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An Outline Action Plan1 for the Achievement of Yorkshire and the Humber’s Vision for Coal 
 
 
Key Action 1 – Facilitate the region’s first advanced supercritical retrofit 
 

Proposed Activities to Support Key Action 1 Timing Indicative Cost
Identify and assemble a consortium of industry and other development parties 
and a wider coalition of supporting organisations 

Early 2006 
onwards 

 

Identify and pursue appropriate routes through which the region can represent 
its case for a supercritical retrofit to National Government and the EU 

2006 – 2007  

Clarify all potential sources of funding available to support an advanced 
supercritical retrofit and facilitate access to these funds 

Early 2006 
onwards 

 

Clarify the scope for inter-regional collaboration and partnership in delivering an 
advanced supercritical retrofit in Yorkshire 

Early 2006 
onwards 

 

Undertake scoping study to explore the opportunities available for significantly 
wider use of waste heat from an advanced supercritical retrofit project 

2006   Ca. £50k

 
The indicative cost associated with an advanced supercritical retrofit at one of the region’s coal-fired stations is thought likely to be of the 
order of £150M. It is thought that about £40M subvention is needed for a first demonstration of this technology. Regional financial support as 
a contribution to this total would help to ensure that the region can maximise input from other matching funds. 
  
 
 
Key Action 2 – Facilitate the expansion of the region’s capacity to deliver biomass fuel as a co-firing source 
 

Proposed Activities to Support Key Action 2 Timing Indicative Cost
Follow up current Yorkshire Forward and other relevant activities relating to 
biomass co-firing issues, identify and apply appropriate interventions to assist 
regional biomas supply to develop 

2006 - 2008 Ca. £250 pa 

Plan for – and facilitate – the improvement of fuel transport infrastructure from 
ports and elsewhere 

2006 - 2008  

                                                 
1 All actions are assumed to fall in the first instance to the Regional Energy Forum, which would then seek to devolve these appropriately to relevant parties. 
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2 The Current Context for Coal 

At National and International Level 
 
The International Energy Agency2 predicts a 1.7% p.a. increase in global energy 
demand through until 2030 and estimates that 90% of the additional demand will be 
met by fossil sources, including coal.  The largest growths are predicted for the 
developing economies of Southeast Asia, with smaller increases in the developed 
countries.  In numerical terms it is estimated that globally over 1200 GW of additional 
fossil fuel powered electricity generation capacity will be required by 2030 of which 
over 130GW will be needed in EU-25 alone.  To put these numbers into perspective, 
Drax, the largest power plant in Europe, has a capacity of only 4GW.  Developed 
countries though are characterised by having ageing thermal power plants (mainly 
pulverised coal-fired systems).  This means that new plants are required, not only to 
meet the increased energy demand but also to replace or substantially refurbish 
existing ageing capacity.  The UK in general - and Yorkshire and the Humber in 
particular - fits this general pattern.  The region’s coal-fired power stations at Drax, 
Eggborough and Ferrybridge are currently approaching or exceeding their original 
design lifetimes. 
 

Coal with CCS

NG/CCS

0

200

400

600

800

1000

1200

1400

1600

1800

2000 2010 2020 2030 2040 2050

El
ec

tr
ic

ity
 P

ro
du

ct
io

n 
(P

J/
yr

)

CHP
RE
Nuclear
NG with CCS
Natural Gas
Coal with CCS
Coal

 
 
Figure 1.  A UK Projection of Fuel Mix for Electricity Generation to 2050 
 
Modelling undertaken by FES in support of the development of the UK DTI’s CAT 
strategy3 predicts fuel mixes for electricity generation in the UK through to 2050.  An 

                                                 
2  World Energy Outlook 2004, IEA, Paris, October 2004 
3  George Marsh – personal communication 
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example of the results obtained is presented in Figure 1.  This projection is based on 
a GDP increase of 2.25% per year, no new nuclear build and is aimed at reducing 
CO2 by 60% by 2050.  Several features are worthy of note.  First the growth in 
electricity demand is far lower than that that predicted by the IEA.  This is because 
the UK projection anticipates significant increases in efficiency throughout the period.  
Coal use is seen to decline steadily to 2010 due to closure and reducing load factors 
at existing power stations.  Coal’s share then increases from 2010-20 due to the 
retrofitting of advanced supercritical boilers and the subsequent higher load factor 
operation of plant that have been retrofitted.  From about 2020 onwards CCS is being 
added to existing coal-fired and any new coal-fired.  Total fossil fuel share declines 
only slightly during the period with the split between coal and gas being dependent on 
the relative fuel prices.  Nuclear power’s share is more than halved by 2020 and has 
disappeared entirely by 2040.  Strong growth for renewable energy is projected 
throughout the period and by 2050 is predicted to account for about 40% of electricity 
production. 
 
