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S. JOE BHATIA

President and CEO
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 35-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 2009, Mr. Bhatia was elected to serve as vice president for the Pan American
Standards Commission (COPANT) for a two-year term. He also serves as vice chairman of
the Industry Trade Advisory Committee on Standards and Technical Trade Barriers (ITAC
16), a joint program of the U.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. Bhatia also 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.



Opening Remarks

S. Joe Bhatia

Good morning, everyone.

My name is Joe Bhatia, and | am the president and CEO of ANSI, the American National
Standards Institute.

Many thanks to the Standardization Administration of China (SAC) and the China Association
for Standardization (CAS). | am pleased that ANSI has the opportunity to co-organize such an

important workshop on electric vehicles standardization.

The U.S. and China have had an excellent working relationship — sharing information, ideas, and
best practices in multiple venues, including ISO, IEC, regional, and bilateral meetings. We are
very proud of our long-term cooperation with SAC, which has included successful projects like
the Standards Portal — our shared online resource for global trade.

This is also not the first time that ANSI and CAS have worked together. Over the past several
years, we have cooperated on workshops addressing key topics such as the “International Urban
Water Resource Protection Standards Forum” in 2009, and the “International Energy Saving and
Emission Reduction Standards Workshop” in 2010.

At the 2009 workshop, my opening remarks were read aloud at the meeting. This time, | am glad
to be here to personally deliver the remarks.

We are here today because this is a critical time in the development of electric vehicles. It is also
a critical time to put in place the charging infrastructure and support systems that are needed to
fully realize the vast market for this technology.



In the United States, consumers, the government, and industry are all working to facilitate the

widespread availability of these new cars, and to make sure that they are safe, efficient, and used
properly.

An IBM study last year indicated that 20 percent of U.S. drivers are “likely” or “very likely” to
consider purchasing an all-electric vehicle for their next car. With close to 200 million drivers on
U.S. roads today, that works out to about 40 million consumers who are interested in going
electric.

While American consumers are eager to demonstrate their commitment to the environment and
to reducing our nation’s dependence on foreign oil by buying a hybrid or electric vehicle, we
have a long way to go in terms of meeting demand.

President Obama has announced the goal of putting one million electric vehicles on U.S.
highways by 2015. And the Administration has invested upwards of eight billion dollars on
electric vehicle research and infrastructure over the last two years. Here in China, | know that

you have similar policy goals, and that you are making electric vehicles a major priority.

Yet even with both of our governments and industry stepping up with the necessary resources
and innovations, mass deployment will only be realized if the standardization community also

does its job, and if major world economies work together to exchange ideas and experience.

ANSI is eager to deepen our relationship with Chinese experts, and to increase cooperation that
will enhance development, improve the environment, and allow important technologies like
electric vehicles to take root and thrive. Technical cooperation between the U.S. and China is
already taking place — our experts are working together in international standards fora such as
ISO and IEC, through governmental cooperation mechanisms, and through more informal
channels.

| hope that today’s event will help reinforce the framework for communication and further
strengthen these existing linkages.



In today’s program, you will hear from a number of U.S. technical experts who will share the
latest information about their areas of expertise. |1 know that the U.S. delegation is also eager to
hear presentations from this group of esteemed leaders and top experts from China. | hope that
this workshop will help stakeholders in both countries see the “big picture” of EV

standardization in the U.S. and China, and identify new areas for collaboration.

Today, ANSI will also give a presentation on the activities of our Electric Vehicles Standards
Panel, also known as EVSP. In April, the EVSP released a Standardization Roadmap that
assesses the standards, codes, and regulations, as well as conformance and training programs,
needed to facilitate the safe, mass deployment of electric vehicles and charging infrastructure in
the United States.

The development of the Roadmap relied upon the collaborative work of experts from the public

and private sectors and from the automotive, electrotechnical, and utilities industries.

The Roadmap is also intended to identify and maximize opportunities for coordination and
harmonization within the standards and conformance environment, both domestically and with

international partners — especially with leading countries such as China.

That is a big part of what we hope to achieve in today’s dialogue, but we cannot expect to find
every solution during a single meeting. What we need is a long and healthy cooperation, and
dialogue, between the U.S. and China on this issue. I look forward to working with all of you and

to hearing your unique perspectives — today and into the future.

Thank you for your attention.
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CRAIG ALLEN

Deputy Assistant Secretary for Asia
U.S. Department of Commerce
International Trade Administration

Craig Allen has worked for the Department of Commerce’s International Trade
Administration since 1985. He entered government as a Presidential Management
Intern and, in this capacity, rotated through the four branches of the ITA. From
1986 to 1988, he worked as an International Economist in the ITA China Office.

In 1988, Craig transferred from Washington to the American Institute in Taiwan where he served as the
Director of the American Trade Center in Taipei. He held in this position until 1992.

In 1992, Craig returned from the American Institute in Taiwan and re-joined the Department of Commerce
for a three-year posting in Beijing. During this period, he served as Commercial Attaché with responsibilities
for the chemical sector, consumer goods and medical equipment.

In 1995, Craig and his family transferred from the American Embassy in Beijing to the American Embassy in
Tokyo. Initially, Craig served as a Commercial Attaché with responsibilities for consumer goods and
standards. In 1998, however, he was promoted to the Deputy Senior Commercial Officer position with
responsibilities for the entire section. In 1999, Craig became a member of the Senior Foreign Service.

In 2000, Craig and his family departed Tokyo for a two year tour of duty at the National Center for APEC in
Seattle. In Seattle, he worked on the APEC Summits in Brunei, China and Mexico.

In 2002, Craig and his family moved to Beijing for a three year tour as the Senior Commercial Officer at the
U.S. Mission to China. In this position, Craig managed the entire complement of 126 DOC staff in China
from multiple DOC agencies. In Beijing, Craig was promoted to the Minister Counselor rank of the Senior
Foreign Service.

In 2006, Craig and family transferred from the U.S. Embassy in Beijing to the U.S. Embassy in Johannesburg,
South Africa to serve a four year tour as the Senior Commercial Officer in South Africa with responsibilities
for all 16 SADC countries.

Craig received a B.A. from the University of Michigan in Political Science and Asian Studies in 1979. He
received a Masters of Science for the Foreign Service from Georgetown University in 1985. While at
Georgetown, Craig worked for the U.S. Congress on issues associated with technology transfer to China.

In total, Craig has lived in Asia for 27 years, including 16 years in Japan and approximately 11 years in China
or Taiwan. He has visited every country in Asia with the exception of Laos, North Korea and Bhutan. His
most recent language scores were 3+/4 in Japanese and 4/4 in Mandarin Chinese.

Craig is married and has two children. Craig spends his free time running and regularly competes in
marathons and ultra marathon races.
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Jim McCabe
Senior Director, Standards Facilitation
American National Standards Institute (ANSI)

Jim McCabe currently serves as Senior Director, Standards
Facilitation, at the American National Standards Institute (ANSI). In =~ =
that capacity, he manages the Institute’s domestic and international [
standards coordination activities related to electric vehicles, namely [/}
the Electric Vehicles Standards Panel, or EVSP. ,j:};}”‘,
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Mr. McCabe joined ANSI in 1995. Other program management areas of focus have included
identity theft, personal data privacy, occupational safety and health, consumer affairs,
government relations and public policy, and corporate member services.

About ANSI

The American National Standards Institute (ANSI) is a non-profit organization that coordinates
the U.S. private sector standards and conformance system — a system that relies upon close
collaboration and partnership between the public and private sectors. ANSI represents
thousands of member companies, organizations, and individuals who rely upon standards and
conformance to increase efficiency, create market acceptance, improve competitiveness, and
foster international commerce. For more than ninety years, ANSI and its members have worked
to demonstrate the strength of private sector-led and public sector-supported, market-driven,
standards-based solutions that are characterized by consensus, openness, and balance. ANSI is
the U.S. member of the International Organization for Standardization (ISO) and, via the U.S.
National Committee, the International Electrotechnical Commission (IEC).

About the ANSI Electric Vehicles Standards Panel (EVSP)

The EVSP is a cross-sector coordinating body whose objective is to foster coordination and
collaboration on standardization matters among public and private sector stakeholders that will
enable the safe, mass deployment of electric vehicles and charging infrastructure in the United
States, with international coordination, adaptability, and engagement.

11
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Standardization Roadmap for Electric Vehicle

Deployment in the United States

Presented by:

Jim McCabe
Senior Director, Standards Facilitation
American National Standards Institute

A”S’ Sino-U.S. Workshop on New Energy Standardization

American National Standards institute July 23, 2012

Why did the U.S. need a Standardization
Roadmap?

= Help achieve U.S. government public policy objectives: reduced
petroleum consumption and greenhouse gas emissions, energy
independence and security, and enhanced economic growth

m Foster the dissemination of safe, interoperable technology for
electric vehicles (EVs) and charging infrastructure

m Respond to consumer expectations regarding safety, interoperability,
performance, cost, and environmental impact

= Maximize coordination among standards developing organizations
and provide guidance on standards participation and progress

= Keep pace with international EV initiatives and enable the U.S. to
speak more coherently with international partners in policy and

echnical discussions regarding EVs
ANSI

. American Nelinaal Standerds dns tute ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 2
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ANSI’s Electric Vehicles Standards Panel
(ANSI EVSP)

= Mission: To foster coordination and collaboration on standardization
matters among public and private sector stakeholders to enable the
safe, mass deployment of electric vehicles and associated
infrastructure in the U.S. with international coordination,
adaptability and engagement

= Some 80 private and public sector organizations are involved from
the automotive, utility, and electrotechnical industries, standards
developing organizations (SDOs), and U.S. government agencies

m  ANSI EVSP is a coordinating body only; it does not develop standards

ANSI

Armerican Nelinsa! Standands nsftits ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 3

ANSI EVSP Deliverables

On April 23, 2012, the ANSI EVSP released:

m Standardization Roadmap for Electric Vehicles, Version
1.0

= ANSI EVSP Standards Compendium, a searchable
spreadsheet of standards related to issues identified in
the roadmap

Both are available as free downloads

at www.ansi.org/evsp

(m:dnmhmmnm ANSI EVSP Roadmap | Sino-U.S. Workshop slide 4
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Roadmap Overview

Identifies the standards, codes, and regulations that exist or that are
in development, gaps where new or revised standards are needed,
conformance and training programs, as well as domestic and
international harmonization efforts

Includes prioritized timelines for when standardization should occur
and identifies organizations that may be able to do the work

Focus is on-road plug-in EVs, both battery electric and plug-in
hybrids, for the U.S. market as well as charging infrastructure and
associated support services (emergency responders, service
technicians, electrical installers and inspectors)

ANSI

Armerican Nelinsa! Standands nsftits ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 5

Roadmap Structure

Issues assigned to one of 3 domains: Vehicle, Infrastructure, Support
Services

Within those domains, 7 topical areas were identified which
correspond to the working groups that studied the issues:

— Vehicle (Energy Storage Systems, Vehicle Components, Vehicle
User Interface)

— Infrastructure (Charging Systems, Communications, Installation)

— Support Services (Education and Training)

While some issues apply to one domain, issues are generally highly
interrelated and interdependent

C.t:.fmm.mm ANSI EVSP Roadmap | Sino-U.S. Workshop slide 6
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Roadmap Conclusions

m 365 standards identified from 34 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, ISO, IEC and others
m 36 gaps or partial gaps identified
— A “gap” means no standard or conformance program currently
exists to address a safety, performance, or interoperability issue

22 are near-term priorities (should be addressed in 0-2 years)

— 12 are mid-term priorities (should be addressed in 2-5 years)

2 are long-term priorities (should be addressed in 5+ years)

Gaps relating to today’s agenda appear on next several slides (all
are near or mid-term priorities)
ANSI )

Armerican elinsa! Standands insftits ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 7

Battery Swapping

Battery Swapping

= Define minimum requirements for the safe operation of battery
swapping stations

m Define interoperability standards related to battery swapping

= Building on Chinese work, IEC/TC 69 is taking up this subject

Packaging and Transport of Batteries to Workshops or Battery
Swapping Stations

= Intermediate packaging is required between the import location and
battery swapping stations and needs to be standardized around
geometry, safety and matching to UN packaging requirements

C.k;.fmm.mm ANSI EVSP Roadmap | Sino-U.S. Workshop slide 8
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Wireless Charging, Propulsion Systems,
and Conductive Charging

Wireless Charging

mComplete the wireless charging design standard SAE J2954 and the
safety standard UL 2750

Power Rating Methods

mComplete work on the power rating standards SAE J2907 and SAE J2908
to rate the performance of EV propulsion systems

Power Quality
mComplete work on power quality test procedures SAE J2894, Part 2

Electric Vehicle Supply Equipment (EVSE) Charging Levels

mComplete the DC charging levels in SAE J1772™, the de facto U.S.
standard for EV and PHEV conductive charge couplers, which is among the
ectors included in the IEC 61851 series. Now out for ballot.
(anst

Armerican Nelinsa! Standands nsftits ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 9

Conductive Charging (contd.)

Off-Board Chargers and Supply Equipment

= Finish harmonization of safety requirements for off-board charging
stations and portable EV cord sets in North America, based on UL
2594, Standard for EVSE. This is a cooperative effort between UL, CSA,
ANCE (Mexico), and NEMA. Now out for ballot.

= Harmonize safety requirements for off-board chargers in North
America, based on UL 2202, Standard for EV Charging Equipment. Not
yet begun.

= Work to harmonize the IEC 61851 series of standards and the North
American standards to address safety of off-board chargers, off-board
charging stations, and portable EV cord sets. Specific aspects being
introduced as opportunities arise.

C.t:.fmm.mm ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 10
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Conductive Charging (contd.

EV Couplers
= Finish harmonization of EV coupler safety standards in North America,
based on UL 2251, Standard for Plugs, Receptacles and Couplers for

EVs. This is a cooperative effort between UL, CSA, ANCE (Mexico), and
NEMA. Now out for ballot.

= Work to harmonize the IEC 62196 series of standards and the North
American EV coupler safety standards. Will be considered at CANENA.

= Work to harmonize EV coupler configurations internationally,
especially for DC charging. SAE J1772™ included in IEC 62196.

= Complete work on SAE J2953, PEV Interoperability with EVSE, and
establish conformance programs on EV / EVSE interoperability for the
U.S. market, based on SAE J1772™, SAE J2953 and a UL verification

rogram under development
ANSI ,
Armerican Nelinsa! Standands nsftits ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 11

EV Infrastructure Safety

Labeling of EVSE and Load Management Disconnects

mEVSE manufacturers should develop standardized graphical symbols,
disconnect instructions, and safety warning labels on their equipment

Guarding / Protecting the EVSE

mGuidelines or standards related to guarding / protecting EVSE (e.g. from
crashes) should be developed

Accessibility for Persons with Disabilities to EVSE

mGuidelines or standards relating to accessibility for persons with
disabilities to EVSE should be developed

Cable Management

mGuidelines or standards relating to EVSE cable management should be
developed

Cm:m’nmwmnm ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 12

17




Battery Safety

Delayed Battery Overheating Events

mAddress delayed battery overheating events in future revisions of SAE
J2929, Electric and Hybrid Vehicle Propulsion Battery System Safety
Standard Lithium-based Rechargeable Cells

Loss of Control / Dual Mode Failure in the Battery

mAddress events such as a failure of overcharge protection when the
battery is overheated, overheating during a crash event, or a cell thermal
runaway event in the battery, in future revisions of SAE J2929

Safe Storage of Lithium-ion Batteries

mDevelop a standard on safe storage practices for EV batteries, addressing
both new and waste batteries and the wide range of storage situations
that may exist

ANSI

Armerican Nelinsa! Standands nsftits ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 13

Battery Safety (contd.)

Vehicle Emergency Shutoff and Labeling

mDevelop standards for safety labels for EV batteries, power cables, and
disconnect devices to enable emergency responders and service personnel
to quickly and easily recognize them and avoid electrical shock hazards.
Under discussion in SAE.

Safe Battery Discharge and Recharge in Emergencies

mStandards and/or guidelines for safe battery discharge and recharge in
emergencies are needed to help emergency responders. Work underway
in SAE.

