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Purpose and Expected Outcome
Purpose

Reinforce the relevance and importance of 
ongoing efforts to foster successful application of 
safe energy storage technology through the 
availability of updated standards and model codes. 

Expected Outcome
An understanding of the value of the ongoing work 
and the foundation laid through past successes 
that continues to support energy storage 
technology development and deployment.
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Energy Storage Safety Challenge
• What is safe (or not safe)?
• How does one assess if something is or is not safe?
• What criteria are used to make an assessment?
• How are criteria developed, adopted and applied?
• When is an assessment needed?
• Who can perform an assessment?
• Who can designate something as safe?
• How can they apply the results of an assessment? 
• Can the answers change over time?
• Why would the answers change?
• If they do change how are the new answers developed and implemented?

Standards and model codes, when adopted and applied, are the basis for 
technical communication between all stakeholders involved in technology 
development and deployment and are the benchmark by which these and other 
questions can be answered.

Without standards and model codes there is no uniform basis for technical 
communication and as such no way to answer these questions in a way all 
stakeholders can understand and authorities having jurisdiction (AHJs) 
responsible for safety can apply. 

“Without rules there would be chaos.”



ESS Safety Roadmap - Standards and Model Codes
Objective 
 Apply R&D outputs to support efforts focused 

on ensuring that codes and standards are 
available to enable the safe implementation of 
energy storage technology in a 
comprehensive, non-discriminatory, and 
science-based manner. 

Activities
 Review and assess codes and standards that 

affect the design, installation, and operation of 
energy storage systems.

 Identify gaps in knowledge that require 
research and analysis that can serve as a 
basis for future criteria in those codes and 
standards.

 Identify areas in codes and standards that 
potentially need revision or enhancement and 
can benefit with the support of activities 
conducted under R&D.

 Develop input for new or revisions to existing 
codes and standards through individual 
stakeholders, facilitated task forces, or 
through laboratory staff supporting these 
efforts.



Standards and Model Codes

Accomplishments
 Identification of all ESS relevant 

C/S development activities 
(ASME, CSA, DNV GL, ICC, 
IEEE, FM Global, NECA, NEMA, 
NFPA and UL)

 Review of C/S activities and 
communicating all ESS safety-
relevant information to all 
interested parties

Monthly C/S Reports
Webinars on C/S activities
Conference presentations
Technical input to a number of 
standards and model codes
Briefs and special publications
Ongoing information transfer



Standards and Model Codes 
Development, Adoption and 
Application

ES Safety Roadmap

St
ak

eh
ol

de
r P

ar
tic

ip
at

io
n

Timely deployment of safe ESS

DEVELOPMENT

ADOPTION

APPLICATION

 SDO’s
 Assn’s
 Orgs
 Utilities
 Homegrown

 Laws
 Regulations
 Contracts
 Conditional Req’s
 Insurance

 AHJ’s
 Designers
 Manufacturers
 Integrators
 Contractors



Standards and Model Codes 
Hierarchy

BUILT ENVIRONMENT

INSTALLATION / APPLICATION

ENERGY STORAGE SYSTEMS

SYSTEM COMPONENTS

 NFPA 855
 NFPA 70
 UL 9540 A

 DNVGL GRIDSTOR
 FM GLOBAL 5-33
 NECA 416 & 416

 UL 9540
 ASME TES-1
 NFPA 791

 UL 1973
 UL 1974
 UL 810A
 UL1741

 CSA 22.2 No. 340-201
 IEEE 1547
 IEEE 1679 Series

 ICC IFC, ICC IRC, ICC IBC
 NFPA 5000
 NFPA 1

 IEEE C2
 IEEE 1635/ASHRAE 21
 IEEE P1578



Standards and 
Model Codes
 Involvement in C/S development (committee or task force member and/or 

participation in the development of proposed changes/public comments)
ASME TES-1 Safety Standard for Thermal (molten salt) ESS 
NECA 416 Recommended Practice for Installing Stored Energy Systems 
NECA 417 Recommended Practice for Designing, Installing, Maintaining, and 
Operating Micro-grids
NFPA 70 National Electrical Code 
NFPA 791 Recommended Practice and Procedures for Unlabeled Electrical 
Equipment
NFPA 855 Standard for the Installation of ESS
ICC International Residential Code and International Fire Code 
UL 9540 Energy Storage Systems and Equipment 
UL 9540A Test Method for Evaluating Thermal Runaway Fire Propagation in 
Battery Energy Storage Systems 
UL 1974 Evaluation for Repurposing Batteries

 Facilitating adoption and application
Support documents, fact sheets and briefs
Education and training
One-on-one assistance as requested



Energy Storage Safety Plan Scope of WorkStakeholder Comments
 “The DOE OE’s support in codes and standards expertise for the 

Massachusetts’ Advancing Commonwealth Energy Storage (ACES) program 
has been invaluable. With this support, we feel more confident that the 26 
projects (for $20 million) will be safer and exemplify best practices for energy 
storage in the Commonwealth.”
- Kavita Ravi, Director of Emerging Markets, MA Clean Energy Center

 “It is my opinion that the work undertaken by the DOE in the safety area has 
been beneficial to the industry as a whole. By attending the ESS Safety and 
Reliability Forum, I gained valuable insight into the work other SDOs are 
undertaking, as well as the direction of the industry.” 
- Nicole Gomez, S&C Engineer, Safety ASME

 “The information the DOE OE ES Safety Program provides on codes and 
standards developments related to energy storage provides an excellent 
overview of the current voluntary sector standards and model codes 
environment. It is very informative to hear about the progress of various ESS 
related initiatives. There is so much going on in this arena that it helps to have 
one source of information to keep up-to-date.” 

- Howard Hopper, FPE, Program Manager, 
Codes and Advisory Services, UL LLC
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Recognition
DOE has undertaken various 
efforts to address challenges 
affecting energy storage 
technology deployment
 Efforts to address safety

Safety roadmap
Supporting the development 
and deployment of safety 
codes with industry groups
Collaboration with 
stakeholders
Monitoring of codes, 
standards and regulations
Coordination with entities 
such as NFPA and the ICC
Development of resources 
supporting application of 
codes/standards
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Q/A and Further Information
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