The projection described includes a very conservative estimate of increasing energy 
demand and is dependent on renewable energy being able to supply significant 
market share.  There is widespread concern that an electricity generation gap will 
develop in the medium term and that significant power station build will be required.  
In the short-term there are concerns about the potential impact of a severe winter in 
2005/6 and how peak demands can be met.  There is unlikely to be a generation gap 
in2005/76 but it increased operation of coal-fired power stations may breach 
emissions authorisations e.g. for SO2.  Figure 24 compares UK generation capacity 
with average cold spell (ACS) peak demand for for 2004/5 and 2015/6. 
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Figure 2:  Comparison of Generation Capacity (GW) with ACS Peak Demand 

In 2004/5 ACS peak demand was 61GW and a plant margin of about 13GW (21%) 
was required to cover for plant unavailability or extreme weather conditions.  A 
“generation gap” will arise due to nuclear plant closure and reduced operation 

                                                 
4 Dr Mike Farley – personal communication 
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followed by closure of those coal-fired plant that opt out of the LCPD.  By 2015/6 ACS 
peak demand will range between 62 and 71GW (depending on growth estimate used) 
resulting in a need for between 75 and 86GW generation capacity including a 
21%plant margin.  Figure 2 shows that up to 21GW of replacement capacity and up to 
a further 11GW of additional capacity is required in the UK over the next ten years.  
Options to meet this projected generation gap are limited.  New build nuclear power 
does not provide a solution because of the 10-year lead time needed for new nuclear 
power stations (5 years planning and licensing and 5 years to build).  Neither does 
wind generation provide the answer because although onshore and offshore wind 
may contribute significantly to overall electricity generation by 2016 its intermittent 
nature can provide no guarantee of availability when demand is at a maximum.  This 
essentially leaves fossil fuel (potentially coupled with biomass fuel co-firing) to fill the 
generation gap.  Thus to maintain supplies through to 2016 up to 5GW power plant 
completions are required per year from 2009 to 2015.  To achieve this up to 5GW of 
projects need to be started each year from 2005 to 2011.   
 
There is a general consensus that a portfolio approach is needed to meet future 
energy demand, especially in the UK and in Europe.  Whilst renewable energy 
sources and nuclear power both have their protagonists, there are many reasons why 
these sources may prove unable to provide solutions in their own right.  With respect 
to fossil energy sources there has been a move from solid fuel to gas for electricity 
generation in Europe during the last 15 years or so.  This trend and the concomitant 
decline of coal mining across Europe seems likely to continue.  However there are 
growing concerns about security of energy supply, with the increasing need to import 
both gas and LNG from potentially unstable parts of the world and at prices over 
which ultimately there is little control.  This is a factor that will help to retain coal in the 
energy mix where natural gas is currently an economically attractive option.  In the 
medium term it is likely that large-scale use of fossil energy sources will have to 
incorporate carbon capture and storage (CCS) and this will impact on technology 
development.  In the longer term there are prospects for hydrogen as an energy 
carrier.  However, for the next few decades at least, hydrogen used for this purpose 
will almost exclusively be fossil-derived. 
 
At Regional Level 
 
Against this background Yorkshire and the Humber is extremely well positioned to 
develop an energy strategy with a key contribution from coal. The region might aspire 
to a Coal Vision that maintains, as far as is economically practical, an indigenous coal 
production industry, capitalises on its existing coal-fired power plant and ensures 
continued coal use in other sectors where appropriate.  Clearly the three coal-fired 
power stations in the region will inevitably provide the initial focus for such a vision.  
Opportunities to improve the performance of these installations and ensure that they 
continue to meet environmental requirements will be a priority.  As previously 
indicated a pre-requisite for the long-term use of fossil fuels including coal is effective 
carbon management through CCS.  The region is also well positioned with respect to 
carbon storage, being adjacent to potential offshore storage sites in the North Sea 
and onshore opportunities related to the coal measures.  The local chemical industry 
with its associated regional infrastructure could contribute significantly to developing 
CCS.  In due course, energy from fossil fuels with associated CCS could provide the 
medium-term bridge to hydrogen as an energy carrier.  If the region is able to adopt a 
proactive stance on these issues and pursues a positive Coal Vision it will help to 
ensure that it can capitalise on these opportunities and accrue the associated 
benefits. 
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Towards a Vision for Coal 
 
Yorkshire Forward (YF), the Regional Development Agency for Yorkshire and the 
Humber, and its regional partners, working through the Regional Energy Forum, has 
adopted a proactive approach regarding an energy strategy for the region.  One part 
of this proactive approach is the recent establishment of “Future Energy Yorkshire”5, a 
programme whose ambition is to ensure that “the economic opportunities arising from 
the pursuit of climate change targets are fully realised”.  
 
A key part of such a regional energy strategy includes the role that coal might play 
into the future and - to that end - a study “Coal: the Future” was undertaken by ABS 
Energy Research for Yorkshire Futures and the Yorkshire and Humber Assembly in 
20046.  The ABS study focussed on the state, profitability and future viability of the 
coal-fired power stations and the coal-mining industry across the region.  The ABS 
report presented a wealth of valuable information on the coal production and 
electricity generation industries in the region and has provided a platform from which 
a Vision for Coal and an associated Action Plan can be defined and taken forward at 
regional level.

                                                 
5 “Future Energy Yorkshire – Transforming the market for new and renewable energy in our region” – 
FEY business plan, June 2005 
6 “Coal – The Future: A Research Report”, ABS Energy Research (August 2004) 
http://www.yorkshirefutures.com/index.cfm?pid=607&action=articleIntro&article=10731
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3 Project Methodology 

In assisting the region to develop a Vision for Coal, our methodology has sought to build 
upon the existing baseline provided by the “Coal – The Future” report. Drawing upon this 
information and our own knowledge of the regional and national contexts, we have 
undertaken a wide-ranging consultation to progressively develop a Vision and an 
associated Route Map. We have therefore combined our own knowledge and insights with 
those of consultees, using this approach to lead the development of the Vision, yet not 
dictate it. 
 
