessories

Vehicle diagnostics and emissions
Graphical symbols

Telematics and driver distraction

Fuel efficiency, emissions and labeling
Electromagnetic compatibility

Vehicle-to-Grid applications (EV /
EVSE as distributed energy resource
(DER) including on-board inverters)

Alternate sources to power an EV

Cyber security and data privacy in
smart grid communications

Customer to PEV communications

EVSE site installation assessment /
power capacity assessment

ANSI

Amaeican Nt sl Sianacds lnsbiute

ANSI Electric Vehicles Standards Panel

EV charging signage and parking
Charging station permitting
EVSE and environmental / use conditions

Ventilation with multiple charging
vehicles

Physical / security protection of EVSE

Accessibility for persons with disabilities
to EVSE

EVSE cable management
EVSE maintenance
Workplace safety

Labeling of EVSE and load management
disconnects for emergency situations

Emergency response guides
Disaster planning
Workforce training

Slide 22




Opportunities for Cooperation

= Participate in EV-related work of WP.29 on quiet vehicle, safety,
and the environment

m Participate in ISO and IEC standardization

m Base standards and regulations on globally relevant standards
developed by bodies that adhere to World Trade Organization
principles

= Harmonize / align technical requirements where possible when
more than one standard covers the same subject

— Cooperate at working group level to achieve tangible results

= This will facilitate trade for U.S. companies operating in China
market and Chinese companies operating in U.S. market

Gmam ANSI Electric Vehicles Standards Panel Slide 23

Opportunities (contd.)

= Participate in semi-annual U.S.-China EV and battery technology
workshops facilitated by U.S. Department of Energy (DOE)

m Participate in discussions with DOE on establishing interoperability
centers for China and APEC region similar to those set up between
U.S. and Europe

— Share data, harmonize test procedures and equipment, to guide
standardization work and facilitate interoperability

= Your other suggestions on paths for cooperation . . .

Gmam ANSI Electric Vehicles Standards Panel Slide 24
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American National Standards Institute

for more information

Jim McCabe Headquarters New York Office

Senior Director, 1899 L Street, NW 25 West 43rd Street
Standards Facilitation 11th Floor 4th Floor

Washington, DC 20036 New York, NY 10036

T: 1-212-642-8921

T: 202.293.8020 T: 212.642.4900
F: 202.293.9287 F: 212.398.0023
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Standardization of RESS for XxEVs

Auto Standardization Research Institute, CATARC
EV Subcommittee of National Technical Committee of
Automotive Standardization

Dr. Meng Xiangfeng
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Manager, Standard & Regulation Research Division 4

Auto Standard Research Institute - CATARC

In charging of organization and coordination of standardization in the field of New Energy

Vehicles, standardization system planning, development and revision.
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Scope of standardization for traction battery
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GB/T 31486-2015 Technical requirements and test methods
for traction battery of electric vehicle Electrical performance

Range of application

This standard specifies the Electrical performance requirement,

test method and inspection rules for EV traction battery.

This standard applies to Li-ion and NiMH cells and modules used

for EV ,other types of batteries implement this standard by

reference.

GB/T 31486-2015 Technical requirements and test methods
for traction battery of electric vehicle-Electrical performance

Z
& »~wnrk g

~N OOk~ wDN Bk

10
11

Test Item
Appearance
Polarity
Dimension and weight

Discharge capacity at room temp

Test Item
appearance
polarity
Dimension and weight
Discharge capacity at RT
Rate discharge capacity at RT
Rate charge capacity at RT
Discharge capacity at low
temperature
Discharge capacity at high
temperature
charge maintenance and charge
recovery
vibration resistance
Storage

requirement
Meet the requirement
Meet the requirement
Meet the requirement

100%~110%, 5%

requirement
Meet the requirement
Meet the requirement
Meet the requirement
100%~110%, 7%
90%0r80%
80%

70%0r80%

90%

85%/90%
85%/70%/95%

Meet the requirement
90%

6.2.1
6.2.2
6.2.3

6.2.5

Test method

¢=m cell

Test method

6.3.1
6.3.2
6.3.3
6.3.5
6.3.6
6.3.7

6.3.8

6.3.9

6.3.10

6.3.11
6.3.12

== Module




GB/T 31485-2015 Technical requirements and test
methods for traction battery of electric vehicle-Safety

Range of application

This standard specifies the safety requirement, test method

and inspection rules for EV traction battery.

This standard applies to Li-ion and NiMH cells and modules

used for EV ,other types of batteries implement this standard

by reference.

GB/T 31485-2015 Technical requirements and test
methods for traction battery of electric vehicle-Safety

=z
=

Test Item
Over discharge
Over charge
Short circuit
Fall off
Over heat
Extrusion
Nail penetration

Seawater immersion

© 000 ~N oo o A W N P

Temp cycle

[N
o

Low-pressure

no fire,
no fire,
no fire,
no fire,
no fire,
no fire,
no fire,
no fire,
no fire,

no fire,

requirement

no explosion
no explosion
no explosion
no explosion
no explosion
no explosion
no explosion
no explosion
no explosion

no explosion

, No leakage

, No leakage

, No leakage

, No leakage

Test method

6.2.2/6.3.2
6.2.3/6.3.3
6.2.4/6.3.4
6.2.5/6.3.5
6.2.6/6.3.6
6.2.7/6.3.7
6.2.8/6.3.8
6.2.9/6.3.9
6.2.10/6.3.10
6.2.11/6.3.11




GB/T 31484-2015 Technical requirements and test
methods for traction battery of electric vehicle-Cycle life

Range of application

This standard specifies the standard cycle life requirement, test
method, inspection rules and working conditions for EV traction

battery.

This standard applies to traction batteries for EV

GB/T 31484-2015 Technical requirements and test
methods for traction battery of electric vehicle-Cycle life

No. Test Item requirement Test method

100%~110%, 5%

1 Capacity and energy at RT
pactty gy 100%~110%, 7%

2 Power at RT / 6.3

3 Standard cycle life 500 or 1000cycles 6.4
Cycle life tested by working conditions for power batteries

4 500 cycles 6.5.1

used for commercial HEV

Cycle life tested by working conditions for power batteries
5 i 500 cycles 6.5.2
used for commercial HEV

Cycle life tested by working conditions for energy batteries
6 500 cycles 6.5.3
for BEV passenger cars

Cycle life tested by working conditions for energy batteries

7 ; 500 cycles 6.5.4
used for commercial BEV

8 Cycle life tested by working conditions for PHEV batteries 500 cycles 6.5.3 or 6.5.4
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GB/T 31467.1-2015 Electrically propelled road vehicles — Test

specification for Lithium-ion traction battery packs and systems —

Part 1: test method for high-power applications
|

Range of application

This standard specifies the electric performance requirement
and test method for high-power EV li-ion battery packs and

systems.

This standard applies high-power EV li-ion battery packs and
systems, high-power NiMH battery packs and systems

implement this standard by reference.




GB/T 31467.1-2015 Electrically propelled road vehicles — Test

specification for Lithium-ion traction battery packs and systems —

Part 1: test method for high-power applications
|

Test Item Ran_ge f_or Test method Test conditions
application
Room temp 7.1.2 RT,1C,Imax(T)
Capacity and energy Hi temp Pack and 7.1.3 40°C,1C,Imax(T)
st System 0°C.—=20°C.1/3C;1C
> - > ':3 of ] >
Low temp 7.1.4 Imax(T)
. . Pack and 40°C, RT, 0°C, —=20°C,
Power and internal resistance test system =2 SOC 80%,50%,20%(or TBD),
Basic
- - SOC 100%, 40°C, RT,
requirement Capacity lost while no load 7.3 ]68h(7d)0720h(30d]
. SOC 50%(or TBD), 45°C,
Storage capacity lost 74 | RT, 7200(30d),BCU not work
_ _ System
Starting power at High temp and 75 20% SOC.-20°C.40°C
low temp
. 40°C, RT, 0°C, —20°C,
Power efficient test 7.6 SOC 65%. 50%. 35%

GB/T 31467.2-2015 Electrically propelled road vehicles — Test
specification for Lithium-ion traction battery packs and systems —
Part 2: test method for high-energy applications

Range of application

This standard specifies the electric performance requirement
and test method for high-energy EV li-ion battery packs and

systems.

This standard applies high-energy EV li-ion battery packs
and systems, high-energy NiMH battery packs and systems

implement this standard by reference.




GB/T 31467.2-2015 Electrically propelled road vehicles — Test
specification for Lithium-ion traction battery packs and systems —

Part 2: test method for high-energy applications

Test Item Ran_ge f_or Test method Test conditions
application
Room temp 7.1.1 RT,1C,Imax(T)
Capacity and |  Hi temp Pack and 7.1.2 40°C,1C,Imax(T)
energy test system
Low temp 7.1.3 0°C, —20°C,1/3C,1C, Imax(T)
Basic Power and internal Pack and 79 40°C, RT, 0°C, —20°C,
performance resistance test system ’ SOC90%(or TBD), 50%,20%
test
= = SOC 100%, 40°C, RT,
Capacity lost while no load 7.3 168h(7d).720h(30d)
; System SOC 50% (or TBD), 45°C,
SISFARE-CAPAGHY o6k = RT, 720h(30d),BCU not work
— RT,0° C, Tmin (TBD)
Power efficient test 7.5 1C.Imax(T)

GB/T 31467.3-2015Electrically propelled road vehicles — Test

specification for Lithium-ion traction battery packs and systems —
Part 3: Safety

Range of application

This standard specifies the safety requirement, test method

for EV li-ion battery packs and systems.

This standard applies to Li-ion battery packs and systems,
NiMH battery packs and systems implement this standard by

reference.




GB/T 31467.3-2015Electrically propelled road vehicles — Test
specification for Lithium-ion traction battery packs and systems —

Part 3: Safety

Test Item

requirement

Test method

| _— Pack or system 7.1.1 I
I 1 Vibration test Electri )
ectric device for pack or system 7.1.2 I

I 2 Mechanical shock Pack or system 7.2 | :
I 3 Falloff Pack or system 7.3 1 Machinery safety
I 4 Overturn Pack or system 7.4 |
I 5 Crashsimulation Pack or system 7.5 I
|6 Exrusion  _ _ _ _ _Packorsysem _ _ _ _ _ _ _ Z6_ |

7 Temperature shock Pack or system 7.7 |
I g Humidity thermal cycle  Pack or system 7.8 | .
I 9 Seawater immersion Pack or system 7.9 | Environmental
I 10 External fire Pack or system 7.10 I safety
I 11 Salt mist Pack or system 7.11 I
L_12_Highaltitude . __ Packorsystem . _ _ L2
| 13 Overtemp protection System 7.13 |

14 Short circuit protection  System 7.14 1 Electric safety
p 15 Over charge protection  System 7.15 I
L 16 Over discharge protection System 7.16 I
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Summary and prospect

|

U EV traction battery should be able to be suitable for the different and
complicated application conditions.

O As the cell level to vehicle level are all involved with the battery
safety, it needs a concerted effort among cell manufactures, system
integrator and car companies in order to guarantee the safety of the
final product. Formulate the safety standards for Dbatteries at
different levels are all very important.

O As the development of standard application, data accumulation, and
technology, the standards needs to be revised and improved
constantly.

Thank you for your attention!




Robert (Bob) L. Galyen

Chief Technical Officer
Contemporary Amperex Technology Limited

President Business Development
Amperex Technology Limited

“National Distinguished Expert” China 1000 Program
SAE Chairman Battery Standards Steering Committee
President Elect NAATBatt for 2016

Dean’s Executive Advisory Board Ball State University

Robert (Bob) L. Galyen, age 60, is recognized as one of the top executives in the energy
storage world with experience in technology and business operations of small and large
corporations. He currently holds the position of President of Global Business Development for
Amperex Technology Limited and Chief Technical Officer of Contemporary Amperex
Technology Limited, both located in Ning De City, Fujian Province in The People’s Republic of
China. Bob is the Chairman of the SAE International Battery Standards Steering Committee
with 21 Committees reporting to him. He also serves as Liaison to the MVC and China
Automotive Advisory Councils for SAE International. He serves on two non-profit organizations
including Lugar Center for Renewable Energy Advisory Board at IUPUI and the Dean’s
Executive Advisory Council of Ball State University. Bob’s education includes a Master’'s
degree in Chemistry, with Bachelor’s degrees in Chemistry and Biology from Ball State
University. His 38 years’ work experience in battery technology, manufacturing and
management has given him unique perspective on worldwide business, making him uniquely
qualified as an energy storage spokesperson globally. Bob sits on 5 Board of Directors of
corporations within the USA. He is the recipient of numerous awards including; the Automotive
News “Electrifying 100", the SAE International Technical Standards Board “Outstanding
Contribution Award”, Ball State University “Circle of Excellence Award”, the NFPA Fire
Protection Research Foundation’s “Foundation Medal”, General Motors “Best of the Best”
award and most recently the prestigious Chinese “1000 Talent Plan Award”. Bob’s expertise
has afforded him many public speaking opportunities worldwide. He was the first person to
have been featured on the front cover of Batteries International.

Brief Bio: May2015
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Outline of Product Safety
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1.Safety Definition

Safety is absence of unreasonable risk. Ref. 1SO 26262

Invade, Steal, Pollute, Sabotage...

AGY SECURITY

High voltage marks
ZE V!

AL34VS
SI¥ 3T9YNOSVIHENN ON

CATL

2. Safety Regulations and Standards

Product safety design & | e GB/T 18384 HZEE ZLEK (Safety requirements for
ifi i i electric vehicles)
:/Oer_‘lflcatlon according o GB/T 19751 BREMIIIEEZEEK (Hybrid cars-safety
) requirements)
e SO 6469 Electrically propelled road vehicles
F safety specifications
Electrical Safety e QC/T 743 BBE/SEFREEE T (Electric cars with
lithium-ion batteries)
e UNS38.3 Lithium metal and lithium ion battery
e SO 12405 Electrically propelled road vehicles
Mechanical Safety safety specifications
e FreedomCAR Electrical Energy Storage System
Abuse Test Manual for Electric and Hybrid Electric
Vehicle Applications
: e ECE R100 Uniform provisions concerning the approval of
Chemical Safety vehicles with regard to specific requirements for the
electric powertrain
e SAE J2464 Electric and Hybrid Electric Vehicle
Rechargeable Energy Storage System (RESS)
Safety and Abuse Testing
ISO 26262 Road vehicles -- Functional safety
e And many more.........