Cm:m’nmwmnm ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 14

18




Vehicle-to-Grid Communications

Vehicle as Supply (Vehicle as a Distributed Energy Resource)

= Complete communications and safety aspects of reverse power flow in
SAE J2836/3™ and SAE J2836/5™, and SAE J2847/3 and SAE J2847/5.
Address reverse power flow safety aspects in IEEE 1547 series of
standards

(A«.-:.mmmmm ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 15

Other Identified Gaps
(Not on Today’s Agenda)

m Electric vehicle terminology

m Battery performance parameters and durability testing

m Packaging and transport of waste batteries

m Battery recycling (long-term priority)

m Battery secondary uses (long-term priority)

= Audible warning systems (global technical regulation in development)
=  Graphical symbols for electric vehicles

= Use of alternative power sources for vehicle charging

m Locating and reserving a public charging station

= Charging of roaming EVs between EV service providers (billing issue)
m  Access control at charging stations

= Communication of standardized EV sub-metering data (billing issue)

(m:dnmhmmnm ANSI EVSP Roadmap | Sino-U.S. Workshop slide 16
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Other Issues Studied: No Gaps ldentified
at this Time (Existing Standards /
Regulations are Adequate)

Crash tests / safety

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

Vehicle diagnostics - emissions

Telematics - driver distraction

Fuel efficiency, emissions and labeling

Electromagnetic compatibility (EMC)

Telematics - communications interoperability

EVSE installation site assessment / power capacity assessment
EV charging and parking in urban planning

Charging station permitting (residential / commercial / public)

(M_:ummmm ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 17

Other Issues Studied: No Gaps (contd.)

Environmental and use conditions for EVSE (e.g. exposure to the
elements, hazardous locations)

Ventilation indoors where there are multiple charging vehicles
EVSE maintenance

Workplace safety related to EVSE installations

OEM emergency response guides

Workforce training (for emergency first responders, law enforcement
officials, vehicle service technicians, electrical installers and
inspectors, and in college / university programs)

Cm:dmnhmmnm ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 18
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Moving Forward

= We are working to promote the roadmap and tracking
implementation of its recommendations

= The roadmap will be updated as standardization work progresses
with a targeted release of Version 2.0 in or about April 2013

= We are at a critical time in the development of electric vehicle
technology and standards, where decisions that are made today will
affect the market for EVs for years to come

= China is a very important international partner and leader in this
area, and so this dialogue with you comes at an opportune time

= We are planning a similar workshop with CEN CENELEC in Europe

= We look forward to hearing about your work and we very much want
to cooperate with you on standardization for electric vehicles

ANSI

Armerican Nelinsa! Standands nsftits ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 19

Thank You!

Questions?

VAW,

C.t:.fmm.mm ANSI EVSP Roadmap | Sino-U.S. Workshop Slide 20

21




JAZR, WFIT R g TR, VR BOR BT O
HE RS, VARSI B TR . 56 e R
AT R 863 TH « JEALER TMkR Rt Rl 2
A EVE AT ORI 20 2350, kb EVR
TR A =454 2 T, R RH D — 459 1 10,
SREZR R LR (B0 2 10, AL R (B0
T, RS RENEE SARE 2 I, R 1A, AR ORI
R 20 2RSS0, ERFRITEE FMVSS. BCE. BC %5 [H AMAZEVE MR SAE 2595 %
PrUEE L 1500 J5 FHAEATIAF BIN T o 78 HLBhVRZE = S T R Fibsitk il . B4k
AR HERE T V2R il AR S 5 TR & 456

Zhou Rong, researcher-level senior engineer, chief expert of China Automotive
Technology and Research Center, chief engineer of Institute of Automotive
Standardization. He has presided over or taken charge on his own more than 20
projects 863 project of Ministry of Science and Technology, formerly Ministry of
industry machinery, Tianjin science commission and China Automotive Technology
and Research Center; Won 2 third prizes of science progress award for China
automotive and 1 second prize of Tianjin science progress award; Won 2 national
invention patents and 7 utility model patents; formulated 2 national standards for
electric vehicle; edited and published 1 academic work and more than 20 academic
articles in core scientific journals. The translation of FMVSS, ECE, EC and other
foreign automotive regulations and SAE automotive standards he resided over, more
than 15 million words, has been applied in the industry. He has extensive experience
in product development and standard formulation of electric vehicle, research of
foreign automotive regulations and standards and automotive products export
certification.
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Research Center
Zhou Rong

* Outlines
' | [ . Situation and Need

II. System and Classification

III. Support and Warranties
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ment of government departments

certification and testing
management

Improve product quality technical conditions and

interchangeability
 Reduce costs
@ demonstration run
» Unified interface interface, agreement,
interchangeability
cC 9 > Regulate construction of charging station and security

€. ¥ eGuide science research and product development
» Promote application of new materials and technology

> Promote technical exchange
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99 testing items, 52

mandatory standards, 2
recommended standards
and 1 document

EV Standard system

50 standards

‘ Access standards and testing items

|
® Meet the existing conventional vehicle testing items;

® Meet special standards for electric vehicles and
provide these test report.

® Energy storage should meet QC/T 741~744, and zinc
oxygen batteries should meet GB/Z 18333.2-2001.

41



56 existing standards
(including 6 standards
for electric motorcycles )

About application of standards for EV

» Since 2001, release of the first standard for electric vehicle, standard has
become basis and technical support for electric vehicle projects like 863 projects
863 and also become important technical support like technology innovation of
electric vehicle, demonstration of Shanghai World Expo.

» Management rules for enterprises and products of new energy vehicles released
by MIIT in June 2009 provided for routine test items and special standards
electric vehicle must meet.

> Electric vehicle must meet 26 special test standards form sub-committee of the
national automobile standardization committee, according to these standards, a
total of more than 350 electric vehicles were on the bulletin by the end of 2010.

> Standards for electric vehicle play an important role for supporting
industrialization, enterprises and products access and direct subsidies for private
purchase of new energy vehicles.
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' [ . Situation and Need

II. System and Classification

III. Support and Warranties
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Standards for market access and management

FANS
K |

green (energy conservation

and environmental protection)

electrical properties

SEW eIy
. Z e | power
environmental w performance

adaptability range

safety energy
charging port consumption rate

CITISSTUIT

charging and

discharging -
performance electrical safety
reliability and life 24 crash safety
AL technical braking ability
environmental EMC/EMI
adaptability elements

electrical Electrical
properties properties
environmental environmental
adaptability adaptability
reliability ‘ Reliability
protection & Protection
performance performance
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“ﬁ Standardization ideas

BEV

@ Integrated development and design

® Matching and calibration of power system

©® Complete vehicle safety design

® Matching and optimization of range extender
@ [ndustrialization technology research

® Marketing technology research

® Optimization design of complete and integrated
matching between complete vehicle and power system

® Reliability and durability research of complete vehicle
and system

® Cost control techniques of complete vehicle and system
® Equipment construction of mass production, technology
research and quality management system construction

1
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1“ Fuel cell vehicle standards

FC faced the next
generation

FC faced
demonstration

®dynamic model
E

innovative material

®start parking

®low load idle ®alloy catalyst

speed ®antioxidant

component ;
®Hydrogen : Canuien

recycle low Pt-MEA

®minus start

®new developing

membrane

®metal bipolar

system

reduction system

plate

®carbon paper

‘ﬁ Standardization ideas
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* Power battery (energy storage) standards

ﬂ Standardization ideas
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Electrical machine system standards

High-density electric
machine system technology

® Key materials and components with cost-
effective

® Improve system performance and
integration

® Reliability, durability and adaptability to
environment

® Low-cost , high quality and advanced
manufacturing

® Special process processing equipment and
test equipment

® Production application of electric machine

High quality electric
mgrhin~ ~vetnm technology

New electric machine
Integration technology

® Small and medium vehicle modules
parallel technology

® |ow-cost power electronics assembly
product development

® Improve passenger electric machine
and control system integration to
reduce weight

®Serialization of product line of
electric machine and control system to
improve product versatility

« Integrated electric wheel technology
« Hybrid excitation electric machine
technology

« Axial magnetic circuit electric
machine technology

« Dual Mechanical Ports energy
converter electric machine

« Main and auxiliary traction electric
machine technology

= Integrated packaging and interconnection technology of power
electronic

« Integrated design technology with machine, electricity, heat and
magnet

« Structure design of membrane capacitance modular

< Miniaturization of full digital control circuit and EMC technology

« Multi-parameter experimental test method of integrated controller
« High-power bi-directional DC-DC converter technology

Standardization ideas
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Electric control system standards

f%sm
Homims AR

AR AEHRG

ECUBH#

Next-generation EV electronic control

Int€gration for ITS and vehicle network of electric vehicles (V2G,V2H)
= Integration from vehicle to information to grid(V2G, V2H)

V26 user terminal
fossil energy - _FEaI—tim_e
§ ot seanies teracton
-~ : famlly of techniques ! }
virtual / i =
station //l»
h°

S amRute 2 )
mmﬂmé = # -2
"'r/ EVs/PHEVs @ "\\/ “\’ - N
< Factory

o7 AR

SRR
intelligent power

RipEE
electronics

Y, )
solar energy ;'e smart grid

(® Identification research/Electronic Toll
collection system of ETC/Cooperative work
between systems

@ Information fusion between navigation
system and energy management system/Best
\remote monitoring and diagnosis systems
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“ﬁ Standardization ideas

electric air conditioning system

on-board charger
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“ﬁ Standardization ideas

| Standards for infrastructure

cnengyastppliyAsystemieipeinslinessidefcomblipation

D N D N D R

Construct battery swapping  Construct quick DC Low-power charging using on-broad
stations charging stations charger

R
e
-~ Ston~ _

’
bat;.;_;y
swapging & J
Staftion S R | s 7~ W

: el

ccesible charging poins wil be nretal
 parks

“Relatively shortparkin times could make

Chzgrina stati
Workplace
+22,500 charging points
in employee car parks
«Cars are parked for an

plenty of charge-time

@ Construct 2000 charging/battery swapping stations, 40,000 charging piles in demonstration urban
agglomeration to be electric vehicle energy supply network of “point-line-side” combination with
charging and battery swapping function.

@ Develop “point-line-side” integration network information service system, including user
identification , intelligent measuring, settlement system, GPS site cruise positioning, ITS integration
and \/2G technaloav
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Outlines

I . Situation and Need

II. System and Classification

III. Support and and Warranties
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International cooperation

China and ) China and China and China and
Germany Europe America

Standards and standard systems
for Chinese EV

the whole vehicle and | industrialization demonstrz;\jtlon run international standards
an )
results .
parts research results commercializait and advanced national
results standards results
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Thank you!
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Ziva Patir

Ziva Patir

Vice President, International Standardization and IMS [Quality,
Safety, environment]

Ziva Patir leads international standardization efforts for Better
Place, defining technical standards and ensuring compliance with
requirements set by international standards organizations and
regulatory bodies. In this role, she oversees collaboration with
Better Place partners on existing and future standards to promote
the industry-wide consensus necessary for mass deployment of
electric vehicles and ensure the public safety interest is well served.

Ziva is in charge of the company's policy and implementation of Quality, safety and
environment management system [IMS] to include compliance to ISO 9001, ISO 140001 and
S118001 as an integrated system.

Prior to joining Better Place, Patir held the position of director general of the Standards
Institution of Israel (SIl) for over a decade. Patir also served as Vice President of the
International Organization for Standardization (I1SO), Chair of the Technical Management
Board [2003-2007]. She was the first woman elected to this position.

Last year she served on the CEN/CENELEC Focus group on electro-mobility leading the PT on
batteries.

She also served as Chair of the Board of the Road Safety Authority (RSA) in Israel. Chair of

the chapter of IWF [International women forum]. Serves on various boards of directors in
Academia and the business sector.
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Ziva Patir
VP,

~ China - US EV Standardization Workshop
~July 23, 2012

CONFIDENTIAL®2010BetterPlace

Global Standards, Environment, Quality and Safety

Electric Vehicles — Not As New As You Think

The Henney Kilowatt, a 1961 production electric car

1917 DETROIT ELECTRIC

Brougham Model 61 *

d by the Electric Car
purchased primarily by wealthy women who preferred Qm
for short local trips. Two hand levers controlled the car.
to steer while the short lever regulated speed. Both could ’lﬁ
way when the car was not being driven to make -mm
Without a cor i internal motor,
Detroit was extremely quiet to operate. In nm
lelectric car, the Detroit was built from 1906 to &
\with being the first production automobile to u

based on the Renault Dauphine

56
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Electric Vehicles history ¢

 Electric cars were popular in the late-19th century and early
20th century

» Before the 1920s, electric automobiles were competing with
petroleum-fueled cars for urban use of a quality service car

» Proposed as early as 1896 in order to overcome the lack of
recharging infrastructure, an exchangeable battery service
was first put into practice by Hartford Electric Light
Company for electric trucks

» Electric cars were often marketed as suitable vehicles for
women drivers due to their ease of operation, and lack of
vibration, smell, and noise associated with gasoline cars

A world with 2 billion cars ¢

900 S0+ mllllom »“§ EVS are
million § cars aré = :° ", Jjust a

cars built &nd sald small
today every year | fracture

Major challenges: pollution, resource depletion,
congestion and global warming

Standards are necessary to show the way
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Standards are a Bridge to the Future '

User Technology:
Needs: o
creative ideas,
consumers, concepts,
companies, A - == yalues,
industries, : ' 8 perspectives,
— e —=—Methods,
government, e ’ | pI’OdUCtS&
testing & services
certification i ‘
Standards form a bridge between technology
and users to create new future

The Eco-System of EVs '

Governments & Municipalities Utilities

I
Chann:el partng
(Insurance, ‘easn g, @

Inherent limitations of Electric Vehicle:
Range, availability and scaling of infrastructure
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Range Extension Options '

» Slow Charge, Either DC or AC

» Fast Charge, Either DC or AC

» Battery Exchange system

ol
4

Key Battery switch Concerns '

» Safety

» Interchangeability

> Performance
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CEN /CENELEC Activities on E-Mobility |31

« June 2010: Commission officially submitted a Mandate (M468) to the
European Standardization Organizations ETSI, CEN and CENELEC

* CEN/CLC were requested to develop standards or to review existing
standards in order to:

« Ensure interoperability between the charging system for batteries used in
electric vehicles and all types of batteries.

« Ensure that the charging system for batteries used in electric vehicles can
be connected and operated in all EU States.

« Appropriately consider safety risks and electromagnetic compatibility of this
charging system in the field of Directive 2006/95/EC (LVD) and Directive
2004/108 (EMC).

« The Focus Group on E-Mobility (EV FG) was created consisting of
experts from all stakeholders involved in E-Mobility in order to evaluate
the European needs for standardization within this field

e The final report [July 2011] besides many other recommendations,
includes a recommendation to standardize exchangeable batteries

CONFIDENTIAL®2010Better

U.S. Standardization - ANSI EVSP

* ANSI Established the Electric Vehicles Standards
Panel (EVSP) to lay the groundwork for a strategic roadmap that
will define the standards and conformance programs needed to
enable the widespread acceptance and deployment of EVs and
associated infrastructure in the U.S.

e Version 1.0 was published April 2012

e The EVSP report recommends ,besides many recommendations]
the standardization of Battery exchange stations as a range
extension for electric vehicles.

CONFIDENTIAL®2010BetterPlace
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China Standardization of Battery switch stations “

+» 11 battery switching station related standards are in final stages
of developing.

+ The standards are very well drafted and deal with all major
issues of BSS, including technical requirements, construction
codes, acceptance tests and safety issues

+ China has submitted a new work item proposal for the
standardization of Battery Switch Station safety of for IEC TC
69.

Switch solutions emerge in China, with global

disruptive potential

= Many Chinese switchable solutions in different development phases

sGce e  Switch main model, charge supplementary, centralized battery charge.
e Has several battery switch stations already installed

Potevio R ; f

(CNOOC . CNOOC - battery supplier (Qingdao)

SGCO) e Focused on switch for cars, changed to charge & buses

Key Power e Founded by Tsinghua university professors, strong support from MIIT

e Aim to supply switch solutions to SGCC, solution looks similar to BPLC (were Potevio
partners)

e Work with State Grid and CSG on battery standardization, driven by China government
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Switch solutions emerge in China, with global

disruptive potential

IAT

e Auto engineering services and components supplier
e Displayed a simple switch mockup at the Beijing Auto Show in 2010

e Did XBEV prototype for Foton; have similar contracts with other Chinese OEMs

Dianba e Developed switch technology for buses, developing solution for passengers cars
e Has a switch station in Guangzhou, losing money, aim to hand over the operation to
CSG.
BIT e Developed bus switch solution for Beijing Olympic games.
Other: « Displayed animated e2e EV solutions on video
1.S'|emens and presentations, no operational BSS solutions so far
2.Titans

China BSS Standard Model

Battery swapping system

Type 1: Centralized Type 1
battery charging station ol 4

¥ v
Type2:Battery swapping Type 2 Type 2
and charging station % —d
e e
Type3:Battery swapping e "-'
point

[TypeS] [Types] [Ty.:)es] [Typt:S]

To establish three level service network made up of large centralized EV
battery charging station, battery swapping and charging station, and

battery delivery station by circulating standardized batteries. *9

From a report by Shandong Electric Power Research Institute — a subsidiary of State Grid
Terminology of Electric Vehicle Charging Battery Swap Infrastructure

ONFIDENTIA
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Chinese battery swap station — Standards requirement '

e Can be fully automated

* Less than 300 seconds swap time

« Batteries charged in the battery storage area

» Can supply batteries for mobile/small Battery Swap Points

Recommendations '

» Create a follow up group to ensure all technologies
are covered to ensure interchangeability

» Continue alignment to ensure efficient supply chain

» Try and coordinate various SDOs standards
working on the same subjects
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better place ’
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Mark Klerer

Mark Klerer,

Senior Director, Technology
Qualcomm Inc.
klerer@gualcomm.com

Tel: 908-443-8092

Summary

Mark Klerer is a Senior Director of Technology at Qualcomm where he shares in
the responsibilities of the standardization of wireless technologies, smart grid
activities and wireless electric vehicle charging technologies.