The intention of the consultations was to: 
  
• Identify those Vision scenarios that provide the most opportunity for future 

implementation and that have backing from consultees 
• Build the detail associated with the most important Vision(s) 
• Assist in developing an associated Route Map to provide focus and reality to the 

longer-term Vision 
 
We prepared a wide-ranging questionnaire intended to elicit information and views from 
consultees on the prospects for coal. This was accompanied by alternative Vision 
scenarios, that were used to assist consultees to visualise possible futures for coal. These 
scenarios were part of the questionnaire information provided to consultees, as shown in 
Appendix 3. Using the feedback obtained from consultees (described more fully in Section 
4 of this report) this report has been prepared, setting out a Vision for Coal and an 
associated Route Map. 
 
Although originally we envisaged that these consultations would require a number of 
phases, during which alternative scenarios would be debated and developed, we found in 
practice that a high degree of consensus emerged at an early stage. The process of 
identifying and drawing out this consensus was greatly reinforced by the “Coal in the 21st 
Century” event held at Drax in July 2005. The combination of these factors enabled us to 
prepare a Vision that clearly met both regional and national aspirations, whilst providing 
the focus for future regional activities to achieve the Vision. 
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4 Findings from Stakeholder Consultation 

This Section of the report sets out the key findings from the stakeholder consultations.  
The questionnaire used to focus and guide consultee responses is shown in 
Appendix 3 and a list of those consultees who provided feedback and input is shown 
in Appendix 2. 
 
Individual responses to the questionnaire were elicited over the four-month period 
June - September 2005 by both telephone and face-to-face interviews. In addition to 
these individual discussions, we were able to make productive use of a major 
Coal Seminar held at Drax power station on 8th July 2005 at which a wide cross-
section of potential consultees provided relevant and often detailed insights on 
future prospects for coal. The key points that we took from this meeting - 
influencing the draft Coal Vision – are summarised in Appendix 4. 
 
In broad terms, both the individual responses and the complementary Drax event 
provided a striking – and perhaps unexpected - degree of consensus over the 
possible elements of a regional Vision and Action Plan. This consensus enabled us to 
proceed more rapidly to define a draft Vision than we had originally envisaged. 
 
The questionnaire asked for responses covering four main areas: 
 

• The need for a regional Vision for Coal and the involvement of consultees in 
helping to achieve it; 

• Future regional markets for coal; 
• Future technology options for coal utilisation; and  
• Coal mining and transportation issues.  

 
In reviewing the consultee responses this summary presents common themes for 
each of these four areas, and highlights the key points.  No comments are attributable 
unless stated. 
 
 
The need for a regional Vision for Coal 
 
Stakeholders were asked their opinion on the need for a Vision for Coal in the 
Yorkshire and Humber region and the involvement or activities they are currently 
involved in which contribute to such a strategy. 
 
Overwhelmingly, the response from stakeholders regarding the need for a Coal 
Vision for Yorkshire & Humber was positive. All stakeholders recognised the 
commercial benefit of a strategy and also for the wider prosperity of the region. It was 
identified that a Vision would help to clarify many of the key issues related to coal use 
in Yorkshire and Humber and potentially also act as a regional “Route Map”. This was 
further supported by the perception that a strategy was needed to help: 
 

• capitalise on the re-emergence of coal as an important fuel source as part of 
the UK’s energy mix, and; 

• direct investment in the region related to coal.  
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It was noted by several stakeholders that a regional strategy should therefore take 
an integrated and inclusive approach – including as wide a group of stakeholders 
as possible, perhaps with issues of commonality discussed in more detail in smaller 
groups.  
 
Stakeholders were broadly in agreement on the need for better awareness raising 
within Government circles (both from a regional and industry specific perspective) 
over two key issues: 
 

• impact of legislation such as the EU Emissions Trading Scheme (EU ETS), 
Renewables Obligation (RO) and Large Combustion Plant Direction (LCPD); 
and 

• the movement of coal and biomass products on an already over-stretched 
rail freight system.  

 
It was also noted that a regional strategy would not necessarily be needed if a 
national approach to coal and coal-fired electricity generation from central 
government was stronger – particularly in involving wider government bodies to 
address all the associated issues. There was agreement on the need to include 
stakeholders throughout the supply chain in the formation of any Vision, although it 
was also pointed out by many that the key stakeholders in this Vision would be both 
power generating companies and the freight operators delivering the coal.  
 
 
Key Points 
A regional ‘vision’ for coal is important and certainly needed. The concentration of 
power stations in the region and the rising importance of coal demand it. 

A vision should take a cross-sectoral approach. All the issues should be fully 
integrated in the formation of a strategy. 

Further to this, the strategy must clearly demonstrate joined up thinking across the 
supply chain. 

All key stakeholders should contribute, but also continue to work with any established 
relationships. 

 
 
Future markets for coal in Yorkshire and Humber 
 
Stakeholders were asked their opinions of the future prospects for regional coal 
utilisation and the changes in market conditions expected or needed to facilitate 
effective decision making in this area. 
 