Functional Safety

CATL




3. Product Safety Development =~

C Safe against twisting \] e Shock and vibration R
¢ Potential equalization I + Roll-over
* IPXXD & IPXXB // * Sledge
¢ High voltage marks ,/’ ¢ Immersion
¢ Insulation resistance and (/ . * degassing
dielectric strength i : A\« Stone chipping
e T — ' Electrical Mechanical : Y,
safety safety

Functional

safety

¢ Over voltage/under voltage
monitor

e Over current monitor

e Over Temperature monitor

e Crash disconnection

¢ Chemical resistance
¢ Fuel fire resistance
Cooler failure

Electrolyte leakage

J
CATL

3.1 Functional Safety Development

Safety goal (ASIL)

Hazards analysis and
risk assessment

(Safety Validation
at Vehicle level

Functional System System
> Safety FMEA FTA
Requirements Safety Architecture
Analysis
FSC

Technical Safety
Requirements

TSC
Safety Development
at System Level

HW safety

[requirements €

( Safety V&V at
L System Level

SW safety € SW safety
requirements Verification

HW safety
vérification

Safety Development
at Component Level

FMEDA/FTA

T—{ SW FMEA/FTA |

CATL




Potential Equalization

< Electrical Safety )

Safe Against Twisting

Insulation Resistance :
and Dielectric Strength High Voltage Marks

CATL

High Voltage Cable Color

4. Safety Validation- Mechanical Safety

- T { ‘

o -
Roll-over Test

< Mechanical Safety>

Shock and Vibration Test




O s

CATL

4. Safety Validation- Functional Safety

(. (. (. .
Concept Phase Product Production and
Development Operation
Phase Phase
* Create design alternatives » Evaluation of the design * Production instructions
» Verification of the chosen iterations » User manuals
design * Tests basedt on + Repair ,maintenance
requirements instructions...
g 4

A Threshold
SyStem Test Demolition of the cell

System Integratiori

— System shut down, no immediate safety issue, but cell-damaged, no reuse

HW/SW Integration B
- B — System shut down, no safety issyé, can reuse
SW Integration C

SW Unit Test

>
(@)
)
@®©
-
4
)]
+—
O
l_




4.1 Safety Validation— Functional Safety test method

Item

Methods

ASIL

Methods for deriving test cases for
integration testing

Analysis of requirements

Analysis of external and internal interfaces

Generation and analysis of equivalence classes for hardware-software

Analysis of boundary values

Error guessing based on knowledge or experience

Analysis of functional depen

Analysis of common limit conditions, sequences, and sources of

Analysis of environmental conditions and operational use cases

Analysis of field experience

Correct implementation of functional
safety and technical safety requirements at
the system level

Requirement-based test

Fault injection test

Back-to-back test

Correct functional performance ,accuracy
and timing of safety mechanisms at the

Back-to-back test

Performance test

Consistent and correct implementation of
external and internal interfaces at the
system level

Test of external interfaces

Test of internal interfaces

Interface consistency check

Test of interaction/communication

Effectiveness of a safety mechanism's
failure coverage at the system level

Fault injection test

Error guessing test

Test derived from field experience

Level of robustness at the system level

Resource usage test

Stress test

Test for interference resistance and robustness under certain

5. Project Safety Organization

Project

Manager

Project
Safety
Manager

Electrical

Validation

Mechanical

CATL
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Yu Yuan, PhD

Secretary & Standards Chair, IEEE Transportation Electrification Community
Chair, IEEE SCC42 Transportation

Board Member & SCC Coordinator, IEEE Standards Association Standards Board
Standards Chair, IEEE Consumer Electronics Society
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Dr. Yu Yuan is serving as the Secretary & Standards Chair of IEEE Transportation Electrification
Community, the Chair of IEEE SCC42 Transportation, the Chair of IEEE 2040 Working Group, the
Standards Chair of IEEE Consumer Electronics Society, a Board Member and the SCC Coordinator
of IEEE-SA Standards Board, and the Chair of China Operations at IEEE Consumer Electronics
Society. He is a veteran researcher and practitioner in the areas of Transportation, Consumer
Electronics, and Internet of Things.
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Dr. Yu Yuan

IEEE BB SEREIBIK

Secretary, IEEE Transportation Electrification Community

IEEE ZBITHIESERSER

Chair, IEEE SCC42 (IEEE Standards Coordinating Committee on Transportation)

Chair, IEEE 2040 Working Group (Connected, Automated and Intelllgent Vehlcles)
Email: y.yuan@ieee.org
LinkedIn: http://www.linkedin.com/in/dryuyuan

IEEE TRANSPORTATION
LEGTRI FICATIUN Advlmlcr'ng Technology
for Humanity

Community

About IEEE TEC

IEEE TRANSPORTATION

) Eechiriiin
LECTRIFICATION ~ FD Maturity Model ~J " Community

Ir1|t|at|ve

Phase 1: Phase 2: Phase 3:

A Coordinate Position as “One Position as X i
Incubation across IEEE Face” to “Thought Operationalize

OUs Customers Leader”

IEEE Transportation Electrification Community — Creates and
coordinates activities, leadership and professional
development supporting the transportation electrification
revolution, advancing electric and hybrid vehicles,
electrification of ships and aircraft, ports and airports, rail and
transit systems, personal transport; and the enabling electric

and electronic technologies.
IEEE
LEGTEIHC&I‘I']III)H ﬁcfg Lﬁ::‘c::;fy
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TEC Governance Model

v.1.28.15

Steering
Committee
Chair:
Philip Krein

Core Soc/Council

@ Steering committee member
A= Associatio
@

Affiliate Soc/Council member

¥ IEEE

Advancing Technology
for Humanity

IEEE Today
The world’s largest professional association advancing technology for humanity
(- MEMBE
Over 430,000
.
=
COUNTRIE
Over 160

-
[ CONFERENCES

Over 1200 per year
4

h

PUBLICATI

Over 30% of world’s
_ electrotechnical literature )

STANDA )
Over 900 active standards
Over 500 active projects

IEEE STANDARDS ASSOCIATION ¥ IEEE




IEEE Standards

Span a broad spectrum of technologies

Examples:

= Aerospace Electronics = Nanotechnology

= Broadband Over Power Lines = National Electrical Safety Code
= Broadcast Technology ®= Organic Components

= (Clean Technology ® Portable Battery Technology

= Cognitive Radio = Power Electronics

= Design Automation ®= Power & Energy

= Electromagnetic Compatibility ® Radiation/Nuclear

= Green Technology = Reliability

= LAN/MAN ® Transportation Technology

= Medical Device Communications

Test Technology

IEEE STANDARDS ASSOCIATION <$IEEE

Enabling Consumer Connectivity
Through Consensus Bu:ld:ng

(As of December 2014)

Smart Grid into Home Home Networking Sta
Devices Standards 4
IEEE 1675/ IEEE 1775 ;
I-E 2030/ IEEE P2030.1 IEEE P19012
IEEE 1901 / IEEE P1901.2 |EEE 1815

Smart Grid into

Home Devices Standards

IEEE 1547 Series

(Distributed Energy Interconnection
Solar, Wind, Storage, elc.)

IEEE 2030

IEEE 1377
IEEE 1701
IEEE 1702
IEEE 1703
IEEE P1704
IEEE P1705

3D Video Standards

IEEE P3333.1 Home Networking Standards Electric Vehicle Standards
Mobile Video Standards  |EEE 802 / IEEE 1901 IEEE 802 Series / IEEE 1901
IEEE 2200/ IEEE 802.11  IEEE P1901.2 / IEEE P1905.1 |EEE P1901.2 / IEEE 1609 Series
{Inteligenty Cachad {Communication Inside (Vehicutar Communicalions)

Moblle Content) the Home) IEEE 2030 / IEEE P2030.1

IEEE STANDARDS ASSOCIATION < IEEE




Improving The Environment
hhrough Green Technology.

Consensus Building

Green Community
Network

IEEE 1888

|EEE P1888.1
|EEE P1888.2
IEEE P1888.3
|IEEE P1888.4

IEEE 1381
IEEE 1526

Smart Metering
IEEE 3001.8
IEEE P3005.7
|IEE

Environmental Smart Grid
Product Assessment IEEE 1703 IEEE 1547 Series IEEE P2030.5
IEEE 1680 IEEE P1704 |EEE 2030 Series IEEE P1823
IEEE 1680.1 IEEE P1705 IEEE P1909.1 IEEE P1843
e o

X Smart Energy Data Repository
IEEE 1680.4 Systems & Components
IEEE 1680.5 for Energy Routers

IEEE STANDARDS ASSOCIATION < IEEE

Advancing the Technologies for - ﬁé’a"é':%.‘f’“ e
Connected Vehicles through o et ol o s

Consensus Building e~

(December 2014 Edition)

= Ak
2 jon Electrifi ; F :
% IEeezo‘mmmwm L
alnthaﬁut passing  Traffic Safety
'”mwmﬁ“"“’” ﬁuil:ssrmmmmm
and emergency communication,

IEEE 1547 Series

“ benefits
to mize the
SFintsreonnection. . IEEE 802.15
i area networks allows

IEEE P1562 P

3 the use of wearable and other short-range
Standard for sy sl BRSEROCTS wireless devices (such as health monitors).
IEEE 1901 Series —m 5

e L R el IEEE 802.20/802.21/802.22 Series

““"'“‘“"V sy mecic Awide cfn‘lnndnlda i 1 :
power lines. c":’;ﬂ“ EE L8 vehicles to 802 systems.

= |
IEEE 16-2004, 913531 P1781, P1833, |
Inlelligent Transportation Systems piass pigad, P18a7, P1896, P2406, 1536,

IEEE 1609 1558, 1508 1570, 1628, 1629,1630,

A family of standards defining the 1653 series, and 1698. As well as a series of
ices and | relating to communication for rail

interf for secure vehicle-to-vehicl transit including IEEE 1473, 1474,

(V2V} and vehicle-to-infrastructure 1475, 14786, 1477, 1482.1, and 1483,

(V2I) wireless communications.

IEEE 1616

Standards for

data

motor vehicle event

IEEE 802.11 g
WLAN to support communication
- i wrd i 2

and between vehicles while
operating at speeds up to a minimum
of 200 km/h for communication ranges
up to 1000 meters.

IEEE STANDARDS ASSOCIATION




) Smart Grid
) International
/ Conceptual Reference
Models

IEEE 2030 Smart Grid
Generic Framework

GE P2030 Guide for
Methodological Smart Grid
Interoperability Interoperability
Framework composed of:
* Three Interoperability
Architecture Perspectives |  |ESaasasrssdtatss et N e
(1AP):

P2030 Smart Grid

Interoperability
Reference Model

(SGIRM)

* Power System (PS)

« Communications 2
Technology (CT) IEEE P2030 Interoperability Architectural Perspectives (IAPs

* Information
Technology (1T) P2030.1 P2030.x
* IAPs Interoperability Tables .
IEEE P2030.x Series

Source: IEEE
All Rights Reserved to the IEEE

IEEE STANDARDS ASSOCIATION ¥ IEEE

IEEE P2030.1™ — Guide for Electric-Sourced
Transportation Infrastructure

- Addresses applications for road-based personal and mass
transportation

- Provides a knowledge base addressing terminology, methods,
equipment, and planning requirements for such transportation and its
iImpacts on commercial and industrial systems including, for example,
generation, transmission, and distribution systems of electrical power

- Designed to benefit:

- Utilities,

- Manufacturers

- Transportation providers

- Infrastructure developers, and

- End users of electric-sourced vehicles (EVS)

IEEE STANDARDS ASSOCIATION ¥ IEEE




IEEE P2030.1.1 - 1EEE Draft Standard Technical
Specifications of a DC Quick Charger for Use with
Electric Vehicles

- This standard defines requirements for the designs of electric
vehicles and DC quick chargers that promotes safe and rapid
charging between electric vehicles and DC quick chargers. This
document defines requirements pertaining to collaborative actions
between electric vehicles and quick chargers. Design firms and
manufacturers shall undertake detailed design work to promote safe
and efficient charging circuits in line with relevant international
specifications.

IEEE STANDARDS ASSOCIATION L ¥ IEEE

IEEE 11 - I1EEE Standard for Rotating Electric
Machinery for Rail and Road Vehicles

- This standard applies to rotating electric machinery which
forms part of the propulsion and major auxiliary equipment
on internally and externally powered electrically propelled
rail and road vehicles and similar large transport and
haulage vehicles and their trailers where specified in the
contract.

- |IEEE std 11, Rotating Electric Machinery for Rail and Road Vehicles,
is up for revision and update, and a working group was recently
approved to that effect. The standard was first developed when the
only traction motors where large DC or induction machines for trains
and ships, and significant work is needed to include smaller
automotive motors, as well as permanent magnet machines. The
Electric Machines Committees of the IAS and PES are starting to
work together on this revision. The first working group
teleconference meeting will take place on June 24th. If interested or
if you have questions, contact the working group chair, Tim Burress,
at: buressta@ornl.gov. The group is looking for additional members
to help with this crucial task for the transportation industry.

IEEE STANDARDS ASSOCIATION b ¥ IEEE




IEEE 1901 - IEEE Standard for Broadband over
Power Line Networks: Medium Access Control
and Physical Layer Specifications

- A standard for high-speed communication devices via electric
power lines, so called broadband over power line (BPL) devices, is
defined. Transmission frequencies below 100 MHz are used. All
classes of BPL devices can use this standard, including BPL devices
used for the first-mile/last-mile connection to broadband services
as well as BPL devices used in buildings for local area networks
(LANs), Smart Energy applications, transportation platforms
(vehicle) applications, and other data distribution. The balanced
and efficient use of the power line communications channel by all
classes of BPL devices is the main focus of this standard, defining
detailed mechanisms for coexistence and interoperability between
different BPL devices, and ensuring that desired bandwidth and
quality of service may be delivered. The necessary security
questions are addressed to ensure the privacy of communications
between users and to allow the use of BPL for security sensitive
services.

- A subset of IEEE 1901 was adopted in the SAE J2931 series Broadband
PLC Communication for Plug-in Electric Vehicles

IEEE STANDARDS ASSOCIATION

Connectivity

Advancing the Technologies for —y  EEEERY e
Connected Vehicles through % sccess conirl o wied Eivema, i ol area etk

Consensus Building e~

(December 2014 Edition)

Ak,
A T El fi Y 'N\ .
I IEEE 2030 and its related \ L
3 m the first passing  Traffic Safety
IEEE 1512
'PP!"W'“ and best practices for Multiple standards for traffic safety
e e and emergency communication.

IEEE 1547 Series

A series of standards for distributed
power to maximize the

of interconnection.

IEEE P1562

Standard for array and battery sizing. '

IEEE 1901 Series

s relating to br Smart Rail XN
“""“ﬁ"‘:—"“""""“ A wide range of standards relating to
PEMM e electric rail operation incl IEEE 11-2000,

IEEE 802.15
N | rks aliows
the use ufwambla and other short-range
wireless devices (such as health monitors).

IEEE B802. 204'802.21!802 22 Series

vohblumaozsymm
IEEE 162004, P1653.1, P1791, P1833 \_::
Intelligent Transportation Systems p1gg3, p18ad, P1887, P1896, P2406, 1536,
IEEE 1609 1558, 1568, 1570, 1628, 1629,1630,

Afamily of standards dnﬁmglhe 1653 series, and 1608. As well as a series of
relating to communication for rail

inlarfnomlnrm vulinlu—bvuhide transit systems, including IEEE 1473, 1474,

(V2V) and vehicle-to-infrastructure 1475, 1476, 147? 1482.1, and 1483,

(V2I) wireless communications.

IEEE 1616

Standards for motor vehicle event

data recorders.

