
1 

The goal of the DOE OE Energy Storage System Safety Roadmap is to foster confidence in the safety and reliability of 
energy storage systems. There are three interrelated objectives to support the realization of that goal: 1) research, 
2) codes and standards (C/S), and 3) communication/coordination. The C/S objective is “To apply research and 
development to support efforts focused on ensuring that codes and standards are available to enable the safe 
implementation of energy storage systems in a comprehensive, technology agnostic, and science-based manner.” 

The following activities support that objective and realization of the goal: 

1. Review and assess C/S which affect the design, installation, and operation of energy storage systems (ESS) 

2. Identify gaps in knowledge that require research and analysis to provide data for technical committee inputs 

3. Identify areas in C/S that are potentially in need of revision or enhancement and can benefit from activities 
conducted under research and development 

4. Develop input for new or revisions to existing C/S through individual stakeholders, facilitated task forces, or 
through laboratory staff supporting these efforts 

The purpose of this Codes and Standards Update is to support these objectives by providing information on efforts being 
conducted by U.S. standards developing organizations (SDOs) and other entities that include focus on ESS safety. 

The information is organized by SDO relative to the scope of each document in relation to how it fits into the ESS 
paradigm. The categories are color coded as codes and standards that apply as follows: [1] Built Environment; 
[2] Complete ESS; [3] ESS Installation; [4] ESS Components; and [5] Reference Items. 

Changes in current activity from the prior edition are shown in italics. Time-sensitive items (e.g., those having an 
upcoming schedule/due date) are shown as highlighted, bold, and underlined. 

To subscribe to the ES Safety Collaborative and receive ongoing ESS safety communications visit 
https://public.govdelivery.com/accounts/USDOESNLEC/signup/30707. 

 

CODES AND STANDARDS UPDATE  
FALL REPORT 2022 

 
 

FALL 2022 Highlights 
The NFPA 855 2023 revision has been approved and released. Available for viewing now. 
Advance orders for published version accepted. 

UL 1973, 9540 and 9540A are undergoing revisions via their STP process. Since these 
have a material correlation with NFPA 855 and the IFC standards, these UL standards 
should be followed closely.  

The 2024 ICC IFC has completed alignment of energy storage requirements with NFPA 
855 standards. Work by the FCAC committees on the 2027 revisions will begin shortly.  

The International Electrotechnical Commission (IEC) has 12 electrical energy storage 
standards projects under development. Known as (and identifiable as ES standards) 
under IEC TS 62933-x-y labels, these will play a more important role in global ES 
requirements in the decade ahead. Three of the important projects are highlighted in this 
report. 

https://www.sandia.gov/ess-ssl/publications/EnergyStorage_safetyroadmap_2017.pdf
https://public.govdelivery.com/accounts/USDOESNLEC/signup/30707
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 American Society of Heating, Refrigeration and Air Conditioning Engineers 

www.ashrae.org 
[ESS Installation] 

Document Name ASHRAE 21-2018: Guideline for the Ventilation and Thermal Management of 
Batteries for Stationary Applications 

ESS Relevance Serves as a guide to understanding the ventilation and thermal management 
characteristics of vented lead-acid (VLA) and valve-regulated (VRLA) lead-acid and nickel-
cadmium (Ni-Cd) cells used in standby and energy storage applications, with calculations 
on how to properly manage this in installations of those cells. The 2022 edition will address 
the management of li-ion batteries as well. 

Date of Current Edition 2018 

Date of Next Edition 2022  

Current Activity Working in collaboration with the IEEE Energy Storage and Stationary Battery (ESSB) 
Committee and IEEE 1635, the ASHRAE GPC 21 Committee have been working on the 3rd 
edition, which includes information on gassing and heat release during Li-ion thermal 
runaway. It has just been approved and is in the editorial process for publication. Contact 
ASHRAE GPC 21 Chair Deep Ghosh or IEEE Working Group Chair Curtis Ashton for 
additional information. 

Note: This is a representative listing for illustrative purposes only.  
Actual category designations may differ slightly in the report. 

http://www.ashrae.org/
mailto:dghosh@southernco.com
mailto:curtisashton@ampowersys.com
https://en.wikipedia.org/wiki/ASHRAE
https://en.wikipedia.org/wiki/ASHRAE
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
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American Society of Mechanical Engineers (ASME) 
www.asme.org 
[Complete ESS] 

Document Name TES-1: Safety Standard for Thermal Energy Storage Systems 

ESS Relevance Provides safety-related criteria for molten salt thermal energy storage systems. 

Date of Current Edition June 2020 

Date of Next Edition 2023 

Current Activity The first edition of TES-1 was published in June 2020. The Committee is currently 
discussing revisions for the next edition. The next TES Standards Committee meeting 
is scheduled for November 2, 2022 via teleconference. If you have an interest, in 
joining the committee, contact Nicole Gomez. 

 

 

 

 
 
 American Society of Mechanical Engineers (ASME) 

www.asme.org 
[Complete ESS] 

Document Name TES-2: Safety Standard for Thermal Energy Storage Systems, Requirements for 
Phase Change, Solid and Other Thermal Energy Storage Systems 

ESS Relevance The TES-2 standard will provide guidance on the design, construction, testing, 
maintenance, and operation of thermal energy storage systems, including but not limited to 
phase change materials and solid-state energy storage media. This standard will be 
suitable for use by manufacturers, owners, employers, users, and others concerned with, 
or responsible for its application by prescribing safety requirements. 

Date of Current Edition New Standard 

Date of Next Edition TBD 

Current Activity A PINS has been filed with ANSI to develop a new standard. The TES-2 Task Group held 
their kick-off meeting in June 2020. The Task Group is currently working on defining a 
scope for the new standard and is recruiting participants with in-depth knowledge of phase-
change thermal energy storage systems, specifically those that operate at high 
temperatures.  

The task group was officially established as the TES-2 Committee on July 27, 2021, and 
will report to the TES Standards Committee. The TES-2 Committee meeting recently 
completed a virtual teleconference call, but if you have an interest in joining the committee 
contact Nicole Gomez. 

 

 

 

http://www.asme.org/
https://www.asme.org/about-asme/standards/standards-certification-update/undertake-development-safety-standards-thermal
mailto:gomezn@asme.org
http://www.asme.org/
mailto:gomezn@asme.org
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CSA GROUP (CSA) 
www.csagroup.org 
[ESS Installations] 

Document Name C22.1-21 Canadian Electrical Code, Part I (25th edition), Safety Standard for 
Electrical Installations 

ESS Relevance In many respects, this is the Canadian equivalent of the US National Electrical Code 
(NFPA 70). Section 64-900 now incorporates energy storage requirements for the 
installation and maintenance of renewable energy, energy production and energy storage 
systems (ESS). 

Date of Current Edition 2021 

Date of Next Edition TBD 

Current Activity 2021 edition was published in January 2021 and is available here. Plans for the next 
release have not been determined. For more information, contact Mohsen Sepehr. 

 

 

 

 
 

 

CSA GROUP (CSA) 
www.csagroup.org 
[ESS Components] 

Document Name  CSA C22.2 No. 107.1-2016 Power Conversion Equipment 

ESS Relevance 
 

Pertains to both alternating current (AC) and direct current (DC) power conversion 
equipment associated with an energy storage system (ESS). 

Date of Current Edition 2016 

Date of Next Edition 2022 (Anticipated) 

Current Activity A New Edition (Edition 5.0) is currently in the final stages of development. Interested 
stakeholders can review and provide comments through the CSA PR portal until 
October 2, 2022. For more information, contact Mohsen Sepehr. 

 

 

 

 

http://www.csagroup.org/
https://www.csagroup.org/store/product/CSA%20C22.1%3A21/
mailto:mohsen.sephr@csagroup.org
http://www.csagroup.org/
https://publicreview.csa.ca/Home/Details/4167
mailto:mohsen.sephr@csagroup.org
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CSA GROUP (CSA) 
www.csagroup.org 
[ESS Components] 

Document Name CSA C22.2 No. 340-20xx Battery Management Systems 

ESS Relevance A new standard that will apply to the design, performance, and safety of battery 
management systems. It includes use in several application areas, including stationary 
batteries installed in local energy storage, smart grids and auxiliary power systems, as 
well as mobile batteries used in electric vehicles (EV), rail transport and aeronautics. 

