What if the energy storage system ane

Do energy storage systems need a CSR?

Until existing model codes and standards are updated or new ones de ,I.£
seeking to deploy energy storage technologies or needing to verify an st“&ﬂ
in applying current CSRs to an energy storage system (ESS).

Is energy storage safe in California? ' %

Installing energy storage in California is a common practice,and safety is a top priority. The CPUC offers links
to the most relevant best practices and standardsfor ensuring safe installation of energy storage on this page.

What are the fire and building codes for energy storage systems?

However, many designers and installers, especially those new to energy storage systems, are unfamiliar with
the fire and building codes pertaining to battery installations. Another code-making body is the National Fire
Protection Association (NFPA). Some states adopt the NFPA 1 Fire Code rather than the IFC.

What is a safety standard for stationary batteries?

Safety standard for stationary batteries for energy storage applications,non-chemistry specificand includes
electrochemical capacitor systems or hybrid electrochemical capacitor and battery systems. Includes
requirements for unique technologies such as flow batteries and sodium beta (i.e.,sodium sulfur and sodium
nickel chloride).

What are the best practices for energy storage technology?

For installing energy storage technology,several organizations offer codes,standards,and best practices.

These cover installation,certification,fire protection,and outreach to first responders. Since energy storage
technology is developing quickly,standards are also evolving substantially.
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?7?7? BASF Stationary Energy Storage GmbH, eine
hundertprozentige Tochtergesellschaft der BASF,
und NGK INSULATORS, LTD., ein japanischer
Keramikhersteller, haben eine verbesserte
NAS-Batterie (Natrium-Schwefel-Batterie) auf den
Markt gebracht.

The new supplement makes several substantial
changes that affect both indoor and outdoor
systems. Much of the new code has been adopted
from the new NFPA 855, "Standard for the
Installation of Stationary Energy Storage Systems,"
which is still just a proposed standard, but will go

| - into effect in 2020.

Pumped hydroelectric power is the current industry
standard for grid energy storage, but new facilities
are location dependent and have very high capital
costs. OF ENERGY STORAGE IN CALIFORNIA
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e We are selling stationary storage batteries based on
: | the proven NAS technology, produced by NGK
; Insulators Ltd. the team of BASF Stationary Energy

Storage, fully support you in finding the appropriate
energy solution for your individual use case. SMA is
setting the standards today for the decentralized

and renewable energy supply of

Full open-framework batteries for stationary energy
storage Mauro Pasta University, Stanford,
Frr J I California 94305, power is the current industry
‘u == standard for grid energy storage, but new

Several organizations offer codes, standards, and
) best practices for energy storage technology. These
cover installation, certification, fire protection,
outreach to first responders, and much more. Since
energy storage technology is developing quickly,
standards are also evolving substantially.
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Standard battery energy storage system profiles:
Analysis of various applications for stationary
energy storage systems using a holistic simulation
framework January 2020 Journal of Energy Storage
28

Long life time 20 years / 7,300 cycles. Thanks to its
slow degradation, an NAS (R) battery maintains its
functionality for up to 20 years or 7,300 equivalent
operation cycles (whatever comes first).* * The
equivalent operation cycle is only defined by
accumulated discharged energy and independent
from operating Depth-of-Discharge (DoD).

Figure 1. Summary of stationary energy storage
installations by technology and duration and
schematic of ZIB operation (A) Applications of ZIBs
for stationary energy storage. (B) Inner: fraction of
total nameplate capacityof utility-scale (>1
MW)energy storage installations bytechnology as
reported in Form EIA-860, US 2020.
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BASF Stationary Energy Storage GmbH and NGK
Insulators (NGK) have recently introduced an
advanced container-type NAS (sodium-sulfur
battery) battery energy storage system "NAS
MODEL L24 ". Customer ???

The ESS project that led to the first edition of NFPA
855, the Standard for the Installation of Stationary
Energy Storage Systems (released in 2019),
originated from a request submitted on behalf of the
California Energy Storage Alliance. The first version
of NFPA 855 sought to address gaps in regulation
identified by participants in workshops

Energy Storage Systems Standards 7 Energy
Storage System Type Standard Stationary Energy
Storage Systems with Lithium Batteries ??? Safety
Requirements (under development) IEC 62897 Flow
Battery Systems For Stationary Applications ???
Part 2-2: Safety requirements IEC 62932-2-2
Recommended Practice and Requirements for
Harmonic Control in

5710 Web: https://www.gebroedersducaat.nl



CALIFORNIA STATIONARY SOLAR
ENERGY STORAGE STANDARD
NAS

Energy storage battery fires are decreasing as a
percentage of deployments. Between 2017 and
2022, U.S. energy storage deployments increased
by more than 18 times, from 645 MWh to 12,191
MWh, while worldwide safety events over the same
period increased by a much smaller number, from
two to 12.

