General overview on test standards for Li-ion batteries, part 1 — (H)EV

This table covers test standards for Li-ion batteries. It is made in the European projects eCaiman, Spicy and Naiades.

- . n n D E
.)‘_r[ i Y 'l |||I
J Innovative Battery

EUROPEAN

batterystandards.info

BatteryStandards./ifo-__
ry: }

COMMISSION
Legend:
Battery level: Topic: Application:
CL: Cell level |Performance | |transport traction
ML: dule level Ageing general stationary
SL: System level (hybrid) electric vehicles industrial
Type approval / Certification |Iight electric vehicles portable
|road vehicles, not for propulsion commercial
Identifier Application Test Title & Topics Level Type Table coverage
CL |ML| SL Perf. Ageing | Safety short| Safety det.
IEC 62660-1:2010 |(H)EV Sec?ndary lithium-ion cells for the propulsion of electrical road L
e vehicles - Performance Testing.
7.2 Capacity X Performance-Electrical
7.4 Power X Performance-Electrical
7.5 Energy X Performance-Electrical
7.6.1 Storage Test - Charge retention X Ageing-Electrical
7.6.2 Storage Test - Storage life test X Ageing-Electrical
7.7.1 Cycle Life - Battery Electric Vehicle X Ageing-Electrical
7.7.2 Cycle Life - Hybrid Electric Vehicle X Ageing-Electrical
7.8 Energy Efficiency X Performance-Electrical
IEC 62660-2:2010 |(H)EV Secc_mdary IithiuT-ion cells for the p_ropulsion of electrical road X
S vehicles - Reliability and Abuse Testing.
6.1.1 X Safety / Abuse-Mechanical
6.1.2 X Safety / Abuse-Mechanical
6.1.3 X Safety / Abuse-Mechanical
6.2.1 X Safety / Abuse-Thermal
6.2.2 X Safety / Abuse-Thermal
6.3.1 X Safety / Abuse-Electrical
6.3.2 X Safety / Abuse-Electrical
6.3.3 X Safety / Abuse-Electrical
IEC 62660-3:2016 | (H)EV Secc_mdary Iithium-ion_ cells for the propulsion of electrical road X
S vehicles - Safety requirements.
6.1.1 X Safety / Abuse-Mechanical
6.1.2 X Safety / Abuse-Mechanical
6.1.3 X Safety / Abuse-Mechanical
6.2.1 X Safety / Abuse-Thermal
6.2.2 X Safety / Abuse-Thermal
6.3.1 X Safety / Abuse-Electrical
6.3.2 X Safety / Abuse-Electrical
6.3.3 X Safety / Abuse-Electrical
(H)EV Test specifications for packs and systems - High-power applications. X
7.1 Energy and capacity at room temperature x | x |Performance-Electrical
7.2 Energy and capacity at different temperatures and discharge rates x | x |Performance-Electrical
7.3 Power and internal resistance x | x |Performance-Electrical
7.4 No-load SOC loss x | x |Ageing-Electrical
7.5 SOC loss at storage x | x |Ageing-Electrical
7.6 Cranking power at low temperature x | x |Performance-Electrical
7.7 Cranking power at high temperature x | x |Performance-Electrical
7.8 Energy Efficiency x | x |Performance-Electrical
7.9 Cycle Life x | x |Ageing-Electrical
8.1 x | x |Safety / Abuse-Thermal
8.2 x | x |Safety / Abuse-Thermal
8.3 x | x |Safety / Abuse-Mechanical
8.4 x | x |Safety / Abuse-Mechanical
9.2 x |Safety / Abuse-Electrical
9.3 x |Safety / Abuse-Electrical
9.4 x |Safety / Abuse-Electrical
1SO 12405-2:2012 |(H)EV Test specifications for packs and systems - High-energy applications. X
7.1 Energy and capacity at room temperature x | x |Performance-Electrical
7.2 Energy and capacity at different temperatures and discharge rates x | x |Performance-Electrical
7.3 Power and internal resistance x | x |Performance-Electrical
7.4 Energy efficiency at fast charging x | x |Performance-Electrical
7.5 No-load SOC loss x | x |Ageing-Electrical
7.6 SOC loss at storage x | x |Ageing-Electrical
7.7 Cycle Life x | x |Ageing-Electrical
8.1 x | x |Safety / Abuse-Thermal
8.2 x | x |Safety / Abuse-Thermal
8.3 x | x |Safety / Abuse-Mechanical
8.4 x | x |Safety / Abuse-Mechanical
9.2 x |Safety / Abuse-Electrical
9.3 x |Safety / Abuse-Electrical
9.4 x |Safety / Abuse-Electrical
150 12405-3:2014  |(H)EV Test specification for lithium-ion t.raction battery packs and systems -|
R - Part 3: Safety performance requirements.
6.1 x | x |Safety / Abuse-Mechanical
6.2 x |Safety / Abuse-Mechanical
7.1 x | x |Safety / Abuse-Thermal
7.2 x | x [Safety / Abuse-Thermal
8 x |Safety / Abuse-Mechanical
8.1 x | x [Safety / Abuse-Mechanical
8.2 x | x |Safety / Abuse-Mechanical
8.3 x | x [Safety / Abuse-Environmental
8.4 x | x |Safety / Abuse-Environmental
9.1 x |Safety / Abuse-Electrical
10.1 x |Safety / Abuse-Electrical
10.2 x |Safety / Abuse-Electrical
10.3 x |Safety / Abuse-Thermal
150 6469-1:2009 | (H)EV Electrically propelled road vehicles — Safety specifications — Part 1:
— On-board rechargeable energy storage system (RESS).
6.1 x |Safety / Abuse-Electrical
6.2 x |Safety / Abuse-Electrical
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x

