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FOREWORD 

Vehicle safety is an important design element for all types of vehicles designed for use on public streets, roadways, and 
highways.  Vehicles produced with liquid fuels have a long history of creating appropriate safety countermeasures.  With 
the onset of new electric propulsion and charging systems, proposed for large scale production, new safety design 
parameters will need to be provided to vehicle developers.  This SAE Information Report is an attempt to formalize a list 
of important safety items for vehicle developers.  Automotive manufacturers, insurance companies, the repair industry, 
and first responders groups will need to work together to update this document as more data becomes available.  
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1. SCOPE 

This SAE Information Report identifies and defines the preferred technical guidelines relating to safety for vehicles that 
contain High Voltage (HV), such as Electric Vehicles (EV), Hybrid Electric Vehicles (HEV), Plug-In Hybrid Electric Vehicle 
(PHEV), Fuel Cell Vehicles (FCV) and Plug-In Fuel Cell Vehicles (PFCV) during normal operation and charging, as 
applicable.  Guidelines in this document do not necessarily address maintenance, repair, or assembly safety issues. 

1.1 Purpose 

The purpose of this SAE Information Report is to provide introductory safety guideline information that should be 
considered when designing electric vehicles for use on public roadways. 

1.2 Field of Application 

This document covers electric vehicles having a gross vehicle weight rating of 4536 kg (10 000 lb) or less that are 
designed for use on public roads. 

2. REFERENCES 

2.1 Applicable Documents 

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the 
latest issue of SAE publications shall apply. 

Applicable FMVSS standards and regulations shall supersede any SAE recommended practices as described in this 
document. 

2.1.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside 
USA and Canada) or 724-776-4970 (outside USA), www.sae.org. 

SAE J1142 Towability Design Criteria and Equipment Use - Passenger Cars, Vans, and Light-Duty Trucks 

SAE J1654 High Voltage Primary Cable 

SAE J1673 High Voltage Automotive Wiring Assembly Design 

SAE J1718 Measurement of Hydrogen Gas Emission from Battery-Powered Passenger Cars and Light Trucks 
During Battery Charging 

SAE J1742 Connections for High Voltage On-Board Road Vehicle Electrical Wiring Harnesses - Test Methods and 
General Performance Requirements 

SAE J1766 Recommended Practice for Electric and Hybrid Electric Vehicle Battery Systems Crash Integrity Testing 

SAE J1772™ SAE Electric Vehicle and Plug in Hybrid Electric Vehicle Conductive Charge Coupler 

SAE J1773 SAE Electric Vehicle inductively Coupled Charging 

SAE J1797 Recommended Practice for Packaging of Electric Vehicle Battery Modules 

SAE J1798 Recommended Practice for Performance Rating of Electric Vehicle Battery Modules 

SAE J2288 Life Cycle Testing of Electric Vehicle Battery Modules 
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SAE J2289 Electric-Drive Battery Pack System: Functional Guidelines 

SAE J2380 Vibration Testing of Electric Vehicle Batteries 

SAE J2464 Electric and Hybrid Electric Vehicle Rechargeable Energy Storage System (RESS) Safety and Abuse 
Testing 

SAE J2578 Recommended Practice for General Fuel Cell Vehicle Safety 

SAE J2758 Determination of the Maximum Available Power from a Rechargeable Energy Storage System on a 
Hybrid Electric Vehicle 

2.1.2 ANSI/IEEE Publications 

Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.org. 

ANSI/IEEE C62.41 Surge Voltages in Low-Voltage AC Power Circuits 

ANSI/IEEE C62.45 Recommended Practice on Surge Testing for Equipment connected to Low-Voltage (1000 V and 
less) AC Power Circuits 

2.1.3 FMVSS Publication 

Available from the Superintendent of Documents, U.S. Government Printing Office, Mail Stop: SSOP, Washington, DC 
20402-9320. 

FMVSS 305 Electric powered vehicles: electrolyte spillage and electrical shock protection 

2.1.4 IEC Publications 

Available from International Electrotechnical Commission, 3, rue de Varembe, P.O. Box 131, 1211 Geneva 20, 
Switzerland, Tel: +41-22-919-02-11, www.iec.ch. 

IEC 60417 Graphical Symbols for use on Equipment 

IEC 60479-1 Effects of current on human beings and livestock - Part 1: General aspects 

IEC 60479-2 Effects of current passing through the human body - Part 2: Special aspects 

2.1.5 ISO Publication 

Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900, www.ansi.org. 

ISO 2575 Road vehicles - Symbols for controls, indicators and tell-tales 

ISO 11451 Road vehicles - Electrical disturbances by narrowband radiated electromagnetic energy - Vehicle Test 
Methods 
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2.1.6 UL Publications 

Available from Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096, Tel: 847-272-8800, 
www.ul.com. 

