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30 March 2011 
 
UK Hydrogen and Fuel Cell Association Response to the 
Energy and Climate Change Committee’s Consultation on 
Energy Security1 
 
This paper provides the response from the UK Hydrogen and Fuel Cell Association to 
the Committee’s examination of how the security of the UK’s energy supply relates to 
the UK’s energy independence, and the sensitivity of the UK’s security of supply to 
changes in various factors.  
 
The UK Hydrogen and Fuel Cell Association (UK HFCA) aims to accelerate the 
commercialization of fuel cell and hydrogen energy technologies. Through the breadth, 
expertise and diversity of our membership, we work to trigger the policy changes 
required for the UK to fully realise the opportunities offered by these clean energy 
solutions and associated elements of the supply chain. The UKHFCA also makes the 
fundamental distinction between hydrogen reformed from fossil fuels and that produced 
by electrolysis which is fossil-independent and emissions free.   
 
 
1. Executive Summary 
 
Fuel cells and hydrogen are ‘game changing’ technologies providing low-carbon 
solutions across transport, stationary power and beyond. The growing industry is 
already bringing benefits that the UK cannot afford to miss: creating new jobs, 
supporting UK economic growth and improved competitiveness in the energy markets 
globally. Fuel cells provide a high efficiency alternative to conventional heat engines.  
Their increased use offers significant carbon emissions reductions across the power 
and transport sectors; with even greater emissions reduction potential when hydrogen 
itself has a low carbon footprint. 

 
This response has been produced through consultation with our members and presents 
the Association’s response to those aspects of the consultation of most relevance to the 
sector. Our focus is on the needs of the future energy and technology mix, in an area 
which both supports and challenges the current status quo. 
 
Because of the associated supply / demand matching, low transport costs, and wide 
process options, we see substantial potential for a hydrogen, generation infrastructure, 
and widespread deployment of fuel cells, as part of a reformed electricity market and 
even more critically in addressing the dependence on natural gas for heat and oil for 
transport. Realising this potential requires hydrogen to be produced at various scales 
within the energy system, including the potential role of electrolysis for managing and 
storing the increasing proportion of time-varying renewable power in the power system.  
 
Fuel cells offer innovative help in a range of application otherwise dependent on fossil 
fuel combustion. Increasing potential exists across segments of the electricity industry 
to apply electrolyser and fuel cell technologies. This will help to deliver the whole 
spectrum of UK de-carbonisation, diversity and security of supply, and fuel poverty 
objectives. 
 
                                                 
1 http://www.parliament.uk/business/committees/committees-a-z/commons-select/energy-and-
climate-change-committee/inquiries/security-of-energy-supply/ 
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The ability for hydrogen to allow fuel source shifting gives a unique opportunity for UK 
to diversify its industrial skills at the same time as addressing energy security across 
power, transport, and heat. 
 
 
2. Detailed response 
 
 
2.1 How resilient is the UK energy system to future changes in fossil fuel and 
uranium prices?  
We observe that only fossil fuel price is likely to remain most volatile, while the main 
alternative source of hydrogen - wind energy, will probably be much less volatile. Both 
distributed solar PV and wind power sources are expected to reach grid parity in the 
next few years (due to burgeoning market growth in the US, China and other parts of 
Europe) and so the indigenous security of the UK energy system can be improved 
provided these renewable sources are used to generate both power and hydrogen fuel. 

 

2.2 How sensitive is the UK’s energy security to investment (or lack of 
investment) in energy infrastructure, including transmission, distribution and 
storage?  
There is a complete lack of distributed energy storage in the power system, which is 
fundamentally incompatible with the government’s targets to generate and utilise 
increasing amounts of renewable power. It is important to deploy energy storage and to 
view it not only as an electricity-in/electricity-out conversion, but also as an electricity-
in/fuel-out process, where the fuel is hydrogen. This hydrogen may be generated at 
various levels within the energy system to help manage both the supply and demand 
side variations faced by the electricity industry, whilst providing green hydrogen for the 
Fuel Cell Electric Vehicles that numerous OEMs expect to launch in 2015.   

