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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. N
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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? | Hindsight is a wonderful

thing but foresight is

What criteria are used to make an assessment?
How are criteria developed, adopted and applied?

When is an assessment needed? better, especially when it
Who can perform an assesg.ment? comes to saving Iife, or
Who can designate something as safe? o

How can they apply the results of an assessment? some pain.

Can the answers change over time? William Blake

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.
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“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.

|dentify 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.
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Foster confidence in the safety and reliability of energy storage
systerns.
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Standards and Model Codes T ()

Laboratories

@ SPECIAL BRIEFING PAPER
SEPTEMBER 2018

ST CoLUouTILE DOE OE Energy Storage Systems Safety Roadmap
ENERGY STORAGE SYSTEM SAFETY

Public Comments Received on ESS-Related Proposed Changes to

the 2018 ICC International Codes ACCO m p I is h m e nts

@ > |dentification of all ESS relevant
e e s C/S development activities

for

e (ASME, CSA, DNV GL, ICC,

been posted and are open for submission of public comments with a closing

P IEEE, FM Global, NECA, NEMA,
S ;ffmﬂmjtmwfnmm“r%%ﬁ;n NFPA and UL)

N T » Review of C/S activities and

SR & communicating all ESS safety-

CODES AND STANDARDS UPDATE relevant information to all
SEPTEMBER 2018 interested parties
Monthly C/S Reports

more informazion

The goal of the DOE OF Energy Storage System Safety Roadmap’ is to foster confidence in the safety and refiability of '

energy storage systems. There are three in herrela‘ted b]adwe tn support the reslizstion of that goal: research, codes

and standards (C/S) and communicati The focuzed on C/S is “To apply research snd

developmert o supprt flors e efocueed o anurg st codesand fandardsars vl fo enabl he sae o Webinars on C/S activities

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

@ 5. Review and assess C/S which sffect the design, installation, and operstion of energy s&or‘age.syf.;te.ms (ESS). ° CO n fe rence p resen tat i ons

b.  |dentify gaps in knowledge that require reszarch and analyzis that can serve as 5 basis for criteria in those C/S.
. |dentify areas in C/S that are potentially in need of revision or enhancement and can benefit from activities

st o resarh and devlment o Technical input to a number of

SAFETY COLLABORATIVE d. Develop input for new or revisions to existing C/'S through indivi: facilitated task forces, or

through laboratory staff supporting these efforts.
The purpose of this document is to support the abowve activities by providing information on efforts being conducted by Sta n d a rd S a n d m o d e I Co d e S

U.5. standards developing organizations (SD0s) and other entities that are focused on ESS safety.

e e v oy e s s kel et 525t £ » Briefs and special publications

components). Mote alzo that more macro documents are likely to adopt by ref: riore micro do

Changes in current activity from the prior edition are shown in bold italics. Time-sensitive items (e.g., those

s e s o o Ongoing information transfer

To Ll:l cribe to ES Sslely Collabaorative communications visit %
b ’ . Stopic i

L , - ia.s - -
'DOE OF Energy Storage Systems Safety Roadmap, PNNL-SA-128118 | SAND217-3140 R tps e sandia govess: Pac'flc Northwest
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ENERGY STORAGE SYSTEM SAFETY

Development and Adoption of Codes and Standards



Standards and Model Codes
Development, Adoption and €S>
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Application

@ES Safety Roadmap

SAFETY COLLABORATIVE \D EVE LO P M E N T EN FRGY S;I'SRAG fEchYSTchM dSAd\FETY
/ evelopment an option of Codes and Standards
c ¢ . SDO's
o Assn’s
- Orgs
© Utilities
Q. = Homegrown
'O ADOPTION
£ —
Laws
© Regulations
a Contracts
- Conditional Req'’s
(¢b] Insurance
©
— ENERGY STORAGE SYSTEM SAFETY
o \APPLICATION Documenting and Validating Compliance with Codes and
Standards
'qc_; = AHJ’s
> Designers
© Manufacturers
i Integrators ﬁ/
(/)] Contractors
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Timely deployment of safe ESS



Standards and Model Codes
Hierarchy

BUILT ENVIRONMENT
. ICCIFC, ICC IRC, ICC IBC

- NFPA 5000
- NFPA 1
< INSTALLATION / APPLICATION
' - NFPA855 - IEEE C2 - DNVGL GRIDSTOR
- NFPA70 - IEEE 1635/ASHRAE 21 = FM GLOBAL 5-33
- UL9540 A - IEEE P1578 - NECA 416 & 416
/ ENERGY STORAGE SYSTEMS
- © | - UL9540
- ASME TES-1
"""" ¢ - NFPA 791
I,gji_ﬁ_ﬁ_i_ﬁ_ﬁ_ﬁ_ﬁ_ﬁ;f”'; SYSTEM COMPONENTS
/ i UL1973 . CSA 22.2 No. 340-201 S
ii-i Ji ) = UL1974 . |EEE 1547 Pacific Nortwest.,
- UL810A - IEEE 1679 Series

« UL1741
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» Involvement in C/S development (committee or task force member and/or
participation in the development of proposed changes/public comments)

o ASME TES-1 Safety Standard for Thermal (molten salt) ESS
o NECA 416 Recommended Practice for Installing Stored Energy Systems

o NECA 417 Recommended Practice for Designing, Installing, Maintaining, and
Operating Micro-grids

o NFPA 70 National Electrical Code

o NFPA 791 Recommended Practice and Procedures for Unlabeled Electrical
Equipment

o NFPA 855 Standard for the Installation of ESS
o ICC International Residential Code and International Fire Code
o UL 9540 Energy Storage Systems and Equipment

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

o UL 1974 Evaluation for Repurposing Batteries
» Facilitating adoption and application
o Support documents, fact sheets and briefs %
o Education and training |
: Pacific Northwest
o One-on-one assistance as requested NATIONAL LABORATORY




Stakeholder 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 ‘-'? CLEAN ENERGY
fw 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, | 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, B \%
Codes and Advisory Services, UL LLC Pacific Northwest
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Recognition

DOE has undertaken various

efforts to address challenges

United States Government Accountability Office

Report to Congressional Requesters

affecting energy storage GAO
technology deployment
< Efforts to address safety

o Safety roadmap

Supporting the development
and deployment of safety
codes with industry groups

Collaboration with
stakeholders

Monitoring of codes,
standards and regulations GAO-18-402

Coordination with entities
such as NFPA and the ICC

Development of resources
supporting application of
codes/standards

ENERGY STORAGE

Information on
Challenges to
Deployment for
Electricity Grid
Operations and Efforts
to Address Them
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Q/A and Further Information

?‘???? ??

David Conover
PNNL
david.conover@pnnl.gov

http://www.sandia.gov/energystoragesafety/
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