IEEE 802.11

WLAN to support communication And more...
and the

IEEE Standards Coordinating

and batween vehicles while ‘Committee on Tri
operating at speeds up to a minimum {SCC421 leads the coordination of
¢ EEE standardization activities for

of 200 km/h for communication ranges
up to 1000 meters.

related to
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IEEE Standards Coordinating Committees (SCCs)

B Established by the IEEE-SA Standards Board, SCCs provide a valuable
mechanism to oversee the development of standards that are beyond
the scopes of individual technical committees within IEEE societies.

B Active IEEE SCCs as of May 2015:
— SCC4 Electrical Insulation
— SCC14 Quantities, Units and Letter Symbols
— SCC18 National Fire Protection Association Standards
— SCC20 Test and Diagnosis for Electronic Systems
— SCC21 Fuel Cells, Photovoltaics, Dispersed Generation, and Energy Storage
— SCC22 Power Quality
— SCC31 Automatic Meter Reading and Energy Management
— SCC39 International Committee on Electromagnetic Safety
— SCC40 Earth Observation
— SCC42 Transportation

B For more information, visit
http://standards.ieee.org/about/sasb/scc.html

IEEE STANDARDS ASSOCIATION ) w

IEEE SCC42 Transportation

(IEEE Standards Coordinating Committee on Transportation)

On Aug 21, 2014, the IEEE-SA Standards Board established a new
standards coordinating committee -- IEEE SCC42 Transportation,
supported by over 30 IEEE Societies and Councils.

IEEE SCC42 Scope

Leads the coordination of IEEE standardization activities for technologies
related to transportation, especially in the areas of connected vehicles,
autonomous/automated vehicles, inter- and intra-vehicle communications,
and other types of transportation electrification. These technologies include
but are not limited to Mobile Apps, Sensor Networks, and Communications
that allow human to vehicle, vehicle to vehicle, vehicle to infrastructure,
vehicle to platform, and vehicle to everything exchange of information and
data. Where standardization needs exist, the SCC will develop guides,
recommended practices, standards, and common definitions of terms.

IEEE-SA press release on Oct 14, 2014:
http://standards.ieee.org/news/2014/ieee_scc42_transportation.html

IEEE STANDARDS ASSOCIATION . w




IEEE SCC42 Transportation

Committee Roster (as of May 2015)
Report to IEEE-SA Standards Board

Collaboration with other Liaison with external SDOs
IEEE Standards Sponsors (ISO/TC 204, SAE, etc.)

Collaboration with other (SCC Type 2 -- a Sponsor for standards projects) Collaboration with other
IEEE units (IEEE TEC, external entities (industry,
IEEE-USA CTAP, etc.) government, academia)
YU YUAN —-mmmmmmmm oo oo oo -- ---- Chair
Lee Stogner Co-Chair & Secretary
Stephen Dukes ----- Co-Chair & Treasurer
Paul Nikolich Designated Representative of IEEE Computer Society
Alexander Gelman Designated Representative of IEEE Communications Society
Thomas Coughlin Designated Representative of IEEE Consumer Electronics Society
Carole Carey ------------- Designated Representative of IEEE Engineering in Medicine and Biology Society
Victor Huang Designated Representative of IEEE Industrial Electronics Society
Christoph Stiller ---------- Designated Representative of IEEE Intelligent Transportation Systems Society
Bill Kirkwood Designated Representative of IEEE Oceanic Engineering Society
Otman Basir / Javier Gozalvez - Designated Representative/Alternate of IEEE Vehicular Technology Society
William Lumpkins Designated Representative of IEEE Technical Committee on RFID
Bob Heile -------- -—— -—— -——- -—— -—— oo Member-At-Large
Gregory KrUeQer —-----m oo oo e Member-At-Large
Joachim Taiber --------—- - Member-At-Large
Kevin Lu -- - Member-At-Large
Tom Kurihara ---- -- Member-At-Large
Jeffrey Katz --- -- -—— -- -—— -- B et Member-At-Large
Michael Janezic Member-At-Large & NIST Representative
Michael Schagrin e e Member-At-Large
Michael Kipness IEEE-SA Program Manager

IEEE STANDARDS ASSOCIATION $IEEE

IEEE SCC42 Transportation

Subgroups and Projects (as of May 2015)

Subgroup . Subgroup PAR PAR Approval

Code Subgroup Name Subgroup Chair Formation Date Number Date

WG2040 Stand?rd for Conne.cted, Automa.ted and Intelligent Vehicles: Yu Yuan 13-Feb-2015 P2040 | 26-Mar-2015
Overview and Architecture Working Group

WG2040.1 Standard for Conm?c?e_d, Autom?ted and Intelligent Vehicles: Yu Yuan 13-Feb-2015 P2040.1 | 26-Mar-2015
Taxonomy and Definitions Working Group
Standard for Connected, Automated and Intelligent Vehicles: .

WG2040.2 e e Wi (e Gregory Krueger |13-Feb-2015 P2040.2 | Pending

TF1 Cybersecurity in Transportation Task Force Joachim Taiber | 30-Apr-2015 N/A N/A

TF2 Road Electrification Task Force Joachim Taiber  |30-Apr-2015 N/A N/A

TF3 Unmanned Airborne Vehicles in Transportation Task Force Otman Basir Pending N/A N/A

AG1 Global Policy Advisory Group Michael Schagrin | 30-Apr-2015 N/A N/A

IEEE seeks to provide a unique value in the domain of transportation, based on IEEE’s depth
and breadth of technical expertise. We are interested in collaborating with other organizations
in this area.

IEEE STANDARDS ASSOCIATION $IEEE




ICCVE 2015

The 4™ International Conference on Connected Vehicles and Expo

= About the conference

— The world’s most searched connected
vehicles conference on Google

— Cosponsored by over 20 organizations
including multiple IEEE Societies and
Councils, TRB, SAE, ACM, IFAC, etc.

— Enjoy and benefit from the cross-disciplinary
community that ICCVE conferences uniquely
offer: civil engineers meet with computer
scientists, mechanical engineers talk to
electronic engineers, ...

— |IEEE SCC42’s face-to-face committee and

working group meetings will be held in
conjunction with the conference

-l Y-

IEEE STANDARDS ASSOCI

L ind

19-23 Oct 2015, Shenzhen, China
Www.iccve.org
= About the Shenzhen city
— The capital of electronics industry in China
— One of the four Tier-1 modern cities in China

= Modern infrastructure and facilities
= Convenient transportation to/from all major
cities in China
— Authentic dim sum and Cantonese cuisine
— Adjoins Hong Kong and Macau

= Attendees can visit three famous cities and
experience diverse cultures in one trip

IEEE TRANSPORTATION
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COMMUNITY
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Biograph

Kunihiko (Frank) Kumita

Project General Manager, R&D Management Div. Toyota

Graduated Nagoya Institute of Technology and joined Toyota

Toyota Motor Europe

Toyota Motor Engineering and Manufacturing, USA

Currently in charge of global standardization of e-Mobility at Toyota
-Contributed establishing SAE J1772 (conductive charging) and acting
committee

member of SAE J2954 (inductive charging)
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S S 2o PETT S0 B E et UL2750 / SAE Lk L BT R
M. Klerer- K 5 5F Co-Chairs: 12954 HBRAM/H | SAEJ2954-2
Qualcomm I-Teerlinck — LAY % (series with
K. Sealy- Witricity | 1. Abdul-Hak Ll |Baseieinaiohi

Toyota

A. Saf

BREK:

ISO/IEC : Jon Sirota (Witricity)/ Ivo Teerlinck (3 H)
SAE EMC Committee: Richard Kautz (Ford)

CISPR 11: Rich Boyer (Delphi)

ANSI: Kautz (Ford) / Sutton (TDK)
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SAE INTERNATIONAL

SAE J2954 OVERVIEW AND
SCOPE PRESENTATION

PRESENTED FROM:

KUNIHIKO (FRANK) KUMITA
R&D MANAGEMENT DIV
TOYOTA MOTOR CORPORATION

QUESTIONS:

JESSE SCHNEIDER (BMW)
TASKFORCE CHAIR J2954
WIRELESS POWER TRANSFER

OVERVIEW: SAE J2954

SAE Hybrid / EV Committee Structure & J2954 Task Force Structure
Standardization Philosophy: Technical Information Report / Standard
SAE J2954 Scope
SAE J2954 Content

» Safety Limits

» Performance Targets

» Testing

» Interoperability

Goals

SAE INTERNATIONAL SAE J2954 Status 2015-6




SAE EV, Hybrid & Fuel Cell Vehicle Standards Development

Emissions Charging

Hybrid
SAE EV / Hybrid Vehicle Steering Committee S \\

» Started — 2005 <
EV&
> Current Committee Membership o
- - /
= >1100 Individual Participants ggrm fety&

Quality for ANDUSE

= >500 Companies Chargers 3 Testing

EV/Hybrid \

OEM's Fuel Cell : Vehicle | | Electric
; Emissions ’ Steering Motor
Suppliers Committee _ Rating
Government \ i s/ N /
Fuel Cell LY. First &
[ 1 Second
Academia Interface Rese;;:gr?der

> 12 EV/Hybrid Vehicle Subcommittees \ /

EV
» 7 Fuel Cell Standards Subcommittees FiEReCl Charging
Performance Operation
/
Fuel Cell Coé‘ﬁa“rgé"e
Safety MM pioice M Coupler
Terminology

SAE INTERNATIONAL 3

SAE J2954 Taskforce Structure

J2954 OEM Advisory J2954 Taskforce Chair

‘Communication& Safety, Magnetic Field UL 2750/ SAE | WPT Bus Charging
Alignment Performance, Interoperability J2954 Verification | Emc /EMF SAE J2954-2
Methods* Robustness Co-Chairs: Testing | . (series with

Testing & : | R. Boyer-Delphi
M. Klerer - J.Bablo —UL R. Kautz-Ford P. J2954)

Validation I-Teerlinck —Toyota

Qualcomm Anderson

Liaisons:

ISO/IEC : Jon Sirota (Witricity)/ Ivo Teerlinck (Toyota)
SAE EMC Committee: Richard Kautz (Ford)

CISPR 11: Rich Boyer (Delphi)

ANSI: Kautz (Ford) / Sutton (TDK)

IEEE: Grant Covic/ Jesse Schneider

* In Coordination with SAE Hybrid Communications & DSRC Committees

SAE INTERNATIONAL SAE J2954 Status 2015-6 4




SAE J2954 SCOPE

SAE J2954 will establish minimum performance,
interoperability and safety criteria for wireless
charging of light duty PEVs / PHEVS.

The document scope includes residential and
parking garage (A), parking lot (B) and roadway
charging (C)
Transfer (WPT) charging levels 1,2 & 3.

locations and Wireless Power

SAE INTERNATIONAL

SAE J2954 Status 2015-6 5

J2954 Wireless Power Transfer Schematic between

GA VA

d Wireless H

Comm. Link
Coupled
) Circuit
. AC-DC | |DC-AC Filter GA VA IMN/ - Impedancg
G”d__ (PFC) Lnverte IMN Coil Coil | Fi|ter_ReCt'f'er_ Converter | Battery)
Grid/
Customer Interface
]
i I\
Wiy

Ground Assembly
(Primary Coil)

SAE INTERNATIONAL

SAE J2954 Status 2015-6 6




Vehicle Wireless Charging Standards Overview

Overlap SAE J2954, SAE J2836/6 UL 2750

SAE J2836/6: Use Cases and Communications
SAE J2847/6: WPT Communication PHEV and the Utility Grid
SAE J2931/6: Digital Communication for WPT for PHEV

Vehicle Controller
el W
—  —\ChajgingConfraller 1 |

PN |

Grqund Assgmbly |

(Primary Coil) I
A . I MOU :
I UL 2750: Verification of : Bet SAE J2954: Wireless
| Wireless Charging Base Safety | erween Charging and Alignment
LD IR M OIITE RORE 09 0 SAE and UL

SAE INTERNATIONAL
SAE J2954 Status 2015-6

J2954 Testing Scope

~
EM Field
J
)
Performance
J
)
Durability
J
)
Safety

ICNIRP + Pacemaker
Limits

¢ Positions / Orientations
e Optimal Performance
« Performance -5%, -10%

« SAEJ1211
* 1SO 16750
« USCAR 37

» Object Detection

»  Temperature due to
induced current / voltage

SAE INTERNATIONAL SAE J2954 Status 2015-6




J2954 Safety Limits and Testing

TOPICS FOR J2954

 Obstacle Detection (Inorganic)

* Magnetic Field ICNIRP

« Communication of Charging
Battery SOC Levels, Issues
with Temperature, Charging
Rate

» Temperature Development Test

+ Electric Shock

SAE INTERNATIONAL SAE J2954 Status 2015-6 9

Effects on Other Objects

Soda Can

Other
Electronics Extension Cord

SAE INTERNATIONAL SAE J2954 Status 2015-6 10




SAE J2954 EMF Regions, Front View

®

\ [ [TBD] cm

------ F ) IS 2
| —0

‘ Region 1 recommended *
maximum width

<« Body Width———————»

SAE INTERNATIONAL FOOTER CHANGED UNDER INSERT>HEADER & FOOTER 11

SAE J2954 Taskforce | i
WPT Power Classes Interoperability:

Power Class
- 4
Classification WPT Power Class
WPT1 WPT2 WPT3
Efficiency Rating Target (min. 85%)
Maximum WPT Power 3.7 kw 7.7 kW 22 kW
@
Performance
Target

SAE INTERNATIONAL SAE J2954 Status 2015-6 12




WPT Frequency Determination

SAE J2954 Decision for Light Duty Interoperability:
Frequency

“85kHz" Frequency Band Decision for SAE J2954 :

Based on worldwide frequency allocation search from industry members (also with FCC)

Start of Band (kHz) End of Band (kHz)
Light Duty

Vehicles 81.38 90.00
PotentiM&cies fch

— — ‘ = Potentially Available

20.00 40.00 60.00 80.00 kHz 100.00 120.00 140.00

SAE INTERNATIONAL SAE J2954 Status 2015-6 13

SAE J2954 Status and Goals in 2015 -

* Publish TIR J2954 LD (Technical Information Report) Guideline for
purposes of first phase of small volume vehicle testing in 2015

— Determine baseline performance, safety and interoperability specification.

— Create a ,Master and Reference Coil“ List to ensure interoperability for
WPT

* Create an SAE J2954 Testing Consortium with the US DOE with
Automakers, Suppliers, Government for interoperability and
performance testing.

e Future Plans:

— Harmonization with I1SO and IEC (TBD)

— SAE J2954 Standard in 2018.

SAE INTERNATIONAL SAE J2954 Status 2015-6 14
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MARK KLERER
Senior Director, Technology
Mark Klerer is a Senior Director of Technology at Qualcomm Incorporated where he shares

in the responsibilities of the standardization of wireless technologies, smart grid activities
and wireless electric vehicle charging technologies. His current responsibilities include
standardization activities dealing with wireless charging of EVs.

Mark was a board member the US Smart Grid Interoperability Panel (SGIP) and also a
sub-task-force leader on communications in support of Wireless Charging of Electric
vehicles in the SAE J2954 Task Force as well as the J2836 Task Force.