Date of Current Edition New Standard 

Date of Next Edition 2022 (Anticipated) 

Current Activity A public review has been completed and the standard is nearing release for publication. 
For more information contact Mohsen Sepehr. Note: IEEE ESSB Committee is also 
developing a guide on BMS. See IEEE ESSB Committee activity below. Both groups 
have established a liaison with each other. 

 

 

 

 

 

DNV 
www.dnv.com/rules-standards/ 

[Complete ESS] 

Document Name DNVGL-RP-0043: Safety, Operation, and Performance of Grid-Connected Energy 
Storage Systems (GRIDSTOR) 

ESS Relevance Provides a comprehensive set of recommendations for grid-connected energy storage 
systems, focusing on safety, operation and performance, valid for all ESS applications. 
End users, operators, and other stakeholders can find specific guidance with references 
to other relevant standards, codes, and guidelines. 

Date of Current Edition 2017 

Date of Next Edition TBD 

Current Activity See GRIDSTOR Recommended Practice for Grid-Connected Energy Storage for more 
information. 

 

 

http://www.csagroup.org/
mailto:mohsen.sephr@csagroup.org
http://www.dnv.com/rules-standards/
https://www.dnvgl.com/services/gridstor-recommended-practice-for-grid-connected-energy-storage-52177
https://www.dnv.com/
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FM Global 
www.fmglobal.com 
[Built Environment]  

Document Name FM Global Property Loss Prevention Data Sheet # 5-33: Electrical Energy Storage 
Systems 

ESS Relevance Describes loss prevention recommendations for the design, operation, protection, 
inspection, maintenance, and testing of electrical energy storage systems, which can 
include batteries, battery chargers, battery management systems, thermal management 
issues, associated enclosures and auxiliary systems. The focus of this data sheet is 
primarily on lithium-ion battery technology. 

Date of Current Edition 2020  

Date of Next Edition TBD 

Current Activity Typically, data sheets are developed internally at FM Global with support from FM Global 
field operations. See FM Global Property Loss Prevention Data Sheets for more 
information. 

 
 
 
 

 
  

 
International Code Council (ICC) 

www.iccsafe.org 
[Built Environment] 

Document Name International Fire Code (IFC)  

ESS Relevance Chapter 12 of the IFC covers energy systems. Section 1207 within that chapter covers 
electrical energy storage systems. The ICC code development process (CDP) associated 
with the 2021 IFC has been completed and the new edition has been available since 
December 2021. During the process the provisions of the 2018 IFC related to ESS were 
enhanced and are now consistent with the needs of industry and with NFPA 855. 

Date of Current Edition 2021 

Date of Next Edition 2024 

Current Activity Work to revise ESS requirements for the 2024 IFC update (Group A) began in early 2020 
through a Work Group within ESS WG 4.1 which falls under the ICC Fire Code Action 
Committee (FCAC). Visit ICC Advocacy to learn more about codes adoption as well as 
federal and state activities. 

Proposals for the IFC were heard and voted upon at the Code Action Hearings during April 
and early May of 2021. The public comment hearings took place in September, and 
governmental online voting was completed November 1, 2021. Review the ICC Current 
Code Development Cycle for additional information and next steps in the current revision 
cycle process. 2021 Group A Cycle Final Actions can be found here. 

http://www.fmglobal.com/
https://www.fmglobal.com/research-and-resources/fm-global-data-sheets
http://www.iccsafe.org/
http://www.iccsafe.org/codes-tech-support/codes/2015-i-codes/ifc/
https://www.iccsafe.org/advocacy/
https://www.iccsafe.org/products-and-services/i-codes/code-development/current-code-development-cycle/
https://www.iccsafe.org/products-and-services/i-codes/code-development/current-code-development-cycle/
https://www.iccsafe.org/products-and-services/i-codes/code-development-process/2021-2022-group-a/
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International Code Council (ICC) 
www.iccsafe.org 

[Built Environment] 

Document Name International Building Code (IBC) and International Residential Code (IRC) Plumbing 
and Mechanical Chapters 2018 and 2021 editions 

ESS Relevance IBC G– General, IBC-E Egress, IBC-FS Fire Safety provisions, IFC Chapter 10 maintained 
by IBC-E, IMC, IPC, IRC-M, IRC-P 

Date of Current Edition 2021 

Date of Next Edition 2024 

Current Activity Governmental online voting was completed in November 2021. Please review the ICC 
Current Code Development Cycle for additional information and next steps in the current 
revision cycle process. 2021 Group A Cycle Final Actions can be found here. 

 

 

 

 

 
International Code Council (ICC) 

www.iccsafe.org 
[Built Environment] 

Document Name International Residential Code (IRC) 

ESS Relevance 
 

Chapter 3 R328 lays out requirements for the installation, spacing, locations, energy 
ratings limitations, and ventilation, as well as EV issues for energy storage systems to be 
located in one- and two-family dwellings. Some of these provisions were added during the 
2018 revision. Section 1207 of the IFC deals with ESS installations exceeding the limits 
published in R328.5. These provisions are outside the energy efficiency provisions within 
Chapter 11 – Energy Efficiency since ESS is associated with energy generation versus 
efficiency. The focus of Section 328 is on the safety associated with such systems.  

Date of Current Edition 2021 

Date of Next Edition 2024 

Current Activity The deadline for submitting proposals for the 2024 IRC revision closed in January 2022. 
These proposals were considered at the Group B Code Development Cycle in April 2022. 
To ensure consistency within the Group B Codes including the IRC, continued areas of 
focus will likely be upon fire detection and impact protection. Note that Proposal F153-21 
better aligns the IFC residential provisions with the IRC R328 ESS provisions. For more 
information regarding governing procedures for participating in this code, contact Beth 
Tubbs. 

http://www.iccsafe.org/
https://www.iccsafe.org/products-and-services/i-codes/code-development-process/2021-2022-group-a/
http://www.iccsafe.org/
mailto:BTubbs@iccsafe.org
mailto:BTubbs@iccsafe.org


8 

 
 

International Code Council (ICC) 
www.iccsafe.org 
[Reference Item] 

SDO/Organization 
Name 

International Codes Council (ICC) – General 

ESS Relevance The ICC publishes the I-Codes set which include the IFC, IEBC, IECC and IRC. 

The ICC has a code development process with a variety of Code Development committees 
responsible for decisions on the I-Codes. In addition, there are four Code Action 
Committees: 1) Building Code Action Committee (BCAC), 2) Fire Code Action Committee 
[FCAC], 3) Sustainability, Energy & High-Performance Building Code Action Committee 
[SEHPCAC], and 4) Plumbing Mechanical Fuel Gas [PMGCAC]. Draft proposals are vetted 
through the ICC Code Development process and result in the publication of new editions of 
the International Fire Code (IFC), the International Residential Code (IRC) and the 
International Building Code (IBC) highlighted in this report. 

Reason for Reference 
Item 

The ICC has members and active participants from a variety of areas including AHJs, 
designers and industry. The codes and standards published by ICC are model documents 
adopted and applied in a majority of states within the USA and, to a certain extent, outside 
the United States as well. 

SDO/Committee 
Comment 

All scheduled 2021 editions have been published. See INTRODUCTION (iccsafe.org) for 
the current 2022 ICC Code Development Schedule. The development of the 2024 I-Codes 
will be completed after completion of the Group B Cycle in 2022. The development of the 
2027 I-Codes will begin in 2024. Note that the code development process will be slightly 
revised for the 2027 codes. For more information, contact Beth Tubbs. 

Requested Action 
(if any) 

N/A 

 

 
 

International Code Council (ICC) 
www.iccsafe.org 
[Reference File] 

SDO/Organization 
Name 

International Codes Council (ICC) – Fire Code Action Committee (FCAC) Working 
Groups 

ESS Relevance 
 

There are six main FCAC Work Groups (WGs) that deal with various sections of the IFC, 
IBC and WUIC based on the areas being modified. Each WG provides recommendations 
to FCAC for proposals to the appropriate code action committee. 

Reason for Reference 
Item 

FCAC will start work in preparing proposals for the 2027 I-Codes in early 2023. This will be 
conducted through six WGs where the committee will prioritize the issues that must be 
addressed.  

SDO/Committee 
Comment 

The FCAC WGs are open to the public. Recommendations for the 2024 cycle have been 
submitted. Positions of FCAC are a consensus of the FCAC members.  

