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ÅDiscuss growing need for BESS guidelines, codes and standards in Thailand 

ÅGlobal best practices on BESS safety and technical standards surveyed

ÅHNEI GridSTARTreport builds and expands on findings and conclusions 

of NREL report

Background

NREL Report

ðKey Considerations for 

Adoption of Technical Codes 

and Standards for Battery 

Energy Storage Systems in 

Thailand (October 2020)



I: Introduction 

II: ESS Specifications and Testing Methods 

III: Planning of Energy Storage Systems 

IV: Performance Assessments 

V: ESS Safety Considerations 

VI: ESS Interconnection 

VII: Conclusion
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Guidelines for Developing BESS Technical Standards in Thailand

Report is intended as a òtooló for 

stakeholders to aid in the 

development of ESS-enabling 

standards and codes for Thailand.

ü Provides a topical index to current 

industry best practices and citations 

to relevant provisions found in 

select international ESS-related 

codes and standards.
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ÅIEC Standard 62933 is key international standard on ESS covering a 

broad scope of topics.

ÅHNEI GridSTARTreport (Section II ðV) generally follows the 

organization of IEC 62933, supplemented with information and 

citations to other publications where applicable.

IEC Standard 62933 (subject to copyright)

IEC Standard 62933

on 

Electrical Energy Storage Systems
(2018) 
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Supplemental Codes and Standards (subject to copyright)

Reflected in Sections II - V

New York Battery Energy 

Storage Guidebook (2020)

AS/NZS Standard 5139

on Electrical Installations ðSafety of 

Battery Systems for Use with Power 

Conversion Equipment(2019)

NFPA Standard 855

on the Installation of Stationary 

Energy Storage Systems(2020) 

California Safety 

Inspection Checklist
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Section II:

ESS Specifications and Testing Methods

ÅMostly from IEC 62933

ÅClassifications of ESS
(e.g., short duration, long duration, emergency power)

ÅESS parameters 

(e.g., nominal energy capacity, input and output power rating)

ÅTests and testing methods

ïParameter tests

ïPerformance tests

ïSystem implementation tests

ïSafety tests (addressed in greater detail in Section V)

AS/NZS 5139 Figure 2.2

IEC 62933 Part 2-1 Figure 6



ÅMostly from IEC 62933

ÅSystem Environment

ïGrid constraints

ïImpacts from the environment 

(e.g., earthquakes, flooding, wind)

ïImpacts on the environment 

(e.g., standards and regulations, EU 2020 Regulation*)

ÅFunctional System Performance

ÅSystem Sizing and Selection
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Section III:

Planning for ESS

EU 2020 Regulation

* Proposed in Dec. 2020 for adoption



ÅInstallation Phase

ïRequirements for electrical interconnections 

ïReference codes, standards, and guidelines 

(e.g.,  AS/NZS 3000, UL 1741, UL 9540, NFPA 70) 

ÅCommissioning Phase

ïEvaluation of the installed ESS

ÅPerformance Monitoring Phase

ïPeriodical inspections and maintenance
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Section IV:

Performance Assessments for ESS

AS/NZS 5139 Figure 4.1



ÅElectrical (e.g., arc flash, over current)

ÅMechanical 

ÅExplosion (e.g., ventilation, explosion control, gas detection)

ÅEMF

ÅFire (e.g., prevention, resistance, detection and suppression)

ÅTemperature

ÅChemical (e.g., spill control, toxic fumes)

ÅSubsystem malfunctions
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Section V:

ESS Safety Considerations
Related Hazards



ÅRisk Assessments

ÅRisk Mitigation Measures

ïLocations

ïEnclosures 

ïSafe operation 

(e.g., disconnection and shutdown, training, signage, alarms)

ïLifecycle Safety Management 

(e.g., maintenance, alterations, decommissioning)

ïSafety Testing

ïGuidelines and Manuals 

(e.g., user and emergency manuals, PPE)
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Section V:

ESS Safety Considerations
Hazard Mitigation
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Report Use Example
Enclosures ðSuitable Working Environments (HNEI GridSTARTReport Section V.D.2)
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Suitable Working Environments
IEC 62933 Part 5-1 Ä7.3.3.6.3 (SUBJECT TO COPYRIGHT)
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Suitable Working Environments
NFPA 855 Ä4.3.2 (SUBJECT TO COPYRIGHT)
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Suitable Working Environments
AS/NZS 5139 Ä6.2.6.2, Figure 6.3 (SUBJECT TO COPYRIGHT)
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Reflected in Section VI

Section VI.A:

ESS Interconnection ðTransmission Level
Interconnection Codes

NERC 

2018 and 2019 

Guidelines

IEEE P2800 (forthcoming) EGAT code (2019)
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ÅNERC 2018

ïHighlights key findings from analysis of two significant 

transmission level system disturbances in North 

America and how inverter-based generation 

responded to those events.

ïProvides a Recommended Performance Specification

based on disturbance analysis of the two events.

ÅNERC 2019

ïProvides additional recommendations for inverter-

based resource interconnection requirements, 

including resource modeling requirements.

ïThese recommendations are intended to provide 

important guidance in advance of IEEE P2800 standard 

being approved.

NERC Guidelines
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IEEE P2800
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IEEE P2800
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Report Use Example
Reactive PowerðVoltage Control & Phase Jump Immunity (HNEI GridSTARTReport Section VI.A)

Reactive Power-Voltage 
Control 

Partially covered in section CC5.5.3-S.  Section 4 of the Recommended 
Performance Specification in the 2018 NERC Guideline provides more detailed 
requirements for fault ride-through and protection. 

Phase Jump Immunity 

Not Covered.  Transmission owners (άTOsέ) should establish a dialogue with 
interconnecting generation owners (άGOsέ) to understand the means in which 
the inverters may trip on instantaneous changes in phase (either due to fault 
events or line switching events).  TOs may perform system studies to identify 
possible worst-case phase jumps at the point of interconnection (άPOIέ) of the 
interconnecting resources.  TOs may consider identifying worst case balanced 
phase jump limits or state that inverter-based resources should not trip for 
studied credible contingency events (similar to fault ride through (άFRTέ)). 

 

Table 1. Coverage of NERC 2018 and 2019 Guideline topics in the EGAT Code 

NERC Guidelines 

Topic EGAT Code 
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EGAT code
ÄCC5.5.3-S

2018 NERC Guideline
Appendix A:  Recommended Performance Specification

Section 4

Provides more details for required voltage control 

response including response times for Dynamic Reactive 

Power ðVoltage Performance and Dynamic Reactive 

Current ðVoltage Performance for small and large 

disturbances respectively.

Reactive Power ðVoltage Control
EGAT code ÄCC5.5.3-S and 2018 NERC Guideline Appendix A (SUBJECT TO COPYRIGHT)
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Reflected in Section VI

Section VI.B:

ESS Interconnection ðDistribution Level
Interconnection Codes

IEEE 1547-2018
Proposed EDL 

code (2020) MEA code (2015) PEA code (2016)

Provided as Appendix 1


