2nd Annual International Conference
on Battery Safety 2011

Advancements In Systems Design,
Integration & Testing for Safety &

Reliability

Documentation

Las Vegas, Nevada, USA
9-10 November 2011

ISBN: 978-1-61839-370-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2011) by the Knowledge Foundation
All rights reserved.

Printed by Curran Associates, Inc. (2012)

For permission requests, please contact the Knowledge Foundation
at the address below.

Knowledge Foundation
18 Webster Street
Brookline, Massachusetts 02446-4938

Phone: (617) 232-7400
Fax:  (617) 232-9171

custserv@knowledgefoundation.com

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Lithium-lon Battery Safety: ISSUES and SOIULIONS .........ccoiveiiiiiiiiiise ettt re s 1
Ralph J. Brodd

Breakthrough in Large-Format Li-ion Battery Safety through Computer Simulation..............ccccoceiiiniiieniicicis 9
Chao-Yang Wang

Abuse Tolerant Lithium-lon Cells for Transportation ApPlICAtIONS ...........ccoiiiiiiiiiiie e 24
Christopher J. Orendorff

Safe Li-lon Technologies for Transportation and ENErgy StOrage .........ccccoveieiirieiiiieinese e 41
Karim Zaghib

Safety of Lithium-lon PHEV Cells: Cylindrical VErsus PriSMAatiC............ccccoiviiriiiiieiiiiiiiese e 63
Brian M. Barnett

Working Toward a Fail-Safe Design for Large Capacity Lithium-1on Batteries...........ccccoovoeniiiniiniinne e 84
Ahmad A. Pesaran

Lithium lon Failure Rates and Fire Protection CONSIAEratioNs ..........ccccouoiiiiiiieneieeiee e 103
Celina J. Mikolajczak

Challenges for Safety Standards for Lithium-10n CellS ..o e 123
Laurie B. Florence

Active Thermal Management of Lithium lon Batteries Using Flexible Graphite Heat Spreaders............c.cccceevevnine 136

Jonathan A. Taylor
Implications of Cell to Cell Manufacturing Variations on Potential Risk of Safety of a Lithium ion

T UL A=] YT T TP TP TP TP PP T UR P PP PPN 154
Shanthi Korutla

Failure Investigation Of Li-10N BaIEFIES. ........ccoiiiieiiieiiiete ettt sttt sttt et e et e s besbe b e e e e eseebesbesaennan 161
Jian Xie

Thermally Stable EIeCtrolyte for Li-10N CellS..........ooiiiiiiieie et sae 198
Ganesan Nagasubramanian

Diagnostic Tools Development for Understanding and Monitoring OVErcharge...........ccocvveveveieieiesesesesieese s 213
Corey T. Love

Characterization of Battery Materials: A Battery Safety PErspective ... 231
Sanjay Patel

Simulated Internal Short Test Work from NASA and Underwriters Laboratories ..........ccoocoeoeieiiieneneneieese e 249

Judith A. Jeevarajan
Abuse Testing of Lithium lon Cells: Internal Short Circuit, Accelerated Rate Calorimetry and Nail

Penetration in Large CellS (1 - 20 ARN)....ouii ittt ettt et e et r e be et et e b n et raeneann 263
Ann Edwards

Safety Testing and Live Video of Large Li-10N BAtErieS........cccoviiiiiiiiieieiee e 290
Jasbir Singh

The BMS in Focus- Safety, Testing and Operational For Mobile and Fixed Installations............cccccocvoeiiiciiinennne 306
Ken Chisholm

Battery Management Systems for Industrial APPlICAtIONS .........ccooiiiiiiiiiie e 315
Karl Vestin

Extremely Sensitive Metallic Contaminant Detection System for Li-10n Batteries ..........ccocevevevieieieiesenerieieesenen 349
Saburo Tanaka

Battery Safety Research at TUM CREATE ..ottt bbbt 367
Sabine Arnold, Eliud Cabrera Castillo, Jan Geder, Andreas Hauser

New Materials for Lithium 10N BAttery ANOE ............ooiiiiiiieie ettt e e b saenean 368
Jiantao Han, Yusheng Zhao, John B. Goodenough

An Internal PTCR Device for Battery Safety APPHCAtIONS........ccccvviiiiiiiiiiie et 369
Teyeb Ould Ely, Daniel E. Morse

Thermal Hazard Technology - Poster on the Applications of Adiabatic Battery Calorimetry...........ccccocevevviiiiennne 370

Saburo Tanaka
Author Index