Safety / Abuse-Environmental

6.4 x |Safety / Abuse-Environmental
7 x |Safety / Abuse-Electrical
8.1 x |Safety / Abuse-Mechanical
8.2 x |Safety / Abuse-Mechanical
8.3 x |Safety / Abuse-Electrical
’ Electric and Hybrid Vehicle Propulsion Battery System Safety
SAEJ2929:2013 =7 Standard - Lithium-based Rechargeable Cells.
4.2.2.1 x |Safety / Abuse-Mechanical
4.2.2.2 x |Safety / Abuse-Mechanical
4.2.3 Safety / Abuse-Environmental
4.2.4 x |Safety / Abuse-Environmental
4.2.5 x |Safety / Abuse-Electrical
4.3 Safety / Abuse-Mechanical
4.4 x |Safety / Abuse-Environmental
4.5 x |Safety / Abuse-Mechanical
4.6 x |Safety / Abuse-Mechanical
4.7 x |Safety / Abuse-Environmental
4.8 x |Safety / Abuse-Electrical
4.9 x |Safety / Abuse-Electrical
4.10 x |Safety / Abuse-Electrical
4.11 x |Safety / Abuse-Thermal
4.13 x |Safety / Abuse-Electrical
Electric and Hybrid Electric Vehicle Rechargeable Energy Storage
SAE 12464:2009 =7 System (RESS) Safety and Abuse Testing.
4.3.1 x | x | x |Safety / Abuse-Mechanical
4.3.2 x |Safety / Abuse-Mechanical
4.3.3 x | x |Safety / Abuse-Mechanical
4.3.4 x | x [Safety / Abuse-Mechanical
4.3.5 x | x |Safety / Abuse-Environmental
4.3.6 x | x [Safety / Abuse-Mechanical
4.4.1 x | x |Safety / Abuse-Thermal
4.4.2 X Safety / Abuse-Thermal
4.4.3 x | x |Safety / Abuse-Thermal
4.4.4 x | x| x |Safety / Abuse-Thermal
4.4.5 x | x |Safety / Abuse-Thermal
4.5.1 x | x| x [Safety / Abuse-Electrical
4.5.2 x | x | x |Safety / Abuse-Electrical
4.5.3 x| x Safety / Abuse-Electrical
4.5.4 X Safety / Abuse-Electrical
SAE J1798 WIP (HIEV Recommended Practice for Performance Rating of Electric Vehicle
Battery Modules
under development
UL 2580:2013 (H)EV Outline of investigation for batteries for use in electric vehicles.
17 Manufacturing and Production Line Testing and Production Quality. X
25 x |Safety / Abuse-Electrical
26 x |Safety / Abuse-Electrical
27 x |Safety / Abuse-Electrical
28 x |Safety / Abuse-Thermal
29 x |Safety / Abuse-Electrical
30 x |Safety / Abuse-Electrical
31 x |Safety / Abuse-Electrical
32 x |Safety / Abuse-Electrical
33 x |Safety / Abuse-Thermal
34 x |Safety / Abuse-Mechanical
35 x |Safety / Abuse-Mechanical
36 x |Safety / Abuse-Mechanical
37 x |Safety / Abuse-Mechanical
38 x |Safety / Abuse-Mechanical
39 x |Safety / Abuse-Thermal
40 x |Safety / Abuse-Environmental
41 x |Safety / Abuse-Environmental
42 x |Safety / Abuse-Thermal
43 x |Safety / Abuse-Thermal
C/T 743-2006 (HIEV A.utz.)mot_ive Indust_ry Standard _of the_PeopIe‘s Republic of China -
Lithium-ion Batteries for Electric Vehicles.
6.2.5 Discharge Capacity at 20°C X Performance-Electrical
6.2.6 Discharge Capacity at -20°C X Performance-Electrical
6.2.7 Discharge Capacity at 55°C X Performance-Electrical
6.2.8.1 Rate Discharge Capacity at 20°C, High energy density battery Performance-Electrical
6.2.8.2 Rate Discharge Capacity at 20°C, High power density battery X Performance-Electrical
6.29.1 Charge holding and recovery characteristics at normal temperature | x Ageing-Electrical
6.2.9.2 Charge holding and recovery characteristics at high temperature b3 Ageing-Electrical
