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Are energy storage codes & standards needed?

Discussions with industry professionals indicate a significant need for standards..." [1,p. 30]. Under this

strategic driver,a portion of DOE-funded energy storage research and development (R&D) is directed to

actively work with industry to fill energy storage Codes &Standards (C&S) gaps.

What is the energy storage protocol?

The protocol is serving as a resource for development of U.S. standardsand has been formatted for

consideration  by IEC Technical Committee 120 on energy storage systems. Without this

document,committees developing standards would have to start from scratch. WHAT'S NEXT FOR

PERFORMANCE?

Does energy storage need C&S?

Energy storage has made massive gains in adoption in the United States and globally,exceeding a gigawatt

of battery-based ESSs added over the last decade. While a lack of C&S for energy storage remains a barrier

to even higher adoption,advances have been made and efforts continue to fill remaining gaps in codes and

standards.

Does industry need energy storage standards?

As cited in the DOE OE ES Program Plan, "Industry requires specifications of standards for characterizing

the performance of energy storage under grid conditions and for modeling behavior. Discussions with

industry professionals indicate a significant need for standards ..." [1, p. 30].

How can C&S help reduce energy storage costs?

While some energy storage devices,e.g.,Li-ion battery technologies,have already become commodity

products with a continually declining unit cost,C&S will help to drive down soft costs related to

planning,purchase,financing,deployment,commissioning,operations,and de-commissioning. Energy Storage

Program Planning Document.

What equipment is used in distributed energy resources?

Inverters,converters,controllers and interconnection system equipmentfor use with distributed energy
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resources. Underwriters Laboratories. January 2020. Correspondence to Charlie Vartanian. The authors

declare no competing interests. The article does not contain any studies with human or animal subjects

performed by any of the authors.

User note: About this chapter: Chapter 12 was

added to address the current energy systems found

in this code, and is provided for the introduction of a

wide range of systems to generate and store energy

in, on and adjacent to buildings and facilities. The

expansion of such energy systems is related to

meeting today's energy, environmental and

economic challenges.

The Battery Energy Storage System Guidebook

contains information, tools, and step-by-step

instructions to support local governments managing

battery energy storage system development in their

communities. The Guidebook provides local officials

with in-depth details about the permitting and

inspection process to ensure efficiency,

transparency 
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Thermal energy storage (TES) is a critical enabler

for the large-scale deployment of renewable energy

and transition to a decarbonized building stock and

energy system by 2050. Advances in thermal

energy storage would lead to increased energy

savings, higher performing and more affordable

heat pumps, flexibility for shedding and shifting 

This document provides an overview of current

codes and standards (C+S) applicable to U.S.

installations of utility-scale battery energy storage

systems. This overview highlights the most

impactful documents and is not intended to be

exhaustive.

Singapore's First Utility-scale Energy Storage

System. Through a partnership between EMA and

SP Group, Singapore deployed its first utility-scale

ESS at a substation in Oct 2020. It has a capacity of

2.4 megawatts (MW)/2.4 megawatt-hour (MWh),

which is equivalent to powering more than 200

four-room HDB households a day. 
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Battery Energy Storage First-in-the-nation project of

its size and scope provides significant system

reliability upgrades for several Outer Cape

communities. The Outer Cape Battery Energy

Storage System (BESS) in Provincetown,

Massachusetts, is a key part of an ongoing effort to

modernize our electric system and improve system

reliability for 
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What is a battery energy storage system? A battery

energy storage system (BESS) is well defined by its

name. It is a means for storing electricity in a

system of batteries for later use. As a system,

BESSs are typically a collection of battery modules

and load management equipment. BESS

installations can range from residential-sized

systems up 
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1. Energy Storage Systems Handbook for Energy

Storage Systems 6 1.4.3 Consumer Energy

Management i. Peak Shaving ESS can reduce

consumers'' overall electricity costs by storing

energy during off-peak periods when electricity

prices are low for later use when the electricity

prices are high during the peak periods. ii.

Emergency Power Supply

of grid energy storage, they also present new or

unknown risks to managing the safety of energy

storage systems (ESS). This article focuses on the

particular challenges presented by newer battery

technologies. Summary Prior publications about

energy storage C& S recognize and address the

expanding range of technologies and their

The U.S. Department of Energy (DOE) Energy

Storage Handbook (ESHB) is for readers interested

in the fundamental concepts and applications of

grid-level energy storage systems (ESSs). The

ESHB provides high-level technical discussions of

current technologies, industry standards, processes,

best practices, guidance, challenges, lessons

learned, and projections a?|
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The intent of this brief is to provide information

about Electrical Energy Storage Systems (EESS) to

help ensure that what is proposed regarding the

EES ''product'' itself as well as its installation will be

accepted as being in compliance with safety-related

codes and standards for residential construction.