Mark is also a member of IEC TC 69 and the steering committee of the ANSI EVSP. Mark,
and his group in Qualcomm, are actively engaged in the activities of the IEC 61980 and
15118, I1SO 19363 and CISPR.

Mark has a BS degree in Electrical Engineering from the City College of New York, a
Master’s degree in Systems Engineering from Stanford University and a Master’s degree in

Business Administration from Pace University.
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Qualcomm Technologies,
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Z1=100 .. 160 WPT1 250 x 170 x 20~ 280 x 280 x 20 —-46%
Z1=100 .. 160 WPT2 250 x 260 x 20 250 x 400 x 20 -35%
72=160 .. 220 WPT1 340 x 200 x 20 ~ 380 x 380 x 20 -53%
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Note: 15 uT is the limit for ,safe” IMD operation from ISO 14117, height of separation line between region 2a and 2b is TBD (proposal: 30cm)
Qualcomm Technologies, Inc.

Thank you

Follow us on: f Y

For more information on Qualcomm, visit us at:
www.qualcomm.com & www.qualcommhalo.com
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Mark Klerer, Senior Director - Technology

Qualcomm Incorporated
9 June 2015

Unleasning tne rotential of
Electric Mobility Standardization of
Wireless EV Charging

Sino - U.S. Workshop on EV Standardization

QUALCOMM HALO

Qualcomm Halo™ WEVC technology is licensed by Qualcomm Incorporated. Prototype charging systems are
products of Qualcomm Technologies, Inc.

Challenges &
Solutions

QUALCOMM HALO
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Overview of Societal Trends

Global urbanisation Infrastructure strain

70% of world” s population Total global vehicles
will live in cities by increasing from 1. lbn
2050 today to 2.5bn by 2050

(World Health Organization 2014) (OECD Report 2012)

Health costs

Urban outdoor air pollution is
estimated to cause 1.3 million
deaths worldwide per year

(World Health Organization)

EVs a Solution but with Barriers to Mass Adoption

Benefits Challenges Charging Ubiquity
Better Energy Economy ° Lack of > Infrastructure Lag
Non—-polluting Standards ° Charging Posts
Less Noise Limited Range ° Trailing Cables
Clean Streets Time to Charge > Vandalism

Ease of
Charging

QUALCONVW



Factors for EV Market Growth - Ease of use

- Wireless EV Charging meets our = Multiplicity of charging opportunities

needs Charge little, often and
Simple, effortless & conven{ept _ everywhere

o>

Static
Charging

Semi-Dynamic
Charging

Standardization
Activities

QUALCOMM HALO
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The Standards Conundrum

Provide for interoperability

Allow for innovation

QUALCOMM HALO

Standardization Areas and Constraints

INTEROPERABILTY REQUIREMENTS—
Common Operating Frequency

Magnetic interoperability between vehicle assembly (VA)
and ground assembly (GA)

Vehicle to charger communications
Default alignment mechanism
Agreement on VA and GA positioning in parking bay

SAFETY CONSTRAINTS - PERFORMANCE

Thermal and RF . : Power Levels (3.3, 6.6
Foreign Object Detection . 4 22kW)

Living Object Protection
Circuit protection layers

Efficiency

Air gap (absolute and

System control X : range) [71, 72
f 73}

COEXTSTENCE -
RF and EMC regulations

Vehicle Systems
Implantable Medical Devices
Communication Services

QUALCO/WW



Interoperability

QLIALCOMM HALO

Key SDOs and Standards Dealing with WEVC

SAE J2954 4 4 Covers both the Vehicle and Infrastructure
side
TIEC 61980 4 4 4 Covers Infrastructure side only

61980-1 General Requirements for WPT
61980-2 Commend and Control for WPT
61980-3 Magnetic Field WPT

ISO 19363 4 4 4 Covers Vehicle side only

Relies on IEC for communications

1IEC 15118 4 Covers high level communications for
conductive and wireless charging. 15118-6,7,8
address the specific needs of wireless

charging
SAE Hybrid 4 J2836/6 Wireless Use Cases
Communications J2847/6 Messages & Parameters
TF J2931/6 Phy/MAC

J2931/7 Security
IEC CISPR/B EMC Emission Limits
(Focus on TF CISPR 11: Interference relating to high
WPT) voltage equipment and to electric traction

QUALCO/WW



Implementation solutions in support of WEVC

requirements

Efficient power transfer

Accommodation of different vehicle ride heights

Avoidance of overheating of WPT system

Avoidance of human burn and ignition hazards

Protection of humans against EMF
Alignment/Fine Positioning precision

Control of power transfer process

Qualcomm Technologies

Optimized magnetic and electronic design to
minimize losses

Optimized coil and electronic designs that can
accommodate fluctuation and variability in
coil-to—coil separation

Optimized thermal design (minimization of
losses)

Robust FOD system that can detect objects
subject to heating and take corrective action.
(Optimized thermal design).

Robust LOP system that can detect humans
entering a high emission zone

Auxiliary guidance system with adequate reach
and resolution to facilitate precise parking

Robust communication link
Inc.

Emergence of Consensus on Key Parameters

All standards are still in various states of development and final values

may change!

Nominal Frequency 85 kHz

Power Levels
WPT1: 3.7 kW

7 Gap

Alignment tolerance

for Passenger Vehicles

Lower frequencies under
consideration for higher power
vehicles. Alternate frequency
specified in one of the IEC annexes

Three Power Levels defined to-date
WPT2: 7.7 kW

Three Z-Gap ranges defined to date
Z1: 95-155mm 72: 145-210mm

WPT3: 22kW

Numbers given are vehicle magnetic

73: 175 - ground clearance

255mm

x/y Tolerance £75/%100

Qualcomm Technologies, Inc

QUALCO/WW




Verifying compliance and demonstrating
interoperability

Compliance to the standard for magnetic interoperability will be done
by
Specifying one or more reference Ground Assemblies (GA) against which a specific
Vehicle Assembly (VA) can be tested and verifying that this combination meets all
the requirements specified in the standard
Specifying one or more reference VAs against which a specific GA design can be
tested and verifying that this combination meets all requirements specified in the
standard
Status of Reference GA/VA Proposals
To allow for future evolution of the WPT technology Qualcomm advocates that
multiple VA and GA reference designs be included in the standard
Currently two design types have been proposed for the VA and GA:
VA: Circular and Double-D (DD) Coil Topologies

GA: Circular and Bipolar (BP) QTu?ﬁ%%([)n le[%chnologies, Inc.

Qualcomm Reference Coil Proposal

Vehicle pads (incl. comparison to circular pads):

Z1=100 .. 160 WPT1 250 x 170 x 20~ 280 x 280 x 20 —-46%
Z1=100 .. 160 WPT2 250 x 260 x 20 250 x 400 x 20 -35%
72=160 .. 220 WPT1 340 x 200 x 20 ~ 380 x 380 x 20 -53%
72=160 .. 220 WPT2 340 x 260 x 20 = 250 x 500 x 20 —-29%

Base pad:

Interoperable BiPolar (575 x 765 x
50) base pad

V.

Qualcomm Technologies, Inc.

b

CPUAALIMVVVV



Advanced Magnetics Offers Superior Performance
Bi-Polar is interoperable with DD, circular and solenoid Vehicle Pads

Low stray field emissions

o o > MULTICOIL
Hi gh QU‘dl 1ty factor BIPOLAR COILS
Good coupling factor
Superior z— gap range
Superior x/y tolerance
Efficient design

PAD LENGTH

Lower mass/packaging volume PAD WIDTH

Interoperability with single coil pads

Interoperability between OEM’ s choice of secondary pad topology and
embedded infrastructure

Interoperability Capabilities Vehicle Pad (VP)
Circular Solenoid Double D

Circular

Base Pad (BP) Solenoid

Bi-polar

Safety &
Regulatory

Compliance

QUALCOMM HALO

QUALCONVW



Proposed Emission Mask for WPT 85 kHz Systems

To cover the unwanted (spurious) emissions at f>150 kHz — which will rise when the fundamental
emissions rise — a modification of the limits given in CISPR 11 Class B is proposed for the 1st-7th
harmonics between 150 kHz and 1 MHz (green line)

110 [Proposed H-Field Emission Limits (10m measurement distance)|
100 4
Proposal for f<150 kHz (wanted emissions)
90 4
% Proposal for f>150 kHz (unwanted emissions)
70
(Note: CISPR/1302/INF clearly recommends that CISPR/B should
£ 60 consider both f<150 kHz and f>150 kHz: “The CISPR Steering
g 50 Committee recommends that CISPR/B takes the lead in establishing
2 the basic emission requirements for type tests on power electronic
= equipment with WPT function, in particular in the frequency range
9 kHz to 30 MHz.")
30
20
10
01 /-,\
-10 =
0,01 0.1 1
1 MHz

10
Qualcomm Technologies, Inc.

EMF — Proposed Approach for RF Exposure
Compliance Requirement
The requirement is to be compliant with Basic Restrictions in ICNIRP 2010

Demonstration of Presumption of Compliance
A convenient way of establishing the presumption of compliance is to show that
Reference Levels (i.e. 27uT @85kHz) are met everywhere in Region 2a and 2b
(i.e. also in the region highlighted yellow in the
picture below, where most likely
the greatest emissions will occur!) = @7

<27uT

<27uT

It is important to note that
exceeding the Reference Levels,
therefore, does not mean that the
system is non-compliant!

Qualcomm Technologies, Inc.

QUALCO/WW



EMF — Proposed Approach for Immunity of IMD

Make a risk assessment which considers various use cases
- Example: ,Standing person directly next to the car” could be a standard use case that must

be met by all systems
However, depending on individual OEM requirements, probably also other use cases

(e. g. pacemaker wearer lying next to the car) must be met, too

Use case A: m

Use case B: Use case C:

b i S

T o O

IMD: - Implantable Medical Device

Note: 15 uT is the limit for ,safe” IMD operation from ISO 14117, height of separation line between region 2a and 2b is TBD (proposal: 30cm)
Qualcomm Technologies, Inc.

Thank you

Follow us on: f Y

For more information on Qualcomm, visit us at:
www.qualcomm.com & www.qualcommhalo.com

© 2013-2015 Qualcomm Technologies, Inc. and/or its affiliated companies. All Rights Reserved.
Qualcomm is a trademark of Qualcomm Incorporated, registered in the United States and other countries. Qualcomm Halo is a trademark of Qualcomm Incorporated.
All Qualcomm Incorporated trademarks are used with permission. Other product and brand names may be trademarks or registered trademarks of their respective
owners.

References in this presentation to “Qualcomm” may mean Qualcomm Incorporated, Qualcomm Technologies, Inc., and/or other subsidiaries or business units within
the Qualcomm corporate structure, as applicable.

Qualcomm Incorporated includes Qualcomm'’s licensing business, QTL, and the vast majority of its patent portfolio. Qualcomm Technologies, Inc., a wholly-owned
subsidiary of Qualcomm Incorporated, operates, along with its subsidiaries, substantially all of Qualcomm’s engineering, research and development functions, and

substantially all of its product and services businesses, including its semiconductor business, QCT.
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LTE®3

ZTE Wireless Power Transmission (WPT)
Solution for EV Charging

cademus Tian
VP
w Energy Vehi

Agenda

== ZTE WPT Solution for Passenger Vehicle
~ ZTE WPT Advantages

== Successful Cases

ZTE ¢x © ZTE Corporation. All rights reserved.




General Principle of WPT Charging

T
Communicationsig.  ~.

gipsiliratciod | 1 1 | 1 Enegy el

ZTE ¢)¥ © ZTE Corporation. All rights reserved.

LTE WPT Solution Overview

new energy vehicles: Intelligent mobile terminals
with wheels

ZTE ¢)¥ © ZTE Corporation. All rights reserved.




WPT Advantages

* Safe and reliable: has the strong anti-
theft features, can be used in outdoor
environment and bad weather, maintenance

cost is low;

* Good user experience: wireless
charging support the self-service pattern. ease

of use, just parking and charging;

* Save space: support the destination

charging, save precious land/space resource.

ZTEd

© ZTE Corporation. All rights reserved.

LTE WPT Industrialization Progress

——_—_———————————— —_—_————————— ——— — = —_———————————————

H
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|

07.13 Dongfeng mid bus ::

integration il

|

0%3.11 project kickoff

06.12 first 3.3kw prototype
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Now ( Jun. 15) planning ( Dec. 15 )

ZTE ¢¥( © ZTE Corporation. All rights reserved.

Now ( 06.15) planning ( Dec.15 )

ZTE ¢*‘( © ZTE Corporation. All rights reserved.




System Interworking with Ghery and ChangAn

SThRiZZF

cooperation agreement with ChangAn Auto;

D2 ZTE¢3¥ ®  Aug, 2013, ZTE signed strategic

B July, 2014, system interworking finished by
joint R&D;
B ChangAn Jiayue EV , Max power upto 107kw;

B Aug, 2013, ZTE signed strategic

cooperation agreement with Chery Auto; @ .
ZTED

®  Mar, 2014, system interworking finished; Ks2is%F
B Chery eQEV, up to 250KM;

ZTEd

© ZTE Corporation. All rights reserved.

Interworking with Beijing vehicle

passenger Cargo Rear Gap
load(KG) load(KG) gap(cm) change
= =y (cm)
Y- ,ﬁt;“ﬁ 0 0 37.2 0
185 0 33.9 33
185 65 31.8 54
0 95 34 3.2
passenger Cargo middle Gap
load(KG) load(KG) gap(cm) change
(cm)
0 0 20 0
185 0 18.2 1.8
185 65 18 2
0 95 19.5 0.5

© ZTE Corporation. All rights reserved.
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Agenda

= ZTE WPT Solution for Passenger Vehicle
= ZTE WPT Advantages

» Successful Cases

ZTE ¢)¥ © ZTE Corporation. All rights reserved.

LTE Provides Products and Service in 160+ Countries

* Founded at 1985, 2014 revenue: 84.7 billion RMB, main
product is wireless communication ;

* ~60,000 staff, 80% of them with master/doctor degree ;
* 107 global branches ,18 global R&D centers ;

» 7+1 global logistics centers, 15 global training centers

* More than 10,000 after-sales staff, 3,000+ local partners

* 10% of revenue on research and development

* From 2011 to 2013, PCT patent NO.1 in the world

* Energy product line founded at 1988, No.1 in china

* wireless + energy — wireless charging

ZTE ¢)¥ © ZTE Corporation. All rights reserved.




Advanced R&D Facilities and Strict Gertification

£
cenmricate 4,

Surge and Lightning Lab Environment Lab

Iy =
. e !
4
|
o ]
[ |
|
/

st in o comcmrs € €
Safety Testing Lab HALT Testing Lab Fault AaIysis Lab
ZTE provides advanced R&D facilities and strict certification
to assure the high quality .

LTE WPT Leading Technology in the world

3 key factors to evaluate WPT:
Capacity

Efficiency

Distance

Capacity

ZTE WPT performance:

Capacity: 30kW

Gap: 20cm

Efficiency: up to 90%

Dimension: less than 1 square meter
Gap Efficiency Frequency: 85Khz

ZTE¢)¥ © ZTE Corporation. All rights reserved.




