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Foreword—The mission of this document is to provide direction for standardization in packaging of secondary
battery modules for Electric Vehicles. Some of the incentives for this standardization effort include component
safety, compatibility, availability, and economics. The term battery module used throughout this document implies
secondary battery modules.

The document addresses the external features of a battery module and how they interface to a battery pack
system, or vehicle system, with a major emphasis on safety. Only commercially available aqueous battery
systems which can be modularized within the recommendations of this document will be considered.

This document also provides for the definition of additional package sizes as new vehicle battery system
requirements are identified or new battery technologies become commercially available. Module sizes contained
herein are agreed upon by vehicle and battery manufacturers and can serve as the basis for Battery Council
International Group Sizes and other international standards.

The procedure for acceptance of a new SAE EV battery standard is as follows:

a. A letter to the EV Battery Systems Standards Committee Chairperson must be submitted by a vehicle
manufacturer and one battery manufacturer proposing a new SAE EV battery size and documentation
showing compliance to SAE J1797.

b. A letter of agreement with another vehicle manufacturer, other than that in Step a, is necessary to
approve proposing a new draft to the Recommended Practice.

c. SAE will review for compliance (technical and commercial) and ballot the proposal in the EV Battery
Systems Standards Committee to revise SAE J1797.
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1. Scope—This SAE Recommended Practice provides for common battery designs through the description of
dimensions, termination, retention, venting system, and other features required in an electric vehicle
application. The document does not provide for performance standards. Performance will be addressed by
SAE J1798. This document does provide for guidelines in proper packaging of battery modules to meet
performance criteria detailed in J1766.

1.1 Purpose—This document provides the guidelines for designing a battery module to effectively package into
manufacturer’s electric vehicles. It will lay the foundation for electric vehicle battery modules and serve as an
industry guideline.

1.2 Field of Application—Electric Vehicles.

1.3 Product Classification—Electrochemical Storage Devices.

1.4 Form—A modular unit consisting of electrochemical cell(s) configured to met the guidelines of this document
to provide a component which can be assembled into a battery pack system for electric vehicle applications.

2. References

2.1 Applicable Publications—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.

2.1.1 SAE PuBLICATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J1715—Electric Vehicle Terminology

SAE J1718—Recommended Practice for Measurement of Hydrogen Gas Emission from Battery Powered
Passenger Cars and Light Trucks During Battery Charging

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

SAE J1798—Recommended Practices for Performance Rating of Electric Vehicle Battery Modules

2.1.2 UNDERWRITERS LABORATORIES INC.—Available from Underwriters Laboratories, Inc., 333 Pfingsten Road,
Northbrook, IL 60062-2096.

UL 1244—
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2.2 Related Publications—The following publications are provided for information purposes only and are not a
required part of this document.

2.2.1 SAE PusBLICcATIONS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE TSB 0001—SAE Technical Standards Board Rules and Regulations

SAE TSB 002—SAE Preparation of SAE Technical Reports

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

SAE Report—Format Guidelines for Electronic Capture of SAE Documents

SAE Committee Guidelines Manual

SAE J1115—Guidelines for Developing and Revising SAE Nomenclature and Definitions

SAE J1495—Test Procedure for Battery Flame Retardant Venting Systems

SAE J1654—Recommended Practice for High-Voltage Wiring

SAE J1673—Recommended Practice for High-Voltage Terminals and Connectors

SAE J1742—Recommended Practice for High-Voltage Connectors

SAE J2288—Recommended Practice for Life Cycle Testing of Electric Vehicle Battery Modules
SAE J2289—Recommended Practice for Electric Vehicle Battery Pack Design and Performance

2.2.2 BATTERY COUNCIL INTERNATIONAL (BCl)—Available from Battery Council International, 401 North Michigan
Avenue, Chicago, IL 60611.

Battery Council International Data Book
3. Definitions—See SAE J1715.
4. Symbols

PbA = Lead Acid Batteries

NiCd = Nickel Cadmium Batteries

NiMH = Nickel Metal Hydride Batteries

“+” = Positive Charged Electrode Polarity

“~” = Negative Charged Electrode Polarity

“L” =Length
“W” = Width
“H” = Height

5. Product Description

5.1 Type of Electrochemistry—This specification applies only to the commercially available aqueous electrolyte
systems listed in Table 1 which are packageable into the dimensional constraints specified in this document.
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TABLE 1—AQUEOUS ELECTROLYTE SYSTEMS

Label
Electrochemical Background Electrolyte Identification
Couple Color Type Label Acronym
Lead Acid Black Sulfuric Acid PbA
Nickel Cadmium Potassium Hydroxide NiCd
Nickel Metal Hydride Potassium Hydroxide NiMH

5.2 Module Voltage

5.2.1 NOMINAL VOLTAGE—The battery module unit is targeted for a nominal 12 V, or other designated module
voltages as specified by the vehicle manufacturer.

5.2.2 MAXIMUM VOLTAGE—Exceeding maximum voltage of 60 V direct current at a single battery module’s
terminals during any state, including charging, is considered likely to increase the risk of electric shock, per

UL 1244, Section 10.

5.2.3 HIGH-VOLTAGE CONSIDERATIONS—Whenever handling modules (installing, charging, etc.) due care is
necessary to avoid shock or spark hazard. Reference UL 1244, Section 10 for further guidance.

5.3 Package Envelope

5.3.1 DIMENSIONAL—The packaging envelope for battery modules contained in this document are described in

Table 2.

TABLE 2—PACKAGING ENVELOPE FOR BATTERY MODULES

SAE H (Height) W (Width) L (Length) Mass Figure
Designation mm mm mm (kg) Reference
SAE EV1 175+ 2 116+ 2 388 +2 <21 1A-1F
SAE EV2 223 +2 173+ 2 306 + 2 <30 2A-2E
SAE EV3 260 + 2 123 + 1 246 + 2 <13 3A-3F
SAE EV4 170 £ 2 165+ 2 197 + 2 <15 4A-4F

5.3.1.1  Pictorial Representation—The isometric and orthorhombic views of the external envelope are shown in
Figures 1A through 4F and correspond to the module form factors detailed in Table 2.
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Note: The center terminal configuration drawing is for reference only. The location of the
terminal is not restricted to the centerline.

FIGURE 1A—ISOMETRIC VIEW
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FIGURE 1B—ORTHORHOMBIC VIEW
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