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Waar gaan we het over hebben

Short intro SIG Sustainability
Short introduction of the speakers
Hydrogen ‘The holy grail of the Energy transition?’

Producing hydrogen.
Where to stand hydrogen in the Energy-mix
Scaling opportunities

Hydrogen; Applications and safety
General specifics
Applications
Risks
Controling the risks; current focus and future developments
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De SIG Sustainability

https://www.napnetwerk.nl/sig-sustainability
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Cees Smit

Senior Adviseur Veiligheid

Speakers

Toon Boonekamp

Teamleider Water voor industrie

Voorzitter SIG - Sustainability
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Most known method: 
Electrolysis of water.

Currently most used (95%): 
Steam reforming of natural
gas (methane).

Most known application:   
Heat and power production

Currently most used: 
Chemical building block

Transition of its own; from grey to green

Production of Hydrogen

Source: Alfa Laval
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Source, power supply and emission control determines; gray – blue - green

Sources of hydrogen

Source: The World Economic Forum; Which countries could become the worlds hydrogen superpowers?

Gasification of
• Coal
• Biomass
• (Household)waste
and water.

Industrial by products

Storage of redundant electricity

Hydrogen carriers: Hydrogen, Methane/Natural gas/Biogas, Ammonia, Formic acid 
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Where to stand Hydrogen in the energymix

H2No one-stop shop 
solution
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The Dutch energy use
Overall energy use
Approximately 90% of the Dutch primary energy 
consumption consists of the fossil sources coal, oil 
and natural gas. The Netherlands still has a long way 
to go towards a fossil-free economy.

Approximately 77% of this primary energy use is 
ultimately usefully used for four functions: heat, raw 
materials, mobility and electricity.

These functions are mainly found in industry, the built 
environment and mobility.
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The Dutch energy use

For a long time, the Netherlands was largely self-
sufficient in terms of energy needs. The gas 
extraction in Groningen made the Netherlands a 
net exporter of natural gas, and that 
compensated energetically for the import of, for 
example, oil. 

However, due to the phasing out of gas extraction 
in Groningen, the desire to be less dependent on 
(Russian) other fossil fuel sources forces us to 
look for alternatives. 

Due to availability, the Dutch energy supply is 
built on natural gas, alternatives to Groningen 
natural gas are necessary

What would be the best 
alternative?

Import and export
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The Dutch energy use

Transport in the Netherlands is going through a rapid transition 
to electrification. Passenger cars, two-wheelers, small vans and 
also construction tools are all electrified.  

Biofuels are used for heavier transport. 

Bio-CNG: cars and buses. 

Bio-LNG: trucks, air and shipping

There are no sufficient alternative power sources available for 
heavy road transport and air and shipping, even after 2030. 
Production of sustainable gaseous (bio-CNG) and liquid (bio-
LNG) biofuels must be increased.

These biofuels can serve as an intermediate solution in the 
switch to electric or green hydrogen propulsion.

Transport

Bio-LNG is a solution for the heavy, hard to 
electrify, transport
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The Dutch energy use

Expected electrification of heat and mobility requires 
the supply of CO2-free electricity. Due to the 
seasonal nature of the heat demand, buffers and 
storage are necessary

Sun and wind have a fluctuating offer. The 
infrastructure and demand must be adapted 
accordingly. In the future, we will have to deal more 
with time-bound energy tariffs

Large-scale storage of renewable energy is essential. 
This is not sufficient in electrical carriers. Alternative 
e-carrier such as hydrogen can be used at times of 
peak demand, peak capture and peak shaving.

Electricity
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The Dutch energy use

Biomethane has potential as a building block in the 
chemical industry. Replacement of raw materials 
(such as plastics) that are currently made from 
petroleum and natural gas. This contributes to the 
future bio-based economy

Hydrogen, green gas can also be used in industry 
for production processes that require a lot of thermal 
energy, such as the production of glass and steel. 
Currently, natural gas is still mostly used for this.

Industry

Biomethane as green source of carbonatoms
feedstock for the industry
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Choosing your hydrogen
opportunity

Tata Steel transformation to hydrogen
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Waterstof
Toepassingen en veiligheid

15 september 2022
Cees Smit en Toon Boonekamp



Waterstof
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- Molecuul
- Molgewicht
- Kleurloos, geurloos
- Explosiegrenzen
- Ontstekingsenergie
- Warmte/energie
- ===
- Verbrossing metalen
- Vluchtigheid
- Vlam nauwelijks zichtbaar

Enkele eigenschappen



Toepassingen in de actualiteit
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Veel te veel om bij te benen



Toepassingen in de actualiteit
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Alstom
Siemens

Talgo
Toyota etc.



Toepassingen in de actualiteit
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Ook dichtbij de burger



Twee belangrijke grote risico’s, qua effecten
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Brand en explosie



Voorbeelden van incidenten
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H2 tankstation nabij Oslo (2019)



Voorbeelden van incidenten
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Bus in brand in garage in Doetinchem (2021)



Welke typen Veiligheid zijn zoal in beeld?
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- Omgevingsveiligheid  QRA’s/aandachtsgebieden
- Arbeidsveiligheid  Opleiding en Procedures

- Fysieke veiligheid  Preparatie en Repressie
- Constructieveiligheid Woningen

In brede zin: de meeste typen [van tunnelveiligheid tot gezondheid (bijv. gehoorschade)]



Wat gebeurt er op dit front?
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Voorbeelden:

• Beoordelen van vergunningsaanvragen (tankstations)
• Opleiding en symposia (ontwerpers, monteurs, brandweer enz.)
• Onderzoek allerlei, bijv. grootschalige opslag in cavernes [land ; zee]
• Gebruik van waterstofdragers i.p.v. waterstof, zoals ammoniak, 

LOHC e.d.
• QRA methodiek verbeteren
• Wetgeving wijzigen en/of maken
• Nieuwe vervoerseenheden (bijv. schepen voor LH2)

Er zijn uitgebreide, brede activiteiten gaande, nationaal en internationaal



Nieuwe toepassingen  nieuwe voorzieningen en maatregelen
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Voorbeelden: waterstofdetectoren en aandachtskaarten



Informatie over waterstof en/of waterstofveiligheid
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- www.waterstofmagazine.nl  zeer nuttig voor toepassingen
- www.nwba.nl
- www.allesoverwaterstof.nl
- www.nationaalwaterstofprogramma.nl
- www.waterstofnet.eu
Etc.

Informatie op Internet groeit tomeloos

http://www.waterstofmagazine.nl/
http://www.nwba.nl/
http://www.allesoverwaterstof.nl/
https://nationaalwaterstofprogramma.nl/
http://www.waterstofnet.eu/


Wees bewust:

“HYDROGEN CAN BE DANGEROUS”

CEO van NEL HYDROGEN
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Arcadis.
Improving quality of life.
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