The future use of UK coal in the region is the source of some disagreement in 
the responses of stakeholders. There is agreement that coal, from all sources, will 
still predominate as a major source of fuel in the region long-term, certainly until the 
first power plants cease coal burning. The majority of stakeholders agree that coal 
production in the UK and use of UK coal by the electricity generation sector is 
dropping off. Of the coal that is currently being mined in the region, most is being 
consumed by the power generation sector.  The UK coal producers state that there is 
a market for all the coal that they can produce.  Firm international coal prices and the 
prospect of increasing gas prices mean that this situation is likely to continue.  That 

Page 10 Future Energy Solutions 
 

 



AEAT / ED04408 Coal Vision and Action Plan for Yorkshire and the Humber 

 
said UK coal production is likely to dwindle in the future as economically recoverable 
reserves become exhausted.  This will inevitably mean that imports and biomass 
occupy a greater share of the market. The overall feeling about the future of deep 
mined UK coal was mixed, particularly for the Yorkshire & Humber region.  
Producers and users alike were aware that the relatively high sulphur content of UK 
coal compared with imported coal will place it at a disadvantage with respect to 
meeting sulphur dioxide emissions caps (even for plant fitted with Flue Gas 
Desulphurisation (FGD)). 
 
Some stakeholders recognised the potential for increased extraction of coal 
from surface mining operations but also recognised that this was dependent on the 
‘presumption against’ development, being removed. Local and regional authorities 
involved in planning decisions on surface mining projects did not demur from this 
view. Even under circumstances where planning issues appeared to be less of an 
issue, some stakeholders were not convinced that there would be much more than a 
limited market for any surface mined coal, and for many throughout the supply chain, 
long-term investments are based on long-term coal contracts. It was highlighted that 
with uncertainty over supply in the UK, and variable quantities coming from a variety 
of overseas sources, investment decisions are difficult to make – particularly for 
generators. 
 
In the longer-term some stakeholders recognise the region’s potential to 
develop underground coal gasification (UCG) as a contributor to meeting 
energy needs.  The UK government was a participant in a successful European UCG 
trial in Spain during the 1990s.  Subsequently the UK Coal Authority and the DTI have 
investigated the feasibility of UCG in the UK.  Whilst there are many hurdles still to 
overcome a preliminary resource assessment indicates that there over 6 billion 
tonnes of coal in the region that is suitable for UCG.  If UCG is developed the raw gas 
would be piped to a power station for utilisation and at least one of the current power 
station operators in the region is aware of this opportunity. 
 
The region’s prospects for coal-fired CHP were raised with stakeholders but 
received little support.  Whilst it is acknowledged that CHP has the potential for very 
high overall efficiencies these are dependent on being able to balance power and 
heat demand.  This could only be achieved at the small scale in the region and small 
output coal-fired CHP is economically unattractive not least because of onerous 
environmental emissions requirements.  Further such plant would need to be sited in 
urban areas so would face extreme planning challenges. 
 
Other than the power generation sector, stakeholders were generally in 
agreement that the market for UK mined coal would remain relatively buoyant in 
the near- to mid-term. Amongst others, the cement, aluminium and steel industries 
would all continue to source UK coal. The domestic market, despite an annual 
decline, would also still require substantial amounts of coal and would continue to 
have a market presence. 
 
The increasing importance of biomass as part of the fuel mix for coal utilisation 
was seen by most as affecting investment decisions for many stakeholders in the 
supply chain. However biomass products are expected by many to be increasingly 
imported from overseas. Biomass was also seen as having a positive impact on 
the region, but only if generators entered long-term contract agreements with 
farmers in the region to develop energy crops. With this in mind, stakeholders 
cited the 2009 timescale at which the energy crops element of co-firing must be no 
less than 25%, rising to 50% from 2010/11 and 75% from 2011-2016.  Stakeholders 
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acknowledged the capability of existing coal-fired plant to accommodate 
biomass co-firing.  This flexibility for coal-fired plant is not shared by gas-fired 
systems. 
 
The changing volumes of different products being utilised by industrial customers 
would be unlikely to affect imports and freight across the region, as the major import 
and freight operators are already positioning themselves for increased imports of coal 
and biomass. However there appears to be a major infrastructural constraint 
(see discussion below). 
 
Stakeholders identified that legislative pressures and market uncertainties 
would be most significant in determining future investment in coal related 
activities. It was stated a number of times that a strategy for electricity generators will 
depend on pollution control technologies and their prices to 2016, particularly with 
reference to the LCPD. In most cases electricity generators were expected to 
investigate the option to fit FGD on all or half of their operational units. These factors 
have led to a situation where legislation is being cited as a major issue 
hampering investment decisions. Despite this, most stakeholders cited examples 
of current FGD tendering or retrofit activities being undertaken by the generators. 
Decisions on future technology investments would also be affected by the choice, 
costs and benefits of these technologies to 2016 in order to comply with legislative 
requirements. 
 
Most coal purchasing – related to sulphur content and calorific value (CV) - would be 
governed by how the LCPD is implemented, but as has been noted earlier UK coal is 
disadvantaged because of its higher sulphur content compared with most 
internationally traded coals. 
 
The role of biomass co-firing as part of the Renewables Obligation (RO) regime 
from 2009 was also highlighted as key by many stakeholders. The uncertainty 
surrounding the future eligibility of Renewables Obligation Certificates (ROCs) 
derived from co-firing sources (currently 10% of ROCs purchased from 2006-2011 
and 5% from 2011-2016) was cited as causing problems for both the biomass supply 
chain and for the planning of associated infrastructural changes. However it was 
generally assumed by many that imports of biomass would grow, leading to further 
pressures on the freight network.  
 
