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Grand opening 14.00 – 14.10

Willem van der Leegte

Law and regulations: Environmental Law & PGS 37-2 14.15 – 15.00

Jette Muijsson & Eugène Moerkerk

Lithium batterijen: future & praktice 15.05 – 15.50

Mark Huijben & Frank van der Laak

Short break 15.50 – 16.05

BUNCKER®: innovation made in Holland 16.05 – 16.45

Paul Malcontent & Lambert Dekkers

Panel discussion 16.45 – 17.30

Informal network meeting & The world of VDL 17.30 – 20.00

Programme



Grand Opening

Powered by

Willem van der Leegte



Speakers
Transport & Storage Lithium Batteries
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Speaker:

Jette
Muijsson



Environmental Act
The Environment Act raises questions: 'Environment what’?

A little about myself:
- Environmental consultant for industry since 2005 
- Licences, hazardous substances
- ADR
- Working at KWA Bedrijfsadviseurs since 2014
- Married, 2 children
- Being outdoors, tennis, skiing



KWA Business Consultants
- Consultancy agency for Dutch companies & institutions
- Active in every industry and every region
- Practical and concrete advice
- Clients have direct contact with substantive advisers



Why the Environmental Act?

From jumble of physical environment rules to all-in-one law

Central government goals:
- Faster understanding of what can and cannot be done
- Integrated approach to physical living environment
- Increased scope for assessment
- Faster decision-making



From:
Environmental Law (General Provisions) 

ActEnvironmental Management 

ActWater Act (partly)Housing 

Act: building regulations

Spatial Planning Act

Air Pollution Act1988 Monuments Act

State Water Works Administration Act

Railways Act

Aviation Act

Mining Act

Local Railways Act

Accessibility and Mobility Act

Ammonia and Livestock Farming Act

Odour Abatement and Livestock Farming Act

Swimming Facilities Hygiene and Safety Act

Private Law Obstacles Act

Town and Environment (Interim) Act

Traffic and Transport (Planning) Act

Road Widening (Emergency) Act

Tracé Act  under various laws

Earth Removal Act



To:



Attention! Changes!
- Environmental Act in force since 1-1-2024

- Environmentally harmful activities instead of establishment

- NOW: lithium batteries not yet part of BAL

- Presumably from mid-2024 they will be (source: infomil)

- More regulated at local level (environment plan = municipality)

- PGSs designated as BAT in accordance with the BKLPGS37-2 not yet mentioned

- Participation in submission requirement for permit application



Questions
Jette Muijsson

jm@kwa.nl

1 Februar 2024

www.kwa.nl

mailto:jm@kwa.nl


Speaker:

Eugène
Moerkerk



SYMPOSIUM 
TRANSPORT & STORAGE LITHIUM BATTERIES 
PGS 37-2

Eindhoven, 1 februari 2024
Eugène Moerkerk



Agenda
• Who is RAI Association
• Reason(s) for the PGS 37-2
• Why a separate PGS 37-2
• Composition of the PGS 37-2 team and the RAI working group on batteries
• Process and future
• How do you read and use the PGS 37-2?

• Scope/scope
• Which scenarios?
• Which targets?

• Questions



RAI Association represents the interests of more than 700 manufacturers 
and importers of passenger cars and trucks, trailers and semi-trailers, 
bodyworks and special vehicles, motorbikes and scooters, mopeds and 
bicycles.

Who is RAI Association?



Who is RAI Association?



Disclaimer
• The interpretation of PGS 37-2 is always subordinate to the 

interpretation of PGS 37-2 by the local competent 
authority

Starting point of equivalent measurements: alternatives must first be 
submitted to the competent authority for approval



Reason for the PGS 37-2



REASON: Fire in Nunspeet in 2018



REASON



REASON



REASON





Why a separate PGS 37-2?



Composition PGS 37-2 team



Appendix k



RAI Association Working Group Batteries
Different disciplines brought together
• Safety expert
• Certified Occupational hygienist specialist
• Technical standards and regulations
• EH&S manager Benelux 
• Safety, Health, Environment and Quality 
• Compliance Engineer
• After sales manager 
• HSE General Affairs
• Manager Public Affairs
• Customer Service Manager 
• Bedrijfsleider, directeur eigenaar
• Head of Service 
• Country Manager 



RAI Association Working Group Batteries 



Process so far and what can we expect in 
2024?