6.2.10 Storage X Ageing-Electrical
6.2.11 Cycle Life X Ageing-Electrical
6.2.12.1 X Safety / Abuse-Electrical
6.2.12.2 X Safety / Abuse-Electrical
6.2.12.3 X Safety / Abuse-Electrical
6.2.12.4 X Safety / Abuse-Mechanical
6.2.12.5 X Safety / Abuse-Mechanical
6.2.12.6 X Safety / Abuse-Mechanical
6.2.12.7 X Safety / Abuse-Mechanical
6.3.5 Discharge Performance at 20°C x |Performance-Electrical
6.3.6 d loaded mode x |Performance-Electrical
6.3.7 x |Safety / Abuse-Mechanical
6.3.8.1 x |Safety / Abuse-Electrical
6.3.8.2 x |Safety / Abuse-Electrical
6.3.8.3 x |Safety / Abuse-Electrical
6.3.8.4 x |Safety / Abuse-Thermal
6.3.8.5 x |Safety / Abuse-Mechanical
6.3.8.6 x |Safety / Abuse-Mechanical
—;DOH;L:[:ZTJS_ (H)EV U.S. DOE Battery Test Manual for Electric Vehicles
32 Static Capacity Test x | x | x |Performance-Electrical
33 High Rate Charge Test x | x | x |Performance-Electrical
34 Hybrid Pulse Power Characterization Test x | x | x |Performance-Electrical
35 Peak Power Test x | x | x |Performance-Electrical
36 Self Discharge Test x | x | x |Ageing-Electrical
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3.7.1 x | x | x |Safety / Abuse-Thermal
39 Cycle Life Dynamic Stress Test x | x | x |Ageing-Electrical
3.10 Calendar Life Test x | x | x |Ageing-Electrical
3.11 Reference Performance Test x | x | x |Performance-Electrical
SAND 2005-3123  |(H)EV FreedomFAR - Electrical Enerjgy Stcfrage Sys(ten'(\ Abuse Test Manual - -
= for Electric and Hybrid Electric Vehicle Applications.
31 x | x |Safety / Abuse-Mechanical
3.2 x | x | x |Safety / Abuse-Mechanical
33 x |Safety / Abuse-Mechanical
34 x | x | x |Safety / Abuse-Mechanical
35 x | x |Safety / Abuse-Mechanical
3.6 x | x |Safety / Abuse-Mechanical
4.1 x | x | x |Safety / Abuse-Thermal
4.2 x | x |Safety / Abuse-Thermal
4.3 x | x | x |Safety / Abuse-Thermal
4.4 x | x |Safety / Abuse-Thermal
4.5 x | x | x |Safety / Abuse-Thermal
5.1 x | x |Safety / Abuse-Electrical
52 x | x| x [Safety / Abuse-Electrical
53 x | x |Safety / Abuse-Electrical
5.4 x | x |Safety / Abuse-Electrical
Ellicert Batteries |(H)EV Certifilcation schgme fc{r battery cells and packs for rechargeable -
= electric and hybrid vehicles
4 Certification Process X X
6.1 Test 1 X x |Safety / Abuse-Mechanical
6.2 Test 2 X x |Safety / Abuse-Mechanical
6.3 Test 3 X x |Safety / Abuse-Mechanical
6.4 Test 4 X x |Safety / Abuse-Thermal
6.5 Test 5 X x |Safety / Abuse-Electrical
6.6 Test 6 X x |Safety / Abuse-Electrical
6.7 Test 7 X x |Safety / Abuse-Mechanical
6.8 Test 8 X x |Safety / Abuse-Mechanical
6.9 Test 9 X x |Safety / Abuse-Mechanical
6.10 Test 10 X x |Safety / Abuse-Electrical
6.11 Test 11 X x |Safety / Abuse-Mechanical
6.12 Test 12 X x |Safety / Abuse-Mechanical
6.13 Test 13 X x |Safety / Abuse-Thermal

Despite our care we do not claim to cover all standards and that all test topics have been given here. The organisations that categorised the available test standards cannot be kept responsible for your decisions.

The involved institutes of the survey are:
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