As well as the uncertainties surrounding the LCPD and RO regimes, many 
stakeholders cited the EU ETS and uncertainty over the price of carbon as a 
further barrier to longer term investment decisions, particularly after the end of 
Phase I in 2008 and beyond that to 2012. There was agreement that markets and 
incentives need to be clarified, and for policy decisions by government to be made 
clear to enable effective investment decisions across the supply chain. Some 
stakeholders stated that the time was approaching for power stations to begin 
modernising and that there could be a case for thinking about next generation or 
retrofit options, but that major decisions would depend on many of these issues being 
clarified. 
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Key Points 
 

Coal utilisation in the region will maintain a steady path in the short to medium term.  
Coal use in the longer term will depend primarily on what investments are made at 
the three major coal-fired power stations in the region.  Barriers to investment include 
hedging in the face of unclear legislation, policy direction and weak markets.  
However retrofitting of advanced supercritical boilers could mean these plants 
operating until 2050 and beyond. 

There is currently a ready UK market for all indigenous deep and surface mined coal 
production.  Firm international coal prices and rising gas prices mean that this 
situation is likely to continue. 

Use of UK coal will continue to drop away in the immediate future because of 
declining output from deep mine operations and the ongoing difficulties of getting 
planning consent for surface mining operations. 

However there may be some potential scope for increased surface coal mining 
subject to relaxation of planning restrictions. 

The region has significant reserves of coal that is suitable for underground coal 
gasification (UCG) and this represents a potential longer-term option for the region’s 
indigenous coal. 

Biomass products will have an increasingly important role for the power generation 
sector. Imports look set to increase, but there is some potential for developing an 
energy crop market in the UK. 

The region’s coal-fired power stations currently co-fire some biomass.  There is 
significant potential to increase co-firing rates in the future. 

There is uncertainty over the implications surrounding key legislation and incentive 
mechanisms - LCPD, RO and EU ETS - on long term planning for coal use, 
technology deployment and infra-structural development. 

 
 
Future technology options for coal utilisation in the region 
 
Stakeholders were asked to comment on the technologies that they saw as being 
important for the future utilisation of coal across the region. The majority of comments 
surrounding these issues relate to the power generation sector since the legislation 
demands major investment decisions to be made, both in the immediate and longer 
term futures. 
 
Most comments reflect the nature of long term technology investments – that any 
investments will be driven by their economics, and probably linked to future 
electricity prices. The EU ETS may also provide a strong investment signal, 
particularly since any investment will need to price future investments in the light of 
carbon prices. It was noted by many that generators were unlikely to be able to 
commit to anything concrete beyond a 2-3 year time horizon (most generators at this 
stage are still contending with investment into FGD to meet the demands of the 
LCPD) let alone 15-20 years hence, when advanced combustion technologies, and 

Page 13 Future Energy Solutions 
 

 



AEAT / ED04408 Coal Vision and Action Plan for Yorkshire and the Humber 

 
carbon capture and storage, may be viable options. All stakeholders were aware that 
the current legislation makes it difficult for generators to make a low-risk decision 
about FGD retrofit – it was stated more than once that generators would be likely to 
hedge a decision and opt half of their units in with FGD and opt half out, leaving 
the possibility to opt back in a later date with advanced retrofit technology. 
 
In respect of deploying advanced technology, all stakeholders that felt able to 
comment cited super/ultra-super critical combustion technology as the likely 
first step for existing generators to take. Despite the significant financial 
disincentive of lengthy plant outages, all stakeholders recognised that each of the 
regions’ power plants are options for retrofit of this level of technology, most 
likely with FGD/SCR included. It was also mentioned that these plants should be 
made “capture-ready” in the event that storage of CO2 becomes economically viable, 
or in preparation for a major demonstration scale project. It is widely recognised that 
the region is uniquely placed geographically to act as a catalyst for future carbon 
capture and storage activities (CCS). Incentives need to be made available and 
several stakeholders expressed the desire for government to show a stronger 
commitment to CCS in the long term to engage industry and investors.   
 
IGCC plant was also mentioned as a technology option by a number of 
stakeholders. Again, it was highlighted that Yorkshire & Humber is ideally placed for 
such a plant given the proximity to depleted oil fields in the North Sea. Capture-ready 
IGCC plant would probably be a preferred option, suggesting that such IGCC plant 
should be sited in close proximity to the coast to allow easy transmission of CO2. 
 
UCG as referred to earlier is a variant of IGCC and some stakeholders recognise 
that UCG represents a longer-term option to capitalise on the region’s huge 
onshore coal reserves.  Very conservative estimates indicate that there is sufficient 
UCG coal resource within 25km radius of Hatfield and the Drax/Selby areas to 7 and 
5 GWe power stations respectively for 20-year lifetimes. 
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Key Points 
 

Energy and carbon prices are likely to govern any future decisions on longer-term 
technology investments, but price uncertainty makes forecasting very difficult and 
therefore acts as a brake on investment. 

In the short term, lack of clarity in the status of the LCPD makes investment decisions 
into FGD risky, and operators are therefore likely to hedge in this area too. 

For the medium term the installation of advanced supercritical boilers is seen as the 
obvious first step at the existing power stations.  Any such installations would be 
“capture ready” from the outset. 

Project developers are already considering IGCC plant for the Region.  Such plant 
would be designed to incorporate CCS from the outset.  In the longer-term the UCG 
variant of IGCC becomes a further technology option.  Any implementation of UCG 
would be in conjunction with CCS from the outset. 