RAI Association involved from the start



BOVAG and RAI involved from the start



Proces 1/2
• April 2019 started
• March 2022 first draft delivered, start of public comment round, June 2022 

closure of comment round
• BOVAG and RAI Association jointly submitted a comprehensive response by 

the end of May 2022



Joint reaction BOVAG and RAI



Joint reaction BOVAG and RAI



Proces 2/2
• April 2019 started
• March 2022 first draft delivered, start public comment round, 
• 31 May 2022 close comment round

• September 2022 start processing comments, over 1100 (excluding table Bovag - RAI)
• June 2023 delivery by PGS37-2 teamSummer 2023: linguistic editing, final test by I&W (by RiVM) and

approval by steering committee (October)

• Autumn 2023 Publication on PGS website � published as final draft (version 0.2) (no content changes 
expected)

• Approval by Bestuurlijk Omgevingsberaad VTH (BOb)12 December 2023

• Knowledge session managers Bovag and RAI Association19 December 2023
• Publication on PGS website final version (version 1.0) 20 December 2023 Published
• 4 March 2024 - Information meeting for members RAI Association at our clubhouse in Amsterdam.

• 2nd quarter 2024 Start process of legal embedding
• Amend living environment activities decree (BAL), is part of environment 



How do you read and use the PGS 37-2?



How do you read and use the PGS 37-2?
• Typicals

• What are the typicals? Read section 2.2 if necessary

• Which typical(s) apply to your company?
• Useful decision tree in appendix H







How do you read and use the PGS 37-2?
• Scope of application of PGS 37-2

• When does PGS 37-2 apply?   

• Read: section 1.2 Table 2 with lower limits: 
• From 333 kg

• From 30 kg damaged or defective batteries 

• When does PGS 37-2 not apply? Does PGS 37-2 not apply?

Advice: Think about your own company/safety and do not economize on 
safety! Do apply the measures wherever possible!



Scope 1/3
• This PGS guideline does not apply to:

• The temporary storage of packaged lithium-containing energy carriers which, prior to or 
following transport, reside outside a regular storage facility. In the industry, this is also 
referred to as 'transhipment' or 'crossdocking' and generally aims to regroup loads for further 
continuation in the logistics chain (subsequent transport, whether or not interrupted by 
regular storage). It involves packaged dangerous goods in the unopened UN-inspected 
packaging. Temporary storage is characterised by demonstrable addressing to third parties 
and a maximum residence time of 48 hours. For the receipt of lithium-containing energy 
carriers for use/storage within the company, these energy carriers must be transferred to a 
suitable storage facility according to this PGS within a reasonable period of time and no later 
than 12 hours. The maximum weight per loading/unloading location (docking station) is 
25,000 kg, with a maximum of four loading/unloading locations, with one loading/unloading 
location without lithium-containing energy carriers between the loading/unloading locations 
with lithium-containing energy carriers.



Scope 2/3
• This PGS guideline does not apply to:

• Working stock, where a working stock consists of more than one packaging unit, there may be a working 
stock outside a storage facility for the working day in question plus one spare packaging unit. For collection 
points of return flows of energy carriers, the working stock shall not exceed one UN-approved collection 
unit in use and one full UN-approved collection unit. The working stock must be such that production can 
continue normally. However, several unopened units are not meant to remain unnecessarily in a workroom 
or the like for days or even weeks. That would be 'disguised storage'. Where exactly the boundary lies is 
difficult to specify. It is up to the company to make a plausible case that the (packaged) lithium-based 
energy carriers will actually be used in the production process within a reasonable time. The working stock 
does not need to be transferred to a storage facility at the end of each day (and vice versa at the beginning 
of a working day): the risks of transport are greater than of stationary working stock. [...] 

Note: Storage more than the working stock or storage in the showroom does fall within the scope of this PGS37-2 
when one exceeds the limits of 333 and 1,000 kilograms mentioned in Table 2, respectively.



Scope3/3
• This PGS Directive does not apply to:
• Vehicles, tools and two-wheelers which contain lithium-based energy carriers and 

which are being worked on, e.g. for repair or modification, or have been presented 
for that purpose. (NEN9140)

Note: Storing for more than one week of non-used (e.g. second-hand) vehicles, tools 
and cycles in a fire compartment (shed or warehouse), which is not accessible to the 
public and on which no work is being carried out, does fall within the scope of this 
Directive if one exceeds the limits of 333 and 1 000 kilograms in Table 2.

