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How do you ensure energy storage safety? Ultimately,energy storage
safety is ensured through engineering quality and application of safety
practices to the entire energy storage system. Design and planning to
prevent emergencies,and to improve any necessary response,is crucial.

What are examples of energy storage systems standards? Table 2.
Examples of energy storage systems standards. UL 9540is a standard for
safety of energy storage systems and equipment; UL 9540A is a method
of evaluating thermal runaway in an energy storage systems (ESS); it
provides additional requirements for BMS used in ESS.

How can advanced energy storage systems be safe? The safe operation
of advanced energy storage systems requires the coordinated efforts of all
those involved in the lifecycle of a system,from equipment designers,to
OEM manufacturers,to system designers,installers,operators,maintenance
crews,and finally those decommissioning systems,and,first responders.

What's new in energy storage safety? Since the publication of the first
Energy Storage Safety Strategic Plan in 2014 ,there have been
introductions of new technologies,new use cases,and new
codes,standards,regulations,and testing methods. Additionally,failures in
deployed energy storage systems (ESS) have led to new emergency
response best practices.

How should energy storage systems be designed? Designing resilient
systems: although it is impossible to design for any scenario,energy
storage systems should be designed to withstand common and
uncommon environmental hazardsin the areas they will be deployed.
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What is the energy storage safety strategic plan? Under the Energy
Storage Safety Strategic Plan, developed with the support of the
Department of Energy???s Office of Electricity Delivery and Energy
Reliability Energy Storage Program by Pacific Northwest Laboratory and
Sandia National Laboratories, an Energy Storage Safety initiative has
been underway since July 2015.

SOP Standard Operating Procedure SSB Solid-state Battery TW/TWh
Terawatt/Terawatt Hour UL Underwriters Labs UPS Uninterruptible Power
Supply V Volt Since the publication of the first Energy Storage Safety
Strategic Plan in 2014, there have been introductions of new technologies,
new use cases, and new codes, standards, regulations,

Key considerations for operational safety. To effectively manage
operational safety, we need to look at four key areas: electrical safety, live
working, emergencies, and work control. Electrical safety. You will need to
categorise the location of the battery energy storage system as a high
voltage (HV) substation.

9.0 Operating Procedures ??? Energized Work. 9.1 Appendix E,
"Electrical Work Decision Flow Chart" can be used as guidance for doing
safe electrical work. 9.2 Energized parts to which an employee may be
exposed shall be de-energized before the employee works on or near
them.

SOPs - safe operating procedures; SWIs - safe work instructions; SWMS -
safe work method statements for high risk construction work; They are a
documented set of directions for a task or activity, and provide workers
with the safest and most efficient agreed way to perform their work.
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This work describes an improved risk assessment approach for analyzing
safety designs in the battery energy storage system incorporated in
large-scale solar to improve accident prevention and mitigation, via ???

Flammable Liquids. Flammable liquids require special storage
considerations. See Flammable Materials for more information.. Acids.
Mineral acids, including phosphoric, hydrochloric, nitric, sulfuric, and
perchloric acid can be stored in a cabinet designed for Corrosive
Acids.These non-metallic cabinets have no internal metallic parts, acid
resistant coating and a cabinet floor ???

The aim of an isolation procedure is to: isolate all forms of potentially
hazardous energy to ensure that an accidental release of hazardous
energy does not occur; control all other hazards to those doing the work;
ensure that entry to a restricted area is tightly controlled. The following
lock-out process is the most effective isolation procedure:

(a) procedures to ensure continuous safe performance of the work
requiring isolation of hazardous energy; (b) procedures relating to a work
permit or master tag requiring (i) each involved worker to personally sign
on the job before commencing the work and sign off the job on completing
the work, or

Provides 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, giving
manufacturers, owners, users, and others concerned with or responsible
for its application by prescribing necessary safety
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and individuals. Under the Energy Storage Safety Strategic Plan,
developed with the support of the Department of Energy's Office of
Electricity Delivery and Energy Reliability Energy Storage Program by
Pacific Northwest Laboratory and Sandia National Laboratories, an
Energy Storage Safety initiative has been underway since July 2015.

released. Stored energy (also residual or potential energy) is energy that
resides or remains in the power supply system. When stored energy is
released in an uncontrolled manner, individuals may be crushed or struck
by objects, moving machinery, equipment or other items. How does it
work? Stored energy is energy in the system which is not

1,500 MW of energy storage by 2025, and 3,000 MW by 2030. Over $350
million in New York State incentives have been authorized to accelerate
the adoption of energy storage systems in efort of building a
self-sustaining industry. Energy storage systems will serve many critical
roles to enable New York's clean energy future.

U.S. Energy Storage Operational Safety Guidelines December 17, 2019
The safe operation of energy storage applications requires comprehensive
assessment and planning for a wide range of potential operational
hazards, as well as the coordinated operational hazard mitigation efforts of
all stakeholders in the lifecycle of a system from

Battery energy storage systems, thermal energy storage systems,
pumped hydro or hydrogen gas production may also be used to store the
excess energy generated and supply it to the network during peak
demand periods. failure to provide safe work instructions; failure to have
suitable access and lock out procedures or barriers or exclusion
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energy storage technologies or needing to verify an installation's safety

‘ %1 ; may be challenged in applying current CSRs to an energy storage system
{2 * Power Conversion
5 ;%" | R (ESS). This Compliance Guide (CG) is intended to help address the
& [t . . . .
? L acceptability of the design and construction of stationary ESSs, ???