Mark is Vice-chair of 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 e member of the steering committee of the ANSI EVSP.

Mark has extensive work experience in both power systems engineering and in
communications systems engineering. He started his career in power engineering
and substation design and subsequently worked at Bell Laboratories data
communications and network management. Mark has extensive experience in
leading and managing standards activities. He has served on the Boards of several
successful industry standards forums (the OIF, NMF and MSF) and he has chaired
numerous standards committees in the ITU-T, ITU-R, ISO, ATIS, MESA and
IEEE.

Mark has a BS degree in Electrical Engineering from the City College of New
York, a Masters degree in Systems Engineering for Stanford University and a
Masters degree in Business Administration form Pace University.
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WIRELESS CHARGING
OF ELECTRIC VEHICLES

Sino-U.S. Workshop on New Energy Standardization

July 23, 2012

Mark Klerer
Qualcomm, Inc.

Overview

- Wireless EV Charging Vision
- Standardization Areas and Constraints
- EMC and Regulatory Compliance

- SAE WEVC Standardization Activities
- J2954 WEVC

- J2836/6, J2847, J2931 and J2953 WEVC Communications
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[ —
Electric Vehicle Charging

Vision

- Improved experience for drivers of Electric Vehicles

provided by static wireless charging of EVs

- Evolution to quasi-dynamic charging for opportunistic
charging

- Dynamic charging and electrified highways

‘NH%E%!!!E%EHEH!EHE&HﬂfEU"'
Adoption

ot

User Friendliness
« Just park and charge automatically
* No cord set to handle

Aesthetics

« Doesn’t damage historic city aesthetics
« Avoids unnecessary street clutter
*No moving parts + Maintains precious footpath area

* Extremely rugged and tough - Eyesore of overhead cables is removed for
« Impervious to chemicals, debris buses

* Low profile, crash-safe
« Vandal-proof, theft-proof
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Roadside Conductive EV
Charging !!_

_____ ~d

Typical Wireless Charging System — Static Charging

@ Power Supply ® Receiver Pad
@ Transmitter Pad (® System Controller
(® Wireless Electricity & Data Transfer® Battery

®
. i
® —
,‘—\@:@5@'
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Standardization Areas and
Constraints

- Interoperability Requirements
- Operating Frequency — range under consideration 20 — 150 kHz

- Magnetic interoperability — ability of on-board pad to couple to base
pad

- Vehicle to Charger communications

- Pad Positioning on Vehicle and Ground

- Availability of vehicle and base alignment mechanism
- Performance

- Power Levels

- Efficiency levels

- Air gap and misalignment tolerance
- Constraints and Compliance Requirements

- EMC regulations

- Radiated emissions requirements

- Foreign object detection

EMC and Regulatory Requirements

69



WEVC Emissions Requirements

Emission type | Purpose Physical quantity to be Standard
tested

Note: List is not exhaustive

10

Standards - Radio interference

Comparison of H-field limits at WEVC fundamental frequencies

H-field strength limits compared at 3 m

120.0

License exempt use of spectrum up to these levels already
exists in US and EU

1000 F——

80.0

A s N e
S~
3 60.0
k)
F
o
c
g 400 - - e
@ ~——EN 300330 'SRD' @ 3 m
-] i
K ~—CISPR 11 'Cooker" |
I 200 : Tl L
= : — =FCCPart 18 'Cookér' @ 3m
——FCC Part 15 'Intent‘ional radiators' @ 3 m
0.0 : : |
0.010 40 KHz 0.100 1.000

Frequency [MHz]
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Standards - Radio interference
Comparison of H-field limits at WEVC harmonic frequencies

H-field strength limits compared at3 m
120.0

100.0

80.0

60.0

40.0

~——EN 300330 'SRD' @ 3 m

H field strength [dBuA/m]

~—CISPR 11 'Cooker
200 1]

= =FCC Part 18 'Cooker' @ 3m
~——FCC Part 15 'Intentional radiators' @ 3 m

0.0 T
0.010 0.100 1.000

Frequency [MHz]

ICNIRP Basic Restrictions

= ICNIRP 1998 and 2010 standards for induced current density (J)
and induced electric field (E) between 1 Hz and 10 MHz to prevent
nerve stimulation in both central and peripheral nervous systems
(CNS and PNS)

= 2010 standard specifies the E limits for both CNS and PNS

= 1998 standard was based on effects seen in CNS from biological studies but
specifies the induced J limits for all tissues in head and trunk regions

= As of today, ICNIRP 2010 standard has not been adopted by
regulatory bodies. Hence, human exposure should be qualified for
all exposure quantities

RF Exposure Limits for General Population

SAR SAR SAR Induced E Induced J
[Wikg] [Wikg] [Wikg] (2x2x2 mm3-avg) (1 cm? - avg) Applicable
(Whole Body | (Head/Tru i bg [VIm] [mA/m?] frequency range
Average) nk) (Uiatos) (CNS & PNS) (Head/Trunk)
ICNIRP 1998 0.08 2(10-g) | 4 (10-g) - /500 1Hzto 10 MHz
ICNIRP 2010 0.08 2(10-g) | 4(10-g) | 1.35x 10“f - 1 Hzto 10 MHz
FCC 0.08 1.6 (1-g) | 4 (10-g) = = 100 kHz to 6 GHz




RF Exposure - ICNIRP Reference Levels

REFERENCE LEVELS

= |CNIRP 1998 Where appropriate, the reference levels are obtained
from the basic restrictions by mathematical modeling and
states that the by extrapolation from the results of laboratory investiga-

reference levels tions at specific frequencies. They are given for the condi-
tion of maximum coupling of the field to the exposed

do not take into individual, thereby providing maximum protection. Tables

6 and 7 summarize the reference levels for occupational

account the exposure and exposure of the general public, respectively,

human bOdy and the reference levels are illustrated in Figs. 1 and 2. The

fact reference levels are intended to be spatially averaged values

actor overtheenmebodyoftheemosedmdlwdlmlmnmlh_the
enhancement ; -

- several computational and
measurement methods have been developed for deriving
field-strength reference levels from the basic restrictions.

|The simplifications that have been used to date did not
account for phenomena such as the nhomogeneous distri-
bution and anisotropy of the electrical conductivity and
other tissue factors of importance for these calculations.

Imp|antag|e Me5|0a| Device

uirements
EIAN I/AAMI PC 69: 2007

| ———ansuaami Poee, Clase 4.5
ICNIRP - Referenc levels for general public

Ampituds (Am peak)

Sensing and operation region
for pacemakers and ICDs

Emitiers are encouraged to |
avoid this region.

Device operates |/
uninfluenced up [

Figure M.2—Magnetic field amplitudes producing test limits
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SAE WEVC Standardization
Activities

Standardization

OEM Advisory Team J2954 Taskforcta Chair
(Jesse Schneider)

I T T T T 1
J2954/ Testing & Magnetic Field UL 2750/ SAE Bus Charging WPT
DCRCISAE Validation Interoperability J2954 Frequency

Alignment & Verification Determination

ICommunication * Testing
M. Kl ~ (Masahikq -

cguaw:r?r; / (H.P. Chan — (Co-Chairs: Volvo/ R. Bailey (R. Boyer-
) ) (J.Bablo—UL / M. University of Delphi/ R.

K. Sealy — EDL) I-Teerlinck — Abdul - Hak — Tennesse) Kautz-Ford / P.
Toyota/G. Covic| |Daimler/ J. Sirota Anderson)

—HalolPT) —Witricity)
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J2954 Scope?

Vehicle/ EVSE Magnetic
Alignment Interoperability

Safety Limits WPT Rating and

and Performance ’r\ftél‘i"[":'Lca(’ci'ori1
Targets SAE J2954 esting (wit
Wireless UL)
Charging
and

Alignment

Guideline (TIR) 2013 - Standard 2015

T

DRAFT SAE J2954 Interoperability Table (based on inital Proposal from JARI, OEMs)

1. Classification (Performance Specs and Physical Configurations) with updated WPT 2 Catagory

Classification PowerClass
I f d. - WPT1 WPT2 WPT3
(examp e ror ISCUSSIO“) L.D. Home L.D. High Power Bus
A Maximum EVSE Power Source 3.6 kW 19.2 kW 150 kW
Min. Efficiency at Rated Power*
(Grid to Battery I_nput>"_SAE J29_54/ SAE 20% 90% 20%
Standard Test with defined Equipment and
Ground Clearance Category)
B EV_SE: Coil / Field Specification (see study) TBD (Options 1-4) TBD (Options 1-4)
| — 1 Primary
{6 Frequency One Frequency for Interoperability
Communications/ Alignment DSRC/RFID DSRC/RFID DSRC/RFID
Center Axis of
D Coil Location in Parking Space (more for buses) Center Axis of Vehicle/ Y direction TBD Vehicle/ Y direction
TBD
Center Axis of
E Coil Location on vehicle (more for Bus only) Center Axis of Vehicle/ Y direction TBD Vehicle/ Y direction
TOD
Receiver Coil must be compatible within Power "
F Classes TBD (Options 1-4) TBD (Options 1-4)
= ) Required Tolerance Primary Coil to Secondary
Vehicle: Coil Misalignment Lateral TBD (X,Y) | Lateral TBD (X.Y) | Lateral TBD (XY)
[—1 Secondary o =
Communications / Alignment DSRC/RFID DSRC/RFID DSRC/RFID
Vehicle Category ? Ground Clearance (e.g. VDE T
G M1=120mm) M1, N1 M2, N2 M3, M3
H Ground Clearance Tolerance M1=Z +/-, TBD TBD TBD
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SAE J2954 Request for Information of

Interference Frequencies

- Frequency Determination Plan> Create a short list for frequency bands

- Survey WPT Industry on Charging Frequencies (J2954 WPT Technology
Table)

- Survey Industry Groups on ,Interference Frequencies"

- Create ,Frequency Interference Landscape Table“. Identify Find Potential
Bands

- Make Frequency Consensus Decision based on OEM / Industry /Government

EM

* Frequency Bands

Overview =
g
x =) w
= e e
oy Tidtunk E'S Rundfurk Funk F“§§ Rundfunk Funk
30 40 5060 80 100 200 300400 AONBO01 2 3 456 810 20 30
kHz MHz MHz

]
SAE J2836, 12847, 32931 and J2953 Task Force

- Wireless Charging Communications

- J2836/6 — Use Cases for Wireless Charging Communication
between Plug-in Electric Vehicles and the Utility Grid

- J2847/6 — Messages for Wireless Charging Communication
between Plug-in Electric Vehicles and the Utility Grid

- J2931/6 — Protocol for Wireless Charging Communication between
Plug-in Electric Vehicles and the Utility Grid
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J2836/6™ - Wireless Charging

- Scope of J2836/6 is Use Cases for Support of Wireless
Charging across the wireless communications interface
between the EV and EVSE.

- Communications between the EVSE and Grid, the EVSE
and the user and the service provider and the user will
follow the same paradigm as for conductive charging.

- Wireless PHY and MAC selection currently investigating
use of DSRC in order to leverage vehicle ITS
communications capabilities.

22

Wireless Charging Use Cases

Use Case Descriptions Wirsless EV Charging
Charger Allows the user to discover the location of an
Discover available wireless charger in close proximity.

Vehicle Supports correct alignment of vehicle charge
Alignment unit with the base unit (located underneath the
vehicle).

Charging Power Transfer Initiation: Determine charging i
can safely occur and negotiate charging
parameters
Power Transfer: Actual charging phase,
charging process is monitored and controlled by
both the vehicle and EVSE equipment.
Power  Transfer  Termination:  Orderly
termination of charging process and completion
of session.
\lepliieldigle s This is a “utility” use-case that communicates
Diagnostics information in support of detection of events
that impact the ability to continue the charging
process. Events may be transient and charging
may resume after the event clears.
Emergency This use case supports immediate and safe
Shutdown shutdown of the charging process upon
occurrence of emergency conditions . The
connection can only be restored by authorized
personnel.
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SPX

Electric Vehicle Supply Equipment
HLEN Y 78 HUAE

GLOBAL INFRASTRUCTURE X PROCESS EQUIPMENT X DIAGNOSTIC TOOLS

D¢
GLOBAL \\'\Sl MMIT
sPX sERVICE soLuTION COMPANY CONFIDENTIAL

July 16, 2012 1

SPX

Agenda
® The Market of Electric Vehicle
BT
® The Introduction of EVSE
MV R U ) A
® SPX Corporation EVSE Product “Power Xpress” Introduction
and The Installation Case Globally
SPX A 7] FRFAEVSE ™ iy A K 2% 5Ll A 24

® Conclusion

N

+
H

AN

GO
N

GLOBAL INFRASTRUCTURE X PROCESS EQUIPMENT X DIAGNOSTIC TOOLS
PAGE 2

gggggggggggggggg COMPANY CONFIDENTIAL July 16, 2012
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EV Market BT SP){

= Every Major — and many small companies — will release
an Electric Vehicle in MY 2010-2012

Extended Range Electric Vehicle EREV

Plug-in PHEV

Plug In Global - Plug-in Vehicle Tracker PHEV
SSSSSSSSSSSSSSSSSS COMPANY CONFIDENTIAL Ju|¥ 16, 2012 “
EV Market 314 SPX
SERVICE SOLUTIONS

2009 Subaru Stella 2010 Dodge Circuit

Plug In Global - Plug-in Vehicle Tracker

GLOBAL \ANSUMMIT

,,,,,,,,,,,,,,,,,,, COMPANY CONFIDENTIAL July 16,2012 IR
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The Standardize of EVSE benefit Electric Vehicle. S=){,
78 HUE AR b PR3 Bl HA iR e suxvice soumans

» Safety
G4
e Convenience

(Ed75

e Environment Protect

NS

The Standardize of EVSE benefit Electric Vehicle.