Requested Action 
(if any) 

To get involved with FCAC and the WG4 dealing with ESS issues, contact Beth Tubbs. 

 

 

http://www.iccsafe.org/
https://www.iccsafe.org/wp-content/uploads/2021_2022-Code-Development-Schedule_11_8_21.pdf
mailto:BTubbs@iccsafe.org
http://www.iccsafe.org/
mailto:btubbs@iccsafe.org
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 International Electrotechnical Commission 

https://www.iec.ch/publications/international-standards 
[Complete ESS] 

Document Name IEC 62933-5-2, Edition 2: Safety Requirements for Grid-Integrated ESS Systems – 
Electrochemical-based Systems 

ESS Relevance 
 

This standard which is a part of IEC 62933 specifies the safety requirements of an 
electrochemical energy storage system. 

Date of Current 
Edition 

2020 

Date of Next Edition 2023 

Current Activity Currently being revised for the 2nd edition; includes a clearer understanding of the test 
methods as well as providing greater clarity on when to do Type, Factory Acceptance and Site 
Acceptance tests. It is at the CD stage at this time. 

 

 

 

 

 
 
 International Electrotechnical Commission 

https://www.iec.ch/publications/international-standards 
[Complete ESS] 

Document Name IEC 62933-5-3, Edition 1: Safety Requirements for Grid-Integrated ESS Systems – 
Electrochemical-based Systems 

ESS Relevance This standard which is a part of IEC 62933; specifies the safety requirements of an 
electrochemical energy storage system considering initially non-anticipated modification, e.g., 
partial replacement, changing application, relocation and loading reused batteries. 

Date of Current 
Edition 

2020 

Date of Next Edition 2023 

Current Activity More information to follow in the next release of this report. 

 

 

 

 

 

 

 

https://www.iec.ch/publications/international-standards
https://www.iec.ch/publications/international-standards
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Institute of Electrical and Electronics Engineers 
https://cmte.ieee.org/pes-essb/ 

[ESS Installations] 

Document Name National Electrical Safety Code ® 2023 
IEEE C2-23 

ESS Relevance The 2023 NESC(R) covers practical safeguarding of persons during the installation, 
operation, or maintenance of (1) electric supply stations, (2) overhead supply and 
communications lines, and (3) underground or buried supply and communication cables. It 
also includes work rules for the operation of electric supply and communications lines and 
equipment. This Code consists of the introduction, definitions, grounding rules, lists of 
referenced and bibliographic documents, and Parts 1, 2, 3, and 4 of the 2023 Edition of the 
National Electrical Safety Code. 

Date of Current Edition 2023 

Date of Next Edition TBD 

Current Activity Released as updated and published August 1, 2022. No new activity scheduled at present. 

 

 

 

 

Institute of Electrical and Electronics Engineers 
https://cmte.ieee.org/pes-essb/ 

[ESS Components] 

Document Name IEEE P946: IEEE Recommended Practice for the Design of DC Power Systems for 
Stationary Applications 

ESS Relevance This recommended practice provides guidance for the design of stationary dc power 
systems and their associated passive or active protection. The 2020 version is currently 
being revised to include dc design for energy storage systems and to incorporate additional 
guidance on battery protection (content from IEEE 1375, IEEE Guide for the Protection of 
Stationary Battery Systems). 

Date of Current Edition 2020 

Date of Next Edition 2025 (anticipated) 

Current Activity See IEEE 946-2020 for more information. The working group is holding monthly web 
meetings and setting up application-oriented task groups to work on the revision. Contact 
Haissam Nasrat for more information or to participate. 

 

 

 

 

https://cmte.ieee.org/pes-essb/
https://cmte.ieee.org/pes-essb/
https://standards.ieee.org/ieee/946/6139/
mailto:hnasrat@primaxpower.com
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 Institute of Electrical and Electronics Engineers 

https://standards.ieee.org  
[Built Environment] 

Document Name IEEE 1547: Standard for Interconnection and Interoperability of Distributed Energy 
Resources with Associated Electric Power Systems Interfaces 

ESS Relevance Standard for interconnection of distributed energy resources (DER) with electric power 
systems. DER as defined in IEEE 1547 includes energy storage systems capable of 
exchanging real power (kW, MW) with the local distribution utility grid. IEEE 1547 also 
defines the performance requirements that are the basis for UL 1741 listing. Amendment 
1547a was passed in 2020, revising the ranges of allowable trip clearing time settings for 
DERs in abnormal operating performance situations. 

Date of Current Edition 2018 

Date of Next Edition TBD  

Current Activity The IEEE 1547 WG has started work under a new PAR to revise IEEE 1547-2018.  
The kick-off meeting for this new project is scheduled to be held during the next IEEE 
Joint Technical Committee meeting, January 8-12, 2023, in Jacksonville, Florida. For 
questions about the standard or to join the Working Group, contact Mamadou Diong. 

 

 

 

 

Institute of Electrical and Electronics Engineers  
https://standards.ieee.org  

[Built Environment] 

Document Name IEEE P1547.2-2008: Application Guide for IEEE Standard 1547-IEEE Standard for 
Interconnecting Distributed Resources with Electric Power Systems 

ESS Relevance Provides technical background and application details to support applying the basic 
requirements of IEEE 1547-2003. This is done by characterizing various forms of 
distributed resource (DR) technologies and their associated interconnection issues. The 
IEEE 1547 series of standards is cited in the Federal Energy Policy Act of 2005. 

Date of Current Edition 2009 

Note: This edition of the standard was withdrawn in March of 2021 

Date of Next Edition 2022 (anticipated) 

Current Activity An SCC21 working group has begun work on P1547.2-2008 to revise it to address the 
revisions made to the base standard, IEEE 1547-2018. For questions or to participate, 
contact Wayne Stec, P1547.2 Chair. 

 

 

 

mailto:Mamadou.Diong@dominionenergy.com
mailto:stec@distrigen.com
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Institute of Electrical and Electronics Engineers  
https://standards.ieee.org  

[Built Environment] 

Document Name IEEE P1547.3: Guide for Cybersecurity of Distributed Energy Resources 
Interconnected with Electric Power Systems 

ESS Relevance Facilitates the interoperability of distributed resources (DR) and help DR project 
stakeholders implement monitoring, information exchange, and control (MIC) to support the 
technical and business operations of DR and transactions among the stakeholders. This 
document is being updated to provide guidelines for Cybersecurity of Distributed Energy 
Resources (DER) interconnection with Electric Power Systems (EPS). 

Date of Current Edition 2007 

Date of Next Edition 2022 (in ballot process now) 

Current Activity The current update is out for ballot and the revised standard planned for 2022 release. The 
working group will go dormant for a brief period of time. For more information, contact IEEE 
Std 1547.3-2007 (Revision in Progress) - IEEE Standards Coordinating Committee 21 
(SCC21). 

 

 

 

 

 

 

Institute of Electrical and Electronics Engineers 
https://standards.ieee.org  

[Built Environment] 

Document Name IEEE 1547.9: Guide for Interconnection of Energy Storage Distributed Energy 
Resources (DER) with Power Systems 

ESS Relevance Guide provides information on and examples of how to apply IEEE Standard 1547 with 
associated electric power systems (EPS) interfaces that result in interconnection of energy 
storage distributed energy resources (DER ES), including those connected to electric power 
systems (EPS) capable of bidirectional real power exchange with the EPS. 

Date of Current Edition 2022 

Date of Next Edition TBD  
Note: IEEE Standards Association allows a 10-year period before the standard must be 
renewed or revised. This does not prevent an earlier revision timeline if warranted. 

Current Activity  An IEEE Working Group made up of members from both IEEE ESSB and IEEE SCC 21 has 
completed this first edition of IEEE 1547.9 which is now published. For questions or more 
information about IEEE 1547.9-2022, contact Charlie Vartanian or Jim McDowall. 