You can use the tools below to develop your safe work policy and

; o procedures: Sample health and safety policy (DOCX, 0.02 MB) Work
"] Rl health and wellbeing policy template (DOCX, 0.43 MB) Workplace
&= rehabilitation policy and procedures template (DOCX, 0.61 MB) Task
analysis template (DOC, 0.05 MB) Safe work procedure template (DOC,
0.08 MB)
o~ Ggﬁggfggmvss Hazardous Energy Sources: Proper isolation ensures the space remains
il 2 | safe during work, preventing accidental exposure to hazardous energy or
"h ‘ _ substances. Step 5: Ventilate the Space. Update safety procedures and

entry protocols if new hazards or challenges were identified. Continuous
improvement ensures safer and more efficient confined

Battery energy storage systems (BESS) are using renewable energy to
power more homes and businesses than ever before. Establishing
policies and procedures; Safety roles and duties Toggle menu for Safety
roles and duties. Ensure safe work practices are followed, and
compliance with the manufacturer's guidelines and instructions

We design, construct and operate our energy storage systems in

accordance with all relevant national and international standards and

procedures, proven to keep these sites safe. These include the

y International Fire Code (IFC), International Building Code (IBC),
International Electrotechnical Commission (IEC), and National Fire
Protection
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on energy storage system safety.” This was an initial attempt at bringing
safety agencies and first responders together to understand how best to
address energy storage system ( ESS) safety. In 2016, DNV-GL published
the GRIDSTOR Recommended Practice on "Safety, operation and
performance of grid-connected energy storage systems."

most energy storage in the world joined in the effort and gave EPRI
access to their energy storage sites and design data as well as safety
procedures and guides. In 2020 and 2021, eight BESS installations were
evaluated for fire protection and hazard mitigation using the ESIC
Reference HMA. Figure 1 ??? EPRI energy storage safety research
timeline

Purpose of Review This article summarizes key codes and standards (C&
S) that apply to grid energy storage systems. The article also gives
several examples of industry efforts to update or create new standards to
remove gaps in energy storage C& S and to accommodate new and
emerging energy storage technologies. Recent Findings While modern
battery ???

Benefits of Lockout/Tagout Procedures. Here are some key benefits of
implementing lockout/tagout procedures:. Prevents Accidents and Injuries
??? LOTO procedures isolate energy sources and ensure proper
equipment shutdown before maintenance or servicing work. It helps to

prevent accidental startups, releases of stored energy, and other potential
2?7

This document provides guidance to first responders for incidents
involving energy storage systems (ESS). The guidance is specific to ESS
with lithium-ion (Li-ion) batteries, but some elements may apply to other
technologies also.
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Safe systems of work The company safety rules should incorporate a
written safe system of work based on the results of risk assessments, and
this should include requirements for the isolation of equipment. It should
highlight the tasks and situations for which secure isolation is required,
and detail the appropriate procedures for achieving this.

Can energy storage work with all fuel sources? Disruptions to power
supply can be extremely costly and hazardous to health and safety.
Energy storage makes the grid more resilient and reliable. facility staff
and emergency responders must be trained in safety procedures and are
required to be given annual refresher training. To learn

Clearly spell out each step's safe operating procedure and necessary
safety measures. Include any relevant data or references. Other Safe
Work Procedures may be cited in a safe operating procedure. 4. Personal
Protective Equipment (PPE) List the many kinds of personal protective
equipment that must be worn while doing the work.

Safe work procedures typically control hot work, stored energy
(lockout/tagout), opening process vessels or lines, confined space entry,
and similar operations. A more comprehensive list of safe work practices
is provided in Section 11.2.1.

An energy storage system, often abbreviated as ESS, is a device or group
of devices assembled together, capable of storing energy in order to
supply electrical energy at a later time. Battery ESS are the most common
type of new installation and are the focus of this fact sheet. According to
the US Department of Energy, in 2019, about
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Work Procedures and Permits 4 Workbook Materials For Module 12 Safe
Work Procedures & Work Permits Safe work procedures should be
developed for those tasks where the absence of a permit or procedure
could be detrimental to safety and health. Standard Operating Procedures
(SOPs): May also be referred to as SJP, JHA, JSA, etc.

These form the basis of safe operating practices for HFTO. Some of the
safe hydrogen practices developed through these experiences include the
following: NASA, with decades of experience using hydrogen as a rocket
fuel, has established rigorous safety guidelines for hydrogen system
design, materials selection, operations, storage, and

written form, they should provide clear instructions for the safe conduct of
the work in a safe manner. Procedures should include: o. Steps for each
operating phase, such as startup, hormal operation, normal shutdown and
emergency shutdown . 0. Operating limits . 0. Safety considerations such
as (1) the need for personal protective equipment

2. Personal Protective Equipment (PPE) Usage. PPE is the final barrier
between a worker and potential hazards. Depending on the nature of the
job, the required PPE can vary. For instance, construction workers might
need helmets to protect against falling objects, while lab technicians might
require safety goggles to shield their eyes from chemical splashes.

Energy storage fundamentally improves the way we generate, deliver, and
consume electricity. Battery energy storage systems can perform, among
others, the following functions: 1. Provide the flexibility needed to increase
the level of variable solar and wind energy that can be accommodated on
the grid. 2.
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