The region is uniquely placed for the transportation and storage of CO2 from capture-
ready plant. 

Government needs to send out stronger messages of commitment to industry and 
investors to encourage technological development in this area. 

 
 
Coal imports and infrastructure 
 
Stakeholders were asked to comment on the region’s coal imports, and the transport 
infrastructure for supplying the region. This section of the questionnaire elicited the 
greatest agreement amongst the stakeholders interviewed.  
 
All stakeholders were in agreement that the current rail infrastructure is either 
at capacity or fast approaching, with some rail lines into and out of the region 
in desperate need of upgrade, leading to a wholly inadequate situation for the 
needs of consumers. With hauliers already operating at capacity and with imports of 
coal through the region’s ports set to rise, all stakeholders recognised that unless the 
issue is addressed with some urgency there is a significant risk of a pinch point 
developing in the next 2-5 years, when demand from industrial customers may 
be restricted by the inability to move large volumes of fuel on an already busy 
rail network. Rail has been identified as the most significant method of freight that 
can deliver the quantities required, and although some stakeholders mentioned road 
as an important component in the movement of solid fuels, planning issues may 
constrain any increased road capacity allowing for greater road freight. 
 
Stakeholders recognised that there are technological, sociological and planning 
constraints with upgrading rail lines, but many felt that this was a national issue 
that requires stronger involvement with and from the Department for Transport 
and Network Rail, both of whom were perceived as failing to show any interest in the 
problem. A national strategy on rail freight capacity was mentioned by several people 
as being crucial not only to the future of regional coal movements but national ones. 
Several stakeholders believe that regional lobbying in this area needs to be carried 
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out and that individual organisations’ interests would not be sufficient to effect the real 
change that is necessary.  
 
In contrast, it was widely thought that port facilities are more than adequate at present 
and able to cope with increased imports, due to recent expansions. However the rail 
lines out of the ports to industrial sites are now a major cause for concern as 
summarised above. Some stakeholders were concerned that if the UK 
experienced a cold winter, the increased demand for coal could lead to a 
breakdown in the supply to power plants.  
 
As biomass imports increase in the mid- to long-term, the pressure on the transport 
infrastructure will reach a critical point. A solution to this mentioned by some 
stakeholders was to assist in the development a local energy crop market. This 
would require concerted planning and organisation between a variety of stakeholders, 
but those that commented said it could help relieve drastic pressure on the freight 
system, and simultaneously help contribute to the economic prosperity of the region. 
Other alternatives included lobbying for changes to be made to the rules about 
the mixing of biomass and coal at source rather than at the power plant, thus 
reducing two separate streams of freight. 
 
 
Key Points 
 

Rail infrastructure, for the transport of coal and biomass, is at capacity and needs 
expanding. In some places, lines are in a critical condition and require urgent 
maintenance or upgrade. 

Increased imports of solid fuels will put severe pressure on the system and will lead to 
serious supply chain problems in the future. 

National level strategic input is needed to address this problem, with much more 
commitment from central Government departments and agencies. 

Concerted lobbying from all affected stakeholders is required to add weight to the 
issue. 

Consideration should be given to other modes of freight transport where applicable, 
whilst recognising that rail is key to moving solid fuels. 

The development of a local energy crops market would have the dual benefit of 
adding local economic benefit from fuel supply and relieving some pressure from 
anticipated increases in biomass imports. 
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5 Development of A Vision for Coal 

We consider here a number of key Themes that allow us to develop and propose a 
regional Vision for Coal. There are two main areas containing relevant Themes that 
underlie the Vision that we propose: 
 
 
¾ The National Context 
¾ The Regional Context 

 
 
The National Context 
 
At national level, the future view of coal utilisation is driven by the UK’s energy 
problem. The Energy White Paper7 sets out the current basis for the UK’s approach to 
energy issues, identifying the key Themes: 
 
¾ Low carbon energy generation and utilisation 
¾ Security of energy supply 
¾ Affordable energy 

 
 
The Regional Context 
 
Within Yorkshire and the Humber, another set of key Themes exist that provides a 
complement to the national ones above. In general these are associated with 
economic benefit and can be summarised as follows: 
 
¾ The development or deployment of value-added technologies 
¾ The creation or maintenance of skills and expertise 
¾ The creation or safeguarding of employment 

 
 
An effective Vision for Coal will allow areas of synergy and compatibility between 
national and regional Themes to be maximised and will also allow the views and 
priorities expressed by consultees to be considered and addressed. The Vision will 
therefore lead naturally to activities and a Route Map that aim towards the Vision. 
 
By overlaying these Themes with the general tenor of consultee views emerging from 
the consultation, we are able to propose a Vision that provides an effective framework 
for further regional activities. This is illustrated in the following diagram. 
 

                                                 
7 “Our Energy Future – Creating a Low Carbon Economy”, DTI (Feb 2003) 
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6 A Vision for Coal for Yorkshire and the Humber 

An extensive stakeholder consultation exercise has been undertaken to establish views 
on the need for a regional Coal Vision and the shape that it might take.  Section 4 of this 
report reviews the findings of the stakeholder consultation exercise.   
 
In developing a regional Vision for Coal two key points arising from the terms of reference 
should be noted, namely: - 
 

• The Coal Vision will focus on coal use in the electricity sector (by far the 
most dominant user): reference to other coal uses will be included as 
appropriate 

• Coal means all coal; not just that produced indigenously in the Y&H region. 
 