GLOBAL ‘WSU,\IMIT

SSSSSSSSSSSSSSSSSSS

EVSE Definition SPY{
FLBhY4E 78 FEBE I e X seavice soumans

= EVSE Definition a4 78 b2 X
® The conductors, electric vehicle connectors, attachment plugs
and all other fittings, devices, and apparatuses installed
specifically for the purpose of “SAFELY” delivering Energy from
the electric grid to the Electric Vehicle (EV)

o QEK, WHBNGERSS, AR LU T bk, 3R
R — B S R 2 2 AR It N BV E
= EVSE IS NOT a Charger
RS A — N TE L ge
= EVSE is a Safety Appliance
HZNF M DR B E

EVSE = Electric Vehicle Supply Equipment

GLOBAL ES umMMIT

SSSSSSSSSSSSSSSSSSS
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EV Basic Schematic SP)(.
HEVAE R A A S K samvics soumons

DC Charge

Port

Power electronics and
Motor controller

AC Charge
Port

Electric Drive

Battery Charger
and Inverter

Battery Pack with Battery
Management System

Basic EV Drive, Energy Storage & Charging System

GLOBAL WSU,\IMIT

Typical EVSE Installation Customers
S e B e F B

{ OE Dealerships OE{CEER )

[ Independent Garages {8~ ]

[ Commercial / Fleets A% /ZEN }

[ Residential / Homes {£% }

[ Government BUFF3 R ]

Typical EVSE Installation Customers

GLOBAL ESU MMIT

SSSSSSSSSSSSSSSSSSS —
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EVSE Categories S

?E‘ EE*):[ ﬁj\%'é EERVICE SOLUTIONS
ws [
Nominal Supply Maximum Nissan Leaf | Chevy Volt
Charge Voltage — INPUT Current— | Charge Time | Charge Time
Method (Volts) OUTPUT sy
FHEGTR B R (Amperes) 2
) BRHBFHH
120V AC,
AC Level 1 1-phase 12-16 A 16 Hours 8 Hours
AC Level 2 | 20810 240VAC, I g4 5 4 Hours 3 Hours
1-phase
DC Level 3 | 440V. 3-Phase | 155 400A | 30Minutes | 30Minutes
(600V max)
N EVSE Categories
GLOBAL \,Sl MMIT
SSSSSSSSSSSSSSSSSS COMPANY CONFIDENTIAL JU|¥ 16, 2012 n
How EVSE Works S
?E Eﬁ*ﬁﬁﬂ ’fﬁjj:ﬁj BERVICE SOLUTIONS

» How EVSE Works 78 FELAE il T AE

® Plug not powered until plugged into and

commanded by vehicle

A7 SR AN 2 30 PR T A A R O HA RV

il 4

® Electric Vehicle Supply Equipment

signals presence of AC input power

78R IR 5 A% I8 5 AN AS U L A AE

® Vehicle detects plug via proximity
circuit (prevents drive away while

connected)
o VG I e L R L AR I A L (BT b
BUE; SUN L AP NN )
5 How EVSE Works
GLOBAL \,Sl MMIT

uuuuuuuuuuuuuuuuuu COMPANY CONFIDENTIAL July 16,2012 [IETN
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Standardized Charge Coupler
F AR AL Y 78 R e Sk

SPXX

International Summary

China us ‘Japan | EU (IEC-62196)
Single ), o )‘ .
Phase [,
AC Type 2
| Phase . . 3 O e O
- & |
3 phase =0 e
Type 2 Mode | Type2 All Modes
| Phase Ty @\_I
or ( “*@W
3 phase / i
Type 3 Mode | Type3All Modes
DC s
200A Type 2
350A ; “Hybrid”
400A N7z
Mode 3 “Hybrid” | CHAdeMo

Standardized Charge Coupler

GLOBAL ﬁh’l MMIT
SSSSSSSSSSSSSSSSSSS COMPANY CONFIDENTIAL

July 16, 2012 .!.

Pin Functions of Charge Coupler

78 FLRSK IR e X

SPX

» J1772 Charge Coupler
J1772ﬁ{ﬁ 78 FL PR 2 Sk

Two pins for power (AC Linel &
AC Line 2/neutral)

o 2/ I

® One pin for Ground

o IANREM ) I

® One pin for signal to determine
amount of current (amperes)
allowed for the vehicle being
charged

* INMEMIEEEE SR UE 7R
{JILj( J

® One pin for preventing the car
from being moved while charging

o LM KB 1k g Fe I R R T

7

Pin Functions of Charge Coupler

GLOBAL \ANSUMMIT
uuuuuuuuuuuuuuuuuuu COMPANY CONFIDENTIAL

July 16, 2012 .’
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EVSE Connector for Europe/China SPPYX
DRI/ b v ) 78 LR A v 2K samvice sourmans

* [IEC 62196 Coupler, Type 1, Type 2

proximity cantrol pilat

* [IEC 62196 Plug, Type 2, Type 3

neutial

.~ 13

SPX EVSE for Europe/China — Connector — Type 2 & 3

GLOBAL ﬁh’l MMIT

SSSSSSSSSSSSSSSSSS COMPANY CONFIDENTIAL July 16,2012 [IIFERN
Basic Design Features SPY{
AR B E o ———

» EVSE Basic Design Features
78 HLBE A BRI
® Measurement and Control of Charging Process
® I H A HI 7 H R
® Ground Fault Interrupter (GFI)
® LR AT T
® Ground monitor
o BEHAS I
® Communication with the vehicle On Board Computer (OBC)
* FI¥{4-OBCI il
® Automatic recovery and re-start (after ground fault interrupt or
mains power loss)

* AR ER (FERMITREEE TR ERZ)R)

EVSE Basic Design Features

GLOBAL \ANSUMMIT

,,,,,,,,,,,,,,,,,,, COMPANY CONFIDENTIAL July 16,2012 [V
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SPX’s Product “Power Xpress” S
SPX 7 F] 1 78 HUAE ™ il survice sorumons

SI2>{ ev:CHARGING SOLUTIONS

Commercial Infrastructure
Commercial » Fleet » Corporate » Municipalities and States

Power Express Bollard Unit

« Multiple styles and color to fit your brand

« Extremely robust design (NEMA, 4X enclosure)
- Highly durable, vandalism resistant

» Galvanized steel construction

« Easy installation

Power Express Wall-Mount Unit
« Great Value

= Robust design (NEMA, 4X enclosure
= Compact design

« Hardwire — securely attached

Power Express Plug-In Unit (not pictured)
* Move the charger not the cars

= Great for valet service

- Garage service bays

Bollard
Unit

SPX EVSE “Power Xpress”

GLOBAL WSU,\IMIT

SPX SERVICE SOLUTIONS 15

Basic Technical Specification SPY{
FEARFARSHL semvice sotmona

®  Operating Voltage 95 VAC — 264 VAC

o BRfEHRTE

®  Amperage 32A #K7E AT

®  Operating Frequency 50/60 Hz

o %

®  Ground Fault Trip Level 17.5 mA (20mA Max)
* MR

®  Auto Test & Reset 15Kl Al & i

®  Encapsulated Circuits for Harsh Environment
® T IAS SIS I e v

® De-energized Cable upon strain

* REIIRAP AN T L 2

®  Expanded Functionality / UART port

*  EITUART Y R D) fg

®  Firmware Upgrades Field Reprogrammed

* BAITIK

® Diagnostic Trouble Codes Field Accessible

* MBS

®  Mounting - Via Slide Mounting to wall bracket
*  WLHAEETES L

Basic Technical Specification

_ cowmwcowmeww e

GLOBAL RSU“ MIT
S P X SERVICE SOLUTIONS
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Products Categories S

}ﬁ I:I]:[!_] éj\ %’é SERVICE SOLUTIONS

Wall-Mount
Plug-in B4 % FERE A
Bollard ~74F 2
5 Products Categories
GLOBAL ﬁh‘l MMIT
SSSSSSSSSSSSSSSSSSS COMPANY CONFIDENTIAL Julx 16, 2012 .m

The Structure SPY{
ﬁ‘ % é:)% *@ SERVICE SOLUTIONS
Service Wire Chamber Inputs: Left, Right, Top & Back
AN ST A NN
WAL - N A4 TR AT
=R
1oy -
o~ (<9
& 0 &)
vvvvv Line Side Service Wire Chamber
isolated from
Vehicle Side Coupler Wire Chamber
o N S RV oy e N A S
Coupler Wire Chamber U732 R &
5 The Structure of SPX Products
GLOBAL \ASUMMIT

,,,,,,,,,,,,,,,,,,, COMPANY CONFIDENTIAL July 16,2012 [T
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Installation Service Main Process SPX

M A5 I A2 A sxavics soumons

Chevy 4S Q:j Volt EV user guard Car user call to SPX for register
L= Volthhi 78 RiBE 2R R = T " | VOLT R/ 42 S 1 F i 5 SPXEE &

Start from Volt Sales

NGB IR TR R AR 55

Pre-inspection on site
o P P 7 AT = 1R
Car user satisfication
. % PR

I l

; : Commercial quotation to 3
Aftersales SUPPOIt | gue | Installation and signoff on | quem — 12
5 5 R4S SR siteT 7 2% S A Car userst HLFE R 5540

R LR R U2 A P 2 e VB A I OL A L1 i T 70 v 2 eI 95 40 5K
R 20 £ P AN SZ T 78 R 2R R 55 (K 7 S5 4R AN T i

5 EVSE Installation Service Main Process
GLOBAL WS UMMIT

e

Main Customer: Volt SPY
FHEE S WK EIR seavice sourmons

SPPX Home Charging Installation =g« acua-v

Home.

Benefits of 240-volt Charging

Pre-tnstall Survey
Electrical Contractor Information “ Forgot Password?
Register:

To start your Chevrolet Vot

Home Charging Installation
process, please register now.

Volt Home Charging FAQ's
Volt Vehicle Information

Discounts & Incentive Programs.

Why SPX
HowToOrder
Step#1. © :  Step #2. :  Step#3.) : Step#4. : Step #5. © : Step #6.
Installation : On-Site Survey & : itting E i I Post i

Survey i Scheduling Quotation

E i Inspection

Main EVSE Customer of SPX: Volt

GLOBAL E;S umMMIT

SPX SERVICE 50LUTIONS 20
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Main Customer: Smart S
j:g%:)ﬁ ?E?E’[ESmart SERVICE SOLUTIONS

SIP>¢ Home Charging Installation

Your connection to home charging solutions for the smart fortwo electric drive.

Click Here to Start j
The Pre-Install Survey

Products

Home Charging Installation Process:

Step#1.) : Step#2.) : Step#3.) : Step#4.) : Step#5.) : Step #6.
Online : On-Site Survey @ Installation @ Permitting : Installation  :Post Installation|

Inspection

Customer i &Quotation : Scheduling : :
Survey : EWY < :
o) :
. i B SRS . N
AP ® 5
CNEE @ o : ;
d \ A > : £ i

_m—— v :

a1t 89K Corparatin

5 Main EVSE Customer of SPX: Smart
GLOBAL \,Sl MMIT

sPx sERvicE soruTioN® COMPANY CONFIDENTIAL July 16, 2012 E.

Successful Installation Case in NA SPY
B SE 17 il B 2 2 22 43 seRvIcE soLmons

SPX “Power Xpress” Bollard @ Portland “El

ectric Avenue”

Successful Installation Case Around the World: NA

COMPANY CONFIDENTIAL July 16, 2012 m

GLOBAL ?,(‘Sl MMIET
SPXx SERVICE SOLUTIONS
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Successful Installation Case in China SPX
H ] 1) ke B 22 25 e 451 samvics sosrmons

SPX “Power Xpress” Bollard @ Beijing Exhibition 1t 5 4>

Successful Installation Case Around the World: China

GLOBAL ﬁh‘l MMIT

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ COMPANY CONFIDENTIAL July 16,2012 RN
Successful Installation Case in China SPY{
] ) % ) 22 255 Ze 4 sERvice soLUTIoNs

SPX “Power Xpress” Wall-Mount @ SGM i3

Successful Installation Case Around the World: China

GLOBAL ﬁ;ﬁl MMIET

uuuuuuuuuuuuuuuuuuu COMPANY CONFIDENTIAL July 16,2012 [IIEYEN
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Conclusion 4t SPPX

ANR=
SERVICE SOLUTIONS

With the development of China and the increase of environment
protection mind. The Emission of Vehicle will be limited more and
more strictly.

Bt o I 0 v A e LA R R ARFA DR S S B s 0 TV IR R A
SR A

So the EV will be a very good solution of the environment protection.
Meanwhile, the development and the standalization of EVSE should
meet the step of EV in order to remove the obstacle on convenience
and safety.

FrLh, BV — N R R . R, s A s R
RS A A 5 2B B JAIE O A By M) B A P g 3 A
Pz L BE R .

| believe that with the spread of EVSE, it must will do help to the
environment potential work of China.

TAHAE, 78 FOBE A 8] — 5 2ok oy B BAOR B S AP A T 21 S B4
H

Conclusion

GLOBAL \,Sl MMIT

SSSSSSSSSSSSSSSSSS COMPANY CONFIDENTIAL July 16, 2012 “

Thank You !

SPX

SERVICE SOLUTIONS
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David Reeck

David Reeck

General Motors China — Electrification Strategy

David Reeck started his Automotive career at a GM manufacturing plant in
1967 as a University student (Electrical Engineering), working part-time.

After earning a Master’s Degree in Electrical Engineering — Control Systems,
David worked as Manufacturing Engineer of CNC Computer Numerical
Control at a General Motors manufacturing plant.

His career then included Product Engineering in Vehicle Advanced Design,
before moving to Purchasing and Supplier Quality in GM Powertrain for
Engine and Transmission Control components (US$ 4 Billion annual
purchase value).

He worked in Japan at Isuzu Diesel Powertrain Purchasing, and also the
GM-Isuzu Diesel joint venture.

In 2004, David moved to the Shanghai-GM joint venture as Senior Manager
of Powertrain Purchasing, and then in 2007, to GM Powertrain Product
Engineering, GM China.

Since 2009, David’s responsibility transitioned to Electrification Strategy and
Infrastructure for GM Operations in China, including assessment of
Electrification suppliers and charging infrastructure.
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Charging Workshop
LI
David Reeck, GM China Manager — Electrification Strategy

GEfy KiSSEl, Engineering Specialist, Plug In Vehicle Codes and Standards

Comparison charging systems IEC vs. GB L IECHGB 7t i 3
Question towards State Grid i HL /78 FELALIK — 2 i 8

Will every charging station provide an 1kHz PWM signal? /& 75 i [ 78 HL A 2 $ ik IkHZ I PWMAS 54
$51? Yes currently in published GB standard. There are 10k State Grid charging stations that do not have a
Ewm EE Depending on the local utility company request, the charge stations could be updated to include a
Which duty cycle graph will be used? Old CN, IEC 61851, new one, no one, when we can expect a decision?
TER AL, 5{%4%?%’@*41PWM o725 FOGS I R 5 X2 Decision no earlier than end of 2012. OEM
demonstrate using IEC/SAE PWM and request charge stations in certain EV demonstration zones / cities
(Beijing and Tianjin?). Put real cars in the hands of officials and attempt to install home charging. MIIT,
NDRC, CATARC and State Grid.
Proposal for GB Combo DC charging. What is the roadmap? 41 5 i £ 52 LGB(¥)Combo Eijii 7t &40, HF
FL (] BT 5L 2 There are initial discussions using GB AC for DC charging 10-20kw. No plans for GB
combo. Propose demonstrating Combo charging using a GB DC combo. Would show capability of the system
and demonstrate the need for PWM definition. Also helps demonstrate swap stations are not a viable solution.
Would Southern Grid be more open to the GB combo concept? Discuss plans with SAIC E50 EV.
How State Grid ensure that infrastructure provides an over current protection of the cable? Ff k4 4 ffi {75
o0 B it o Shy e R AL AR A 2
How to ensure protection against hot disconnect on Infrastructure side? Locking Mandatory or proxy switch?
DA AN AE 78 B Lt PR AR ERA 2 N sl 0 B L 8 A o A P el 0K ?
Which Household connector can be used for a Mode2 Cable?16A or 10A both? sl 5 FH i Sk H /e X2 78
Is there an nationwide valid working flow for charging stations? E.g, when interrupting the charging process
from car side (CC S3 pushed) the charging process must restart automatically after S3 closed, no need for RFID
card authorization or similar as long the car was not disconnected. 78 Hi ML 545 4= [H 4e— [ TAE V)3 2 il dn
Z‘jjé’u?ﬁ s IR BT, 4 TTRS3IRMIIf,  7EAN TG ZERFID RFTAUEERE R ARII f, se i RERE A
o
How to serve our customers with private Infrastructure, is there any strategy or already implemented process
how EV customers can apgl*y for private charging infrastructure? Qi IR A N1, =R EAS A )
L1 78 LB IR ?
How can individual EV customers use public charging infrastructure? Till now private EV’s have no access to
those charging infrastructure. In addition the Qillars using different Standards and biIIir}({/access s%s_tems in
different regions/city’s A~ A% e ] 2y JL s bkt 7 BAEAS N2 P AR A 8 2Ky 70 P et i L
AN IR) DX 338 T R FH AN [ 6 v SR RN R G
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Contents A&

0 Global Charging Standards Status
IR AR AEIRES

0 Harmonization Issues

AHEAEE 1]
« AC Charging AZ it 7t Hi, « :
- DC Charging H i 7t H N S

Harmonization Concerns

HANEH IS

GLOBAL CHARGING
STANDARDS STATUS
IR FTEAREIRAR
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Global Charging Standards @

5 4
Interoperability Charging Topology
SAE J2953/1 IEEE P2030/.1/.2/3 o IEEE P1547/.1/.2/.3
SAE J2953/2
IEEE P1901/.2
SAE J2836/1
N
SAE 12847, SAE J2836/4
CBT2023423 | 621962 | sar . /! IEC 60529
SAE J2836/2 IEC 60364-7-722
SAE J2847/4 150 6469-3
E J2836/5
SAE J2847/5 /: ISO 17409
SAEJ2836/3 \  SAE J2847/6 :: :1756
SAE J2836/6 2344
GBT20234-1 IEC 61851-24 IEC 61850 SAE J2929 : .
IEC 61851-1 IEEE 80211P IEC 61851-23 :: :?578 i

o~ l IEC 61851-21 IEC 61851-22 SAE J2380

Courtesy of Initiative Charging Interface by Audi, BMW, Daimler, Porsche, VW (coordinated by Dr. Heiko Do, heiko.doerr@carmeg.com)

g

AC Connector
RO

AC Connector: AC Connector: AC Mains
SAE J1772™ EU Mennekes Connector:

AC Connector:

IEC Type 1 IEC Type 2 IEC Type 3
SAE J1772 AC Mains Only
Different shaped connector but same NE ¢ 4
communications and control -‘,:‘ .
AFIFIFEARAE R T A5 A2 R 2 —HE NFd g
el ;{\:-_p-'
6
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DC Connector&six i o

AC/DC Connector: AC/DC Connector:
IEC 62196-3 SAE J1772™
EU Combo 2 NA Combo 1

DC Connector: DC Connector:
CHADEMO China
RETED!