• Stabling or parking of vehicles, tools and two-wheeled vehicles containing lithium-
based energy carriers for the purpose of active rental. 

Note: If active rental does not take place for (e.g. seasonal rental), PGS 37-2 does apply 
if one exceeds the limits of 333 and 1000 kilograms in Table 2, respectively.



How do you read and use the PGS37-2?
• Typicals
• Scope of application of the PGS37-2
• Risk approach as basis
• The PGS guideline is based on a risk approach in which targets and measures have 

been formulated in a systematic way. Based on the knowledge and expertise of 
experts from industry and government, various scenarios have been identified. A 
scenario is a series of successive events leading to an undesired (hazardous) event. 
Risk is always a combination of the severity of the consequences (effect) of an 
(unwanted) event and the probability (chance) of the event occurring: risk = chance ×
effect.

• Scenarios with the lowest probability or effect are considered low-risk scenarios. 
These are not included in this PGS guideline. Medium- to high-risk scenarios are 
described in this PGS guideline.

• The Bowtie for risk approach, example:



Appendix I BOWTIE’s for risk approach



• Typicals

• Scope of application of the PGS37-2

• Risk approach as basis
• Scenarios

• What scenarios are there?
• Cause scenarios that may lead to a Thermal Runaway

• Consequence scenarios that may arise if a Thermal Runaway is generated

How do you read and use the PGS37-2?



What scenario’s are there? 1/2
• 4.2.1 Cause scenario’s



What scenario’s are there? 2/2
• 4.2.2 Consequence scenario’s



What scenario’s are there? 2/2
• 4.2.2 Consequence scenario’s



What scenario’s are there? 2/2



S12 Release of corrosive and toxic substances



S12 Release of corrosive and toxic substances







• 6.2 Goals
What goals are there? 1/2



What goals are there? 2/2
• 6.2 Goals





Questions?
• Eugène Moerkerk 

• Beleidsadviseur
• E-mail: e.moerkerk@raivereniging.nl
• Tel: +31 20 504 49 72

• Koninklijke RAI Vereniging
• Europaplein 6 • 1078 GZ Amsterdam
• www.raivereniging.nl
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Next-Generation Batteries 
by innovations in materials
Prof. dr. ir. Mark Huijben

MESA+ Institute for Nanotechnology
Battery Centre Twente







ANODE CATHODE

Lithium-ion Battery

Copper foil Aluminum foilSeperator



1991 : Lithium-ion batteries



2019 Nobel Prize in Chemistry

John B. Goodenough

"for the development of lithium-ion batteries."

M. Stanley Whittingham Akira Yoshino





4680

New standard

21701865



Lithium Nickel Manganese Cobalt



Lithium-ion Batteries



Lithium-ion battery roadmap





19 April 2023 : Auto Shanghai



Degradation mechanisms in lithium-ion batteries



Coatings 9, 92 (2019)

50 µm



Charging of lithium-ion battery

Anode Cathode



Challenges Materials / Chemistry :

Enhanced performance
• Energy density
• Charging rate
• Life time
• Safety

Materials / Chemistry:
• Earth abundant elements
• Recyclable
• Energy efficient
• Low cost

Research focus:
• Materials discovery (experiments and theory)
• Degradation analysis (operando characterization)
• Interface engineering (e.g. advanced coatings)
• Innovative battery design (e.g. 3D vs. 2D)



Next Generation Batteries based on Understanding of Materials Interfaces

National research program on battery materials



Knowledge partners
• 5 universities
• 5 universities of applied sciences
• TNO – Holst Centre
• TNO – ECN
• MEET Munster
• Forschungszentrum Julich

DUTCH NATIONAL BATTERY MATERIALS RESEARCH PROGRAM
National Science Agenda, 8 years, 10 MEuro



• 25 research groups
• full battery value chain
• ∼ 100 researchers
• many industrial partners
• member of (inter)national 

battery R&D&I networks

BATTERY CENTRE TWENTE



• Battery cells 
production, assembly

• Pilot lines
• Test facilities

NXTGEN Hightech Equipment

National Growthfund Consortia: Battery Design and Manufacturing

Material Independence & Circular Batteries
• Battery materials for 

sustainability & circularity
• Applications in mobility & 

electric grid



Conventional battery Solid-state battery







16 april 2023



BATTERY CENTRE TWENTE

Flexible Battery Cell
Manufacturing Pilot Line
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Titel
Tussenkop
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed 
do eiusmod tempor incididunt ut labore et dolore magna 
aliqua. Ut enim ad minim veniam, quis nostrud exercitation 
ullamco laboris nisi ut aliquip ex ea commodo consequat.