There are several regional drivers for a Coal Vision.  These include: 
 

• the opportunities to provide a major contribution to the region’s challenging targets 
for carbon dioxide reductions; 

• direct economic benefits accruing from employment in the coal production, coal 
transport and coal utilisation (especially electricity generation) industries; and 

• benefits to the region as a whole in respect of security and self-sufficiency in 
electricity supply (plus the opportunity to export electricity and its economic value 
to the region). 

 
Using this context, and the clear messages emerging from the consultation process, we 
propose that the overall aims of a Coal Vision for Yorkshire and the Humber should be as 
follows. 
 
 

 
A Vision for Coal for Yorkshire and the Humber –  
A Key Contribution to the Region’s Sustainable  

Low Carbon Energy Future 
 

Primary Aims 
 

• By 2020, to reduce specific carbon dioxide emissions from coal-fired 
electricity generation by 50% compared with 2005 levels; 

• To facilitate the expansion of the region’s capacity to deliver biomass 
fuel as a co-firing source. 

 
 
It should be noted that the primary aims of the Coal Vision do not include reference to 
indigenous coal production or the non-electricity generation markets for coal.  Whilst these 
areas are important they are not considered to be absolutely essential in delivering the 
Coal Vision. 
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The reality is that the region has both deep- and surface-coal mining operations and every 
effort should therefore be made to maximise indigenous coal production with its 
associated economic and social benefit with due regard for the environment.  However 
ultimately exhaustion of economically recoverable reserves in the region’s deep mines 
and the dearth of acceptable (from a planning viewpoint) surface mining opportunities will 
mean that an ever-increasing share of the region’s coal for electricity generation is met by 
imports.  Even if 100% of coal for electricity generation is imported this will not impact on 
the ability to deliver the Coal Vision. 
 
Non-electricity generation uses for coal in the region are currently a small but important 
part of the market.  These markets should be maintained as appropriate and economically 
viable but it should recognised that they are in gradual decline and do not represent a key 
element of a Coal Vision in the longer term. 
 
The actions to deliver such a vision should neither be prescriptive or narrow.  Inevitably 
though the overall aims presented do have supporting detail that was identified in the 
consultation exercise and is presented below. 
 
 
Reduce Specific Carbon Dioxide Emissions by 50% 
This is a very ambitious aim and is intended to place coal fired power generation 
alongside CCGT plant in terms of specific carbon dioxide emissions per unit of electricity 
produced.  This can be achieved by implementing the following: 
 

1. Retro-fitting of advanced supercritical boilers on at the three coal-fired 
power stations in the Region. 

2. Co-firing 15-20% biomass with coal in these retro-fitted units 
3. Installing feed-water heating 
4. Use of CCS on existing power stations in the region 
5. New power station build with CCS 

 
Within the timescale of the Coal Vision 1 to 3 above could be achieved for all 14 units at 
the region’s three coal-fired power stations.  The stakeholder consultation process 
identified a very strong consensus and support for an advanced supercritical retrofit 
demonstration.  Potentially there is some financial support available to help facilitate this 
through the recently announced UK Government’s Carbon Abatement Technologies 
(CAT) Strategy.  YF, either independently or in association with others, has the 
opportunity to help make this happen. 
 
It is assumed that any new or retrofit advanced supercritical plant would be installed 
“capture ready” meaning that CCS could subsequently be deployed when available.  It is 
envisaged that there will be some commercial deployment of CCS in advance of the 2020 
target date for the Coal Vision (point 4 above). 
 
There is also scope to reduce specific CO2 emissions from coal-fired electricity generation 
by the deployment of Clean Coal Technologies (CCTs).  A leading candidate is IGCC and 
at least two developers have live IGCC projects locally (one within Yorkshire and the 
Humber and one just outside).  The live projects have been designed to incorporate CCS 
from the outset.  This means that specific carbon dioxide emissions would be only about 
10% of those associated with currently operating coal-fired power stations.  Realistically 
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though the scope for deployment of such technology is probably limited to one or two units 
in the 10-15 year timeframe of this Coal Vision (point 5 above). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CCS represents an extremely important opportunity for the region.  For the UK to meet its 
Energy White Paper CO2 reduction targets and for the region to meet its Vision for a low 
carbon future then CCS is a pre-requisite.  The Yorkshire and Humber region is ideally 
located geographically to capitalise on the CCS opportunity.  It has major point sources of 
CO2 production at its three flagship coal-fired power stations.  These sources are quite 
close together and also adjacent to potential CO2 storage sites in the southern North Sea.  
The region is also blessed with chemical engineering expertise to facilitate the 
construction of the necessary infrastructure for CCS. 
 
 
Increasing Electricity Generation 
Increasing electricity generation from coal through to - say - 2020 compared with 2005 
levels implies at the very least that the three flagship coal-fired power stations in the 
region remain operational.  Findings from the consultation exercise imply that this is not 
absolutely certain, with outstanding issues relating to the implementation of the LCPD 
influencing FGD investment decisions.  The issue is further clouded due to EU ETS 
uncertainties and the future value of carbon.  Having said this it seems inconceivable that 
the FGD equipped Drax power station will not have a long-term future.  FGD is currently 
being fitted to 2 units at Eggborough and FGD is currently being tendered for two units at 
Ferrybridge.  Even if units at Eggborough and Ferrybridge opt-out of the LCPD the way is 
still open for them to opt back so long as they are prepared to meet new plant standards.  
It is hoped that the investment climate will become easier - or at least more transparent - 
for the generators in the future to enable those investment decisions to be made for long-
term operation. 
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Assuming that the three power stations remain operational (and eventually opt-in to the 
LCPD) then maintaining coal-derived electricity production at 2005 levels should be 
achievable.  Increase in coal use will occur so long as it is cheaper than gas in terms of 
cost of electricity and with the probability of future rises in gas prices this is likely to be the 
case.  A major barrier could be deficiencies in the transport infrastructure that limit 
movements of coal from the point of production or import to the power stations. 
 