We note that energy movement by pipeline is the most efficient transport method and 
that hydrogen gas is very similar to natural gas in that way. We also note that hydrogen 
generation at the points of use via electrolysis can often be applied to circumvent the 
large investments required to construct a national infrastructure similar to natural gas.  

 

2.3 What impact could increased levels of electrification of the transport and heat 
sectors have on energy security?  
We consider that the problems of greater reliance on electricity to provide low carbon 
energy will be mitigated by inter-sector transfers and some storage of hydrogen. This 
becomes economic because of increased carbon costs and the need to de-carbonise, 
leading to investment in pre-combustion carbon capture and storage (CCS) systems for 
both electricity and industrial use. Application of gasification techniques allows use of a 
wide range of fuels, including biomass, waste streams, natural gas and coal. This CCS 
process has hydrogen as an intermediate product, which is already used as an 
alternative to natural gas across the industry, including power, heat and chemicals. Like 
natural gas buffer storage is used to match supply and use for the hydrogen.  

While hydrogen production from CCS is large scale in nature, other low-carbon 
hydrogen production techniques compatible with distributed generation, such as 
electrolysis, are available on the smaller scale.  

Hydrogen power vehicles allow for gasoline-like range and refuelling time but are 
generally hybridised to allow regenerative braking.  Fuel cells should be viewed as a 
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complementary technology to battery electric configurations, with the latter more suited 
to smaller, low range vehicles in urban settings.  

The fact that almost all major car OEMs committed in 2009 to launching FCEVs in 2015 
should not be overlooked with respect to reducing the transport sector’s dependency on 
foreign oil post 2015. To facilitate this in the UK requires increased generation of 
renewable power, increased production of low carbon hydrogen and the deployment of 
hydrogen vehicle refuelling infrastructure. 

The heat loads, even with CHP, will be difficult to address without use of hydrogen. 
Given CCS applied to biomass, natural gas or coal, the hydrogen can be piped to local 
CHP or heat loads without change to the size of local CHP plants without local storage 
and which is important to such plants in built up areas where most heat is used. In 
advance of a full hydrogen grid, local reformers could convert network gas to hydrogen 
for final distribution to homes in an intermediate stage, thus enabling a progressive 
rollout of domestic hydrogen conversion technologies, such as fuel cells, prior to a 
complete switch of the grid. 

The 2013 and 2016 targets for low and zero carbon homes in the emerging UK Building 
Regulations are most helpful with respect to reducing the heat demand of the domestic 
sector. As these low energy buildings emerge there is much greater scope for meeting 
heat demands by local heat recovery from fuel cell and electrolyser systems working in 
conjunction with solar PV roofs. These zero-carbon solutions can be facilitated by 
engineering hydrogen systems for such mass produced markets without necessarily 
requiring a large national infrastructure solution.  

The use of hydrogen as an intermediate and economic energy vector enables diversity 
of primary energy sources and will increase our energy security. 

 

2.4 To what extent does the UK’s future energy security rely on the success of 
energy efficiency schemes?  
Attempts to reduce energy demand by energy efficiency have not resulted in significant 
reductions in fossil fuel consumption at existing unit price levels. We would expect 
energy efficiency to be more effective as prices rise and to be a key component of 
limiting demand growth to improve UK energy security. 

We believe that the UK’s energy security issues can only be solved through application 
of a range of techniques and that rollout of new energy efficient technologies is 
essential. The efficiency of fuel cells is one of the drivers for their adoption, and 
generally higher efficiency is always sought as long as cost and the embodied carbon 
implied by extra investment is taken into account. 

 

2.5 What will be the impact on energy security of trying to meet the UK’s targets 
for greenhouse gas emissions reductions as well as increased penetration of 
renewables in the energy sector?  
We have argued, in our submission to the Government’s Consultation on Electricity 
Market Reform, that increased base load wind and nuclear power means more flexible 
generation of fossil fuel with CCS. Further to that if the incentives are correct it will be 
reasonable to capture CO2 from biomass as well as the fossil fuels. To make CCS 
flexible the best technology is pre-combustion as it is possible and cost effective to 
decouple the gasification from the generation, because of the hydrogen used to transfer 
energy in this process. 
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The de-coupling is more efficient if an inter-sector transfer of energy (with the use of 
hydrogen) takes place. Beyond that line packing and buffer storage may be necessary 
to offset increased penetration of renewables.  

