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• Possibility of imbalance between production and consumption of H2 

– Intermittent’ green hydrogen and ‘non-intermittent’ blue hydrogen  production

– Hydrogen demand potentially non-responsive to supply

• H2 storage can support decarbonisation of the energy system via integration of variable
renewables

The importance of hydrogen storage 

Source: https://blacksm
ithint.com

/supply-

chain-vs-dem
and-chain-for-apparel-brands/



But hydrogen storage is challenging

Source: Edwards, Kuznetsov, and David (2007)
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4 kg of pure hydrogen in different storage options
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Key characteristics of some major hydrogen storage options
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Other factors to consider 
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1. Available storage volume
(small/medium/large)

2. Speed of injection to/ withdrawal from storage 
vessel

3. Speed for dehydrogenation/desorption

4. Need for carbon management

5. TRL/MRL/CRL

6. Development level of storage infrastructure

7.  Corrosiveness/ toxicity/ flammability



• Two primary risks:

• Demand for hydrogen storage capacity 
• Price of utilising hydrogen storage capacity 

• What is a viable business model?

• A viable business model is the one that is deigned to overcome the key risks to enable investment. In 
practice this means allocating risk between government and the private party efficiently.

• Policy and commercial interventions are required to achieve this. 

Key risk and uncertainties and the task of business model

Revenue Uncertainty 
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Business model for hydrogen storage 

• Market participants make investment in anticipation of profit 
and without a government supportMarket-based model

• Contract-based models (fixed price or premium) 
• Economic regulation (fully regulated, cap and floor)
• Obligation-based approach 
• Incentive to end users

Regulated 
Revenue model

• Government makes direct investment in the hydrogen 
storage  

• Public private partnership 
• Government as the off-taker of last resort 

Centrally coordinated model



• How much storage capacity is needed?
• Where storage infrastructure needs to be built?
• Governance issues: who should own/operate hydrogen storage?
• How to ensure the party receives subsidies makes efficient investment decision?
• What role competition plays in delivering the business model?
• How to ensure storage infrastructure is used in practice? (and not just built)
• How to recover costs of subsidies for hydrogen storage?
• Should the business model only focus on risk mitigation to enable investment or it 

should also include additional features?
• What is the exit strategy for subsidy support (if there is any)?

Challenges of designing a government-supported business model 
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Thank you for your attention!

rahmat.poudineh@oxfordenergy.org

OIES ENERGY TRANSITION DAY 


	Hydrogen storage for a net-zero carbon future ��
	Diapositiva numero 2
	But hydrogen storage is challenging
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9