Launch WPT Industrialization alliance

Government
Department

+OEM
Industrialization .workshop

« certification

sprototype

platform -applicatio
eplatform

h «Basic techn

researc «standardize

/

ZTE ¢)¥ © ZTE Corporation. All rights reserved.

WPT Standard Architecture

part 1: general requirement

teem part 3: electromagnetic induction

part 8: ground device
part 9: on-board device

code

on-board charger —,

on-board management part 2: communication protocol

osu

part 4: interface

intelligent gnd =

inielligent card

F| part 5: safety (EMC&EMF)

— electric safety
C CTUR
electric energy HATECRAE
|part &: management system|
~— function safety
information safety < — SPD

= " installation safety
part Z: communication protocol

part 4: interface fire extinguish
‘_‘|part 10: charging station

ground device

on-board device
perfarmance —
compatibility ="

charging satation design

" grid access of station

ZTE ¢)¥ © ZTE Corporation. All rights reserved.




Focusing on Public Charging Infrastructure

Low population in the European dense population in China, most

and Amfarican, house \{vith a are public parking space, suitable
garage is common, suitable for for the construction of public
self-built charging infrastructure. charging infrastructure.

ZTE is currently working with government together to
deploy charging infrastructure in some major cities.

ZTE¢)¥ © ZTE Corporation. All rights reserved.

Agenda

== ZTE WPT Solution for Passenger Vehicle
«~ ZTE WPT Advantages
== Successful Cases

» Open Discussion

ZTE¢)¥ © ZTE Corporation. All rights reserved.




Kiangyang: First Wireless charging demonstration
hus line in China, in Sen 11 2014

'«"'
'"\
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The first wireless charging demonstration bus line where ZTE cooperated
with DongFeng corporation was launched in China.

ZTEd

Case study: Chengdu Community Bus

first

Launch Date : Feb, 2015 Qty of Charging system : 2
Vehicle Partner : Shudu Group Bus model : community bus(18 seats)
Bus Line : No.1058 line, length: 5km System efficiency : 90%

ZTEd




Gase study: Ghangchun Wireless Charging
Bus Line

frigid climate

-
Launch Date : Mar, 2015

Hauer Auto

Vehicle Partner : Hauer Auto

Bus Line : No.4 line, length: 15.6km

;' Qty of Charging system : 3

Bus model : City bus(45 seats)
Working Temp : -26 C

Case study: Dali, Yunnan Wireless Charging
Scenic Spots Shuttle Bus Line

scenic spots

Launch Date : Feb, 2015
Vehicle Partner : Shenzhou Auto
Bus Line : No.2 line, length: 8km
Qty of Charging system : 2

B Bus model : YH6660BEV-A

* System Efficiency : 90%

ZTEd




Gase study: Zhengzhou Wireless Charging
Bus Line
largest capacity

Launch Date : Mar, 2015 Qty of Charging system : 20

Vehicle Partner : Yutong Vehicle Bus model : City bus(12.5Meter)

Bus Line : B26 line, length: 12.5km System Capacity : up to 100 bus
ITEd3

Case study: Wireless Charging Shuttie Bus
Line at ZTEHQ

Launch Date : Mar, 2015(under deployment)  Qty of Charging system : 2
Vehicle Partner : Wuzhoulong Vehicle Bus model : Mini bus(6.6Meter)
Bus Line : HQ-R&D line, length: 12km System Efficiency : 90%

ZTEd




Prof. Cheng appraised ZTE

e "ZTE high power WPT advance in the world”

ZTEd

Interest and Support from China Government

Li langing--vice premier;
WanGang--Minister of science and technology

ZTEd




Very Fast Growing Market of Commercial
Launch over Ghina

EIBIT

M ——————— Changchun
***** Zhangjiakou
e #*‘jtj 9
RE W%
T X
)] UiEA

Zhengzhou
i~ Xiangyang

Dali

® So far, there are totally about 21 citivfsr(marked as blue color), where the local
government has signed MOU to deploy wireless charging solution for public
transportation (city bus line);

®% There are about 6 cities, where wireless charging bus line has been commercially
launched;

ZTE ¢¥( © ZTE Corporation. All rights reserved.

Bringing you Closer

) 4
Thanks!




Joe Bablo is a Primary Designated Engineer (PDE) with Underwriters
Laboratories (UL). Joe is the PDE for Automotive Equipment and Associated
Technologies, which spans products in the Electric Vehicle and Charging
Equipment areas. Joe has been with UL for20 years, the last 12 in his current
role. In addition, Joe serves on various committees as a member for the
Society of Automotive Engineers (SAE) as well as a committee member in IEC
committees under TC69 for conductive charging and wireless charging of
electric vehicles, TC23 for IC-CPDs and EV connectors. Additionally, Joe
serves as the US Technical Advisor for the USTAG to TC69. Joe also serves
as an alternate to Code Making Panel 12 as a technical expert for Article 625
of the National Electrical Code. Joe holds a Bachelor of Science in Electrical

Engineering from the Milwaukee School of Engineering.

Joe Bablo B T35 [ {4 7 S0 56 =5 (UL)FEAEIR 8 e R S HoR (0 i T 46 E
PRI, B 5T A7 i a5 B ADVR A AN e R & . Ml UL TAE U 20 48, 4
TEILER S O 12 4R A2 2 ENLB0 4 LREIT 23 (SAE) 28 [ 23 B 7RI I b o 1225
R4 (IEC) T I HL B8 B AR IR LB 5 TR R R 2 B & (TCBO) Bt , 1 BT HLBN R itk 5
FHALLTEHL, TC23 S Bk HUiN M R B IR 2B 38 . Bablo Je4 I8 1T
K E B ARG N H(USTAG) 3 [ H AR B R 21 TC69 K4 o [R5 sife 36 [ [F 2¢
HL RN 625 Sk 5E T AL A MR B 50 Al b T8 R IR AR 22 Be sk 1
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Electric Vehicle Supply
Equipment Standards

Sino-U.S. Workshop on Electric Vehicle Standardization
Beijing, China

9 June, 2015

Current Status of EV Supply Equipment
Standards

New and Future Development of EV
Supply Equipment Standards

Promoting the use of EVs

®




Current Status

®

EV Supply Equipment

* Tri-Nationally harmonized standard between the US, Canada and

Mexico; and is the ANSI standard in the US. “
nw
* UL 2594/CSA 280/NMX-J-677-ANCE
* Covers infrastructure with an AC output voltage

* The different types of products covered by this standard
include:

- Portable EV Supply Equipment

- Movable EV Supply Equipment

- Permanent EV Supply Equipment

* Currently in a revision cycle to address updates

®




EV Chargers

e UL 2202 is the ANSI standard in the US. It was not included in the
first phase of harmonization.

* Covers infrastructure with an DC output voltage

* The different types of products covered by this standard include:
- Movable EV Supply Equipment
- Permanent EV Supply Equipment

Vehicle Couplers, EV Plugs, EV Socket Outlets

* Tri-Nationally harmonized standard between the US, Canada and
Mexico; and is the ANSI standard in the US.

- L
* UL 2251/CSA 282/NMX-J-678-ANCE ’ .

* Covers the vehicle coupler (inlet and connector) as well as the
mating devices at the infrastructure output (EV socket and EV plug)




SAE J1772™

* This is an SAE Recommended Practice for the vehicle coupler
* Covers design, configuration and communication

* The different types of products described by this document include:
- AC Connector and Inlet
- DC Combo Coupler

* Currently in a revision cycle to address updates

8 Ty

National Electrical Code (NEC)

EVSE is required to be in compliance with the installation requirements
in the NEC. This is enforced by the local regulatory personnel having

jurisdiction (AHJ).

NFPA

Changes to the code could affect standards and create the need for
revisions in the future.

®

The NEC is published every three years.

Currently in a revision cycle which is anticipated
to be published in September of 2016.




New and Future Development

®

Wireless Charging

* This standard is in development.

* Will cover the wireless charging system which includes the power
source and the primary coil as a minimum.

* None on the market yet other than after-market type systems. U.S.
auto makers are not comfortable with after-market systems on their
vehicles. Reports indicate first vehicles to use this technology are
anticipated in late model 2016.

®




Wireless Charging Hazards

Due to the lack of physical connection to the vehicle, these issues may
significantly affect safety:

* Human exposure to charging field
* Vehicle misalignment to charger
* Interposed objects which may be a fire or health hazard

Responses to these issues and safety mitigation are likely to be
addressed by on-board vehicle systems and vehicle-to-charger
communication

UL is working with industry to develop safety solutions for these issues.

®

Vehicle as Supply

* The UL 9741 standard is currently published as an outline of
investigation.

* Covers the equipment that is used when the vehicle is the supply.
This includes V2X type equipment with and without charging
capability. :

* Grid interaction requwements are included in the document for
systems that are tied to the grid.

®




Heavy Duty Charging

¢ Defined for buses and trucks

* May or may not utilize similar technology to what is already on the
market.

* Higher output values of voltage and current to be used

Battery Swapping

* The potential for battery swapping is low in the U.S., today.
* Tesla has indicated a desire to utilize this technology.

* Some fleet use may benefit from swapping technologies.

® As a solution for public driving, this is not discussed much.

* Participating in IEC development in this area and monitoring the
need for standardization in the U.S.




Promoting EVs

®

Interoperability

Real life use cases for EVSE involve many different vehicles
charging at many different public sites.

Proper functioning during the charging event is an important aspect
of promoting the use of EVs.

The user must be familiar with different equipment and how to use
this different equipment.

In the US, there was a testing effort performed to provide some data
as to the interoperability of today’s technology, this will be discussed
in an upcoming presentation.

Similar testing is in the planning stages for wireless charging
interoperability at this time.

®




UL corporation in China

* |n 2013, UL had signed a MOU with State Grid China Electric Power
Research Institute (CEPRI) to create a platform to allow China utility to
more understand how EVSE may affect the power grid.

£2013%F , ULEExREMHPEB AR EMEL (CEPRI ) XEFMRER
% BBE—ANRARFE , LEENEMNTHRENTERBIRRZI BT

ﬁb %"n'&o

* |n 2014, UL certified the State
Grid Electric Power Research
Institute (SGEPRI) as a witness
lab to perform UL testing for
Chinese manufacturers locally in
China
20145 , ULIARTEREBEMEE B
Bk ( SGEPRI ) UL
ABEEIBRERNPERMHIE
P 1T ULTAUE =

®

UL corporation in China

* Jointly held public seminar and technical workshop with SGPRI had
been held since then to allow more Chinese manufacturers to better
understand the EVSE standard and code requirement of North
American market.

ULEEREMHER OB ZHRRE - EURKRSETLOHF MR
RS, LESHHPER L EF T HRETEFTBIRZAVIRHEN

SEALETHHER,




Second Life - Batteries

* The need for a way to re-use (repurpose) batteries or a way to
reclaim battery materials is needed.

* Second Life could result in the need for standards to govern battery
conditions, previous abuse and its affect on future operation,

* Could be used for storage needs
for a variety of applications.

® T

Questions?
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Development and Standardization of EV and EVSE in

_ ~ China

hEBR T EKE<S China Electricity Council
Xl|7kZ%Z Liu Yongdong
2015568

i”ﬂ(/—z}‘\ —l_%_‘:l: b i ;;"
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b [ 1 A el B A S O AT h

REVRAT Mk FRBHVRZE 78 R BRI SR 22 B o BT IC
Liu Yongdong Senior Engineer

Deputy Director General, Standardization Centre of China

Electricity Council,
General secretary, Standardization Technical Committee 3 on electric

vehicle charging infrastructure of National Energy Administration
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standard system construction

2. 3 7o e B et e i R

Achievement

3. B Fo e F uo b e R 2

Next step of standardization

1.1 gERTIV RS EFRBIEIrES

REHFEEXT
n SRS AR R R IR F R IRV,
m EEM S BIRERSIF IR IR IR,
n ExinEE. TEER. sSRBMIRER R e
RIRTEAAEHER 4,
R IMZEEIRATIV AR S E R BIRIEINERAZR S

Standardization Technical Committee 3 on electric vehicle charging infrastructure of
National Energy Administration NEA/TC3

HEZRBEREE , F—EeER T B FEF
BRI EUIRAZR ST 2010F6H M. BEE
FHT—BRRSIN , 20155 8#1Ti%)E.
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1.1 gERTI RS E BT ES

g%@@ (DHEERSRLEEERS
3 ¥

[%%ﬁw%ﬁﬁ$%%&mﬁ] [éﬁﬁ$ﬁ§%%@$%ﬁﬁ*}
HEHEART RS NEA/TC3 4 (SAC/TC114/SC27)

Rread STANDARDIZATION ADMINISTRATION OF THE FEOPLE'S REPUBLIC OF CHINA

3 3
o FEENSYHAS W) @
CHINA ELECTRICITY COUNCIL

FE 4 FL B it
ik

1.2 EBESEFIREIRIED SR

7B IR EERE Main Types

e




1.2 EBESEFIREIRNED SR

FEEIBIEEEAE  Main ypes

-

Edhrm

Inductive Charging,’

. . charging system battery swap construction and charging station
terminology interface Meter ing ) auxiliary
and equipment system and operation and service

equipment network

BARER 7 HIISERBIREHINERR , 88
58Itk ( Eltr (GB) . BER{TIMATIE (NB) )
iR IRBEINE,




1.4 S EREISiEiRE RIEES
75 HIE 3R HEAT M A AR

Base charging and interface

XS R I TS RIELSH T TS

Y |, IS REINBRIRERE S 51885 |, #£920
MR,
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2.1 BEISEFRIREIRIEiRNER IR

EZENRSER , BESEZBEIEEMNER29IG , B
i, EfR12IR , TIVREL7IR ; Emitil26IR , STritnEsm |,
FepkiRitia131R , AFHIERE IR HEH6IR,

m GB/T 29317-2012 EBESEFIREIEHEAE

B GB/T18487%% HBIIFIRIESFTBRS

B GB/T 20234F% BEiSE(ESFTHAERRS

B GB/T 27930-2011 B FIEFEHESH TR SHBhE

BZR R Z B[S

m GB/T 28569-2012 BBEiSEIHFTBIERELT=

B GB/T 29316-2012 RS ERIRBIGEHREERERAER

m GB/T 29318-2012 HE)SEIEFEH FTHIBEETE

m GB/T 29781-2013 EE&NiSEFHEILBAEX

W GB/T 29772-2013 B35 EHRubE AR AREK

® NB/T 33008%7%! HBEhSEFBIGHIRISIHICHE

2.2 ERtntE

(1) FRHEO MBI PM AR interface and communication

Connection set of conductive charging for electric vehicles-
GB/T 20234.1-2011 Part 1:General requirements

HBENFANEF T HIEIE R E ) B ER

Connection set of conductive charging for electric vehicles-
GB/T 20234.2-2011 Part2:AC charging coupler

BENTF N6 F A IERREE F 50 XA EET

Connection set of conductive charging for electric vehicles-
GB/T 20234.3-2011 Part3:DC charging coupler

BN TN F T HIEIR R E =557 HiR s BT

Communication protocols between off-board conductive charger

GB/T 27930-2011 and battery management system for electric vehicle
FEFH 7 LT B PER G ] I8 15 P X

12 | ERBERB




¢ HAfIE/ETFREGB/T 20234.1. GB/T 20234.2. GB/T 20234.3 %4I/f5ift FIGB/T
2793011 70 FLE TR EMSUARHE MM IT TLAE, B0 CARE N 126 W A g 1l A X

v" Currently, GB/T 20234.1, GB/T 20234.2, GB/T 20234.3 series standards and GB/T 27930
DC charging communications protocol standards revision, has now entered the
manuscript preparation stage.