Opsomming
Opsomming 1

Opsomming 2

Opsomming 3

The challenges of lithium batteries for emergency services



Frank van der Laak

Fire service training and exercise specialist
VET south-6Panelist speaker
Advisor ISO 17840
Advisor various brands







If it is not in the law "then 
it is allowed"



If something is allowed to be sold then surely it is safe 
!



Volgens een voertuigfabrikant kan een accu al 
instabiel worden als een 1 airbag is afgegaan.

Als een accu vervormd is.

Als een accu doorboord is.

Verhitting van buiten af.

Bij interne temperatuur van af 60 graden.

Sensitivity of a battery
• Battery instabil



Fire behaviour of a battery
• Fire properties

Alleen te blussen door langdurig koelen.

Veel vuur energie in korte tijd.

Zeer veel giftige rook.

Snel hoge temperaturen.

Ontploffing gevaar accu cellen. 









Fire behaviour versus load (charging)
• Fire test





Fire Drogenbos België 













Symposium 
Transport & Storage Lithium Batteries
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Pro Line Heavy



Sustainable, user-friendly, smart integral (fire) 
safety solutions around the entire logistics of 
lithium batteries and where they are located 
to support businesses. 

Our mission



Preventing 
consequential damage 

Storage conform 
regulation

Transport conform 
international regulation

Logistic efficiency

Robust and sustainable

Flexible and multi-
functional

Purposes



Technical 
design of our solution

• Withstand a worst-case scenario fire test
• No leakage
• Good working gas management system
• Heat resistance



Exploded
view

Conceived, designed and made in the Netherlands by
3 Dutch companies

Made in Holland



Make a 
difference

Unique pallet-based packaging design
• 100 x 120 cm  (S)
• 150 x 120 cm  (M)
• 200 x 120 cm  (L)
• 240 x 120 cm  (XL)
• 280 x 200 cm  (XXL)

User convenience
• Easy to place and move around multiple 

batteries 
• Easy and safe closure
• No filling material
• No inner packaging
• Stackable
• Flexibility



• Multiple fixation points on pallet
• Fixation with straps
• Electrically non-conductive mat
• Flexible for different sizes and models of batteries
• One person-handling

Pallet design



Pallet design

• Stackable fixation and lifting structure



Altilium CP blanket

• Filtering of dangerous gasses
• Special insulated walls to prevent excessive heat on the outside
• Contain a thermal runaway during entire cycle 
• Protect batteries for external fires



Altilium CP blanket

• Filtering of dangerous gasses
• Special insulated walls to prevent excessive heat on the outside
• Contain a thermal runaway during entire cycle 
• Protect batteries for external fires



Managing 
overpressure

• Air circulation openings
• Pressure relieve valves
• Gasket between pallet and bell jar



Managing 
overpressure

• Air circulation openings
• Pressure relieve valves
• Gasket between pallet and bell jar



Managing 
overpressure



Managing 
overpressure



Stackable

• All parts are stackable
• Less spacing, storage and transport



Outer 
covering
and
flexibility

• Protective outer covering
• Thermal bridge prevention
• Clamps can be sealed and locked
• Forklift pockets all sides and lifting possibilities



Outer 
covering
and
flexibility

• Protective outer covering
• Thermal bridge prevention
• Clamps can be sealed and locked
• Forklift pockets all sides and lifting possibilities



In case of emergency

In case of fire the BUNCKER® can be evacuated for quarantine



Fire test 
Size L
14-02-2023



Fire test 
Size L
14-02-2023



Fire test 
Size L
14-02-2023



Thank you for your attention

www.buncker.com
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Transport & Storage 
(ADR & PGS 37-2)
Applied to BUNCKER®



Purpose of the PGS 37-2 guideline

Its purpose is to define measures that 
make the risks of lithium batteries 

manageable! 

The measures reduce the likelihood of 
an incident or prevent/reduce the 

consequences.