 

 

 

 

https://standards.ieee.org/
https://sagroups.ieee.org/scc21/standards/ieee-std-1547-3-2007-revision-in-progress/
https://sagroups.ieee.org/scc21/standards/ieee-std-1547-3-2007-revision-in-progress/
https://sagroups.ieee.org/scc21/standards/ieee-std-1547-3-2007-revision-in-progress/
https://standards.ieee.org/
mailto:Charlie.vartanian@pnnl.com
mailto:jim.mcdowall@saftamerica.com
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Institute of Electrical and Electronics Engineers 
https://cmte.ieee.org/pes-essb/ 

[ESS Installations] 

Document Name IEEE 1635/ASHRAE 21-2018: Guideline for Ventilation and Thermal Management of 
Batteries for Stationary Applications 

ESS Relevance 
 

This guide details how vented lead-acid (VLA), valve-regulated lead-acid (VRLA), and 
nickel-cadmium (Ni-Cd) stationary batteries will function in installed stationary battery 
environments including energy storage with appropriate ventilation and thermal 
management. 

Date of Current Edition 2018 

Date of Next Edition 2022 

Current Activity This standard is a joint standard with ASHRAE 21 (See ASHRAE 21 section). The 3rd 
edition, which includes information on gassing and heat release during Li-ion thermal 
runaway has just been approved and is in the IEEE editorial process for publication. For 
more information, contact the IEEE 1635 Working Group Chair Curtis Ashton or ASHRAE 
GPC 21 Chair Deep Ghosh. 

 

 

 

 

 

Institute of Electrical and Electronics Engineers 
https://cmte.ieee.org/pes-essb/ 

[ESS Components] 

Document Name IEEE 1679-2020: IEEE Recommended Practice for the Characterization and 
Evaluation of Energy Storage Technologies in Stationary Applications 

ESS Relevance 
 

Provides a framework for manufacturers to characterize their emerging or alternative 
energy storage technology, and for prospective users to make an informed evaluation on 
the suitability of that technology to meet their needs. 

Date of Current Edition 2020 

Date of Next Edition TBD  

Note: IEEE Standards Association allows a 10-year period before the standard must be 
renewed or revised. This does not prevent an earlier revision timeline if warranted. 

Current Activity None. See IEEE 1679-2020 for more information. 

 

 

 

 

https://cmte.ieee.org/pes-essb/
https://www.ashrae.org/standards-research--technology/standards--guidelines/titles-purposes-and-scopes#gpc21-2012R
https://www.ashrae.org/standards-research--technology/standards--guidelines/titles-purposes-and-scopes#gpc21-2012R
mailto:curtisashton@ampowersys.com
mailto:dghosh@southernco.com
https://cmte.ieee.org/pes-essb/
https://standards.ieee.org/standard/1679-2020.html


14 

 

 
 

 
 

Institute of Electrical and Electronics Engineers 
www.ieee.org 

[ESS Components] 

Document Name IEEE P1679.1: Guide for the Characterization and Evaluation of Lithium-Based 
Batteries in Stationary Applications 

ESS Relevance 

The first in a series of Guides and Best Practices under the IEEE 1679 base standard that 
covers various emerging or alternative battery energy storage technologies used in Battery 
Energy Storage Systems (BESS) including safety issues. Each guide in this series will 
follow a similar pattern to aid the user in a synergistic manner. The guide describes the 
range of technologies for lithium-based batteries, including their construction, aging 
mechanisms, and failure modes. The guide also points to existing safety standards (e.g., 
UL 1973) and existing regulatory requirements. This guide focuses mainly on lithium-ion 
batteries. 

Date of Current Edition 2017 

Date of Next Edition TBD  

Current Activity 
An active working group is conducting monthly web meetings to update this document. For 
more information or to join this working group, contact Jim McDowall or see IEEE 1679.1-
2017 for more information. 

 

 
 

 
 

Institute of Electrical and Electronics Engineers 
www.ieee.org 

[ESS Components] 

Document Name IEEE 1679.2: Guide for the Characterization and Evaluation of Sodium-Beta Batteries 
in Stationary Applications 

ESS Relevance The second in a series of guides and best practices under the IEEE 1679 base standard 
that covers various emerging or alternative battery energy storage technologies used in 
Battery Energy Storage Systems (BESS) including safety issues. Each guide in this series 
follows a similar pattern to aid the user in a synergistic manner. The guide describes the 
range of technologies for sodium-beta batteries, including their construction, aging 
mechanisms, and failure modes. The guide also points to existing safety standards and 
existing regulatory requirements. This guide focuses on sodium-nickel chloride and 
sodium-sulfur batteries. 

Date of Current Edition 2018 

Date of Next Edition TBD 

Note: IEEE Standards Association allows a 10-year period before the standard must be 
renewed or revised. This does not prevent an earlier revision timeline if warranted. 

Current Activity None at present. See IEEE 1679.2-2018 for more information. 

 

 

http://www.ieee.org/
mailto:jim.mcdowall@saftbatteries.com
https://standards.ieee.org/standard/1679_1-2017.html
https://standards.ieee.org/standard/1679_1-2017.html
http://www.ieee.org/
https://standards.ieee.org/standard/1679_2-2018.html
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Institute of Electrical and Electronics Engineers 
www.ieee.org 

[ESS Components] 

Document Name IEEE P1679.3: Guide for the Characterization and Evaluation of Flow Batteries in 
Stationary Applications 

ESS Relevance The third in a series of guides and best practices under the IEEE 1679 base standard that 
covers various emerging or alternative battery energy storage technologies used in Battery 
Energy Storage Systems (BESS) including safety issues. Each guide in this series follows 
a similar pattern to aid the user in a synergistic manner. The guide describes the range of 
technologies for flow batteries, including their construction, aging mechanisms, failure 
modes, safety and life cycle costing. The guide also points to existing safety standards and 
existing regulatory requirements. While this guide is applicable to all flow-battery 
technologies, zinc bromide and vanadium redox flow batteries are used as examples of the 
main variants. 

Date of Current Edition New Standard 

Date of Next Edition 2023 (estimated) 

Current Activity A working group is conducting monthly web meetings to draft this document. For more 
information or to participate, contact Vilayanur (“Vish”) Viswanathan. 

 

 
 

 
 

Institute of Electrical and Electronics Engineers 
https://cmte.ieee.org/pes-essb/ 

[ESS Components] 

Document Name IEEE P1679.4: Guide for the Characterization and Evaluation of Alkaline Batteries 
(excluding Ni-Cd) in Stationary Applications 

ESS Relevance The fourth in a series of guides and best practices under the IEEE 1679 base standard that 
covers various emerging or alternative battery energy storage technologies used in Battery 
Energy Storage Systems (BESS) including safety issues. Each guide in this series follows 
a similar pattern to aid the user in a synergistic manner. The guide describes the range of 
technologies for alkaline batteries, including their construction, aging mechanisms, and 
failure modes. The guide also points to existing safety standards and existing regulatory 
requirements. This guide covers a variety of alkaline battery technologies, including nickel-
zinc, zinc-air, nickel-metal hydride, nickel-iron, and zinc-manganese dioxide. 

Date of Current Edition New Standard 

Date of Next Edition TBD 

Current Activity The working group is actively developing this document. For more information or to 
participate in this working group, contact Dan Lambert. 

 

 

 

http://www.ieee.org/
mailto:vilayanur.viswanathan@pnnl.gov
https://cmte.ieee.org/pes-essb/
mailto:canerunner@gmail.com
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Institute of Electrical and Electronics Engineers 
www.ieee.org 

[Complete ESS] 

Document Name IEEE 1815: Standard for Electric Power Systems Communications-Distributed 
Network Protocol (DNP3) 

ESS Relevance Specifies the DNP3 protocol structure, functions, cyber security features and interoperable 
application options at subset levels, which defines the functionality implemented in each 
device. The simplest level is intended for basic devices while advanced levels support 
increasing functionality. The protocol is suitable for operation on a variety of communication 
media consistent with the makeup of most electric power communication systems. 

Date of Current Edition 2012 

Date of Next Edition TBD 

Current Activity DNP3 Application Note AN2018-001 — DNP3 Profile for Communications with Distributed 
Energy Resources has been developed in partnership with the DNP Users Group, within the 
MESA Standards Alliance, SunSpec Alliance, EnerNex, and Xanthus Consulting. This is a 
useful reference for ES systems that will communicate with utility SCADA using DNP3.0 
protocol. See also IEEE 1815.1. 

 

 

 

 

 

 

Institute of Electrical and Electronics Engineers – https://cmte.ieee.org/pes-essb/ 
ESSB Committee 

[ESS Components] 

Document Name IEEE P2686: Battery Management Systems in Energy Storage Applications 

ESS Relevance This recommended practice includes information on the design, installation, and 
configuration of battery management systems (BMS) in stationary applications, including 
both grid-interactive, standalone cycling and standby modes. The document covers all 
battery technologies using a BMS, with added emphasis on lithium-ion and flow batteries. 