3.7se of Energy Storage Systems for Peak Shaving
U 32 3.8se of Energy Storage Systems for Load
Leveling U 33 3.90grid on Jeju Island, Republic of
Korea Micr 34 4.1rice Outlook for Various Energy
Storage Systems and Technologies P 35 4.2
Magnified Photos of Fires in Cells, Cell Strings,
Modules, and Energy Storage Systems 40

Several energy market studies [1, 61, 62] identify
that the main use-case for stationary battery storage
until at least 2030 is going to be related to
residential and commercial and industrial (C& I)

[
l

storage systems providing customer energy
time-shift for increased self-sufficiency or for
reducing peak demand charges.This segment is
expected to achieve more ???
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in standards for stationary battery energy storage

- systems Hildebrand, S., Eddarir A., Lebedeva, N.
_ 2 2024. EUR 31823 EN JRC TECHNICAL REPORT
et Batteries for stationary battery energy storage
systems (SBESS), which have not been covered by
STORRGESVaTEm any European safety regulation so far, will have to

=

comply with a number of safety tests.

Cycle ite Nominal Energy p—
28000 200kwh P55

The International Renewable Energy Agency
predicts that with current national policies, targets
and energy plans, global renewable energy shares
are expected to reach 36% and 3400 GWh of
stationary energy storage by 2050. However,
IRENA Energy Transformation Scenario forecasts
that these targets should be at 61% and 9000 GWh
to achieve net zero ??7?

The ESS must be listed in accordance with UL
- 9540, the Standard for Safety of Energy Storage
‘ | Systems and Equipment. This can be indicated by a
UL label or a label from another recognized testing
authority if it meets the UL standard. NFPA 855:
Standard for the Installation of Stationary Energy

Storage Systems provides essential guidelines
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R 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. UL

9540 Standard for Stationary Energy Storage

e Systems (ESS) IEC TS 62933-3-1 Electrical Energy
\ Storage (EES) Systems???part 3-1: planning and

[

o

figlg
:. “%ge o

lz;
]

Defines guidance for an objective evaluation of
alkaline energy storage technologies by a potential
e user for a stationary application. To be used in
_— conjunction with IEEE Std 1679, IEEE
Recommended Practice for the Characterization

and Evaluation of Energy Storage Technologies in
Stationary Applications.

BASF Stationary Energy Storage GmbH, a wholly
owned subsidiary of BASF, and NGK
INSULATORS, LTD. (NGK), a Japanese ceramics
manufacturer, have released an advanced
container-type NAS battery (sodium-sulfur battery).
(Earlier post.)The new product NAS MODEL L24
has been jointly developed by NGK and BASF and
is characterized by a ???
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UL 1973 covers energy storage for solar
photovoltaics, wind turbine storage, and other
stationary applications as well as for light electric rail
applications. UL 1973 is evolving into UL 9540, a
newer standard that covers related systems for
storing energy from power sources or providing
electricity to power conversion equipment, for

example

In recent years, installation codes and standards
have been updated to address modern energy
storage applications which often use new energy
T storage technologies. UL 9540 Energy Storage
System (ESS) ???
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This standard provides the minimum requirements
for mitigating the hazards associated with Energy
Storage Systems. It is applicable to, among other
systems, to FLOW BATTERIES with an aggregate
capacity exceeding 70 kWh, including vanadium,
zinc-bromide, polysulfide-bromide, and other flowing
electrolyte-typs technologies.
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Study of Codes and Standards for Stationary

[ ] R Energy Storage Systems A Report to Congress
-Q March 2022 Matthew D Paiss Ryan J Franks
S Christopher G. Searles Jeremy B Twitchell Charlie

K Vartanian recent incidents in California have
resulted in 400 MW being removed from the grid for
extended periods, raising concerns from regulators
over safety

Distributed Energy Storage System at Chemical
Station, N. Charleston, WV, USA Substation
upgrade deferral 2006-present 1.0 MW 7.2 MWh
Sodium/Sulfur 50 kW NAS battery modules, 20 ea
NGK Insulators LTD (battery)/ S & C Electric Co.
(balance of system) Long Island, New York Bus
Terminal Energy Storage System, NY, USA
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