IEC IEC IEC

Configuration A Configuration B Configuration C
“Combo”

Different shaped connector £
but same communications o ¥
and control :
Z‘Iﬁ%f&ﬂ@%ﬁ%%ﬂ%ﬂ%ﬂ%

Charging Topology
e iaih
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AC HARMONIZATION ISSUES
RINFT B FRANE [ AR

Control Pilot PWM
24315 PWM

U Control Pilot Pulse Width Modulation (PWM) informs vehicle how much current
the vehicle may use to charge

CP Jikph S8 FE M & (PWM) [ =4 A w4 78 L LA

O Available charge current is based on:
AT I 70 v R A T
» Available current from grid / circuitH J4 F12& 2% () v] F B iz
o Charge cable wire size 78 HLZk R [ 2645
» Charge connector current rating 7¢ FiL 2 1 (1) 45 5€ HL I

0 Available charge current important to Safety

-

A S RN T2 et 2 AR 2 ‘ r
o Prevents charge equipment and vehicle wire and cable damage-due to,
excessive charge current PR A / T =

AR, LR B R BE
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SAE / IEC Control Pilot PWM

80 | ]
70 Amps = (% duty cycle - 64) * 2.5 /
duty cycle accuracy 2% \V
< 60
2
ES 50 =
2 40 Amps = (% duty cycle) * 0.6 /
o duty cycle accuracy 2%
5 —
S . /
>
& =
] 7
20 /
7 » : L
10
= N
0+—e &
|
0 20 40 60 80 100 't‘-_
5%d leindicat i .,
? n;“g cyce Incicates Pilot Duty Cycle, Percent PR—

M)
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SAE / IEC Control Pilot PWM

80 | ]
70 Amps = (% duty cycle - 64) * 2.5 /
duty cycle accuracy 2% \V
< 60
2
ES 50 =
= Amps = (% duty cycle) * 0.6 /
o 40 duty cycle accuracy 2% /
5
o( \
=130
2 /
s
// ‘ : ;
10
= N
0+—e =
|
0 20 40 60 80 100 't‘-_
5% duty cycleindicates Pilot Duty Cycle, Percent jp r—

digital communication

Unknown Control Pilot PWM

80 | ]
70 Amps = (% duty cycle - 64) * 2.5 /
duty cycle accuracy 2% \V
< 60
2
ES 50 =
= Amps = (% duty cycle) * 0.6 /
o 40 duty cycle accuracy 2% /
5
o /
ey _— —_—— Charge Station
i 20 ) / ——
10 7 . "
e ~~
0 Y 3 s
0 20 40 60 80 100

5% duty cycleindicates Pilot Duty Cycle, Percent |
digital communication !
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PWM Concern
R @

8 1 station can safely o /
70 L support! arge Station Y /
Vehicle
= / é—_—l PWM

L e

_~

Rating, A
?9 g
o

'
o

Charge-Station X

@
\

NIN
\ \\\

10 -
= Pl sng

- i
40 60 80 100 / /
| ‘:-h-
- -

pBIUVCVCRindicalos Pilot Duty Cycle, Percent
digital co n

o

r o
£ ﬁ‘b
S

PWM Concern
PWM=t %

» Green line is the PWM the vehicle is expecting
SR e I IPWMAE 5
» Charge stations X and Y provide different PWM signal than
vehicle is expecting

U R T8 ARG A2 B XRTY 5 R U AN [F)

» Charge station Y - PWM may result in overheating of charge
cable, connector or vehicle wiring

12 X T P L A 0 T T 4
» PWM must be standardized to help ,
prevent safety hazards! =

PWM 1§%M\47ﬁm>(§|€@ﬂtzz%ﬂ\v

99



DC HARMONIZATION ISSUES
BRI )al AR

17

Design Principle for the Combined Charging
System fA&#y F e Ryt

Backward Compatibility: The Combo Inlet accepts existing conventional
AC Connectors as well as new, high power Combo Connectors.

Combo 2 D REER FRKAAL R BED, NERFERTRED
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Comparison Combo and separated
Inlets

The Combo inlet fits into an ordinary tank inlet.

CHAdeMO + AC Type 1 DC China + AC China

Propose China DC Combo
Charging For Passenger

» China Combo using China AC coupler ALY - !
* Use GB AC coupler, CP and CC communlcatlons ahd s
controls with SAE/IEC PLC communications // y

» Use current GB DC s stem for larger vehlcles sucl:l,_as.

1) e
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Combo Harmonization

COMBO supports all charging modes - Therefore all
different OEM strategies!

Mode 3 1ph - 7kW 19 kW

3 - 43 kW
Comb%pgonly
Mode 4 - 10kwW 10 KW
Home Use ( input 3x16
A AC, 380/400V)
Mode 4 - 100kW | 100 kW
Public Use

Combo Harmonization

/’
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Combo Harmonization
Combo#y e &1+

o Harmonization helps to expedite the global acceptance
of electrified vehicles
78 HAL 7 T A HEAE I ] AR By R sh AR A ) 45 52 JEE
o Helps vehicle OEMs to develop common global components
i BIOEMKIT & — B Fi
o Helps to develop common global infrastructure. Customer charging
experience the same globally, similar to fueling a vehicle with gasoline

5 By 78 HL SR A BRVE Y, SEDLABORRE BE PR AR A A 7 FL A P — Bk

o Regions with similar charge strategies have the most
potential to harmonize

AT AVBLFR) 7 FEL s 1 X 3t B A1 7 g S

Combo Harmonization
Combowy &1+

o Home Plug Green PHY Power Line Communications
(PLC) technology enables additional use cases and

Services:
%;ﬁﬁﬂ ;ﬁ;@ﬁ%;& i ) 4 A T A BRI S P A
M

» Vehicle and payment authorization Z=4#i Al 25 B2 4L

» Charge monitoring, metering and control 78 H. Wil . 1
A

Customer remote charge control % J ZCFi 78 Hi 47 1l

» Remote vehicle service and repair SEFE ARSI AL
» Movie, music, etc. access Hi 5% ¥ bk ol & H Al ss X

-y

@

-
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What if we do not harmonize
charging standards?
fn e RAETE TR 5 T SRBLI A

o Vehicle OEMs need to package different charge
receptacles and have different vehicle controls
and communication software and hardware

OENUA L7E R ¢ {811 A I 0 £
L T

o Infrastructure cannot be shared by different
vehicles

FEHL B TC I 4 A R B AP I S 8
o Costs are higher (vehicle and infrastructure)
with no benefit to customers .

M$%%ﬂ&ﬁ@ﬁ%ﬁ%&%ﬂ€%, EEZIK%ME%B?%

r
~
-w
—
!
5

%é}‘%ﬁgﬁiﬂ H 5 i AP

PN

\, 2

THANK YOU!

26
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VOLKSWAGEN

GROUP CHINA

E-mobility standardization in China

July 23 of 2012, Feng Xingye

VOLKSWAGEN

GRour china

Questions have to be answered for the E-mobility standardization

—) Is E-mobility comparable with normal
gasoline or diesel cars?

=) Can the mandatory technical standards for
gasoline or diesel cars simply apply to the E-
mobility?

What kinds of additional mandator‘y standards
= would be necessary for E-mobility?

+ Safety
» Environment protection
* Others, e.g. charging couplers
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VOLKSWAGEN

E-mobility is a kind of measures for personal mobility
...but with different technologies and ways of usages

New y y or e——— Checking the compatibility of existing
not ones

Safety belt

Steering

High voltage

E-Motor

VOLKSWAGEN

uuuuuuuuuu

Risks of mixing up “every thing” together in China

Normal cars Future Risks for E-mobility

106




VOLKSWAGEN

Existing / future mandatory standards for E-mobility - Overview

Existing / future mandatory standards for E-mobility

Mandatory standards for ICE cars Additional mandatory standards for E-mobility
= Z BEV HEV  Fuel cell
L » PavT Wi
e S 19 18 15
64
Reference standards (in total around Reference standards (in total around
1000) 100)

Future standards for E-mobility

The amount is expected to significantly increase in the coming years

2012-7-11 Department: Homologation/Technical Lobby 5
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AT B TAE

O 20026F, EFABMELRELASE 8
SAE BRGNS, WFEhLRGY LS
ﬁ%ﬁm“ﬁ*ﬁ%o s ?1".1"1:'11‘2-

O 20084, EPSE—SCEEHXSBMERSE
CNAS%I]CMAU\EE &

24, DETHRENIOREER BN RS

" BRI, o
O 25 ZTEFARERTLARERRE I
2012-7-16 BIT-sxBL X% 3

A4 TAE

O RE&HENARGIAESEULRBERNEES06E, WGk
JVBEZZEI20KW, WRABIEIRE Z AT .

MEINZE: BTG EBA~ 460KW;
WIEFEHE: 0~ 20000r/min;
MEH4: 0~ 3600Nm;

B E: ~ 1000V

B«

O0000

2012-7-16 BIT—sbxmr k% 4
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AT B TAE

200842 Hi
CIGB/T18488.1-2001 EB 3135 % Fl A #l R BT SR K &= 14
[IGB/T18488.2-2001 HB&N;SZE A HBA B HIZHISFA I /£
O (BzslSER BN EHEEHFAEHNTE)

B xR EREE

B EZMENRGYEETEER

B 2005FF ISR kR AR

2012-7-16 BIT-shxmI k% 5

AT LAk
20084EgTMlliAIats HEHE 2

BRI
Hg TAEEA
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&, Zh S X
B 0E/RAKRE;
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BROE/RIKRE;
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o, Zh BT A
AN

42 i it M AF L

A RK
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AL RN K
A3k v ) 3K,

AR KT
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e RIS AEIR £

B /R RE
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AT B TAE

TR 2005 9% 26kAR 26

2012-7-16 BIT-shx®mL A% 7

A FE AR 2

20082 J5, FEHENKETARBHILT Frii:
OF=ib R BINE, B2 NFHHEIRERLE".
aﬁ%@ﬁEﬁ%’A%‘zﬁﬁ, FELBTLRT EELth Y 1 R 7R L3R 1S
3
OFF 2001 RFFENE T BT, 2006k 46 5L it -
B GB/T18488.1-2006 A &1;5 = FH A #L B H x| 88 SE 150
5 BAREH
B GB/T18488.2-2006 HE &5 4 F Al B EATHII 28 235
4 RIEHE
i’%ﬁ‘ﬂ (B EREIRRET MRS R KB ERLER
2(;12I-47>:)16 BIT-shkmr X% 8
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A AT AR B
00 200842 J5 # B ILAT 270 F 5 AR v A

M. R+, £8 #F B SRR RE

AL B33 =S RAE

Sl IR B AE

EH BIMREE FARETEIRES

Y LS iz

S IR 5% ARk

LIRS wEREF)

takid At At

EHERP AR e B x o &
{Eebibd B R 44
PR AR A

18 2 {1 ]

CRRE R B AR I B 2 3R A3 P 2 2

ORA AR P 4RI B TP

O3k 5K o ik R RATE

CAr R g RiER k2, Rtk 3] Ak L
EERRANEERERAWAT, BEBA2LEE
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BIAFRMIAE, AEA5]FLATH, AR ALY
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2012-7-16 BIT—sbxmr k% 10
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AR R

3T E AT

[1GB/T18488.1-201* Drive motor system for electric vehicles
—Part 1: Specification(l B35 EFHIRF BH RFE—F1
W BAEHE)

[0GB/T18488.2-201* Drive motor system for electric vehicles
—Part 2: Test method(FEZ1;5 EFR IR M RGE—F2
o WMWHE)

OGB/T****.201* The reliability test methods of drive motor
system for electric vehicles (BB B1;5 AR Y RLG ol
X7 E)

2012-7-16 BIT-shxmI k% 1

AT AR R

3T ERIAE:

0QC/T893-2011 Failure Classification of Drive motor system
for Electric Vehicle(EB #1355 E R B REMIES LR
cally

[1QC/T896-2011 Interface of electrical motor system for
electric vehicle (BEIRER IR EH RGEZED)

OQC/T****.20** The reliability test methods for ISG
powertrain system of hybrid electric vehicles (ISGEI 7 &

ATEMIRETE)

2012-7-16 BIT-shxmI A% 12
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WA 200 E AR T

C138 Hn 7 A -5 4440 % BT

[BEm T HALHFARERE: wBFBHL/ZXEEw
Fow BORE. SRIMR. S B /3HEREMEE. EE/
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TBHREGREF %, AT 26 B R PRE B 6K
Bk, e T BELRARE LRI IEQNE L AR
st EAE AT F .

OFCH 73RN A wpE. k). BREEAF.

2012-7-16 BIT-shx®mLAS 13
AR A

R

ORISR T A,

OANE T RIS B BUR Y A

CIeA #% 7 stk B R 6 B 2K

OME T A EHMFRE ., RS, FFEEFT Y
XK.

2012-7-16 BIT—sbxmr k% 14
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HEAE

O 4| 8 m bR RIBEZBR DAL T REF %,
Fat B T BT AL

a4 Z sh e s 3t i it WA T RIS 49 TR
BEER, BREEGFA.

O€NE TRELSSELAGM: EmT FIA4cE, HET
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O%% 4 fa: RIBPRKBEAEERKRER, PATHEHSE
Hym) &,

Offd/E: RIFEALEM, KET REQHEFAE,

2012-7-16 BIT-stx®m k% 15

AT AR R

R A

iR A RF AR A BALLERT A 2] 6952 7.
Otk -4 JE4F AR AT REMT RS, aX
HFIEAK. MEFRERKN LT, REEHHEE.
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2012-7-16 BIT—sbxmr k% 16

115
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AR
O oMkl BT H6 8 LA NHFHA L Ef=
E AL,

OPRSEE F R 3 A TIRE/ SR IEARE, #mT K
B/ &R IARRE, ABGKEE A E N,

2012-7-16 BIT-shxmI k% 17

AT AR R

Gener
al
speci
ficat
ion
(_A
e

EP)

(14)

specification
Appearance (4FH)
Shape and dimension (AMERIZ3ER )
Mass (&)

Hard of controller shell (IXa}HEALIEHI oS FeANUREEE)

Seal performance of cooling system(R¥Z RS HI I BFHHERE)

Resistance of stator (UEKEhHNLE TEEHARASE R HFH)

In ulat Between stator and controller shell (BXEhEHLE TLHMNHLFTH
SUL8Nok 4% B TH ) :Between stator and temperature sensor (BKE)EEHLE T

(2@2%) GEE R E AR KBS I 4% BB BH) ; Insulation of controller (EXKZhELHL
Eaii Prgacts N =h)

voltage (

S . | Shock voltage between armatures (ZXZhELALEELH I i 8]y o it B s
ﬁf;ﬁln Between armature and motor shell (ZXZELHLEELH X}
T35 R Bl 7 B T # W BB /K );Between armature and

it FE Und 50H\ temperature sensor (YN ELHLZ54H MHE A RS T
)\ neer SN2 i 1 JR ) ;Sustain high voltage of controller (3K

ShELALEE A AR B )
Over speed———#BiH

116




AR R

specification

(1) Temperature rise GEF})

Working voltage (T/EWETEE)

Torque—speed character (3E5F—4E IS 1tE)

Continuous torque (FEEFE4E)

Continuous power (RF4EIh=)

Peak torque (M{E%E4H)

Peak power (&g Ih%)

Input

Block torque GERH5E)

and
output
performa

nce ( &y Al

Maximum working speed (& L{EE#)

.. - Maximum efficiency of driving motor system(ZEKzhHLHLER S
%{%%g&lgﬁﬁ@b lﬂ%F’u‘&ﬁﬁl%);H:'Lgh—efficiency working scope of drive motor
s system (EBIHNRLE R TIEX)

i A

(18)

Control accuracy| Speed control accuracy( ¥ i 3% %l ¥ & ) ;Torque control
accurac RERE)

Response time Speed response time( ¥ I Wy M B} [B] ) ;Torque response
(o 7 B [E]) 't ime (% 45 1 3 i [A])

Output current | Continuous working current of controller (ZX3jj Hi#/l 4% i 28
FHEIBFIHER RS T/E®R ) ;Short time working current of controller (I
S B LR 4 25 4 B T /E BB %) ;maximum working current of]
control ler (AXzH HLTHE hI28 B A T 1E HLIR)

Feedback character (8% HLAEFIE)

AT AR R

specification

Safety

Grounding check (Z&HHKE)

(Z4eh)

Protection function (3Xz}EHLIEHI2SKIET TRE)

3

drive motor controller support capacitor discharge duration(ZK3)

EEL A5 ] 5 S35 L T HEL B [R])

Enviro

Low temperature ({£i8)

ment

High temperature (i)

accom

Temperature and humidity BV

modati

Vibration (fit#E5h)

on(FhiE

IP grade (BiAK. BHZR)

ENAE)

salt erode (%)

(6)

IMC/EMC( | EMC (ERREEST R0
B IE A M IMC RS LILM)

(1) Re

libility (AT HEkk)

2012-7

-16 BIT—sbxmr k% 20
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O HEBEIE. WEDENDERRZRE.
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O RS TR 2 TP A

2012-7-16 BIT-sh &L A%

AT AR R

00 QC/T893-2011 (HuzhiaA % AR EINEA L
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PESR | gpw
AR 3 IABLA
— R HE 4 % AH
y&&; 5 HEEBRY
ELSSE 6 MLEL R B X AL L HA

2012-7-16 BIT-sh%mI k% 22
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00 QC/T896-2011 (HFNIEFHWKBIHENLARS
o)
B OBOEN IR E, ARENSIEREHEY
BRSO GRAFEZEIS)
B RO CRALEBAHIB)

2012-7-16 BIT-shk®mx k% 23

AT A

O (ISGREWHMERK Yy |
%) Vi L
B 400/ TR v il

, > 2 i / //% 7
i §é/é%%%t

B PRSI e o
By TSTS) % B _—
m R A E v : ‘
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Zilai ZHAO

Mr. Zilai Zhao is currently the Business Line Director of Propulsion
Systems at Magna E-Car Systems, Rochester Hills, Michigan, U.S.A. He
oversees two major global product lines: inverters and electric motors
for electric, hybrid and fuel cell vehicles.