Date of Current Edition New standard 

Date of Next Edition 2023 (estimated) 

Current Activity The working group is actively developing this document. For more information or to 
participate in this working group, contact dmrose@sandia.gov 

 

 

 

 

 

 

http://www.ieee.org/
https://standards.ieee.org/project/1815.html
https://standards.ieee.org/project/1815.html
https://standards.ieee.org/project/1815.html
https://dnp.org/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2fShared%20Documents%2f5.%20Application%20Notes%2fDNP3%20AN2018-001%20DNP3%20Profile%20for%20Communications%20with%20DERs&FolderCTID&View=%7b8FE4D89B-46EA-4CBB-B1A8-877A488F402E%7d
https://dnp.org/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2fShared%20Documents%2f5.%20Application%20Notes%2fDNP3%20AN2018-001%20DNP3%20Profile%20for%20Communications%20with%20DERs&FolderCTID&View=%7b8FE4D89B-46EA-4CBB-B1A8-877A488F402E%7d
https://dnp.org/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2fShared%20Documents%2f5.%20Application%20Notes%2fDNP3%20AN2018-001%20DNP3%20Profile%20for%20Communications%20with%20DERs&FolderCTID&View=%7b8FE4D89B-46EA-4CBB-B1A8-877A488F402E%7d
https://cmte.ieee.org/pes-essb/
mailto:dmrose@sandia.gov
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Institute of Electrical and Electronics Engineers  
https://cmte.ieee.org/pes-essb/ 

[ESS Components] 

Document Name IEEE P2688: Recommended Practice for Energy Storage Management Systems 
(ESMS) in Energy Storage Applications 

ESS Relevance Provides a reference for ESMS designers and integrators regarding best practices in 
ESMS development and deployment The term ESMS covers a range of systems, including 
those commonly referred to as power management systems (PMS), power-plant 
controllers (PPC), microgrid controllers, and energy management systems (EMS). The 
document includes software functions and hardware capabilities of ESMS relating to the 
operation of energy storage systems in grid applications. 

Date of Current Edition New Standard 

Date of Next Edition TBD 

Current Activity The working group is actively developing this document. For more information or to 
participate in this working group, contact David Schoenwald. 

 

 

 

 

 

Institute of Electrical and Electronics Engineers – https://cmte.ieee.org/pes-essb/ 
https://standards.ieee.org  

[Built Environment] 

Document Name IEEE 2800: Standard for Interconnection and Interoperability of Inverter-Based 
Resources (IBRs) Interconnecting with Associated Transmission Electric Power 
Systems 

ESS Relevance Uniform technical minimum requirements for the interconnection, capability, and lifetime 
performance of inverter-based resources interconnecting with transmission and sub-
transmission systems are established in this standard. Included in this standard are 
performance requirements for reliable integration of inverter-based resources into the bulk 
power system 

Date of Current Edition 2022 

Date of Next Edition TBD 

Current Activity Current Standard just released. No new activity at present. 

Note: IEEE Standards Association allows a 10-year period before the standard must be 
renewed or revised. This does not prevent an earlier revision timeline if warranted. 

 

 

https://cmte.ieee.org/pes-essb/
mailto:daschoe@sandia.gov
https://cmte.ieee.org/pes-essb/
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Institute of Electrical and Electronics Engineers 
https://cmte.ieee.org/pes-essb/ 

[ESS Installations] 

Document Name IEEE P2836: Recommended Practice for Performance Testing of Electrical Energy 
Storage (EES) System in Electric Charging Stations in Combination with 
Photovoltaic (PV) 

ESS Relevance This recommended practice focuses on the performance test of energy storage systems in 
the application scenario of PV-Storage-Charging stations with voltage levels of 10kV and 
below. 

Date of Current Edition 2021 

Date of Next Edition TBD 

Current Activity This document has been issued. As an entity-based standard, IEEE employs a “closed-
process” balloting procedure. For more information, contact the working group chair, 
Shanshan Shi. 

 

 

 

 

 

 

Institute of Electrical and Electronics Engineers 
https://cmte.ieee.org/pes-essb/ 

[ESS Installations] 

Document Name IEEE P2962: Recommended Practice for Installation, Operation, Maintenance, 
Testing, and Replacement of Lithium-ion Batteries for Stationary Applications 

ESS Relevance This standard seeks to provide guidance on installation, testing, and O&M for stationary 
lithium-ion ESS. 

Date of Current Edition New Standard 

Date of Next Edition 2023 (projected) 

Current Activity The Korea Electric Power Industry Code (KEPIC) 1400 serves as the anchor for the 
standard, while utilizing several other IEEE standards for development guidance. This 
standard will be released for initial IEEE ballot shortly. Contact the interim Working Group 
Chair Curtis Ashton for more information, including interest in being a working group chair 
or other WG officer. 

 

 

 

 

https://cmte.ieee.org/pes-essb/
mailto:sss3397@163.com
https://cmte.ieee.org/pes-essb/
mailto:curtisashton@ampowersys.com
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Institute of Electrical and Electronics Engineers 
https://cmte.ieee.org/pes-essb/ 

[ESS Components] 

Document Name IEEE P3189: Recommended Practice for the Design and Construction of 
Prefabricated and Modular Outdoor Battery Enclosures 

ESS Relevance This recommended practice covers the design and construction of prefabricated and 
modular enclosures for diverse environments, both indoors and outdoors. These 
enclosures house batteries and related equipment that may include chargers, inverters, 
distribution panels, protective devices, and ancillary systems. This document covers 
functional requirements for enclosures for all battery technologies and all stationary 
applications, including ESS.  

Date of Current Edition New Standard 

Date of Next Edition TBD 

Current Activity The working group is currently being mobilized to work on the document. For more 
information or to participate, contact Eric Cogorno. 

 

 

 

 

 
 

National Fire Protection Association (NFPA) 
www.nfpa.org 

[Built Environment] 

Document Name NFPA 1: Fire Code 

ESS Relevance Adopted in 19 states as one of the key NFPA safety codes working at an overarching level 
for fire prevention and remedial action. Chapter 52 now includes extracts from the recently 
published NFPA 855 specifying requirements related to the installation of energy storage 
systems. These requirements recognize both established battery technologies and newer 
emerging energy storage technologies. Provisions apply to all energy storage system 
applications. 

Date of Current Edition 2021 

Date of Next Edition 2024 

Current Activity The NFPA 1 Committee has been divided into four separate committees with the Fire Code 
Committee (FCC-AAC) serving as the principal one to issue the standard. The four are [1] 
Building Systems and Special Occupancies (FCC-OCP); [2] Special Equipment, Processes 
and Hazardous Materials (FCC-HAZ); [3] Fundamentals (FCC-FUN); and [4] The Fire Code 
Committee (FCC-AAC). All are open to membership application. 

Public Input periods for the 2024 edition are now closed, but public comments from the 2nd 
draft may be viewed via the NFPA 1 website. The second draft report will be posted by 
November 17, 2022. The NITMAM closing date will be January 5, 2023. 
For more information, see NFPA 1: Fire Code. 

 

 

https://cmte.ieee.org/pes-essb/
mailto:ecognorno@hindlepowerinc.com
http://www.nfpa.org/
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=1&tab=nextedition
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National Fire Protection Association (NFPA) 
www.nfpa.org 

[Built Environment] 

Document Name NFPA 70: National Electrical Code (NEC) 

ESS Relevance 
 

Adopted in all 50 states, NFPA 70 is considered the benchmark for safe electrical design, 
installation and inspection to protect both people and property from electrical hazards. 
Article 706 (new in the 2017 edition) applies to energy storage systems and Article 480 
remains applicable to batteries as used in standard stationary backup power applications. 
The NEC is made up of 18 Code Making Panels (CMPs). CMP 4 covers requirements for 
articles 690 for PV and 705 for Interconnections. CMP 13 covers requirements for standby 
batteries in article 480, and for ESS in article 706. This is used as the North American 
standard for all electrical installation requirements. 

Date of Current Edition 2023 

Date of Next Edition 2026 

Current Activity A first printing has been released, but a second printing will be released shortly to 
correct a few errors in the first release. The revision cycle and activation of the CMP 
meetings for the next release are TBD. For more information, see NFPA 70: National 
Electrical Code. 