& OGTRIEFRAESE N, WRERTE R T aRAE, S aR S 58 Rt 7e B A
PUEETT el (s E Rl R DR PEN e ik, 412074 X
« g Ak LR AS LA T 5 Fe Hi OV B R AR 4G AR T AR .

v In order to ensure the implementation of standards, solve the charging interface
compatibility, realization of electric vehicle and charging infrastructure charging
interoperability, now the ongoing development of the electric car charging system
interoperability test norms, "the preparation of, will organize car manufacturers,
charging facilities and testing agencies to carry out the charging interface
interoperability verification.

(2) 78 AT S B 1 24 il charging equipments

Specification for electric vehicle off-board conductive charger
NB/T 33001-2010 "oy e vtemmpis rhuses
Specification for electric vehicle A.C. charging point
NB/T 33002-2010 "y sposc om s mntt A bty
Inspection and test specifications for electric vehicle charging
NB/T 33008.1-2013 equipment Part 1: off-board charger
HE)7TF 75 R A 10 e G i e b FEF#7 AL
Inspection and test specifications for electric vehicle charging
NB/T 33008.2-2013 equipment Part2: AC charging spot
H 2] T 1 A 1 I G i 75 A

14 | EXRRERR




o IRIIT PRI IE, IEATT AT IS ML it se L
ERMENET TAE, et (Bl FAESA AR R &N
MARMTED) B im0 2Ok,

« According to nearly two years of development, is to carry out AC
charging spot, DC charger equipment standards revision work, the
preparation of the electric vehicle conductive charging equipment
safety test specification to further strengthen safety requirements.

15

(3) FeHuEE PRI charging station construction

General requirements for electric vehicle charging station
GB/T 20781-2013 oy o ytim 2

_ Design specification for electric vehicle charging station
GB 50966-2014 4 sy st it

Code for construction and completion acceptance of electric vehicle
NB/T 33004-2013 charging/battery swap infrastructure

HE)TEF A NI L5 58 T I

16 | EXRRERR




& NHEsh R GE R B, Bl T E SR (R
BRI TS B BORE SR ) ) 2 )

v" In order to promote the construction of decentralized charging
facilities, (Specification for decentralized charging facilities for
electric vehicles)

& 53 (BT ALl R G e RO B R B
YE/ \/}Eﬁ‘jz»

v (Safety technology of the electric vehicle charging facilities for the
urban public facilities)

17

(4) bR battery swap

: General requirements for electric vehicle battery swap station
GB/T 237722013y 2y 4o o it e
_ General requirements for electric vehicle battery-pack-swap device
NB/T 33006-2013 sy mpmwttio iy 2k
General requirements for the connection set of battery pack
P27 2 Lt B 460 P R VLA Pl BB 8 ] BOR E5K
General requirements for battery pack

P19 2 bR B ok R O Y R

18 | EXRAERR




(5) ih&E AHEIBT4EY FrifE metering and operation

Electric energy metering for electric vehicle off-board charger

GB/T 29318-2012 2y 7tz bl 2%
Electric energy metering for electric vehicle AC charging spot

GB/T 28569-2012 %5t sy Fo e e e
Communication protocols between EV terminal and operation and
management system
HZNREF R i 5128 B HE A SR EE Pl
Operation and management specification of charging
infrastructure
LBV 78 L B IS AT B R Y
Signs for charging infrastructure

78 HL Bt bR S

19 | EXRAERB

2.3 EFREE

1. FEERSMEFRECEHR
BRIGIRPEERSIN TIEC/TCEI(HBISE).
IEC/TC23 (FEEEMIMH ) . ISO/TC22 (EBamSZEEHNNY )
EXTIEBENIIE. MAIECEINSEKIRESGO)KR.
IEC/TC69(FZNR %) IEC/TC23 (HE#IAF) | ISO/TC22 (HAIR LIl
WM« IECHE BN E LIS 24 (SG6)
— IEC/TC69 Electric road vehicles and industrial trucks

— IEC/TC23 Electrical accessories
— ISO/TC22 Road vehicles
— IEC/SG6 Electrotechnology for Mobility

20
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Sino-German Standardization Working Plan for Electromobility

37 4
KRS Gpmagmgms  EWEs 5

iz
)
[aYay

HA, [ . 5]

Expert Group 1: | Expert Group 2: | Expert Group 3:
Electric Vehicle Communication Safety Aspects

Expert Group 4:
Safety of Charging

Charging System EV and EVSE for Vehicles Station and
Data Exchange

with Smart Grid

Coordination: Coordination:
NAAuto (VDA) / DKE / CEC
CATARC

Coordination:
NAAuto (VDA) /
CEC

Coordination:
DKE / CATARC

21 | EZREERB

3. [ BRbr e §R S TAE UG S0
Chinese proposal in the international standard

s Hii 78 HAR#E DC charging system

HiR7e B0 (IEC 62196-3 Annex BB )

Hita S 56N 7 (IEC 61851-23 Annex BB )
L 78 BB IR MY (IEC 61851-24 Annex BB) .

i [E PR v battery swap system

/IEC 62840-1 (HIZ)IRGFHIBE# RS 50 KRafAMEHZER) CD
IEC 62840-1 battery swap system Partl: General requirements

vIEC 62840-2 (HaIREHIME MRS 55 & “4a%K) CD

IEC 62840-2 battery swap system Part2: Safety requirements

22 | EZREERB




3.FBE Next step of standardization

LIRS 2540, 56385 78 HL 4% 1 S AR v
Proceed on the development of standard, especially improve
the interface and communication standard

TEMER R, AR e HPTEH TR

Improve the standard system, new proposal on safety aspects
TP TR R . AR AL Tl R G — B 55 7 T bR dET 78
Standard development on wireless charging and compliance test

FER BNV SR AERRE) RN RIIFRMEAN (B3R E
AEEHAL A NS H S P R G 1) A5 Ph0) B 7 L E T P
WARERETT TAE

Maintenance on GB/T 20234 and GB/T 27930

23 | EZREERB

2. 5B B e R R AH P i
Harmony Development with Smart City and Smart Grid

BN ZE e L e B BE FEL B e T R — 3 00, SKILE HL
PRI R B RR WERR 55"
In the plan of Smart Grid in China, 2011-2015 is the period of /mprove
the standard system, support the comprehensive construction. EV
charging infrastructure construction should be in harmony with the
Grid, and serve for the EV.




3. Bl Pt TAR AR oK

Activation in international standardization

BTN b e L it B b vBEA GV Bl 70 i ik, B TR
Gigx (IEC) « EErbrE b HL SOV M KRB ARZ 2R B T —
RKAEBRPRAEREI] TAE. BREAT AR E T R WL 2
Mz 5 EErrAEE S, BRR EE R AR A
It is very active in international standardization activities, especially in the
field of EVs and infrastructures, NEA/TC3 will pay attention on the latest
standard development and follow the step of international
standardization.

25 | EZREERB







Rich Byczek is the global technical lead for electric vehicle and energy storage at Intertek.

He has 20 years of experience in product development and validation testing, 11of which
have been spent at Intertek. Rich is also an expert in the areas of energy storage, audio
equipment and EMC. Rich sits on several SAE, IEC, UL and ANSI standards panels.

He holds a Bachelor of Science in Electrical Engineering from Lawrence Technological
University in Southfield, Michigan, and is based at the Intertek facility located in Plymouth,
Michigan.

Rich Byczek — Global Technical Lead, Electric Vehicle & Energy Storage

Rich Byczek (IR T T RAEE BIHEAE A G M BE B A 5 A A BRBOR B

M SRAF AL T 25 BRI B FH A 98 1 554 302 TR pL LARE R 2 2, H st iR 47 5%
ORI ) RFEA T . A HE 20 FR5= M RAEE R TAELLK, Hof 11 4
AT T RAEER] . il 2R SR & & EMC SURE%, 27T # T SAC,IEC,UL
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ERPERE: SAE COMBO

Valued Quality. Delivered.
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B SAE J1772

Valued Quality. Delivered.
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B PUEF . CHADEMO

Valued Quality. Delivered.
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BN FIER (SAE J1772)

Valued Quality. Delivered.
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P B R B 5K (SAE J1772)

Intertek

Valued Quality. Delivered.
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Valued Quality. Delivered.

EVSE Connector | Vehicle Inlet

' EVSE Control Box M /—'—\ ( Vehicle

Electic ==L
Supply a2 or

1=
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Valued Quality. Delivered.
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INTEROPERABILITY

SAE Standards J1772/ J2953/ J2954
June 9, 2015 Rich Byczek
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: Intertek
An Extensive Global Network -
Valued Quality. Delivered,
A Testing More than
? Inspection 1,000
(.) More than laboratories
@ ificati and offices
._. Certification 100
EP Auditing countries
@ Outsourcing \
over
f-r? Advisory 38’000
people
;:;J Training
Quality Assurance * FTSE 100 company in the Support Services sector
/ * Market capitalization: ~$7.1 billion USD in 2014 (£4.8B)

* Revenue generation: ~$3.2 billion USD in 2014 (£2.1B)
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Our Founding Father

EV’'s... Not so NEW Energy Vehicles

Intertek

Valued Quality. Delivered.
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Charging Connectors

Valued Quality. Delivered.

China us EU JAPAN
1Phase .
AC
3phase /
- |
DC f
5 www.intertek.com
Charging Protocols SAE J1772 Intertek

Valued Quality. Delivered.

AC Level 1 Charging: “Trickle Charger”
120V/1phase, 12/16 amp, NEMA 5-15R or 5/20R

AC Level 2 Charging: Wall-mount or Municipal chargers

208-240V/1phase, up to 80 amp, direct wire or cord/plug
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DC Quick Charging: SAE COMBO

Valued Quality. Delivered.

New revision of SAE J 1772 released October 2012
Uses PLC (Power Line Communication) over Pilot Signal

Battery direct communication to Control Charge Current

DC Level 1:
up to 80 amps, using standard SAE J1772 connector

DC Level 2:

greater than 80 amps, using “combo Connector”

7 www.intertek.com
Charging Protocols SAE J1772

Valued Quality. Delivered.

PILOT Signal Interface

Vehscle interface
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DC Quick Charging: CHADEMO

Valued Quality. Delivered.

Currently in field Japan/Korean OEM, Uses CAN interface
Battery direct communication to Control Charge Current
Not directly compatible with SAE J1772 DC L1 and L2

Max power: 50kW

Max Voltage: 500VDC

Maximum Charge Current: 125ADC

9 www.intertek.com
Will they work with every EV 22272

Valued Quality. Delivered.
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SAE INTERNATIONAL J2953 STANDARD

Valued Quality. Delivered.

J2953 has three levels of interoperability testing:

Tier 1
* Mechanical Interoperability
* Charge Functionality
+ Safety Feature Functionality

Tier 2
* Indefinite Grid Events
* Dynamic Grid Events

Tier 3 (Not all EVSE are capable)
*  Ampacity Control
* Scheduled Charge
» Staggered Scheduled Charge
* Charge Interrupt/Resume

1 www.intertek.com

START-UP SEQUENCE REQUIREMENTS (SAE J1772)

Valued Quality. Delivered.

4.1.1 Start-up Timing

When the EVSE is plugged into a PEV, the EVSE and PEV begin a startup sequence to
establish a charge session. The EVSE indicates to the PEV that it is not ready to supply
energy by not turning on the oscillator and maintaining State B1. State B1 may be used by
the EVSE to maintain the current charge session during load management, fee transaction,
or other events. The EVSE indicates to the PEV that it is ready to supply energy by turning
on the oscillator and providing the square wave signal; entering State B2.

The PEV interprets the current limit based upon the square wave duty cycle signaled by the
EVSE. The PEV then indicates that it is ready to accept energy from the EVSE by closing
switch S2. Once the PEV closes switch S2 to accept energy the EVSE must close the AC
contactors and supply energy to the PEV within a maximum of 3.0 seconds

Start-up Sequence Requirements

Specification Acceptance Criteria Action
UL State B1 to State B2 transition None Timing from plug-in to EVSE
PWM oscillator on
Timing from PWM on to PEV S2
closed
State C or D to mains voltage < 3.0 seconds Timing from PEV S2 closed to
present - EVSE AC contactors close

H

4.1.1.2 State B2 to State C or D timing None

4113

12 www.intertek.com




PILOT VOLTAGE REQUIREMENTS (SAE J1772)

Valued Quality. Delivered.

4.1.2 Pilot Voltage

Pilot Line Voltage defines charge system states. Those states are used for: both the PEV
and EVSE to realize system connection, PEV to communicate charge readiness, and for the
EVSE to communicate availability of charge energy.

Pilot Voltage Requirements

Specification Acceptance Criteria Comment
4121 State A Voltage 11.40V <V < 12.60V Static Voltage
May be static voltage or positive
4122 State B Voltage 8.36V <V <9.56V portion of PWM signal after

transition has fully settled

Positive portion of PWM after

4.1.2.3 State C Voltage 5.48V <V <£6.49V transition has fully settied

Positive portion of PWM after

4124 State D Voltage 2.62V <V <3.25V transition has fully settled
Passive fault mode due to short
4125 State E Voltage - or loss of power;
0.0 Volts nominal
4.1.2.6 State F Voltage -11.40V <V £ -12.60V Active fault mode
Negative portion of PWM signal
4.1.2.7 State A-D, F Low-Side Voltage -11.40V £V <£-12.60V in all states when pilot in
oscillation

-
w

www.intertek.com

CONTROL PILOT WAVEFORM REQUIREMENTS

Valued Quality. Delivered.
. Control Pilot Waveform Requirements
4.1.3 Control Pilot Specification Acceptance Criteria Comment
Waveform and 4131 PWM Duty Cycle 8% < Duty Cycle < 97% Communicates maximum

continuous current capacity
Continuously monitored when

Interpretation

PWM Frequency 980 Hz < Freq. < 1020 Hz oscillating

SAE J1772 specifies state

p State B Rise Time <9.624ps 10% to 90% transition
voltage ranges, PWM
generator rlse /fa" tlme and State B Fall Time < 12479 ps 90% to 10% transition
settling time requirements, State C Rise Time <6.937 s 10% to 90% transition
and pilot circuit capacitance State C Fall Time <12.508 ps 90% to 10% transition
r?QUIIrementS.. TITe redS_UItlng State D Rise Time <4.689 ps 10% to 90% transition
circuits are simulated in
WOfSt case scenario' rise/fall State D Fall Time < 12.655 ps 90% to 10% transition
timeS and Settling tlme State B Settling Time < 17.660 ps 0% to 95% transition
measurements are made State C Settling Time <13.191 ps 0% to 95% transition
and are considered the State D Setling Time <8625 s 0% to 95% transition
acceptance criteria for See SAE J1772 Table 4.6 for

. _ ‘ avai!able current _equations
control pilot waveform RN pevacourenomy ST artcey Ecoplor change  bund
req uirements. allows for appropriate current
draw change within 5 seconds.
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SHUTDOWN SEQUENCE REQUIREMENTS

Valued Quality. Delivered.