Mr. Zhao has a Bachelor’s degree from Tsinghua University, an MSEE
degree from the University of California — Los Angeles and an MBA
degree from the University of Michigan — Ann Arbor.

Mr. Zhao has been working on vehicle electrification since late 90’s first as controls engineer and
later moving into various business leadership roles. He led product and technology development
projects such as Steer-By-Wire system, Electric All-Wheel-Drive and high power density inverter and
power module. The 2012 Ford Focus Electric uses inverter and electric motor designed and
produced by Mr. Zhao's Business Line at Magna E-Car.

Mr. Zhao held 5 US patents on various vehicle electric propulsion technologies.

Prior to joining Magna E-Car, Mr. Zhao worked for Magna Electronics, Infineon, Wavecrest
Laboratories and Visteon.

R FOR ST AR A5 S S AR M B Ok LI T (2SR AN B Bh R e RS RV 2
W RGOS BN, ATTR AR L, LRSS L, BRDLIE R, X
A Sl eI 1 ) KB B R E i A R B D Dy SR R

B EE ERE HEME R TR, SERINN RIS AL H U DR AR (R R 2 A
DA S ] S RO P R 2 I B A ) T A A -

BN 90 FEAR TG NSV I AR . P AR TR, TWidp N B, 7™
2o, g5 RRAFEI . A ST I i RS A H AR A Bl B 1 R g8, Hsh YR K
BNRGE, A ARG M DA o ARy 2012 SR H AR 20 F st AR v T8 R it e AE
AT A ) 100 T PLYiAR - HIAL.

BSEAEANA 5 TR TV IR B BRI S [ L A1

FEMAZAR B G RGN, BSEA G IR T AR AL 7 A r], 5 R SeE, B
e 21 5 LA R A T3
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SYSTEMS

Sino-U.S. Workshop on New Energy Standardization, July 23 2012

Electric Vehicle Propulsion Systems Standardization Discussion — U.S. Perspective (Abstract)
Zilai Zhao, Propulsion Systems Business Line Director, Magna E-Car Systems

Although electric motors and motor controllers are not fundamentally new technologies, using them as
primary propulsion systems of modern automobiles posts unique challenges. Many existing automotive
and industrial standards are used to guide electric vehicle propulsion systems design, testing and
manufacturing while more are being developed. These standards range from component quality to
interfaces to safety. However, adaptation of exiting standards to electric vehicles has not been straight
forward. This presentation will focus on some of the key challenges in adapting existing standards and
developing new standards for electric vehicle propulsion systems. These challenges include, but
certainly not limited to: quality standard for new and existing component and system technologies,
propulsion system performance and testing, electromagnetic compatibility specification and testing and
safety. This presentation will also touch upon the business of propulsion systems. Due to low production
volume and variability in new energy vehicle design, the business case for propulsion systems has been a
tough one. Vehicle structure and performance goal seem to always push propulsion system beyond the
designed scalability. In order to optimize cost and performance, both OEMs and suppliers must both
make some compromises. Finally, this presentation will highlight some of the latest development in
propulsion system technologies in the U.S.

FB)ZEIRE) R AR - RERAE GHE)
A, WS RGNS B, AR B RS

AR AL LB A 2B R BRI, (EE X LU BN Y 2 IR 10 9Kz Egab
Gk TR Z R Pkl . VF 2V MM DML EORBR AT DL ] LASR - B8 4 3K 5 R e i
vhy Wl . SR, SR B HE R R S o X SEHAT USRI ARG T %
APERCR . ML et AFSRA. ART, SEPUA IR AEN AT BB 4 EIF AN . AR
T TR AE N DT b AE AT LB bl v B OGP Al . IX e bR ds, HARMRT, BURJL
Ze: TSI MEIIE S RGO TCRARE, WK R HITERE S ILINK, amideA . UL At
AR MK A S KB AR ST SR DL o H1 T AR BT BEIS A S AR REUSV U A B 1 22 R
WA RGAE DA BERVEZ AR e ¥ NS5 PR RESR R UL B T KB R AL
BT RN, O T SA S PERE, VAR OB R AL A I e )R, AR
R IR E) R G RARAE SR [ K BT Bl 17
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Ken Boyce

Ken Boyce is Principal Engineer Manager — Energy at UL LLC. Ken has over
25 years of experience in safety engineering across a wide range of product
sectors including industrial, high-tech, appliance, and innovative products.
He is presently the technical manager for energy technologies, overseeing
standards development and technical operations for renewable energy,
energy storage, electric vehicle, biofuel and other equipment. Ken is active
in the code-development community, serving as a longstanding member of
National Electrical Code Panel 1 and authoring several code proposals. He
works closely with US National Laboratories, including the completion of a
number of significant research projects. Ken is a graduate of the lllinois

Institute of Technology and is a Registered Professional Engineer in lllinois.
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Safety of EV Infrastructure
and Batteries

Sino-US Workshop on New Energy Standardization
Beijing, China
23 July, 2012

Ken Boyce
Principal Engineer Manager - Energy
UL LLC

© 2011 Underwriters Laboratories Inc.

Overview

Existing Technologies
Emerging Technologies
Standards Development
Areas of Involvement

®
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EV Safety Challenges

» Electrical Hazards: e.g. shock,
external short-circuit, overcharge.
over-discharge, imbalance e

* Mechanical Hazards: e.g. shock,
drop, crush, intrusion,
vibration, mechanical abuse and

crash response

®

Thermal Hazards: e.g.
overheating, thermal cycling

Insufficient or lack of QC
measurements — complicated by
global supply base of raw
materials and components

Some Key EV Equipment Safety Standards

standards

EVSE

Personnel
Protection System

Cables

Wireless Charging
Systems

Plug/Coupler

Chargers

Batteries

On-board
converter/inverter

V2X

ANSI/UL 2594
IEC/EN 61851

UL 2231-1

ANSI/UL 2231-2
ANSI/UL 62

UL Subs 2733, 2734
IEC 60245

UL 2750*
SAE J2954*

ANSI/UL 2251
IEC/EN 62196

UL 2202
IEC/EN 61851, 61558
ISO 17409*

ANSI/UL 2580
UL Sub 2271
SAE J2929*

UL Sub 458A
IEC/EN 60730

UL 9741*

EVSE products such as EV Cord Sets, EV Charge Stations, and EV Power
Outlets supplying power to an on board charger

Personnel Protection Equipment (PPE) as required by the NEC to protect
against electric shock

Type EV cables in accordance with the National Electrical Code, ANSI/NFPA
70, and on-board cables

Wireless power transmission. UL 2750 addresses safety; SAE J2954
addresses process/communications

EV connector and inlet (coupler) for connecting power to an electric vehicle

On-board or off-board products supplying DC charging current to a battery

Batteries and battery packs of Li-ion or other technologies (depending on
scope of standard; UL 2580 is technology independent). ISO is also
working on a battery safety standard.

On-board converters & inverters to modify voltage levels

Safety and connectivity of Vehicle-to-Premises and Vehicle-to-Grid power
transfer

* Under development
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Infrastructure equipment

In the US, EV built infrastructure is subject to compliance
with NFPA 70/National Electrical Code (NEC)
compliance (including Article 625); enforced by local
regulatory authorities —

The NEC addresses safe EV charging
environment; certification of infrastructure
equipment is required.

NEC presently undergoing regular 3-year revision cycle
with many changes on EV equipment; scheduled to be
finished mid-2013.

® s

On-board equipment

In the US, overall vehicle safety addressed by US
Department of Transportation NHTSA regulations and
conformance scheme

On-board equipment is not mandated to be certified

Compliance with applicable standards provides a level of
due diligence, demonstrates

supply chain confidence, and
differentiates from competitors
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Overview

Existing Technologies
Emerging Technologies
Standards Development
Areas of Involvement

®

Electric Vehicle Batteries

The US Safety Standard is ANSI/UL 2580 — Standard for
Plugs, Receptacles and Couplers for Electric Vehicles

The Scope covers Electric Energy Storage Assembly
(EESA) of EV batteries (not chemistry specific),
electrochemical capacitors, hybrid systems of
batteries and electrochemical capacitors for use in on-
road vehicles and industrial off-road vehicles

The safety requirements address electric shock, fire,
personal injury (from explosion, mechanical hazards

and toxic releases) ,
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Electric Energy Storage Assembly (EESA)
Boundary Diagram
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Key UL 2580 Requirements *

» Cells/capacitors need to comply with applicable \
safety standards

* Requires 2-pole Manual disconnect and automatic
disconnect on detection of isolation loss (<100 Q/V)

» Electrical tests include overcharge, short circuit,
over-discharge protection, imbalanced charging,
isolation resistance, and failure of cooling system

* Mechanical tests include vibration endurance,
rotation, shock, drop, crush

* Environmental tests include thermal cycling, salt
spray, immersion, internal fire exposure, and
external fire exposure

» Combustible concentration and toxic gas monitoring
@y methods are used 10
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Connectors and Inlets

The US Safety Standard is ANSI/UL 2251 — Standard for
Batteries for Use in Electric Vehicle Applications

The Scope covers devices rated up to 600 V ac or dc,
and up to 800 A ac or dc, open to any and all
configurations

Cable may or may not be provided; Type EV cable is
Listed to UL 62, the Standard for Flexible Cords and
Cables.

@ .

Different Connector/Inlet Configurations

earth
- proximity | control pilot
Y A
~ [ 4
S f
[\
. Loz s

SAE J1772 Mennekes

Source: jessicafen.en.ec21.com Source: www.mennekes.com

-

CHAdeMO (Japan) DC Connector (China)

ource: www.teslamotorsclub.com Source: : IEC 62196

® .
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SAE Specifications for Connectors and

Inlets
SAE Level Definitions

ACLevel 1: DCLevel 1:

Voltage rating of 120 Vac, single phase Voltage rating of 200500 Vdc

Qurrent rating of 12 or 16 A Qurrent rating<80 A

Maximum power of 1.44 or 1.92 KW Maximum power of <40 kW
ACLevel 2 DCLevel 2:

Voltage rating of 240 Vac, single phase Voltage rating of 200500 Vdc

Qurrent rating <80 A Qurrent rating< 200 A

Maximum power of <19.2 kW Maximum power of <100 KW
ACLevel 3: DCLevel 3:

Under Gonsiceration Under Consideration

@ .

Charge Stations and Charge Cables

Charge Stations may be:
*Indoor or outdoor use

* Cord Connected or Hardwired

Charge stations and Charge Cables have an ac ‘ @1 »

output and are intended to provide power to an \
i
w

-

[}
| b

on-board charger. “

—7

Must be provided with Personnel Protection
Systems in accordance UL 2231, the Standard for
Personnel Protection Systems for EV Supply Circuits.

) "

130




Charge Stations and Charge Cables

The safety standard is UL 2594, Standard for Electric
Vehicle Supply Equipment.

The scope covers products intended to provide output
power to an EV on-board charger, and can be rated
up to 250 V ac input

This standard covers all equipment that is commonly
designated as Electric Vehicle Supply Equipment
(EVSE)

@ ;

Chargers

Chargers may be:
*Indoor or outdoor
* On-board or off-board
* Cord connected or hardwired

Off-board chargers supply a dc output to the vehicle in
order to directly charge the vehicle battery; On-board
chargers convert EVSE ac output to a dc charging
voltage for the vehicle battery.

All off-board chargers are provided with Personnel
Protection Systems in accordance with UL 2231.

® .

131




Chargers

Standard in ANSI/UL 2202, Standard for Electric
Vehicle (EV) Charging System Equipment

Scope covers devices that have a dc output and are
intended to provide that output directly to the vehicle
battery for the purposes of recharging that battery.
Device may be rated up to 600 V ac input.

Overview

Existing Technologies
Emerging Technologies
Standards Development
Areas of Involvement

® .
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Wireless Charging

Wireless charging is an area
of great interest for new
product development

Wireless charging offers
many advantages by
removing the need for a

physical connection = p— 5 -

However, the nature of
wireless charging causes
new safety issues to emerge

@ .

Wireless Charging Systems

Wireless charging systems consist of an off-board
power source with a

primary coil, and a secondary

coil located on the vehicle.

When the vehicle is parked ‘
over the primary coil, 0w
charging occurs by :
inductive transmission.

Systems may be residential or commercial (e.g.
@installed in public parking lots).

20
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Nissan Leaf Wireless Charging

21

Wireless Charging Safety Issues

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.

® .
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Bidirectional Vehicle Power: V2X

“V2X” is used to refer to transmission or power from
the EV battery to other systems, such as Vehicle to
Home (V2H)/ Premises(V2P) or Vehicle to Grid (V2G)

V2X technology may be used in applications such as:

» Connection of EVs to a home or premises power
system for emergency or peak demand power from
the vehicle battery.

* Connection of a vehicle fleet to provide premises or
grid power during down times, such as a fleet of idle
electric school buses during the summer months.

@ .

V2X Challenges

There are specific concerns that need to be worked
through in relation to this technology. These include:

* Coderules related to connection of separately
derived power systems

* Grid connection means and grid compatibility
* Back feed protection methods from the EV
* Functioning of the personnel protection system

These issues are being addressed in various forums.

) 24
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Battery Technologies

Batteries account for a
significant portion of the
EV cost and mass

The drive for increased
battery economy, energy
density, and performance
leads to continual
exploration of new battery
technologies — for
example lithium
phosphate, lithium air, or
lithium-sulfur

Cost per kWh

@ :

Future battery technologies

UL 2580 is not focused on a specific battery
technology, however new technologies may present
new and unique safety challenges.

UL is active in industry collaboration and technical
research in order to address and support the
introduction of new technologies for EV batteries in
the future

—

|

26
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Overview

Existing Technologies
Emerging Technologies
Standards Development
Areas of Involvement

@ '

Crucial role of safety standards

The rapidly evolving EV technology and global
supply base demands standardization relative to
infrastructure, designs & safety

A safe and secure infrastructure is key to
successfully deploying EVs

UL is actively working with stakeholders to
develop standards and test methods for safe EV
use

®
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North American Harmonization

Currently harmonizing tri-national standards with
Canada and Mexico, using UL standards as the
base:

*UL 2594 >ANSI-UL 2594/CSA 280/ANCE XXX I * I

*UL 2251 >ANSI-UL 2251/CSA 282/ANCE XXX

*UL 2231-1 >ANSI-UL 2231-1/CSA 281.1/ANCE XXX
*UL 2231-2 >ANSI-UL 2231-2/CSA 281.2/ANCE XXX

All documents are scheduled to be published Q3
2012.