 

 

 

 

 
 

National Fire Protection Association (NFPA) 
www.nfpa.org 

[Built Environment] 

Document Name NFPA 75: Standard for the Fire Protection of Information Technology Equipment 

 
ESS Relevance 
 

This standard has evolved since its adoption in 1962 as the Standard for the Protection of 
Electronic Computer Systems to its current form that encompasses all information 
technology equipment. However, it encompasses more than equipment, dealing with fire 
protection requirements for buildings, construction, UL listing requirements including UL 
9540, air sampling requirements, as well as aisle placement systems. As such, it is 
considered for report purposes as a Built Environment standard. 

Date of Current Edition 2020 

Date of Next Edition 2024 

Current Activity The standard website is now open for second draft public comments until January 4, 
2023 and will be posted by October 04, 2023. NITMAMs can be submitted until 
November 1, 2023. Final NITMAMs will be posted by December 13, 2023. For information 
or to access the NFPA 75 website, go to Codes and standards | NFPA. 

 

 

 

 

http://www.nfpa.org/
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70&tab=nextedition
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70&tab=nextedition
http://www.nfpa.org/
https://www.nfpa.org/codes-and-standards/
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National Fire Protection Association (NFPA) 
www.nfpa.org 

[Built Environment] 

Document Name NFPA 76: Standard for the Fire Protection of Information Technology Equipment 

ESS Relevance 
 

Sometimes considered a companion to NFPA 75, where NFPA 76 addresses the elements 
like those in NFPA 75, but specifically addresses telecommunications facilities. Since most 
telecommunications facilities are now digitally run there is significant overlap between 
telecommunications and IT. This standard address telephone exchanges but excludes 
remote outdoor wireless facilities. NFPA 855 contains certain paragraphs that are excluded 
under NFPA 76. 

Date of Current Edition 2020 

Date of Next Edition 2024 

Current Activity The standard website is now open for second draft public comments until January 4, 
2023 and will be posted by October 04, 2023. NITMAMs can be submitted until 
November 1, 2023. Final NITMAMs will be posted by December 13, 2023. For information 
or to access the NFPA 76 website, go to Codes and standards | NFPA. 

 

 

 

 

 
 

National Fire Protection Association (NFPA) 
www.nfpa.org 

[ESS Installation] 

Document Name NFPA 78: Guide on Electrical Inspections  

ESS Relevance New standard covering the minimum criteria for organizing and conducting electrical 
inspections, including administration, plan review and field inspections. This applies to new 
as well as modifications to existing electrical installations, including energy storage systems. 

Date of Current Edition 2020 

Date of Next Edition 2024 

Current Activity Public Comment periods for the 2024 release are now closed. The second draft report will 
follow no later than February 28, 2023. NITMAMs may be submitted until March 28, 2023, 
before accepted NITMAMs are posted by May 9, 2023. For more information, see NFPA 78: 
Guide on Electrical Inspections. 

Note: Both NFPA 78 and NFPA 1078 (Standard for Electrical Inspector Professional 
Qualifications) Committees and Staff Liaisons are identical. 

 

 

 

 

 

http://www.nfpa.org/
https://www.nfpa.org/codes-and-standards/
http://www.nfpa.org/
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=78&tab=nextedition
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=78&tab=nextedition
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National Fire Protection Association (NFPA) 
www.nfpa.org 

[Complete ESS] 

Document Name NFPA 791: Recommended Practice and Procedures for Unlabeled Electrical 
Equipment 

ESS Relevance Provides recommended procedures for evaluating unlabeled electrical equipment for 
compliance with nationally recognized standards. If an ESS were unlabeled, NFPA 791 
could be used to evaluate the acceptability of that ESS. However, NFPA 791 does not 
cover procedures or evaluations relating to product certification systems that result in listed 
and/or labeled products. 

Date of Current Edition 2024 

Date of Next Edition 2027 

 
Current Activity 
 

During the current revision cycle no public comments were received for either the first or 
second open public comment periods. Therefore, NFPA Standards Council approved the 
committee’s recommendation to approve reconfirmation of the existing standard for three 
additional years. The standard website is accepting public inputs now with a closing 
date of June 04, 2024. For more information, see NFPA 791: Recommended Practice and 
Procedures for Unlabeled Electrical Equipment. 

 

 

 
 

National Fire Protection Association (NFPA) 
www.nfpa.org 

[ESS Installation] 

Document Name NFPA 855: Standard for the Installation of Stationary Energy Storage Systems 

ESS Relevance Stipulates requirements to ensure the safety of stationary, energy storage systems. 
Chapters place emphasis on electrochemical devices for energy storage systems (BESS) 
although the next revision will expand its scope to include additional ESS technologies (e.g., 
flywheels). The standard provides limitations on maximum threshold quantities, capacities 
for a given system, footprint, and separation, with breakdowns for specific energy storage 
system technologies. Requirements for commissioning, operations and maintenance, as 
well as decommissioning of systems with information for AHJ’s and first responders is also 
detailed. NFPA 855 is the key ESS NFPA standard, and an effort is underway to 
synchronize all ESS related inputs in other NFPA standards with NFPA 855. 

Date of Current Edition 2023 

Date of Next Edition 2026 

Current Activity NFPA 855 has been updated and released. A complete reorganization with improvements 
were made from the first release and safety requirements for additional ES technologies 
were added.  The latest version of this important ES standard can now be viewed at NFPA 
855: Standard for the Installation of Stationary Energy Storage Systems. 
Special Note: The ES Collaborative Report will issue a comparative analysis between 
the NFPA 855 2020 and the NFPA 855 2023 report in early 2023. 

 

 

http://www.nfpa.org/
http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=791
http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=791
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=791&tab=nextedition
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=791&tab=nextedition
http://www.nfpa.org/
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=855
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=855
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National Fire Protection Association (NFPA) 
www.nfpa.org 

[Built Environment] 

Document Name NFPA 5000: Building Safety and Construction Code 

ESS Relevance NFPA 5000 is made up of 17 separate committees with BLD AAC serving as the 
committee that releases the standard. There is reference to NFPA 855 and UL 9540 within 
the standard, and provides requirements necessary in construction, protection, and 
occupancy that minimize danger to life and property. 

Date of Current Edition 2021 

Date of Next Edition 2024 

Current Activity Second draft comments are now closed but the ensuing report will be posted no later than 
February 28, 2023. The NITMAM closing date is March 28, 2023, with a final NITMAM 
posting scheduled for May 9, 2023. The main committee (BLD AAC) has scheduled a 
hybrid meeting December 14, 2022, in Quincy MA. For more information, see NFPA 
5000: Building Safety and Construction Code. 

 
 
 
 

 
Sandia National Laboratories Grid Energy Storage Department 

US Department of Energy Office of Electricity Energy Storage Program 
https://energy.sandia.gov/programs/energy-storage 

[Reference Item] 

Name BatteryArchive.org 

ESS Relevance BatteryArchive.org is a recently launched public repository for visualization, analysis, and 
comparison of battery data across institutions. The database includes standardized metadata 
and file formats, and basic plots of all uploaded time series and cycle data. The site currently 
focuses on cycle aging for commercial Li-ion cells but will expand to other kinds of battery 
data in the future. 

Reason for Reference 
Item 

Sandia’s National Laboratories is one of a group of DOE national laboratories engaged in 
various aspects of energy storage. Sandia’s vision for enabling electric grid modernization 
includes diverse energy storage research programs and engineering efforts that range from 
basic research and development (R&D) to large scale demonstrations and 
deployments. They also collect key information on current and future storage technologies 
and act as a clearinghouse for energy storage information. To support these efforts, Sandia 
manages the DOE Energy Storage Systems website and the Global Energy Storage 
Database. 

SDO/Committee 
Comment 

This work is supported by the U.S. Department of Energy Office of Electricity Energy Storage 
Program through the Sandia National Laboratories Grid Energy Storage Department. The 
report is part of that effort and is created in collaboration with Pacific Northwest National 
Laboratory (PNNL). 

Requested Action 
(if any) 

To offer site feedback, contribute datasets, or obtain API credentials to download large 
amounts of data, email info@batteryarchive.org. 