Risks
It formulates the following 5 risks

Instability of a battery

Creation of a thermal run away (uncontrolled increase in temperature 

resulting in fire)

Release of electrolyte and toxic gases

Electrical hazards

Contaminated fire fighting water



Classification within the ADR

Each battery falls under 1 of the following categories
P903/LP903 : new or good working battery (BP 188)

P911/LP906 : defective or damaged battery (BP 376)

P908/LP904 : defective or damaged battery, but declared stable by the 

expert declared stable (BP 376)

P910/LP905 : prototype battery, not yet 38.3 certified

P909 : for recycling, but not damaged/defective (BP 377 & 636)

Based on battery capacity & weight
More/less than 100 Wh

More/less than 12 kg

More/less than 30 kg 



ADR Special Provision 376
Classification of damaged or defective batteries should be done by the 
manufacturer or technical expert based on the following six criteria:
1. Acute danger, such as gas, fire or electrolyte leakage;
2. The use or misuse of the cell or battery; 
3. Signs of physical damage;
4. External and internal short-circuit protection;
5. The condition of safety devices; Damage to internal safety components, 

such as the BMS

If the batteries are found to be defective but stable, they are packed in 
accordance with packing instruction P908 or LP904.

In other words, defective batteries are packed in accordance with P911 or 
LP906, unless an expert has determined at six points that the battery remains 
stable during normal transport conditions



Instructions 
per 

classification 
within ADR



When does PGS 37-2 apply?
Does apply:

When storing more than 30 kg of damaged/defective batteries 

From 333 kg gross weight of batteries above 100 Wh or for recycling 

From 1000 kg for batteries below 100 Wh.

Example: a bicycle battery is over 100 Wh and weighs about 4 
kg. Then the PGS standard applies if about 80 batteries are 
present, but also if eight are defective.



When does PGS 37-2 apply?

Not applicable for the norm:
One-day work stocks and vehicle stalls 

Collection points of return flows up to a maximum of two UN-approved boxes/containers

Repair of vehicles and two-wheelers with lithium batteries over 100 Wh up to 333 kg

Stabling or parking of vehicles for hire



Risks 37-2 versus P911 (ADR)
The guideline mention 5 risks:

ü Instability of an energy carrier

ü Creation of a thermal run away (uncontrolled increase in 

temperature resulting in fire)

ü Release of electrolyte and toxic gases

ü Electrical hazards

ü Contaminated fire fighting water

Requirements according to 
P911/LP906:

ü No projectiles may leave the packaging

ü The structural unity of the packaging is maintained

ü The temperature of the outer surface of the 

assembled packaging must not exceed 100°C

ü The packaging has a gas management system 

ü Non-conductive inner lining

ü Fire remains within packaging and therefore does not 

need to be extinguished



Alternative measures possible?
This is permitted provided that the same objective is achieved by the 
alternative measures and is consistent with the legal bases:

In fire prevention Environmental Act & BAL: alternative is always possible, but needs to be reported

In the case of persons and Health & Safety Act: always contact inspection for approval

In case of fire fighting based on the Safety Regions Act: check in advance if permit is required, otherwise 

only report to competent authority



Measures
75 measures have been formulated across 3 main 
categories 

(Installation)
Technical OrganisationalConstruction



BowTie

• Scenarios
• Goals
• Measures



Relevant Measures ánd BUNCKER® 
M6 Compartmentalisation

M7 Fire resistance – WBDBO

M8 Positioning of partition construction

M11 Positioning of energy storage media 

M18 Entry control of used and defective energy carriers

M21 Storage in ADR packaging

M24 Storage of bulk energy carriers

M26 Storage of stable used and/or damaged/defective energy carriers 

M27 Storage of stable used and/or damaged/defective energy carriers – additional

M28 Storage unstable damaged or defective energy carriers 

M42 Records and documentation

M45 Expert personnel

M71 Handling of fallen energy carriers

M74 Measures to prevent high concentrations of hazardous vapours and gases



Buncker as storage alternative
q The BUNCKER® (P911/LP906) is an alternative to a 

building-mounted solution for the storage of good 
lithium batteries by classifying the pallet box as either 
a partition structure or a mobile fire compartment 
(M8)

q Using the BUNCKER® as UN-approved packaging for 
defective batteries (M26, M27, M28,M71)



Conclusion
The BUNCKER® (P911/LP906) is the alternative for transportation 
and storage of lithium batteries regardless of battery status



Thank you for your attention 
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Get in contact
info@buncker.com
www.buncker.com

mailto:info@buncker.com
http://www.buncker.com/
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www.buncker.com info@buncker.com

The End


