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INTRODUCTION A-RISC - ALWIN VAN AGGELEN

• Risk Management Consultant

• Specialised in Barrier Based Risk Management

• Clients
➢ Oil & Gas (upstream, midstream and downstream)
➢ Energy
➢ (Petro) Chemicals
➢ Other high risk industries

- mining, healthcara, aviation, finance, etc.
➢ Government and regulators

• PGS
➢ Facilitator PGS 19   - Propane tanks
➢ Facilitator PGS 36-2 - Hydrogen workshops and storage vehicles
➢ Facilitator and editor PGS 29 - Tank storage flammable liquids > 150 m3

➢ Facilitator and editor PGS 31 - Tank storage ≤ 150 m3

➢ Facilitator and editor PGS 37 - Energy Storage Systems and Battery Storage
➢ Facilitator PGS 38 - Multi Energy Stations
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INTRODUCTION PGS

• Guidelines for dangerous substances

• 25 Publications (https://publicatiereeksgevaarlijkestoffen.nl/)

• Transition to “new style”

• PGS 37 Lithium batteries
1. Energy Storage Systems
2. Battery Storage

Disclaimer: PGS 37-1 and 37-2 still under construction.
Information shown is based on latest draft but might 
differ from final version

https://publicatiereeksgevaarlijkestoffen.nl/
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PGS – OLD STYLE vs. NEW STYLE
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PGS – OLD STYLE vs. NEW STYLE

• No clear linkage between risk and requirement

• Missing “steering” requirement

• Incomplete requirements

• Risks with no requirements
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PGS – OLD STYLE vs. NEW STYLE

Risk based:
• Structured approach
• To support the team
• Identify High and Medium Risk 

Scenarios

Methodologies used:
• What-IF
• SWIFT
• HAZOP
• BowTie
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PGS –OUDE SITUATIEPGS – OLD STYLE vs. NEW STYLE

High / Medium

Scenarios

Goals/Objectives

Requirements
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PGS37 – WHY?
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PGS37 – WHY?
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PGS37 – THERMAL RUNAWAY REACTION

Central event in PGS 37 is a Thermal Runaway Reaction

Characteristics:
• Chemical fire
• Toxic gasses released, e.g. Hydrogen fluoride (HF)
• No certified fire suppressions sytems available yet
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PGS37 – THERMAL RUNWAY REACTION

• Primary failure mode of a lithium battery is associated with flaw/damage to 
the separator

• The flaw/damage can result in an internal short circuit that produces 
enough heat to vaporize the electrolyte

• Resulting in a boiling liquid expanding vapor explosion (BLEVE) type reaction

• Failure of separator due to internal defects, physical damage, high 
temperature, charging process (e.g. overcharging)

• Once an internal short develops, a sudden release of stored energy can 
occur that may result in thermal runaway

• This event can cascade to adjacent cells and throughout an entire battery 
(pack)

• Can escalate to adjacent batteries / battery packs
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PGS37 – SAFE STORAGE AND USAGE OF LITHIUM BATTERIES

PGS 37-1 Energy Storage Systems

PGS 37-2 Storage of batteries
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PGS37–1 SCENARIOS

Scenario’s identified using BowTies:
• 12 causes
• 8 consequences
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PGS37–1 SCENARIOS

Scenario’s identified using BowTies:
• 12 causes
• 8 consequences
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PGS37–1 GOALS / OBJECTIVES

Goals / objectives identified as barriers in the BowTie:
• 7 preventative
• 4 reactive / mitigating
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PGS37–1 GOALS / OBJECTIVES

Goals / objectives identified as barriers in the BowTie:
• 7 preventative
• 4 reactive / mitigating
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PGS37–1 REQUIREMENTS

Requirements identified as barrier elements:
• 65 requirements
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PGS37–1 REQUIREMENTS

Requirements identified as barrier elements:
• 65 requirements



19

PGS37 – STATUS

PGS 37-1 Energy Storage Systems
• Concept version 0.1 February 2022 available
• External consultation round closed on April 7th

• Comments discussed in team
• Publication 2nd half of 2022

PGS 37-2 Storage of batteries
• Concept version 0.1 March 2022 available
• External consultation round until May 30th

• Publication end of 2022

Disclaimer: PGS 37-1 and 37-2 still under construction.
Information shown is based on latest draft but might 
differ from final version

https://publicatiereeksgevaarlijkestoffen.nl/

https://publicatiereeksgevaarlijkestoffen.nl/
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Questions?

alwin.van.aggelen@a-risc.com

+31646110027