UL 991 Standard for Tests for Safety-Related Controls Employing Solid-State Devices 

UL 1998 Standard for Safety-Related Software 

UL 2202 Electric Vehicle Charging Equipment October 1996 

UL 2231 Personnel Protection Systems for Electric Vehicle (EV) Supply Circuits: Part 1: General Requirements, 
July 1, 1996 

UL 2251 Plugs, Receptacles, and Couplers for Electric Vehicles 

UL 2279 Standard for Electrical Equipment for Use in Class I, Zone 0, 1, and 2 Hazardous (Classified) Locations 

2.1.7 Other Publications 

The following documents should be consulted for additional information regarding EV safety: 

 Applicable State and Local laws and regulations 

 FCC Rules and Regulations Parts 15 and 18 

 Canada's ICEs 002 

European Union 72/245/EEC as amended by 95/54/EC 

2.2 Related Publications 

The following publications are provided for information purposes only and are not a required part of this SAE Technical 
Report. 

2.2.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside 
USA and Canada) or 724-776-4970 (outside USA), www.sae.org. 

SAE TSB 002 Preparation of SAE Technical Reports 

SAE TSB 003 Rules for SAE Use of SI (Metric) Units 

SAE J551-1 Performance Levels and Methods of Measurement of Electromagnetic Compatibility of Vehicles, Boats 
(up to 15 m), and Machines (16.6 Hz to 18 GHz) 

SAE J551-2 Test Limits and Methods of Measurement of Radio Disturbance Characteristics of Vehicles, Motorboats, 
and Spark-Ignited Engine-Driven Devices 

SAE J551-4 Test Limits and Methods of Measurement of Radio Disturbance Characteristics of Vehicles and Devices, 
Broadband and Narrowband, 150 kHz to 1000 MHz 

SAE J551-5 Performance Levels and Methods of Measurement of Magnetic and Electric Field Strength from Electric 
Vehicles, Broadband, 9 kHz to 30 MHz 
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SAE J551-11 Vehicle Electromagnetic Immunity - Off-Vehicle Source  

SAE J551-12 Vehicle Electromagnetic Immunity - On-Board Transmitter Simulation 

SAE J551-13 Vehicle Electromagnetic Immunity - Bulk Current Injection 

SAE J1113-2 Electromagnetic Compatibility Measurement Procedures and Limits for Vehicle Components (Except 
Aircraft) - Conducted Immunity, 30 Hz to 250 kHz - All Leads 

SAE J1113-3 Conducted Immunity, 250 kHz to 400 MHz, Direct Injection of Radio Frequency (RF) Power 

SAE J1113-4 Immunity to Radiated Electromagnetic Fields - Bulk Current Injection (BCI) Method 

SAE J1113-11 Immunity to Conducted Transients on Power Leads 

SAE J1113-12 Electrical Interference by Conduction and Coupling - Capacitive and Inductive Coupling via Lines Other 
than Supply Lines 

SAE J1113-13 Electromagnetic Compatibility Measurement Procedure for Vehicle Components - Part 13: Immunity to 
Electrostatic Discharge 

SAE J1113-21 Electromagnetic Compatibility Measurement Procedure for Vehicle Components - Part 21: Immunity to 
Electromagnetic Fields, 30 MHz to 18 GHz, Absorber-Lined Chamber 

SAE J1113-24 Immunity to Radiated Electromagnetic Fields; 10 kHz to 200 MHz - Crawford TEM Cell and 10 kHz to 
5 GHz - Wideband TEM Cell 

SAE J1113-25 Electromagnetic Compatibility Measurement Procedure for Vehicle Components - Immunity to Radiated 
Electromagnetic Fields, 10 KHz to 1000 MHz - Tri-Plate Line Method 

SAE J1113-26 Electromagnetic Compatibility Measurement Procedure for Vehicle Components - Immunity to AC Power 
Line Electric Fields 

SAE J1113-41 Limits and Methods of Measurement of Radio Disturbance Characteristics of Components and Modules 
for the Protection of Receivers Used on Board Vehicles 

SAE J1113-42 Electromagnetic Compatibility - Component Test Procedure - Part 42 - Conducted Transient Emissions 

SAE J1115 Guidelines for Developing and Revising SAE Nomenclature and Definitions 

SAE J1142 Towability Design Criteria and Equipment Use - Passenger Cars, Vans, and Light-Duty Trucks 

SAE J1715 Hybrid Electric Vehicle (HEV) & Electric Vehicle (EV) Terminology 

SAE J1752-1 Electromagnetic Compatibility Measurement Procedures for Integrated Circuits - Integrated Circuit EMC 
Measurement Procedures - General and Definitions 

SAE J1752-2 Measurement of Radiated Emissions from Integrated Circuits - Surface Scan Method (Loop Probe 
Method) 10 MHz to 3 GHz 

SAE J1812 Function Performance Status Classification for EMC Immunity Testing 

SAE J2574 Fuel Cell Vehicle Terminology 

Format Guidelines Manual for the Electronic Capture of SAE Ground Vehicle Documents 

SAE Committee Guidelines Manual 
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