@ :

Standard Development Efforts

As previously noted, UL has also been developing
requirements for emerging technologies.

» Wireless Charging safety standard UL 2750, Wireless
Electric Vehicle Charging Systems is drafted; it is
being coordinated with SAE J2954, Wireless Charging
of Plug-In Vehicles and Positioning Communications.

* Vehicle to Premises/Grid safety standard UL 9741,

Bidirectional Electric Vehicle Charging Systems and
Equipment is being drafted.

Other safety standard needs are continually being
monitored and addressed.

® ;
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Global Standards Development

UL participates on many different committees and
working groups as technical experts in order to
further the development and alignment of safety
standards.

These activities include participation on:
* Society of Automotive Engineers (SAE) committees
*|[EC Technical Committees
*|1SO Technical Committees

* Society of Automotive Engineers of Japan (JSAE)
committees

@ .

Quick Overview
Existing Technologies
Emerging Technologies
Standards Development
Areas of Involvement

® .
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UL Involvement

UL collaborates with the many organizations on the
development of EV safety and infrastructure safety,
including:

» National Highway Traffic Safety Administration (NHTSA)

* National Fire Protection Association (NFPA)

* US National Labs

» National Electrical Manufacturers Association (NEMA)

In addition, UL staff serve as participants and chairs on
the development and implementation of the ANSI Road
Map for Electric Vehicle Safety.

@ .

Providing Assistance

UL is on the ground in many locations providing
assistance in program development, requirement
development, and training. These areas include:

*US

* Canada
*China
*Japan

e Singapore

* Australia

* South Korea

) %
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Summary

EV safety standards &
regulations are in a very dynamic
state

Much work is being done on a
national, regional, and
international scale

UL is committed to supporting
safe and effective deployment of
electric vehicles through
standards, research, testing,
certification and training

@ .

Thank you

kenneth.p.boyce@ul.com

+847.664.2318
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Rich Byczek

Rich Byczek is the Global Technical Lead for Electric Vehicle and Energy
Storage at Intertek. Based in Detroit, Michigan, Rich is responsible for the
technical development of Intertek’s EV and Battery testing labs across
North America, Europe and Asia for th past 2 years. Previously, he was the
Operations Manager of Intertek’s Detroit site for 5 years, directly
responsible for all battery performance, safety and transportation testing,
as well as reliability and certification testing of Electric Vehicle charging
stations and support electronics. Rich has over 17 years experience in
product validation, EMC testing, and automotive product development.
He sits on several performance and safety standards committees related to batteries
and electric vehicle systems, and is the chair of the SAE Battery Test Equipment
committee. Rich holds a Bachelor of Science in Electrical Engineering from Lawrence
Technological University.

Contact Info

Rich Byczek

Intertek

Technical Lead — Electric Vehicle and Energy Storage
13200 Levan Road

Livonia, Ml 48150

Office: 734-591-9161

Cell: 248-219-1099

Fax: 734-432-0555

Email: rich.byczek@intertek.com

Web: www.intertek.com/ev
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Intertek

Valued Quality. Delivered.

Safety Testing, Regulations,
and Standards

Rich Byczek
Global Technical Lead — EV and Ene
Storage

www.intertek.com

Objectives ’

Valued Quality. Delivered.

eUnderstand the Electric Vehicle-Related certification requirements & process for North
America

e|dentify relevant standards for Electric Vehicle Supply Equipment
e|dentify component specific and special cases for certification

2 www.intertek.com
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Who are the governing bodies?

Valued Quality. Delivered.

In the United States — NFPA

*NFPA — National Fire Protection Association
*Develops Standards, including NFPA 70
*NFPA 70 is The U.S. National Electric Code (NEC)

* Adopted within local U.S. building and construction codes

NFPA’

*Article 625 of the U.S. National Electric Code indicates that all
Electric Vehicle Supply Equipment (EVSE) materials, devices, fittings and associated
equipment shall be listed or labeled

3 www.intertek.com
Who are the governing bodies? Intertek
Valued Quality. Delivered.

Aren't manufacturers required to use UL for their compliance testing? Isn't this
mandated by the standards themselves?

* The simple answer to both questions is "no"

* To satisfy the prerequisite of having your products tested by an independent organization,
the true legal requirement is that the laboratory which performs the testing be a Nationally
Recognized Testing Laboratory (NRTL) recognized by OSHA

4 www.intertek.com
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Who are the governing bodies?

Valued Quality. Delivered.

In the United States — OSHA

*OSHA (U.S. Department of Labor: Occupational Safety & Health Administration) oversees
workplace safety regulations, which are US law and contain requirements for "approval” (i.e.
testing & certification) of certain products by an NRTL — Nationally Recognized Testing
Laboratory

*Requirements are found in Title 29 of the U.S. Code of Federal Regulations and the
provisions for NRTL certification are generally in Part 1910 (29 CFR Part 1910)

ISHA

Occupational Safety
and Health Administration

5 www.intertek.com
Who are the governing bodies? Intertek
Valued Quality. Delivered.

An NRTL is an organization that OSHA has "recognized"

* An NRTL is authorized to provide an independent evaluation, testing and certification of
electrically operated or gas- and oil-fired products based on standards developed by U.S.-
consensus standards organizations such as the American National Standards Institute (ANSI)
and Underwriters Laboratories (UL)

* “Recognition” includes demonstrating to OSHA the capability, control programs,
independence, reporting and complaint handling procedures to test and certify specific types
of products for workplace safety

ISHA

Occupational Safety
and Health Administration

6 www.intertek.com
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Who are the governing bodies?

Valued Quality. Delivered.

What does a safety mark tell me?

e Safety marks such as ETL, UL, and CSA signify that the product has been tested to,
and found to comply with, national safety standards by a qualified, independent testing
laboratory

* The presence of a safety mark also means the product is ‘listed’ in the NRTL's
“directory” — public record.

* And, is part of an on-going follow-up program that ensures the products continuously
comply with the applicable standards

Intertek LISTED
7 www.intertek.com
Who are the governing bodies? Intertek

Valued Quality. Delivered.

What about "CE Mark”, or equipment certified by foreign testing organizations?

* The CE mark is a generic mark used in the European Union (EU) to indicate that a
manufacturer has declared that the product meets EU safety requirements

¢ CE is unrelated to the requirements in the US
* Inthe US, the product must have the specific mark of a recognized NRTL

¢ However, data used to attain NRTL certification, may be applicable to declaration of
compliance for CE marking

* CE marking is based on compliance with EU directives and EN-based product standards.
¢ Also applies to CHADEMO-certified DC Chargers. Does not influence US-safety listing

C€

8 www.intertek.com
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Who are the governing bodies?

Valued Quality. Delivered.

What other “international” requirements exist?

IEC

*The International Electrotechnical Commission (IEC) is a non-profit standards
organization that writes International Standards for all electrical, electronic and related
technologies

IECEE

*|EC System for Conformity Testing and Certification of Electrotechnical Equipment and
Components), known as the CB Scheme

9 www.intertek.com
Who are the governing bodies? Intertek
Valued Quality. Delivered.

CB Scheme?

*The CB Scheme is an international program (under IECEE) for the exchange
and acceptance of product safety test results among participating laboratories
and certification organizations around the world

*The CB Scheme offers manufacturers a simplified way of obtaining multiple
national safety certifications for their products — providing entry into over 45

countries
| EC | TECEE
CB
10 www.intertek.com
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Who are the governing bodies?

Valued Quality. Delivered.

CB Scheme, continued...
Category ELVH

This new category includes Electric Vehicle Supply Equipment, Cables and
Connectors

IEC 61851-1 is the relevant main standard for EVSE in this category.
IEC 62196 (EVSE Connectors) are included in this category
* NOTE: these are not currently harmonized with US standards.

IEC 60950 (Telecommunications Equipment) may be included to cover
installed credit card readers, bluetooth devices, or Wi-Fi options within EVSE

11 www.intertek.com
Self Declaration vs Product Safety Listing
Valued Quality. Delivered.

Self Declaration:
- In the U.S. most onboard vehicle components are certified through a “self-declaration” process

- Manufacturer or Supplier performs required testing in-house, or through a 3™ party laboratory
organization, with compliance determined by the Automotive OEM.

Product Safety Listing:

- Off the vehicle — EV Charge Stations & Components require “Listing” to applicable national or
international standards

Component Recognition:

- Components within listed products: may have specific requirements “
- Similar to Product listing, but denotes an incomplete product or specific usage limits.

12 www.intertek.com
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EVSE — Standards In the United States

Intertek

Valued Quality. Delivered.

Charging Station (EVSE)
UL Subject 2594, IEC 61851

Personnel Protection Circuitry

UL 2231-1 and UL 2231-2

Charging Plug / Outlet
UL 2251, IEC 62196,

/ SAE J1772

13 www.intertek.com

EVSE — Standards In the United States

Intertek

Valued Quality. Delivered.

Charge Stations — AC Output

UL Subject 2594
OUTLINE OF INVESTIGATION FOR Electric Vehicle Supply Equipment

This outline covers electric vehicle (EV) supply equipment, rated at a maximum of 250 V

ac with a frequency of 60 Hz and intended to provide power to an electric vehicle with on-
board charging unit.

Wall Mount Charge Station for homeowners - typically mounted in

the homeowner’s garage and connected to 240VAC 60Hz source for high
amperage charging.

www.intertek.com
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EVSE — Standards In the United States -
Intertek

Valued Quality. Delivered.

Travel Cordset Charge Station for homeowners - device is typically
carried in the vehicle for charging while on the road. Typically connects

to 120VAC 60Hz source.Lower amperage charging.

Municipal Charge Station — can be provided with both 120VAC 60Hz
and 240VAC 60 Hz sources. Can be mounted anywhere: parking lots,
hotels, etc. May be provided with a variety of options for things such as
credit card readers, 1/O ports for recording data etc.

www.intertek.com

15

EVSE - Standards In the United States

Valued Quality. Delivered.

Battery Chargers — DC Output

UL 2202
UL Standard for Electric Vehicle (EV) Charging System Equipment,
Second Edition

Supplied by circuit of 600Volt or less
For recharging batteries over the road EV's

On-board or Off-board the vehicle
“Chademo” Quick Chargers fall under this standard

www.intertek.com
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EVSE — Standards In the United States

Intertek

Valued Quality. Delivered.

CCID — Charge Circuit Interrupting Device

Devices covered by UL 2231-1 and UL 2231-2 are typically control circuits that are not
complete products but are circuit boards to be fitted into a Charging Station.

* Often certified as “recognized components”, rather than listed products
UL 2231-1

Standard for Personnel Protection Systems for Electric Vehicle (EV) Supply
Circuits: General Requirements for First Edition, revised

These requirements cover devices and systems intended for use in accordance with the
National Electrical Code (NEC), ANSI/NFPA 70, Article 625, to reduce the risk of electric
shock to the user from accessible parts, in grounded or isolated circuits for charging
electric vehicles. These circuits are extended to, or on-board, the vehicle.

17 www.intertek.com

EVSE - Standards In the United States

Intertek

Valued Quality. Delivered.

UL 2231-2
UL Standard for Safety for Personnel Protection Systems for Electric Vehicle (EV)
Supply Circuits: Particular Requirements for Protection Devices for Use in
Charging Systems, First Edition, revised

This standard is intended to be read together with the Standard for Personnel Protection
Systems for Electric Vehicle (EV) Supply Circuits: General Requirements, UL 2231-1. The
requirements of UL 2231-1 apply unless modified by this standard. This Part contains the
construction and performance requirements that are applied to a device that is intended to
become an integral part of an overall device or charging system.

- CCID: Charge Current Interrupt Device

- Isolation Monitors

18 www.intertek.com
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EVSE — Standards In the United States ’ -
Intertek

Valued Quality. Delivered.

Charge Connectors

* Often certified as “recognized components”, rather than listed products

UL 2251
UL Standard for Safety for Plugs, Receptacles and Couplers for
Electric Vehicles, Second Edition

These requirements cover plugs, receptacles, vehicle inlets and connectors, rated up to
800 amperes and up to 600 volts ac or dc

Intended for conductive connection systems

Vehicle Coupler — Coupler for providing power to the on-board charger. Typically,
part of the EVSE, but may an “extension cord” with coupler on both ends.

SAE/ IEC/ CHADEMO

o d! Vehicle Inlet — Standard power inlet on vehicle

‘, -

www.intertek.com
. Intertek
Charging Performance ’ -

Valued Quality. Delivered.

SAE J1772: AC Level 1 and Level 2

(in process): DC Level 1 and Level 2 incorporated
IEC 62196: Single and 3phase AC adapters
CHADEMO: Japanese DC adapter and protocol

20 www.intertek.com
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DC Quick Charging: CHADEMO

Valued Quality. Delivered.

Currently in field in Japan and US (SAE J1772 DC connector pending)
Uses CAN (Controller Area Network) Bus interface
Battery direct communication to Control Charge Current

Max power: 50kW

Max Voltage: 500VDC

Maximum Charge Current: 125ADC

21 www.intertek.com

Field Labels

Valued Quality. Delivered.

For Custom-built systems (one-of-a-kind or few-of-a-kind), or unlisted
products that are “red-tagged” by the Local Inspector.

Field Label Program: An NRTL Engineer will evaluate the product in its
installed location, to the appropriate safety standard and applicable
NEC/NFPA requirements.

Example:

Japanese CHANDEMO product installed in US facility,
demonstration model/prototype installed at client location.

NRTL will evaluate the INSTALLATION according to Article 625 of
the National Electric Code, apply the mark directly to the product,

and submit report directly to the local authority.
- FIELD EVALUATED
To Recognized
National Standards
By

Intertek 123456

22 www.intertek.com
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’ Intertek

Valued Quality. Delivered.

Thank You !

Rich Byczek, Global Technical Lead
Intertek

rich.byczek@intertek.com

+1 734 591 9161

23 www.intertek.com
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Gary S. Schkade

Gary S. Schkade

General Manager, China
Managing Director, Asia-Pacific
SAE International

Mr. Schkade is the General Manager of SAE’s operations in

China. In early 2012, he launched SAE’s newly formed
wholly owned foreign enterprise in Shanghai. Since 2004, he has lead SAE’s
operations and business development in the overall Asia-Pacific region. Prior to
his current assignment, he has also been responsible for advancing SAE

International’s special initiatives in Mobility Electronics.

Before SAE International, Mr. Schkade was with General Motors, starting in 1980
at the GM Research Laboratories working in Advanced Powertrains and then
Chassis Systems. He became a Section Head in Systems Engineering. Subsequent
positions included Engineering Group Manager with the GM Truck Group
followed by Resident Manager for Truck Product Development at the GM Proving

Grounds in Arizona in the United States.

Mr. Schkade has a Bachelor of Science Degree in Mechanical Engineering from

Kettering University and a MBA in International Management from the

Thunderbird School of Global Management.
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SAE International

V2G Communications, Battery & Fuel Cell Standardization

SAE Standards to Support Electro-Mobility — _
Gary Schkade, "\

General Manager, China
SAE International

Sino-U.S. Workshop on New Energy Standardization — Beijing,
Julv 23. 2012

Agenda

V2G Communications, Battery & Fuel Cell Standardization
SAE Standards to Support Electro-Mobility

> The Future of Vehicle Electrification - Successful
Implementation

Electro Mobility Technology Enablers

Conductive and Inductive Charging Interface Standards
Overview

Vehicle Battery Standards
Future Focus — Hydrogen Fuel Cell Standard Activities
New Standards Committees to Address Technology Trends

Y VvV

Y V V

Sino-U.S. Workshop on New Energy Standardization — Beijing, ;" - ‘lf l'..".‘

Julv 23. 2012
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The Future ot Electrification - Successtul

Challenges:

*Technology
*Governmental Regulations
eConsumer Needs

Slide: courtesy of Magna Int’l.