In some cases, wind energy is best converted to hydrogen for transport and heat, and 
this could be very relevant to isolated communities and some electricity market 
conditions. For example one of the Danish electricity suppliers – Modstrom, is supplying 
wind electricity free of charge overnight. As wind and solar penetrations increase in the 
UK power system, and the availability of excess renewable power increases, the 
viability of generating hydrogen from renewables will reposition it to that of a significant 
mainstream pathway. Fundamentally it is risky to base our future energy security on 
overseas sources of gas, oil and coal and it is better to utilise indigenous sources of 
renewable power and hydrogen as the energy carrier. 

We note that DECC’s latest energy statistics2 highlight the following features of recent 
renewable generation: 

• Renewables’ share of electricity generation fell from 6.7% in 2009 to 6.6% in 
2010 

• Onshore wind generation fell by 7.7% due to low wind speeds in 2010, 
compared to 2009 

• This was against the fact that onshore wind capacity increased by 14% (476 
MW) between 2009 and 2010 

 
These data reinforce the importance of storage to enable us to better harness weather 
dependent renewable energy and allow its provision to provide zero carbon energy and 
fuel.  
 

2.6 What would be the implications for energy security of a second dash-for-gas? 
No specific comment. 
2.7 How exposed is the UK’s energy security of supply to international events? 
No specific comment. 
2.8 Is the UK’s energy security policy sufficiently robust to be able to deal with 
uncertainties and risks inherent in all of the above areas? If not, how could this 
be improved?   
UK energy security policy is focused on electricity. We expect this to evolve as security 
is added to cost concerns in other sectors, including reliance on imported biomass. The 
merits of hydrogen as a common energy vector will enable fuel shifting and make end 
user investments cheaper. 

We note that the core technologies of fuels gasification for production of hydrogen, and 
electrolysis of water to make hydrogen, have been routinely used in industry for a long 
time and at all scales.  

At the large scale, the major exposure will be if the Government does not progress and 
follow up the CCS demonstration projects with commercial plants, including the 
production of commercial scale, low cost, de-carbonised hydrogen. This will naturally 
occur with pre-combustion capture of CO2 rewarded under a successful electricity 
market reform and adequate price for CO2.  

At the small scale, the major exposure will be if the Government does not progress the 
development of distributed hydrogen systems based on electrolysis. This is especially 
relevant to the refuelling of FCEVs which are the only option for meeting the range and 
rapid refuelling expectations of consumers. This requires recognition of this low carbon 
                                                 
2 http://www.decc.gov.uk/assets/decc/Statistics/publications/trends/1512-pn11-031.pdf 
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pathway and assistance with the demonstration and deployment of electrolyser and fuel 
cell systems in distributed applications. 

 

2.9 Are there any other issues relating to the security of the UK’s energy supply 
that you think the Committee should be aware of?  
Making the UK energy mix more resilient to external factors, including fuel price by 
valuing carbon reduction and enabling hydrogen as an intermediate energy vector, will 
show case UK climate change management and industrial skills. The importance of 
economies of scale for CCS means that support for the current CCS demonstration 
projects must follow through into support for CO2 infrastructure and general 
deployment. 

Energy storage and energy security are synonymous. The continued deployment of 
renewable power sources will soon require energy storage unless the renewables are 
to be wasted at times of low demand. It is important that the form of this storage 
facilitates decarbonisation of the transport and heat sectors and is not just confined to 
the boundaries of the power system. Sector export of renewable power as hydrogen is 
a major option for improving indigenous energy security. We should be wary of basing 
assumptions on business as usual energy prices; we need to invoke change and 
develop solutions at large and small scale, both at which hydrogen has excellent 
prospects.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The views expressed in this document have been developed through consultation across the UK HFCA 
membership; however, they do not necessarily reflect the views of individual members of the Association 
but reflect a general consensus within the Association.  
 


