BESS Technical Codes and Standards
Carishma Gokhale-Welch and Sherry Stout
NREL
August 14| First Focus Group Meeting, Bangkok

NREL’s Science
Drives
Innovation

Renewable
Power

Sustainable
Transportation

Energy
Efficiency

Energy Systems
Integration

Solar

Bioenergy

Buildings

Analysis

Wind

Vehicle Technologies

Advanced Manufacturing

Water

Hydrogen

Government Energy
Management

High-Performance
Computing

Geothermal

Data and
Visualizations

2

Outline

• Global experiences with BESS safety, codes
and standards
• Facilitated discussion
• Key considerations
• Where can we go from here?
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AZ case study
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Facilitated group discussion #1
Discuss the below questions with your neighbors. You will
have 5 minutes. At the end, one person from each group can
provide a summary of the discussion.

• What surprises you most about the case
study?
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Case study 1: New York
• The U.S. state of New York seeks to reduce risks associated with BESS facilities by utilizing
codes, standards, and training
• The density of population in the New York City metro area has led to BESS installations near or
even inside of occupied spaces
• New York divides their building related requirements into categories of Occupied and Nonoccupied spaces
• New York focuses on minimizing abuse events that can cause safety issues. These conditions
include
– Low ambient pressure
– Overheating
– Vibration
– Shock
– External short circuit
– Impact
– Overcharge
– Forced discharge
• Additionally, codes seek to ensure that any hazardous off-gas plumes move away from
occupied buildings or dense populations
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Case study 2: Australia
• Australia also focuses on the safety aspects of BESS. They rely on
existing codes and standards (IEEE 1547, for interconnection, for
example) for technical standards
• Australia has a harsh, warm climate and thus particularly focuses on
environmental factors that impact safety
– Particularly hazard zones have specific requirements
• Coastal systems require greater weather sealing
• High wind areas have additional building requirements
• Locations prone to wildfires have additional external fire protection

• Australia also has created a standard book of definitions to ensure that
decisionmakers, system operators, and installers all work from the
same basic understanding
• An online risk matrix is available for BESS developers to understand
the risks specific to their installation and mitigate those risks
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Case study 3: California
• Storage market driven largely by ambitious policy mandate
– 1,325 MW storage procurement goal by 2020

• Relies on combination of international and national codes that
cover installation, certification, fire protection, first responder
outreach
• Generator Interconnection Rule 21
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Coffee break
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Key considerations
• Components
– Define terms
– Include provisions for standardized or tested equipment

• Procurement
– Quality products are key to a robust BESS program
– There may be provisions for only using UL listed equipment

• Safety
– Fire hazards associated with BESS facilities are primarily a function of
flammable gas buildup
– Abuse conditions are most often the cause of released flammable gases
– Additional site-specific requirements may also be considered
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Key considerations
• Interconnection
– Interconnection of BESS is primarily governed by IEEE 1547
– BESS interconnection processes may vary based on how the BESS is used.
BESS can be both a storage load to provide grid services and/or a generation
resource

• Ancillary services
– BESS is ideal for providing ancillary services needing rapid response such as
Primary Frequency Response, voltage support, or black start capabilities
– BESS programs that incentivize or encourage ancillary services my also be
considered to enable this market

• Relevant codes and standards
– Most BESS codes point to existing codes and standards related to the electric
grid, chemical safety, and the design and installation of standalone energy
systems
• IEEE 1547
• UL 9540
• UL 9540A
• UL 1741
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Facilitated group discussion #2
Discuss the below questions with your neighbors. You will
have 10 minutes. At the end, one person from each group
can provide a summary of the discussion.
• What are the most interesting aspects of these case
studies?
• What parts are most relevant for your work and why?
• How would you apply this to Thailand?
• What are some of the primary motivations for pursuing
BESS in Thailand?
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Potential paths
• Stakeholder engagement
• Developing objectives for BESS
– Objectives may vary by location and local grid needs,
– Objectives might also change as the contribution of variable renewable energy
increases in Thailand

• Reviewing codes and standards gaps
– Implementation of a transparent process for updating codes and standards
could further reduce barriers to private sector engagement in Thai BESS
deployment

• Mapping location specific requirements
– Some requirements or standards for BESS may be location dependent.
– Developing a publicly available mapping system to show hazards specific to
BESS safety may clarify locations where enhanced BESS standards may be
required

• Training
– Initial training on new codes and standards for BESS interconnection and
procurement could reduce confusion, streamline process and interconnection
timelines for BESS owners and installers
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Facilitated group discussion #3
Discuss the below questions with your neighbors. You will
have 10 minutes. At the end, one person from each group
can provide a summary of the discussion.
• What would you add to the potential path forward?
• How would the next steps play out?
• Are there needs for specific technical or policy assistance
to achieve next steps? In your opinion, what assistance
would be most helpful?
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Thank you!
Sherry. Stout@nrel.gov
Carishma.Gokhale-Welch@nrel.gov
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