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Roundtable 2 Vehicle Survey Results

China, as forecast by the Chinese US, as forecast by the Americans
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Outcome -- Overview

= This roundtable represents the first step in the international collaboration in the
hope of agreeing on a set of international testing protocols. Currently, each
group uses somewhat different test protocols to characterize performance and
predict life and to demonstrate abuse tolerance for batteries in HEV , PHEV and
EV applications. Each approach has intrinsic assumptions. Based on these
assumptions, the resulting test procedures from one approach may stress the
battery more than those from the others. Clearly, a careful comparison of these
procedures is needed to determine the similarities and differences between
them. Some experimental work may be needed to determine the magnitude of
the differences which may be present in the test results.

. XPMNERAWNRERREENE—SHEICERMN RS %, NE, TEHN
ﬁnwﬁwmﬁﬁTﬂmwﬁﬁiﬁﬁﬁﬁfM%Vmeﬁw%m%ﬁ%
mEGFEAME, M ZETSEFEENRIE. XNSFETE
mwﬁﬁiﬂ%ﬂﬁmﬁ$ﬁm%m RER , TRIAZEZBEI/NOEIER
NI RAREFR FZEANRR, XFEE—EXRIERAESZAEE
SRR ENIRERNF I,

-, *‘?\ U.S. DEPARTMENT OF




Bottom lineresult

=  We did not identify testing protocols and methodologies that both the U.S. and
China are willing to agree on today.

= We DID identify serious and various differences between our two testing
programs.

= We also identified a path forward to better understand the details of the
differences, and how we might bridge the gaps.
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Results

= Differences between the U.S. and Chinese approach to battery testing for HEV,
PHEV, and BEV have been identified and discussed. Differences span from...

implicit assumptions

testing protocols

objectives of the tests

philosophy of testing

even the measurements themselves

Example: There were differences in objectives. The objective in the US is to demonstrate

the potential for the application. The objective in China is to demonstrate actual
performance and life in a given application.

= |t was also identified that new methods may need to be developed.

Example: Fast cycle test, in development in China. Extremely accelerated testing — very

high temperature and very short cycles.




Examples from Testing (1)

Cell Characterization

China:

B fiKcell----20°C BB B & (20°C Discharge Test ), ZHZ i (Power Test ). -
50°C~100°CH B8 B & (-50°C~100°C Discharge Test)., FEH BN R (Charge /
Discharge Characteristics Test ), & J&/= R B{R¥FEE S (Self-discharge Test),
KB B EE iR 36 (High Current Discharge Test ). FE M EMRF BRI (Cycle life
Test), L TR B F iR (Condition Cycle life Test), Z £ id K Safety
Testing - ( ‘2¥EETRIAcupuncture , HfEExtrusion ., FEE&Short, I FE
Overcharge . BXx¥%&Drop . =JRhigh temperature ) &

US:
Batteries are characterized in terms of constant-current capacity, self-discharge,

hybrid pulse-power capability (HPPC), cold cranking (5 kW at -30°C), thermal
performance and energy efficiency at 30°C
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Example From Testing (2)

= Life Test in China
— PEERFnCycle life

— B55°CHAE F fnHigh-temperature battery life on hold

— B5°CHEMEIRFAr ( High-temperature Fast cycle life (still in research

stage))
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Example from Testing (3) - Safety and Abuse

= China
— T BRI -Overcharge protection
— IR EBRI-0ver-discharge protection
—  JEI&RI-Short-Circuit Protection

— Overcharge/over discharge
— Short circuit

— Crush

— Nail Penetration
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Proposed Next Steps

= Objective:
— To understand and bridge the differences between U.S. and China with respect to the

current battery testing methodology and procedures, and then to identify and develop
new methods and measurement techniques for vehicular batteries

=  Method: Perform a collaborative experiment in which both the U.S. and Chinese
counterparts test identical batteries and/or cells, and publish the results
collaboratively.
= There are 3 parts to the experiment. The coordinators for this experiment are
Chamberlain (ANL) and Qiu (Tsinghua University)
1. Performance and life testing
2. Abuse and safety testing
3. Mechanisms and Models
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Expected Results from Collaboration

= Have a basis of discussion of methodology, philosophy, and, ultimately,
procedures. Specifically:

— Jointly publish experimental results, so that differences can be quantified and, in a way,
the two groups can be calibrated in their approach

— Probe and/or determine whether the U.S. and China can harmonize their methods and
procedures

— Possibly develop new methods and measurement techniques

— Possibly extend these results, forming a joint national committee strategy to present to
the IEC and ISO

— Publicize the results
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