 
 
 
 

http://www.nfpa.org/
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=5000&tab=nextedition
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=5000&tab=nextedition
https://energy.sandia.gov/programs/energy-storage
https://www.batteryarchive.org/
http://www.sandia.gov/ess/
https://sandia.gov/ess-ssl/gesdb/public/
https://sandia.gov/ess-ssl/gesdb/public/
https://www.energy.gov/oe/office-electricity
https://energy.sandia.gov/programs/energy-storage/
mailto:info@batteryarchive.org
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Underwriters Laboratories (UL) 
https://ulstandards.ul.com/develop-standards/ 

[ESS Components] 

Document Name ANSI/UL 810A: Electrochemical Capacitors  

ESS Relevance Addresses the safety of electrochemical capacitors (sometimes called electric double-layer 
capacitors, ultracapacitors or supercapacitors), which can be used as an energy source in 
energy storage systems. 

Date of Current Edition 2022 (Edition 1) 

Date of Next Edition UL standards are under continuous maintenance and are updated as warranted. Visit the 
UL Available Proposals page to access any proposals currently out for comment. 

Current Activity See UL Standard | UL 810A for further details. 

 
 
 
 
 
 

 

Underwriters Laboratories (UL) 
https://ulstandards.ul.com/develop-standards/ 

[ESS Components] 

Document Name UL 1642: Lithium Batteries 

ESS Relevance Covers the use of lithium batteries (both primary and rechargeable) used in technician-
replaceable or user-replaceable applications with the purpose of reducing the risk of fire or 
explosion. The standard limits the amount of lithium contained in a battery that is covered 
without additional testing requirements. Edition 6 clarifies the projectile test as well as 
revising the coin cell warning marking.  

Date of Current Edition 2020 (Edition 6) 

Date of Next Edition UL standards are under continuous maintenance and are updated as warranted. Visit the 
UL Available Proposals page to access any proposals currently out for comment. 

Current Activity See Standard 1642, Edition 6 for more information. A proposed new Round Bar Crush Test 
instead of the Impact Test for soft-case pouch cells has achieved consensus. A response 
to comments and recirculation for final approval. Revisions will be issued to the 6th edition 
of UL 1642 during fourth quarter of 2022, assuming consensus is maintained.  

 
 
 
 
 
 

https://ulstandards.ul.com/develop-standards/
https://csds.ul.com/Home/ProposalsDefault.aspx
https://standardscatalog.ul.com/ProductDetail.aspx?productId=UL810a
https://ulstandards.ul.com/develop-standards/
https://csds.ul.com/Home/ProposalsDefault.aspx
https://standardscatalog.ul.com/standards/en/standard_1642_5
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Underwriters Laboratories (UL) 
https://ulstandards.ul.com/develop-standards/ 

[ESS Components] 

Document Name UL 1741: Inverters, Converters, Controllers and Interconnection System Equipment 
for Use with Distributed Energy Resources 

ESS Relevance Covers requirements for inverters, converters, charge controllers and interconnection 
system equipment (ISE) intended for use in both off-grid and grid-connected environments. 
Information that clarifies intention to supplement IEEE 1547 and IEEE 1547.1 has been 
included.  

Date of Current Edition 2021 (Edition 3) 

Date of Next Edition UL standards are under continuous maintenance and are updated as warranted. Visit the 
UL Available Proposals page to access any proposals currently out for comment. 

Current Activity See UL Standard | UL 1741 for more information. Additional revisions for adding medium 
voltage requirements throughout the standard are being recirculated with ballots and 
comments due October 14, 2022.  

 
 
 
 
 
 
 

 

Underwriters Laboratories (UL) 
https://ulstandards.ul.com/develop-standards/ 

[ESS Components] 

Document Name ANSI/CAN/UL 1973: Batteries for Use in Stationary and Motive Auxiliary Power 
Applications 

ESS Relevance Covers requirements for battery systems for use in energy storage systems for stationary 
applications such as PV, wind turbine storage or UPS. It also covers battery systems for 
use in light rail and stationary rail applications such as rail substations as well as vehicle 
auxiliary power such as that used in RV applications. There are appendices specific to 
newer or existing battery technologies used in ES applications, e.g.: 1) Appendix B – 
sodium-beta type batteries, 2) Appendix C to flowing electrolyte batteries, 3) Appendix E – 
Lithium ion, lithium metal and sodium ion cells, 4) Appendix H - Valve regulated and vented 
lead acid or nickel cadmium batteries, and 5) Appendix I – mechanically recharged metal 
air batteries.  

Date of Current Edition 2022 (Edition 3) 

Date of Next Edition UL standards are under continuous maintenance and are updated as warranted. Visit the 
UL Available Proposals page to access any proposals currently out for comment. 

Current Activity See UL Standard | UL 1973 (shopulstandards.com) for more information. Numerous 
proposals, including addressing sodium nickel chloride in Annex B, are being processed 
and will be sent out for preliminary review once complete.  

 
 
 
 
 
 

https://ulstandards.ul.com/develop-standards/
http://ulstandards.ul.com/standard/?id=1741&edition=2&doctype=ulstd
http://ulstandards.ul.com/standard/?id=1741&edition=2&doctype=ulstd
https://csds.ul.com/Home/ProposalsDefault.aspx
https://standardscatalog.ul.com/ProductDetail.aspx?productId=UL1741
https://ulstandards.ul.com/develop-standards/
https://csds.ul.com/Home/ProposalsDefault.aspx
https://www.shopulstandards.com/ProductDetail.aspx?productId=UL1973_2_B_20180207(ULStandards2)
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Underwriters Laboratories (UL) 
https://ulstandards.ul.com/develop-standards/ 

[ESS Components] 

Document Name ANSI-CAN-UL 2580-2021: Batteries for Use in Electric Vehicles 

ESS Relevance Covers electrical energy storage assemblies such as battery packs, combination battery 
pack-electrochemical capacitor assemblies and the subassembly/modules that make up 
these assemblies for use in electric-powered vehicles. The ability of the electrical energy 
storage assembly's to safely withstand simulated abuse conditions while preventing 
personal exposure to the resulting hazards is evaluated. The manufacturer's specified 
charge and discharge parameters at specified temperatures is also evaluated. See also UL 
1974. 

Date of Current Edition 2022 (Edition 3) 

Note: A French translation of this Edition was released June 2022. 

Date of Next Edition UL standards are under continuous maintenance and are updated as warranted. Visit the 
UL Available Proposals page to access any proposals currently out for comment. 

Current Activity This standard is a Joint Binational Standard with ULC. See Standard 2580, Edition 3 for 
more information on the recent proposal out for ballot and comment. 

 
 
 
 
 
 
 

 

Underwriters Laboratories (UL) 
https://ulstandards.ul.com/develop-standards/ 

[Complete ESS] 

Document Name ANSI/CAN/UL 9540: Energy Storage Systems and Equipment 

ESS Relevance Product safety standard for a UL listing of an energy storage system. 

Date of Current Edition 2020 (Edition 2) 

Date of Next Edition UL standards are under continuous maintenance and are updated as warranted. Visit the UL 
Available Proposals page to access any proposals currently out for comment. 

Current Activity The 2nd Edition of ANSI/CAN/UL 9540 can be viewed or purchased here. However, a revision 
is underway. Twenty topics achieved consensus with comments are being addressed. 
Responses to these comments will be posted and any additional proposed revisions will 
be sent for recirculation in October 2022. A 3rd edition will be published as a result of this 
ballot cycle.  

 
 
 
 
 
 
 
 

https://ulstandards.ul.com/develop-standards/
https://csds.ul.com/Home/ProposalsDefault.aspx
https://www.shopulstandards.com/ProductDetail.aspx?productId=UL2580_3_S_20200311
https://ulstandards.ul.com/develop-standards/
http://ulstandards.ul.com/standard/?id=9540
https://csds.ul.com/Home/ProposalsDefault.aspx
https://csds.ul.com/Home/ProposalsDefault.aspx
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=36788
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Underwriters Laboratories (UL) 
https://ulstandards.ul.com/develop-standards/ 

[Complete ESS] 

Document Name UL 9540A: Test Method for Evaluating Thermal Runaway Fire Propagation in Battery 
Energy Storage Systems 

ESS Relevance This is the standardized test method also known as “Large-Scale Fire Test”. This multi-level 
test method evaluates the fire characteristics of a battery energy storage system that 
undergoes thermal runaway. The data generated is used to determine the fire and explosion 
protection required for an installation of that battery energy storage system. 