Providing consistent information to document

compliance with codes and a?|

At the workshop, an overarching driving force was

identified that impacts all aspects of documenting

and validating safety in energy storage; deployment

of energy storage systems is ahead of the codes,

standards and regulations (CSRs) needed to

appropriately regulate a?|

Energy storage systems can pose a potential fire

risk and therefore shouldn''t be installed in certain

areas of the home. NFPA 855 only permits

residential ESS to be installed in the following

areas: Attached garages ; Detached Garages; On

exterior walls at least 3 ft (914 mm) away from

doors or windows;
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Code Change Summary: A new article was added

to address energy storage systems. The idea

behind energy storage is to store energy for future

use. There are many types of power production

sources such as PV, hydro and wind systems that

are used to generate energy but other systems such

as storage batteries, capacitors, and kinetic energy

devices (e.g., flywheels and a?|

Storage capacity is the amount of energy extracted

from an energy storage device or system; usually

measured in joules or kilowatt-hours and their

multiples, it may be given in number of hours of

electricity production at power plant nameplate

capacity; when storage is of primary type (i.e.,

thermal or pumped-water), output is sourced only

with 

Code change proposals for NFPA 855, the Standard

for the Installation of Stationary Energy Storage

Systems, are due June 1. In the months ahead, the

working group will discuss proposals addressing fire

protection for residential ESS. SEAC working

groups are open to all.
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Utility data on installations of energy storage

systems may not be available for all zip codes. Due

to variations in local permitting regulations, not all

utilities reported energy storage systems as

separately identifiable from a co-located solar

photovoltaic system. California legislation under AB

2514 (Skinner, Chapter 469, Statutes of 2010 

Grid energy storage systems are "enabling

technologies"; they do not generate electricity, but

they do enable critical advances to modernize and

stabilize the electric grid. Numerous studies have

highlighted the value of grid energy storage for

supporting the integration of variablerenewable

resources, demand

Energy Storage Systems; Energy Storage Systems.

Powering the Future: Safeguarding Today with

Energy Storage Systems. According to the National

Fire Protection Association (NFPA), an energy

storage system (ESS), is a device or group of

devices assembled together, capable of storing

energy in order to supply electrical energy at a later

time 
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- the grid energy storage system supports the

operation of the power system during disturbance

situations, and works reliably during and after such

situations, - while connected to the power system,

the grid energy storage system does not cause any

adverse impacts to the other installations connected

to the power system, and - the relevant 

The historical CFC is particularly restrictive toward

energy storage system sizes in residential buildings:

the maximum allowed size is a mere 20

kilowatt-hour (kWh) capacity. As the average U.S.

residential customer consumes about 33 kWh per

day, a 20-kWh system is typically enough to power

a home's critical appliances for up to 24 hours 

The relevant codes for energy storage systems

require systems to comply with and be listed to UL

9540 [B19], which presents a safety standard for

energy storage systems and equipment intended for

connection to a local utility grid or standalone

application. This document applies to the complete

system and in turn requires that
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While the description outlined above shows

concrete sequential steps for commissioning on

large energy storage projects with many blocks,

these steps may happen in parallel with additional

support teams. This effectively utilizes the time

spent on site and maximizes use of the team's time.

Field Engineering Support After the Project

Reaches COD

Energy Storage System, Other. Energy storage

systems that are not self-contained or

pre-engineered systems of matched components

but instead are composed of individual components

assembled as a system. Informational Note: Other

systems will generally be comprised of different

components combined on site to create an ESS.

Energy storage systems, including batteries and

other innovative technologies, will be widespread.

The adoption of residential and commercial energy

storage solutions will be driven by a desire for

energy independence, resilience against power

outages, and the potential for cost savings by

optimizing energy . 6
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The storage and charging of battery-powered

micromobility devices, such as E-bikes and

E-scooters in parking structures, residential and

office areas. Battery energy storage systems

(BESS) located inside buildings and outdoor in

remote locations or near exposures. Electric buses

during operation, charging activities and storage.
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