4.1.4 Shutdown Transition

During the charge cycle the PEV has the ability to transition from State C or D (ready to
accept charge) to State B (not ready to accept charge) by opening the S2 switch. This
transition can occur for a number of reasons including the PEV being completely charged.
Per J1772 it is required that the timing from switch of S2 to the EVSE opening the AC
contacts shall be 3 seconds or less.

Shutdown Sequence Requirements

Specification Acceptance Criteria Comment
NV State C or D to State B2 transition < 3 seconds T'm'ng el (S5 EeiiEie o
in response to S2 open

15 www.intertek.com
AC LEVEL 2 SYSTEM CONFIGURATION

EVSE Connector | Vehicle Inlet

4 EVSE Control Box N /—'—\
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4.3.2

BREAKOUT FIXTURE

Intertek

Valued Quality. Delivered.

The breakout fixture is a tool used for all tiers
of testing. It must be made custom to
accommodate measurement devices that will
be used by the operator during testing. The
tool is designed to pass through all line and
signaling conductors between the EVSE and
PEV while being able to breakout the
conductor nodes for measuring by the data
acquisition and data logging system. It is
required that the fixture does not break any
of the line or signaling circuits to the
measurement equipment; i.e. the
measurements must be in parallel, not
series.

17

Measurement
c )

“Dummy” J1772
Connector

Inlet

Line Conductor
Loop

Required features include UL listed SAE
J1772 inlet and connector. Inlet, connector
and all conductors must be rated for voltage
and current limits exceeding the capabilities
of all EVSE and PEV articles to be tested.
The SAE J1772 connector requires
modification such that it does not terminate
the proximity circuit, rather it is to pass the
proximity conductor through the breakout
fixture and ultimately to the EVSE connector
for termination.

www.intertek.com

4.3.2

BREAKOUT FIXTURE

Intertek

Valued Quality. Delivered.

Supply/Grid

Breakout Fixture

PEV

A A 4

Supply

m—— Proximity

]

Data Logger (PC)

Line1

Line 2

Ground

(]

Measurement Devices

The programmable supply will be used for plausible real-
world static and dynamic power modifications to test
robustness of the charging system.

18
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TIER 2 TESTING

Voltage Range Variation Voltage Swell

Voltage Sag Momentary Outage
20 Secends 20 Suconds 2 Seconds 0 Seconds
1008 —————————— 00, e 100%
0% (]
|_:s.mn <{ — |—’”"““—| Nat ko scale.
Frequency Range Variation Indefinite Outage
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o] e
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INTERTEK PLYMOUTH J2953 TEST CENTER

Intertek
R ——-——

Valued Quality. Delivered.
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SAE J2953 DC CHARGING INTEROPERABILITY

* The SAE J2953 procedure Level 2 DC

section is currently under development.
* Planning to continue a similar method of
round-robin testing with both CHAdeMO

and The SAE Combo Connector once

fast charger

the procedure is updated for Level 2 DC
testing.

* Planning for J2953 Level 2 DC
Interoperability testing with both
CHAdeMO and SAE Combo Connector.

22 www.intertek.com




SAE J2954 CHARGING INTEROPERABILITY

Valued Quality. Delivered.

* The SAE J2954 standard is under
development for wireless charging.
* Once wireless charging units and

compatible production vehicles are

available, planning for Interoperability

testing will take place.
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QUESTIONS?

Valued Quality. Delivered.
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Intertek

Valued Quality. Delivered.

THANK YOU

Rich Byczek
Global Technical Lead,
Intertek Transportation Technologies
rich.byczek@intertek.com

+1 248 219 1099
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Welcome to BYD

—— B ERE1E W8 S TFTR

Wang Hong Jun
Department Manager

Department: EV Department,
Automotive engineering research
institute of BYD Auto industry
company , Ltd.

Job: Responsible officer of BYD EV
high-voltage system.
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@:HV Performance Safety
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—. HV Placement Safety

HV Wires Placement
1. HV wires out side the HV devices must be covered with shielding layer,
and it must reach 360° shielding when it's docked;

2. HV wires out side the HV devices must wear bellows or cloth to prevent
abrasion;

3. HV wires go smoothly and fixed, keep the distance more than 100mm
from low voltage wires;

4. The positive and negative wire of the HV
should be placed close to each other, and
High voltage circuit are not allowed to form

a circle .
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—. HV Placement Safety

Placement of Power-Batteries

1. The layout of the batteries should consider the protection problems under
the collision cases ;, and we must avoid batteries’ damage under slight crash.
2. Around the Power batteries, we must use the high-level fire prevention
materials

3. Power batteries should be placed together, as far as to reduce the

difference in cell’s temperature.

4. Power batteries should be placed far away from the high temperature
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—. HV Placement Safety

Power control module layout

1. Power control module should be placed together, and do some fire
prevention measures.

2. Power control module also avoid damage under slight crash.

3. Fully consider how to reduce the high voltage wire length when placing the

power control module.
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—_— nu rucure !I!

High voltage security identity
1. the HV cables outside of the HV devices should

be colored orange.

2. there must be HV labels on the HV devices or

the covers, and the logo must be clearly identified.
3. HV devices’ labels are as follows, and it could
be scaled appropriately as need;

4. chemical type of the batteries should be visible

signed on the label. A LNV CEE)

PR L /RRiE R FERREAZLE
z?{eg:}mm&uﬁmuqﬂumuu SN, &
n

W R REEMMTRNE. RN ARk
L] L

High Voltage Inside / Acidic Electrolyle Ferrum Batlery
tmwwrm.oum.mmw

of

]

"\ A =& waRNING
| [#HE HIGH VOLTAGE INSIDE[
FERNET SRR

_Do not remove these covers and/or connectors. ,1

ll Avoid contact acidic electrolyte with eyes skin or clothes.in event
accident.fush with water and get medical help immediately
Do not expose 1o open flame or incinerate when senicing.
See owner's manual for more information )
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—. HV Structure !!! I

Protection against direct contact Basic protection of

1. should prevent direct contact with high voltage _electrlg conductor,
charged devices. insulation, coverage,

Chose either method to realize it: winding
——basic insulation of the live part;

——shell or cover, protect against direct contact.

They could be conductors or insulators.
2. cover/shell of the HV part can be only removed

through professional tools.
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—~ HV Structure Safety

Protection against direct contact
3. if the shell could be removed without cutting off the high voltage, we

must add the function to cut off the high voltage when removing the cover.
4. protection level of HV productions must reach IP67, and HV connectors
must reach IPXXB (protect figure touch).

5. HV pa_rt__sh_ould equipped with interlock device.
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—~ HV Structure Safety

The clearance
the minimum clearance of the leakage columns St ik
is 2.5 mm R 1

Creepage distance

1. the creepage distance between the two exposed d}%@
columns: : d=0.25U+5, unit: mm %ZHE;%

< lmm
d - the measured creepage distance between the
columns, mm: E&H 7151/_ -
U - maximum working voltage, V. Siae 7 >15
> 1mm

2. creepage distances between live parts and

electrical chassis: d = 0.125 U + 5, unit: mm 5}7}& f;]; <‘§§

d - the measured creepage distance between the

columns, mm,; -

U - maximum working voltage, V. %
Wﬁiﬂ/
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—~ HV Structure Safety

Equal Voltage

1. the resistance of equal voltage HV live parts and chassis should be less
than 40 mQ ;

2. if these two lives could be touched by person at the same time or the
distance of them are less than 2meters in vehicle, the equal voltage

resistance of them should be less than 100 mQ .

LLL:: Bt L <40m0
Resistance <40 mOhm Resistance <40 mOhm

LA < 10m0
Resistance <10 mOhm

HV component

S

{ — Connection points
between housing parls
Sh7EH P (W] 6 RE B 5

~ Potential equalization
conductor

Adjacent conductive par

WSk (e.q., frame, engine block)
HESOEE CnER, BHE)
Vehicle body, —L_ " Vehicle body,
electrical ground electrical ground
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=~ HV Circuit Safety

Short Circuit and Overcurrent Protection

1. the HV fuses and the HV wired should be reasonable matched, and the

fuse would break off when short circuit to protect the wires from catching fire.

2. when the over current have been cut off, the live part and wires which
are not short circuited should not be damaged.

3. the live part should use fire and high temperature resistant materials, and
have explosion-proof function.it won’t have threat to other parts or persons

when short circuit.

over current won’t harm the live part.
5. High pressure circuit should be reasonable tof

to ensure the safety of maintenance person.
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=~ HV Circuit Safety

Dangerous Electric Energy Discharge

The capacitor with 0.2J energy is dangerous to human, and we could

add discharge method to these HV parts or system

It must meet one of the following conditions after cut off the power or have an

accident:

——the voltage of the circuit decrease to 30V AC or 60V DC.;

——the energy stored in the circuit is less than 0.2J.

Agilent Techanlogies WED AUG 21 145210 201

Uetv) I (mA)

z2 4 6 8 10 12 14 t(5)
o he———————
15 %
50 \
25
q ' x ¥

) 2 4 6 B8 10 12 4 S
(L} ]
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=~ HV Circuit Safety

HV interlock
Mechanical interlock

1. Dangerous voltage interlock circuit, using a low voltage signal to inspect
the connection of the conductors with dangerous voltage, once the

conductor exposes to human, the high voltage will cut off .

2. interlock failure after the incident should trigger dangerous electricity

discharge.

Function interlock
when the charging gun is connected with the
vehicle, it couldn’t be driven for protect the human

and device.
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=+ HV Circuit Safety

Double wires system protection

Double wires circuit should be adopted in HV circuit. This could effectively

reduce the risk of HV short circuit or HV electric shock.

Double wires Single wire
TR TR
Power Battery, &/l HIBILIE (2400 1 Asist Battery
(24V)
P N
Low Voltage
Electronics
Electronics L% TN S

chassis
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V9. HV Performance Safety

Insulation monitoring Uhess
1, for HV parts, the value of insulation resistance shall be
not less than 10 MQ.

2, the vehicle insulation resistance value should be more
than 100 Q/V. H H .
3, measurement: batteries pack insulation resistance tests E
are as follows.
4, vehicles equipped with insulation resistance monitoring <
system, As the vehicle is running, the high voltage 1
insulation resistance of the system should be real-time s
monitored. E|
LV-DC connector Iil
HV-DC connector [ SEHELE (BE &5 U’T H H l”'z
ERAEEA []_’,‘gm’
HV device : 1
2Bex 1 EE Equal voltage conductor
Test voltage &’—-‘""— 1=
il r|U2 U1
R-n(2-2)

it | ‘
HV-AC connecto
il Ground

16 | Build Your Dreams




V9. HV Performance Safety

Voltage withstand ability

each live part should have voltage withstand level, include the voltage
between high voltage circuit and low voltage circuit and the voltage between
the live part and the chassis.

HV live parts have two requirement in component level;

type Test voltage
Basic insulation 2U+1000(AC RMS)
Poublg insulation or reinforced 2U+3250(AC RMS)
insulation

7E: 1.U - max work voltage;
2 You can also choose the DC with the value 1.414times of the AC RMS;
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V9. HV Performance Safety

fire resistance

The fire resistance should be fully considered after the HV insulation
break down. So it's recommended to use the high level fire resistance
materials in or around the live part or system , such as AO level material.
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V9. HV Performance Safety

EMC

The shielding and grounding
Goal: complete shielding high voltage part through continuous conductor ,
and make good ground handling.

»Shielding the live part with metal shell.

»High-voltage connectors assure HV shield layer good connection with

metal shell;

»; Shielding the HV;

I M5 it #fedie Sk It dcbiLae

»Metal shell of live part well grounding.
mESHFEE wEERE

ES R

Build Your Dreams

V9. HV Performance Safety

Electromagnetic radiation

HV system design should consider reducing electromagnetic radiation design.
from whole block design to specific selection of parts and components.

The vehicle radiation standards should satisfy

ICNIRP - 2010 "limits of time-varying electromagnetic field exposure
guidelines 2010"
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.\ HU unctlon aety

Drive system, the power on procedure

1. when the vehicle is connected to external circuit (external charger, power
grid) it's not allowed to be driven in order to protect the vehicle and the
external circuit.

2. after manually or automatically powered off, the program could restart
only by powered on again;
3. use an obvious signal device (such as sound or light signal) persistent or

intermittently display drive system has been in a state of preparatlon

) *ﬂ ‘}'l'mu/ | -

GBT 4094.2 (2005) HZANAE #IME. Fonds M55 E PR E

- READY to drive indicator
light

BYD LEAF
21| Build Your Dreams

'\ HU unctlon aety

Emergency power

If the vehicle is equipped with an emergency (such as a live part is
overheating) operation limit device, it should inform users of that
through a clear signal.

Power reduction signal

If the power automatic slash (for example: the drive system or power
source are over temperature),it should obviously show this state.

Power limitation indicator
light
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Fi+ HV Function Safety

Assistant brake system
Vehicle motor should be equipped with assistant brake system, which is used

to compensate the driver braking requirements when braking failure, In order

to reduce the speed, avoid the accident.
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F.+ HV Function Safety

single point failure protection

Fault protection design should be fully aware the cases of single point
failure ,reduce the possibility of the unexpected moves for the single point
failure, such as acceleration, deceleration, reversing, etc.
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E HV Function Safety

charging vehicle lock
when the charging gun is connected to the vehicles, the vehicles can’t

move driven by its own system, in order to protect the persons and equipment.
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E HV Function Safety

Special Requirement After Crash

Passenger protection

1. if the REESS is placed outside of the passenger cabin, the batteries
PACK and components (power battery, battery module, electrolyte) shall not
go into the passenger cabin.

2. ifthe REESS is stored in the passenger cabin, any movement of the
REESS shouldn’t hurt human.

3. No REESS electrolyte spill into the passenger compartment during or
after the crash.

4. No exploit or fire is allowed during or after the crash.
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E HV Function Safety BYD%

The special requirements of vehicle collision

The third part to protect

In the collision test, the power batteries pack and components (power
battery, battery module, electrolyte) and super capacitor energy or
any other storage device cannot be thrown out from the vehicle due
to collision.

prevent short circuit

We should prevent the short circuit of power circuit during the
collision test.

measurement of insulation resistance

After the crash test, (don't need a preparation phase) measure the
insulation resistance as it’s required in the GB/T 18384.3 2001 in
6.2.2, and meet the requirements of insulation resistance.
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Thank you!
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National Fire Protection Association

NFPA ELECTRIC/HYBRID
VEHICLE SAFETY
TRAINING

FOR

EMERGENCY
RESPONDERS

43.8 Million Alternative Fuel

-~

Vehicles are on our
World’s roadways.