Date of Current Edition 2019 (Edition 4) 

Date of Next Edition UL standards are under continuous maintenance and are updated as warranted. Visit the  
UL Available Proposals page to access any proposals currently out for comment. 

Current Activity ANSI/CAN/UL 9540A can be viewed or purchased here. A substantial number of proposals 
are being processed to revise UL 9540A and will be sent out for preliminary review once 
complete. Goal is to release recirculation bulletin November 2022 and publish the 
finished revision January 2023.  

 
 
 
 
 
 
 
 
 

 

Underwriters Laboratories (UL) 
https://ulstandards.ul.com/develop-standards/ 

[ESS Components] 

Document Name UL 60079-0: Explosive Atmospheres - Part 0: Equipment - General Requirements 

ESS Relevance Documents the available limit of flammability, autoignition and burning-rate data for more 
than 200 combustible gases and vapors in air and other oxidants, as well as empirical rules 
and graphs that can be used predict similar data for thousands of other combustibles under 
a variety of environmental conditions. Note: This is an IEC-based UL standard with USA 
differences. 

Date of Current Edition 2020 (Edition 7) 

Date of Next Edition UL standards are under continuous maintenance and are updated as warranted. Visit the 
UL Available Proposals page to access any proposals currently out for comment. 

Current Activity See UL Standard | UL 60079-0 for information on the published standard. 

 
 
 
 
 
 

https://ulstandards.ul.com/develop-standards/
http://ulstandards.ul.com/standard/?id=9540
https://csds.ul.com/Home/ProposalsDefault.aspx
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=36503
https://ulstandards.ul.com/develop-standards/
https://csds.ul.com/Home/ProposalsDefault.aspx
https://standardscatalog.ul.com/ProductDetail.aspx?productId=UL60079-0
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Underwriters Laboratories (UL) 
https://ulstandards.ul.com/develop-standards/ 

[ESS Components] 

Document Name UL 62133-2: Safety for Secondary Cells and Batteries Containing Alkaline or Other 
Non-Acid Electrolytes - Safety Requirements for Portable Sealed Secondary Cells, 
and for Batteries Made from Them, for Use in Portable Applications - Part 2: Lithium 
Systems 

ESS Relevance Binational, IEC based standard that specifies requirements and tests for the safe operation 
of portable sealed secondary lithium cells and batteries containing non-acid electrolyte for 
lithium systems for Canada and the US. This standard is not, by itself, generally suitable for 
the evaluation of the safety of end-products, as it lacks specific requirements regarding 
charging, the effect of normal loads, abnormal conditions that should be considered, and the 
physical and electromagnetic stresses encountered in the anticipated environment of the 
end-product. 

Note: Battery packs with additional features or circuitry, including integral circuitry that 
facilitates charging, are considered to be end-products. This standard deals with the 
covered components used in accordance with CAN/CSA-C22.2 No. 0. 

Date of Current Edition 2020 (Edition 1) 

Date of Next Edition UL standards are under continuous maintenance and are updated as warranted. Visit the 
UL Available Proposals page to access any proposals currently out for comment. 

Current Activity See Standard 62133-2, Edition 1 for more information on the published standard. Proposals 
received including IEC 62133-2 Amendment 1 will be distributed for preliminary review.  

 
 
 
 
  

https://ulstandards.ul.com/develop-standards/
https://csds.ul.com/Home/ProposalsDefault.aspx
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=36642
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Other SDO/Committee/ 
Association Standards Standard Contact 

Information 

International Society of Automation ANSI/ISA 60079-0 (12.00.01-2013 Explosive 
Atmospheres – Part 0) www.isa.org 

International Society of Automation 
ANSI/ISA TR12.13.01-1999: Flammability 
Characteristics of Combustible Gases and 
Vapors 

www.isa.org 

Modular Energy Storage Architecture 
Standards Alliance MESA ESS Specification www.mesastandards.org 

Modular Energy Storage Architecture 
Standards Alliance 

MESA - Verifying ESS Device Compliance w 
SunSpec Modbus www.mesastandards.org 

National Electrical Contractors Association NECA 701: Standard for Energy Management, 
Demand Response and Energy Solutions  www.necanet.org 

National Electrical Contractors Association 
NECA 417: Recommended Practice for 
Designing, Installing, Maintaining, and 
Operating Microgrids 

www.necanet.org 

National Electrical Manufacturers Association 
NEMA ESS 1: Standard for Uniformly 
Measuring and Expressing the Performance of 
Electrical Energy Storage Systems 

www.nema.org 

National Electrical Manufacturers Association NEMA 250: Enclosure for Electrical Equipment 
(1000V Maximum) www.nema.org 

 
 
 

ENERGY STORAGE C/S SAFETY COLLABORATIVE 
STANDARDS DEVELOPMENT ORGANIZATIONS (SDOs) 

ORGANIZATION  Built 
Environment  

Complete 
ESS  

 ESS 
Installations  

 ESS 
Components  

Reference 
Items  TOTAL SDO Website 

ASHRAE   
 1   1 www.ashreae.org 

ASME  2    2 www.asme.org 

CSA   1 2  3 www.csagroup.org 

DNV-GL  1    1 www.dnvgl.com 

FM Global 1     1 www.fmglobal.com 

ICC 3    2 5 www.iccsafe.org 

IEC  2    2 www.iec.ch/publications 
IEEE 5 1 4 9  19 www.ieee.org 

ISA 2     2 www.isa.org 

MESA  1  1  2 www.mesastandards.org 

NECA  1 1   2 https://necanet.org/ 

NEMA  1  1  2 www.nema.org 

NFPA 5 1 2   8 www.nfpa.org 

SANDIA     1 1 www.sandia.gov 

UL  2  7  9 https://ulstandards.ul.com/ 

 16  12 9 20  3  60  

  
  26% 16% 15% 31% 12% 100%  

  

http://www.isa.org/
http://www.ashreae.org/
http://www.asme.org/
http://www.csagroup.org/
http://www.dnvgl.com/
http://www.fmglobal.com/
http://www.iccsafe.org/
http://www.ieee.org/
http://www.isa.org/
http://www.mesastandards.org/
https://necanet.org/
http://www.nema.org/
http://www.nfpa.org/
http://www.sandia.gov/
https://ulstandards.ul.com/
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Every effort is made by Sandia National Laboratories (SNL) and the Pacific Northwest National Laboratory (PNNL) and 

staff to ensure the accuracy of the information presented in this report. Sandia and PNNL very much appreciate the input 
from the standards developing organizations (SDOs) covered in the report as well as contributing volunteers who may be 
involved in one or more of the SDO initiatives covered in this document. We acknowledge that there may be 
standards/codes that exist that are not included in this report. Suggestions for revision, additions, and enhancements to 
this document are welcomed and encouraged. 

On behalf of the U.S. Department of Energy, Office of Electricity and Energy Storage System Program, whose support 
has made this report possible, we hope this document serves as a solid source of information about codes and standards 
related to ESS safety. This report allows us to achieve the objectives outlined in the ESS Safety Roadmap as well as 
fostering confidence in the safety and reliability of Energy Storage Systems. For more information about the ESS Safety 
Roadmap efforts visit sandia.gov/energystoragesafety. For questions related to or to provide input on this document, 
please contact Chris Searles or Matt Paiss. 

Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology & Engineering Solutions of 
Sandia, LLC, a wholly owned subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear Security 
Administration under contract DE-NA0003525. 
 

At PNNL, our mission is to transform the world through courageous discovery and innovation. It is our vision that PNNL science and 
technology inspires and enables the world to live prosperously, safely, and securely. 

Contact Information  
For more information about this document and/or  
ES Safety Collaborative activities, contact: 

Chris Searles 

Consulting Liaison for Sandia National Laboratories 
P.O. Box 5800 MS 0613 
Albuquerque, NM87185-0613 

Phone: 214-850-1183 

Email: chris.searles@ieee.org 

 

Contact Information  
For more information about this document and/or  
ES Safety Collaborative activities, contact: 

Matthew Paiss 

Pacific Northwest National Laboratory 
P.O. Box 999, MSIN K2-44 
Richland, WA 99352 

Phone: 831-566-3057 

Email: matthew.paiss@pnnl.gov 
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