Sino-U.S. Workshop on New Energy Standardization — Beijing,
Julv 23. 2012

The Future of Electrification - Successful
Implementation

b3 — “Plug-In Electric Vehicle
broperability with Electric
pply Equipment (EVSE)” —
rogress

ent/Industry Research

ect: Advanced Vehicle
d Evaluation - Infrastructure
valuation

requirements, specifications,
dures and certification

5 to ensure the

bility of PEV's and PHEV'’s
ic Vehicle Supply Equipment

. . «Interoperability
Is it going to work? “Reliability

Every time? All the time? “Charger efficiency
*Vehicle to arid

icatinn
Sino-U.S. Workshop on New Energy Standardization — Beijing, ;" - ‘[A‘ l'..".‘

Julv 23. 2012
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Electric Vehicle Technology
Development

New EV Technologies require knowledge and expertise gained through
Collaboration

* Vehicle Electrification

* Energy Storage Devices

* Power Electronics and Power Motors

¢ V2V and V2| DSRC Communications

¢ Conductive Charging e Research
* Inductive Charging e Collaborative
* EV Safety (First and Second responders) Efforts

Grid Interface & Comslidei catiesysof Magnaintl. o [N U

Sino-U.S. Workshop on New Energy Standardization — Beijing,
Julv 23. 2012

Technology Enablers

Implementing New Technologies: This is where our

indSfetgBRetems (Passive, Functional & Active)

2009 Data - Fatalities and Fatality Rate, by Year
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An 85% fatality rate reduction has been realized in the US from 1950 to 2009 as a
result of cooperative industry efforts for advancements in automotive safety.
We can and should expect similar results in vehicle electrification.
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Technology Enablers

SAE Electro-Mobility Ground Vehicle
Standards Development Activities

Volunteer, consensus based
standards development
process

*Total Committees: 580

*Total Committee Members:
8,064

*Total Standards Published :
10,077 (Ground Vehicle
2,081)

Active Standards: 8,635
(Ground Vehicle 1,681)

*Standards In Development

/Review: 657

Vehicle Electrification
*EV, PHEV's
*Batteries

*Smart Grid

*J1772™ Connector

Leading SDO in NIST
Roadmap

for Smart Grid
interoperability

29 active committees
«774 committee members
52 standards developed or

il I'process

SAE International is a leading standards organization identified
in the NIST Framework and Roadmap for Smart Grid and
"Interoperability Standards to Support Plug-In Electric

\/ahinl n
VENICIES.

Sino-U.S. Workshop on New Energy Standardization — Beijing,

Julv 23. 2012

Technology Enablers

Simply Connecting?

ce e
.o .
e,

Electric Utility
Power System
(Utility)

Lo,

OASISd =Pl | RESEARCH INSTITUTE

Sino-U.S. Workshop on New Energy Standardization — Beijing,

EV or PHEV require multitude of
standards:

«Physical connectors

«Interfaces

«Power levels

*Battery standards

*Energy exchange protocols

*V2G communication protocols
(between vehicles and the grid)

—>

Electric \lehicle’ , ZigBes™
Energy Tlanster "+ Alllance

System

Srhart Energy 2.6

(EV-

S)

P I TIT I IR S

SAE International !

Julv 23. 2012
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Technology Enablers
SyStem ApproaCh tO Safety National Electrical

Code

Article 625 — Electric
Vehicle Charging
System

| — General

Il = Wiring Methods
Il — Equipment
Construction

IV — Control &
Protection

V —EV Supply
Equipment Locations

UL 2231-1

Personnel Protection
Systems for EV
Supply Circuits

On Board Battery
Charger UL 2202.

J2929 EV and PHEV
propulsion Battery System
Safety Standard

J2344 Guidelines for EV
Safety

J1766 Recommended
Practice for EV/ HEV
Battery Systems Crash

UL 2231-2

Protection Devices
for Use in Charging

Testing Systems
Sefety and - P
Charging Outline for

charging / SG
standards: P2030,

plug

Investigation for EV

Sino-U.S. Workshop on New Energy Standardization — Beijing,

Julv 23. 2012

Technology Enablers

SAE J1766
EV/PHEV Crash
Integrity SAE J1772™
Testing SAE J2929 1SO 23273 PEV
EV/HEV Fuel Cell Conductive
Battery Safety Vehicle Charge
Standard Safety Coupler

SAE J2578
Fuel Cell SAE J2380
Vehicle Vibration
Safety Testing of
FMVSS 305 Electric
Electric Powered Vehicle
GS_EE|_3234;‘ Vehicles; tteri
uidelines for :
Electric Vehicle Electrolyte Spillage
i SAE J2464 ; and Electrical
Y Electric Vehicle Shock Protection ISO 6469
Battery Abuse EV Safety
Testing

v+ AEV Safety Standards

Sino-U.S. Workshop on New Energy Standardization — Beijing,
Julv 23. 2012
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Technology Enablers

EV / PHEV Charging Interface

SAE Hybrid Vehicle Committees are leading the effort to
define charging functionality and standardize the
connection hardware from EV to EVSE

SAE-J1772 Standard defines:

*Charging capacity & operating voltage
by “Level’—AC 1 &2

Electrical safety & circuit protection of
EVSE

*Physical properties of the connector

*EV to EVSE communications &
charging controls

Sino-U.S. Workshop on New Energy Standardization — Beijing,
Julv 23. 2012

Technology Enablers

Next Generation — SAE Combo
Connector

Photo courtesy of REMA North
JAmerica

SAE International”

The SAE Combo Charge Connector” standard sets the foundation for a
combined charging system for electric vehicles in Europe and North

AN a

Sino-U.S. Workshop on New Energy Standardization — Beijing, ;" - ‘[A‘ l'..".‘

Julv 23. 2012
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Technology Enablers
DC Combo Inlet Design

Integration of AC and DC into a single inlet provide high freedom for vehicle design.

Combo 1 Inlet for US Combo 2 Inlet for Europe

Harmonize .
d

Scale 1:2 Scale 1:2
Combo Connector based on Type 1 and Type 2 have been submitted to IEC in a single
document by Germany and US. Both Combo Connectors have identical package and

fixation.
ourtesy of Initiative Charging Interface by Audi, BMW, Daimler, Porsche, VW (coordinated by Dr. Heiko Dorr,heiko.doerr@carmeg.com

Sino-U.S. Workshop on New Energy Standardization — Beijing,
Julv 23. 2012

Technology Enablers

Relevant Standards for the Charging Interface (Europe and US)

5 Ch. A,ng
Interoperabilit Topology
IEEE IEEE
SAE ¥2953/1 P2030/.1/.21.
SAE
J2953/2 EEE P1901/.2
e J2847/2
J2836/1 Safety
SAE 32031/3 | SAE EC
J2847/3 IEC 62196-2 SAE J2836/4 | |E©66284-7-
Sae | e IEC 62196-  IEC SELa 1S@22
SEC TIIANG 621963 /' 12931/5 | SAE 6469-3
S SAEJL77 2031/6 J2836/5 ISO 17409
SAE 3284745 = SAEY SAE J1766
12836/3 3284748, 3293177 /' SAE SAE J2344
61851-
o) 15118 iSF?LESO J2836/6 SAE J2929
IEC 61851 IEEE 80211P 230 61851- SAE J2578
——— - = o185 SAE J2464
IEC 61851 C 6185 SAE J2380

21 22

Courtesy of Initiative Charging Interface by Audi, BMW, Daimler, Porsche, VW (coordinated by Dr. Heiko Dorr,heiko.doerr@carmeg.com)

Sino-U.S. Workshop on New Energy Standardization — Beijing, ;‘ - ‘lf l'..".‘

Julv 23. 2012
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Technology Enablers

SAE Communication Standards

SAE J2847
Detailed
Info
Messages

SAE J2836

™

Use cases

Ut|||ty Programs * Ut|||ty Programs L

Off Board Charger Off-Board Charger
Communications Communlcatlons

e
- —
I e e e R
I e I e

Note: J2836/3 (Reverse Power Flow) use cases (WIP) coordinated with IEEE 1547.4
& .8 specs.

dization — Beiji

Julv 23. 2012

Technology Enablers
SAE Communication Standards

/1

Power Line Carrier Communications for Plug-in Electric
Vehicles

In-Band Signaling Communication for Plug-in Electric
Vehicles

PLC Communication for Plug-in Electric Vehicles

Broadband PLC Communication for Plug-in Electric
/5 Telematics Smart Grid Communications between
Customers, Plug-In Electric Vehicles (PEV), Energy
Service Providers (ESP) and Home Area Networks (HAN)

Digital Communication for Wireless Charging Plug-in
Electric Vehicles

Security for Plug-in Electric Vehicle Communications

. Workshop on New Energy Standardization — Beiji
Julv 23. 2012
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Technology Enablers

SAE Communication Standards

Use Cases Requirements Protocol

FSK (PLC)

Utility Programs
NB OFDM (PLC)
DC Charging

Reverse Power
Flow

BB OFDM (PLC)

J2836/4™

Diagnostics

Customer to
PEV and
HAN/NAN

Wireless Power
Flow

Telematics

DSRC
(& RFID?)

Sino-U.S. Workshop on New Energy Standardization — Beijing,
Julv 23. 2012

SAE International’

SAE J2954 Standard in
Development

« Inductive Charging
Technologies

* Wireless Connection

Inductive Charging of EV's & PHE\"§ Power Transfer

Communications
g y * Smart Grid Interoperability /
; Programmability
« Level 2 Charging (3.3 kWh)
Who's {rzatteed Bystem Fault
« Auto arapdgiingrcial Vehicle OEM’s

Potential Charging Locations:

’ ReS|.dent|aI (11) - Automatic Shutdown

* Public « Automdagpahiiipliers

* On-Road - Organizations (laboratories,

« Static (parking lots, curb side) government agencies, universities,
« Dynamic (embedded in SDO'’s, power companies

Sino-U.S. Workshop on New Energy Standardization — Beijing, ;‘ - ‘lf l'..".‘

Julv 23. 2012
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SAE International Technology Enablers

Wireless Charging of EV’'s & PHEV’s J2954

Frequency
SAE Standard will P?f\.N(.-'.'I’ e
Define: Efficiency
Topology

b Performance

p Safety \ ' W‘

~

b Testing
Methodologies Safet
9 i y Detection
b Charge Levels Alignment -debris
. Gap .
Location Geometry / Shape oErgFa_mllg
b Communications e
B-Field

Sino-U.S. Workshop on New Energy Standardization — Beijing,
Julv 23. 2012

SAE International’

Technology Enablers
"ﬁ\ SAE Vehicle Battery
. Standards Committee 7
» The SAE Battery Standards Committee leads the way In

standardization for batteries which will play a predominate
roll in transportation of the future

» Standardization efforts cover all aspects of the cell, module,
pack or vehicle for form-fit-function, safety, testing,
validation, = manufacturing,  shipping, transportation,
emergency response, service, recovery and recycling
thro-<ik%ikaalue chain in society

_4

o

Sino-U.S:Workshop on New Energy Standardization — Beijing, ;‘ - ‘lf l'.c".‘

Julv 23. 2012
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QA : .
ans/nternat/onaLI_ h | E bl
Battery Standards Steering Committee A::tat:c:rd Battery 34
«  Started — Nov. 2009 start/stop [l Concepts Ml Testing COMMITTEE]
. . Equi
e Current Committee Membership auemen
; Second l
= >420 Representatives
= >175 Individual Participants Battery Cell &
. Module Connection
" >140 Companies Conactis Guidelines Battery
— OEM’s Energy Packaging
— Suppliers
Disconnect SAE Battery Small Task
— Government & Standards Oriented
- Academia DEchiargs Steering el
Committee
New Committees under Development [y Gid
¢ Aerospace Battery Batteries Testing
v' Secondary Use Application Guideling ~
e Batt ery
v' Capacitive Energy Storage Rewjir:g h{lratetfials
‘esting
e Unified Battery Warranty Approach 19 .
v 1stand 2" Responders Committee Starter Subcommittee Battely
Battery S Labeling
» Battery Disconnect and Discharge Proced®
Battery Battery Battery
Transport Ele:trolnic Terminology
Slide: courtesy of Magna Int’l. Ga::ing

Sino-U.S. Workshop on New Energy Standardization — Beijing,
Julv 23. 2012

QAF 1 )
SAE International Technology Enablers

P

¢ SAE is involved with the US DOE and
NREL to develop standards relating to
fuel cell vehicles

A Look into the Future — Hydrogen Fuel Cell Vehicle
‘ L -

~ « Fuel Cell Standards developed and in-

rocess include:
NREL and DOE Hazard Review for ¢ Date&Time: P

Retail Fueling of Hydrogen Fuel Cell i Soomaomm * Terminology (J2760 & J2574)
Vehicles Workshop N tenned « Safety (J2578, J1766)
The Daparimant of Encry (Do), throughthe National bﬂi‘gm » Performance Interoperability
e o i s e % - Vehicle Communications (J2601 & J2799)
with retail hydrogen dispensing. Troy, Michigan 48098 . . e
i e Emissions & Recyclability (J2594)
We hope you will be able to join us for this workshop il X
that willaddress this crtical area of hydrogen fuel el Map & Directions o * Fuel Consumption & Range ((J2572)
vehicle deployment. Please click here . .
- » Fueling Protocols & Devices (J2600 &
@ENERGY J2783)
» Testing Methodologies (J2615/16,/17 &
£INREL 12122) st

¢ Fuel Qualit ®

Sino-U.S. Workshop on New Energy Standardization — Beijing,

Julv 23. 2012
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In-Step with Technology Trends

New SAE Standards Committees:

Driver Distraction (Driver-Vehicle
| Interface) ———

. Vehicle
aina = =
i /’
N

Active Safety Intelligent Transportation Systems

Vehicle Electronics Cyber AUtonomous
Wireless Security

Sino-U.S. Workshop on New Energy Standardization — Beijing,

Julv 23. 2012

SAE Contact

Keith Wilson

Technical Project Manager
SAE International — Global Ground Vehicle Standards
755 W. Big Beaver, Suite 1600
Troy, MI 48084-4903 USA
Office: 248.273.2470
email: kwilson@sae.org

Sino-U.S. Workshop on New Energy Standardization — Beijing, ;‘ - ‘lf l'..".‘

Julv 23. 2012
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GDUPC introduction

ESEN S e AR s na VAL W ENESE AR TD7/K G (2

GDUPC effort on adopting the industry standards

[ LI A Bl ) B g 37— 3 VAR ME AR 3R A B
GDUPC has established Corp. Standards

] L5 ) ) A HH 5 2 AU, B AR HEFRAB AT il TAF
GDUPC participates the process of drifting / reversion of
national standards

168



AT FEf

EEWS

. o

SR T e [ L
A, AT
Mo fERE. ER
W R, KAR, HE
i Bk HXNEH
EA B KB
PRAEF=. B e

KB BEvE AR
filig. TR, B
GUIF e, A KALAC
=70 RS
b SV
LEAR 2% PR L B2
aAEANRSS . HA
QS AR FL AR S
USSR

o 1. MW i/ JE 2 XU XL
o 1. SMW] E) 717 78 3t KA

o 1. SMW60Hz H 11 75 X545t RUATL
o MW 25 /L 2R Ut AL
o IMWAIG IR 7R 3 i3t XKL

o SMWAE /[ 99 I XUt RUATL
 OMWiAE_E X3 R A LAL

SN
@ United Power

169

SRR
H13738%

SN
@ United Power



B SEID

RAARFELAIBRE ) It R AR R
a R&D system with sustaining innovation

— R R &+ TS BT & FRA

SN
United Power

eSS

o HFMXUERAIAHUP1500-82 Jilin

- 2010/5 "PIEHELE by China EPRI
= AR ] Py T R
Frist one to pass the LVRT test in China

o XA AJRIHUP1500-77 (ZVRT) Hebei

- 2011/4, #EEGL-Wintest , By GL-Windtest
- RIS E A e % 2
Frist one to pass the ZVRT in China

o JFRIEKTE XIZHUP1500-77 Inner Mongolia

- 2011/11, ZRJbHEBE by North East EPRI

o> SN
C United Power
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o JRIGTH RKZENIZHUP1500-77 Inner Mongolia

- 2011/12, "PEEERE, By China EPRI

o kARG IEHUP2000-96 CGHiEFR)  Hebei

2012/6, wEHEFREE, By China EPRI
- AT R

adopted the guideline on reactive power injection during grid fault

o I EEYT X 37UP3000-100 GEiEdE)  HeBei

- 2012/6, "PEMBABEAZEEGL, By China EPRI and GL
- AT H sk

adopted the guideline on reactive power injection during grid fault

° RARLOTI, WA R ATARHELL oY
] F A 14

Selected 197 National, Industrial, and
International Standards as part of Corp. Standards

« JERA A S ECAR bR
Published Corp. Standards according to the growth
of the company

171



« Z 58 B K AR UHER g, BT TAE

Participated the reversion of National Standards
(& W) A ALY

CRHLZE HL BE s I A DAl 776D
(X A F LA el s A Ul s 4% )
(XA R HLAR Al s A 2 34 )

« LRHMET E A

Took charge of the reversion of National Standards

- GB/T 21407 {XUmaC X A HEALZ )

&) +vEES

CHINA GUODIAN
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