Are you Prepared
to Respond?

IC V,
919 f,g,/{‘

.%“

NFPA 2:
NFPA 30A:
NFPA 52:

NFPA 1500:
NFPA 1001:
NFPA 1600:

NFPA 472:

NFPA 1670:

NFPA 921:

QRiiohal Fire Protection Association | * I
NFPA
IREOR EMERGENCY RESPONDERS

NFPA Standards Alignment

Hydrogen Technologies Code

Motor Fuel Dispensing Facilities

Vehicle Gaseous Fuel Systems Code

Occupational Safety & Health Standards for Fire Fighters
Fire Fighter Professional Qualifications Series

Disaster Planning and Emergency Preparedness
Competence of Responders to Hazardous Materials
Standards for Technical Rescue Incidents

Fire Investigation

National Electrical Code®

Article 625:
Article 220:

Electric Vehicle Charging Stations

Residential power consumption and how EV charging
infrastructure will effect power consumption and emergency




pienal Fire Protection Association
FOR EMERGENCY RESPONDERS

Emergency Response Research Conducted for
Incidents Involving Electric/Hybrid Battery Hazards

1) Performed 16 Round Table
Discussions & 425 Surveys
of Fire Service training
officers concerning
EV knowledge

2) Research Project:
Emergency Response to
Incidents Involving EV
Battery Hazards
(Fire Protection Research
Foundation & NFPA)

Scope: Learn & Incorporate Latest Firefighting Tactics & Strategy from Full Scale Burns
of 7 EV HV Batteries into EV/Hybrid/Fuel Cell Training Programs

Deliverables: Updated fire tactics training, cutting edge videos & animations, new scenario
exercises

Strategic Alliance Partnerships

® DOE, DOT, NHTSA, SAE, ANSI, Clean
Cities, Clean Vehicle Education
Foundation

® Fjre Service and Law Enforcement

International Association of Fire Chiefs (IAFC)
International Association of Fire Fighters (IAFF)
National Volunteer Fire Council (NVFC)
International Fire Marshals Association (IFMA)
National Association of State Fire Marshals (NASFM)
Metropolitan Fire Chiefs

U.S. Fire Administration (USFA)

North American Fire Training Directors (NAFTD)
International Association of Chiefs of Police (IACP)
National Sheriffs’ Association (NSA)

Towing and Recovery Association of America (TRAA)
12 Fire Service Subject Matter Experts

® Alliance of Auto Manufacturers

® 24 Auto Manufacturer Partnerships




pienal Fire Protection Association
FOR EMERGENCY RESPONDERS

Emergency Operation
Procedures

pional Fire Protection Association
FOR EMERGENCY RESPONDERS

Prepare to Respond EV/Hybrid Safety Video &
Fire Tactics Video

e High Quality - . ® Studio Production

e Staged Crashes ba Jldentify = e Customized

e Professional .| Immobilize | Animations
Narration 29 ¢ Disable = |




pienal Fire Protection Association
FOR EMERGENCY RESPONDERS

CAME Vi,
“ €
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n,

(‘;‘. TRE

pional Fire Protection Association
FOR EMERGENCY RESPONDERS

EV I'Hybrid Passenger Vehicle &
Trucks/Buses Online.Courses

To reach Emergency Responders
ave easy access to
classroom:tr ng programs

Covers the same material as the
classroom course with one for one
match to classroom units

High Quality graphics, animations,
video and simulations.

Includes latestfire tactics from
Emergency Response to Incidents
Involving Electric Battery Hazards.

Includes Learning Management
System that will track, record and
report on student completions.




pienal Fire Protection Association
FOR EMERGENCY RESPONDERS

Identified Emergency Responder P/HEV Risks

. \

1) Unanticipated 2) Pushing
Vehicle
Movement

Car over 8
mph

4) Electric
Shock
Hazards

Regenerative Braking

A process used to capture energy from
braking and help recharge the high voltage

battery.
Y e During braking,

' y, wheels turn the
£ ‘ electric motor,
* ~ making it act as a

.- '. 4

generator and
produce electricity.

Electricity routed to
HV battery to
b ™ increase charge.

Can damage HV system and overheat if pushed
or towed with drive wheels spinning.




Toxic /
Flammable
Gas
Buildup

NHTSA Interim Gmdellnes for
Li-lon Vehicles :

Watch for unusual
odors or eye, nose,
throat, or skin
irritation. If detected,
limit exposure and
evacuate.

Monitor HV battery for
leaks, sparks, smoke, ’
flames or gurgling sounds.

Follow local medical protocols in the event
of exposure to electrolyte or fumes.

iy Electrolyte

Batte ry Skin Contact
Breach

e Unlikely due to
location and
protective cases.

Batteries are dry cell. Only a small
amount of electrolyte would leak if crushed.

Some models will leak liquid coolant.

There is high voltage electrical shock
hazard if a battery is breached.

e Follow local medical protocols & treat as
caustic substance in the event of exposure.
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Phal Fire Protection Association
FOR EMERGENCY RESPONDERS

2014

-

Foorwr 10 Ditmrmions If
Vebichs is ON | OFF

Primary Diaabling Procedurs:

Amprnate Disabiing Procedures

Hybrid and Electric Vehicle
Emergency Field Guide

Phal Fire Protection Association
FOR EMERGENCY RESPONDERS

3-D Virtual Extrication Modeling in

Online Trai

ning
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Mr. Hao Huang is an associate professor of Shanghai Fire Research Institute of MPS,
he got his master’s degree in Engineering from Nanjing Science and technology
University, and currently serves as the director of fire material evidence
identification department, and act as a member of the fourth Chinese Electrical Fire

Protection Committee of CFPA.

His research work including fire safety, fire material evidence identification
technology and fire investigation & prevention of vehicle. He completed 14 projects
from Ministry of public security and Shanghai Science and Technology Commission,
published more than 20 papers and acted as the chief editor of the book "Chinese
automobile fire situation analysis and countermeasure research™ (Pressed by Shanghai

science and Technology, 2014).

He has made a lot of achievements by in charging some scientific research work, and
got several rewards, such as the third prize of science and technology progress award
of MPS, the third prize of Science and technology progress award of

Guangdong Province, the first prize of science and technology progress award of

Shanghai Fire Research Institute of MPS.
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—. BEISETIER RERAITCHERMAR
Research of Fire Safety Codes System for electric vehicle

(EV) Industry
=\ BEIREEFHEFRE Fire Safety of EV

=. T—#I{E Further work




—. BEIRFETWEBZERARREERMR
Research on Fire Safety Codes System for EV

Industry

BEISE. B el KREE

ire accidents of EV and Battery factories




> 2013F7H25H, hEAEBHESPEARFEIEFRE
Z7 "“REHARBZEURESE FEFR, ERXIERIHR
FHIHBERZ.

Chinese Fire Protection
wﬁ;:ﬁmﬁifﬂﬂﬁ“
Association(CFPA) and SAE- {E?ﬁﬁﬁ%&ﬁ“ﬁi B#e
China signed a strategic cooperation :
memorandum of auto fire safety in July

25, 2013, which focus on fire safety of

electric vehicle.

FAHMEN

Signing ceremony

>R EREFETLMER TS ERE EI VN ENSFHTRE
HOFRAE R FSE -

» There isn’t any specific fire safety standard or code for EV in
either automobile industry, or fire fighting industry in China.
>EFEREIRFSMPEHEMEXIFET, Q2RABLEHD
MRAFART “BaRISETIEBZERAMEFR” AR,
»With the support of SAE-China and CFPA, Shanghai Fire
Research Institute of the MPS have carried out some researches on

the technical code system of fire safety for EV industry .




BB General idea

>SN REE L, BRHDEME~MEED, FTRE L.
ERER=FEL, NARFGEMRASHERSE, WEBIR

EHERERARIEEFR.

» Taking the battery safety as the core task, the production,

storage , transportation of battery , the charging / battery swap

stations and the EV as three main lines, the technical code

system for fire safety of electric vehicle has been built, which

includes two aspects of fire prevention and fire rescue.

¢H40 238 Organizational forms

Openness and cooperation

T &1k

N

RENIEM A
Bl TRk R Bk 2R

_4

B RERE T 53t “
KSR

Coordination Project implementation
HR i T H SE i
P EEG S
CFPA
NEFLE
HRGWE AR
SFRI

B

LR HEFEA “
it

HIEEARFE
2% AR A




> BENSEITWH R EEARITCERERZAER TITLER, FEZT
ERIFH.
» The frame of fire safety technical code system for EV industry was asked

for criticisms and passed the expert review.

RFAETIWH R ERARIE R RIESR

The frame of fire safety technical code system for EV industry




—. BEIREEBRE
Fire Safety of EV

> ZN R AR ER

» The fire risk of battery

> BENRZER K

» The fire protection of EV

> RREN2RIE

~ > Fire fighting and emergency rescue

IR R B
The fire risk of battery

> GB 6944 (RIEKEMHSEMRBRS) , EHMLEMART
SEhEBRRLFEmR, BERRERMETETAH.

» According to GB 6944 “Classification and code of dangerous
goods”, lithium batteries and battery packs belong to the ninth class of

dangerous chemicals, its fire risk is unclear.




B e N R fE
The fire risk of battery

BEFERX, MREN
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T R

The combustion characteristics of the battery

HrREANSLW TS

The fire test of overcharge The test of ignition




) JI B it PRI 1

The combustion characteristics of the battery

TFRENXNELLIE  The fire test of overcharge

T R

The combustion characteristics of the battery

MK BIHASELS  The test of ignition
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The combustion characteristics of the battery
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The fire test of overcharge The test of ignition

) 17 B St AU e 1

The combustion characteristics of the battery

PRl biube oo AR 3t 35

Infrared thermal image of battery combustion
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The combustion characteristics of the battery

) 17 B St AU e 1

The combustion characteristics of the battery

B FIER R HY AR
The flame shape of battery combustion

2013-11-27 15:33:23
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The combustion characteristics of the battery

'2013-11-27' 15:32:58

) 77 BB RIS
The combustion characteristics of the battery
OMRIREE S, O High combustion temperature ;
DA 5 k. O Rapid combustion speed;
W SZ ’
O [l & B St i 2 S A O Large combustion differences
= PAES 7 {08 7T ’

between different battery system;
O High difficulty to fight the fire.

O KR F MRl %

#2013-11-27 15:33:21




MEBRRIIN AR E, BENSERNAERREEESIE:
From the point of fire departments, Below are the main

consideration on EV fire safety:
O #ERGH Collision protection
O Z£H 0 Safety export
O BIRAERYS Automatic fire extinguishing system
O RFIFRZE  Identification marking
O

R 2##E Emergency Rescue

B ENERT A
The fire protection of EV

PEEEMN T SEMREINEEIRERERERNRIIZARIRAE:

China has established series of technical standards on safety
specification of EV .

> GBI/T 18384.1-2001 EBEIIRE REEXK F187 FHiERERE
» Electric vehicles- Safety specification. Part 1:0n-borad energy storage
> GBJ/T 18384.2-2001 RIS E REEK HE28 5 THREREH A FBI R

» Electric vehicles- Safety specification. Part 2:Function safety means and

protection against failures

> GB/T 18384.3-2001 HBEI/5E REEK FE38B5 ARBIEEELIF

» Electric vehicles- Safety specification. Part 3:Protection of persons against




filifERGFHR Collision protection

PELZH T BERFERREREFREEKNIERERLRE, B
BSRREIHAZE,

China issued national standard “The Safety Requirement of Electric
Vehicle Post Crash (the draft edition) ™, but electric buses was not

involved.

R &R #EI Collision protection




L2H O Safety export

Bz AFEREY OV E S I BRI
The safety export of electric buses will be affected by the battery

BEhR N FE % Automatic fire extinguishing system

%ﬁﬁ&@Eﬁk%%ﬁﬁ%i(ﬁﬂ%)¢¥X%ﬂ§$ﬁ%§ﬁﬁ
I\ %E

Automatic fire extinguishing system was required to install at EV in the national
standard “Specification for extinguishing equipment distribution in bus (standard

draft for approval)”

~-

5t B B RN A B

Automatic fire extinguishing system for battery repertory




RAENSKIE Fire fighting and emergency rescue

RAEMNSKIE Fire fighting and emergency rescue




RAENSKIE Fire fighting and emergency rescue

JAg mESTHE QhE

Detection and

Identification Assessment

Disposal

RAEMNSKIE Fire fighting and emergency rescue

> EHRE, HEEEIIERRARBEXMR, ERXIHNHEME. &
R ARG x R K TR S REERIFZ M.

» In China, the fire department is actively carrying out relevant
researches which focusing on the effects of battery and high voltage

electrical system to the fire fighting and emergency rescue.




RAFRZE Identification marking

IRARI#RE Identification marking

tmT#SERE: DB11/T7862-2012 (IR FEIRAIHFE)
The local standard in Beijing: DB11/T862-2012 Electric vehicle

identification marking

c) HFRHUNTER

h) EEAmMREUETER




IRARI#RE Identification marking




RAENSKIE Fire fighting and emergency rescue

N |\_ZLE::1IE

Further work




> EN NIRRT E S R AR BERB IS ETWIH R EFRERE
fit, PERRGTARINDBEMREES KRIMISELRE.
»Battery combustion characteristics and fire fighting procedures are

the basic of fire safety standards for electric vehicle industry.

SRR RRMRESRAZEARERES

4 _R' ) - ¢z r ILs 7
I £ - “‘ﬂ"f Hﬁ? ! ﬂ-':J‘ ‘dh,-‘

[

P

NN MRIES R ERBIES

Expert meeting for battery combustion and fire fighting

EESRFEREULEARAZRS LEERFELERZERS
National Technology committee National Technology committee
of auto standardization of fire standardization

5 ] T
RESREFEIREFZS : :
(SAE-— Chlna) Automobile companies
pi=1lyapi =41l
dEEGhE Fire prevention companies
(CFPA)
V —

RREB LGRS FEIRFZAME O
(SFRI) (CRTARC)




B R B E T RI B S

Support from National Science and Technology project

O (a5 FEREME R ER TR AR

O “Standards and testing technology of EV and Infrastructure”

O (eithaiZE B iER R E KA D

O “Research on battery pack and fire safety technology”

O (BahSEFERREMBUIEERRD

O “Research on the database for EV fire”

OXZREHEBGFRME (BahREFTRBEUEHERE XA

O The fire department of MPS project “Research on the key technology

of Fire safety of charging and battery swap station for EV”

2015~20165E 45 Hll E HUFR/E
Standards will be developed from 2015 to 2016

R B M 53 AR

Fire hazard classification rules and test methods for Battery
FEHREB ISR XL RTE

Code of fire protection and prevention Design on charging and battery swap
station

N 2RUR IR RIR S B AR

Code for emergency rescue indication mark

AR E RN R ETFNIRE

Fire extinguishing device evaluation criteria of Electric vehicle
IS ENSRIERTE

Emergency rescue procedures for Electric vehicle

AR E N REHRIZNIE

Fire fighting Guide for Electric vehicle

YV VYV

>
>
>
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Thank you for your attention!
R I OT
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