 
Infrastructure 
The stakeholder consultation process has identified concerns about the transport 
infrastructure especially the rail links in the Region.  The currently held consensus is that 
whilst port capacity for imports of coal and biomass is adequate there are major worries 
about rail capacity between the ports and the power stations.  If the Coal Vision outlined is 
to be realised then the inevitable increases in transport of imported biomass and coal will 
further stretch the system.  The region should ensure close relations with the Strategic 
Rail Authority and the operators to prevent any problems arising. 
 
 
Maximise Indigenous Coal Production 
Although not a key component of the Coal Vision, indigenous coal production is important 
for the region now and its role should be maintained for as long as possible.  The 
indigenous coal producers currently claim to have a UK market for all the coal that they 
can produce.  They need to ensure that this remains the case during the timescale of the 
Coal Vision and if possible better position themselves in relation to imported coal.  This 
provides major challenges for both deep and surface mine operators. 
 
At the time of the consultation interviews, UK Coal plc had three operating deep mines in 
the region at Kellingley, Maltby and Rossington.  In addition they had a deep mine, 
Harworth just outside the Region.  Longevity of operation was anticipated at all of these 
sites and there is promise of accessing additional reserves with appropriate development 
underground.  The situation has now changed somewhat with UK Coal plc announcing the 
imminent mothballing of Harworth colliery and press reports suggest that Rossington only 
has a short-term future.  Separately the mothballed Hatfield Colliery has potential access 
to approaching 100Mt of coal subject to significant investment to resume operations.  The 
region should maintain a dialogue with the deep mine operators to ensure every 
opportunity is taken to extract these reserves if economically possible. 
 
The principal barrier to surface mining operation in the region is gaining planning consent.  
This relates mainly to the implementation of Mineral Planning Guidance Note 3 (MPG3) 
with the “presumption against” surface coal extraction operations - detailed elsewhere in 
the report.  The region has the opportunity to develop an assertive relationship with the 
surface coal extraction industry that ensures maximum economic and social benefit is 
derived from the recovery of these resources, that during operations environmental impact 
is kept to a minimum and that post operation remediation and restoration provides lasting 
benefits to the community. 
 
 
Other Markets for Coal 
Similarly, although not key to the region’s Coal Vision, other markets for coal currently 
represent a small but important component of the region’s energy scene and these should 
be supported.  These include processed fuels for the UK domestic market and for industry 
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both in the UK and overseas.  These operations in the main use indigenous deep mined 
coal and provide jobs at the fuel processing, product distribution and sales stages.  There 
may be opportunities for the region to work with these industries and facilitate investment 
for process efficiency improvements e.g. in relation to specific carbon dioxide emissions. 
 
 
Beyond this Coal Vision (2020 and beyond) – Towards Zero Emissions 
 
Although this study is asked to consider a 10-15 time horizon, it is possible also to 
consider the elements of a longer-term Coal Vision.  Achievement of the initial 10-15 year 
Coal Vision would mean the successful deployment of advanced supercritical “capture-
ready” plant together with some IGCC equipped with CCS.  The obvious next stage would 
be the wholesale deployment of CCS on the supercritical plant and any IGCC plant 
enabling specific carbon dioxide emissions to be reduced almost tenfold, leading towards 
zero emissions technologies (ZETs).  By 2020 oxy-fuel firing may be commercially 
available as an alternative ZET.  Within an oxy-fuel system the combustion air is replaced 
by oxygen with recirculation of some flue gas to moderate combustion conditions.  The net 
result is a flue gas consisting primarily of CO2 and water vapour from which it is easier and 
cheaper to remove CO2 than from conventional combustion flue gas. 
 
Over this longer timescale other technologies for electricity generation may become 
commercial.  The DTI has just completed a study into the feasibility of Underground Coal 
Gasification in the UK.  This study has identified some 17Bt of coal resource in the UK 
that is suitable for UCG of which a significant amount is in the east of Yorkshire and the 
Humber.  Advances in directional drilling technologies now mean that accessing this 
resource and gasifying coal underground is economically viable, but barriers including 
planning and public perception issues still need to be resolved.  UCG produces a medium 
calorific value gas to which CCS could readily be applied.  This gas would be transported 
by pipeline to a site equipped with appropriate gas turbines etc. for electricity generation. 
Such a long-term Coal Vision embracing ZETs would - if adopted globally - enable fossil 
fuels to meet energy demand and go a long way towards solving the climate change 
problem.
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7 Regional Action Plan 

The Vision for Coal outlined in Section 6 has a minimum time horizon of 10-15 years.  
An Action Plan with a much shorter time horizon, of around 1-3 years, needs to be 
identified and put in place to help to achieve the longer-tern Vision.   
 
Key elements of such an Action Plan are identified in the following tables and 
described in more detail within the text below.  
 
These elements are – at this stage – deliberately set out with a low level of detail. 
This is to ensure that the region is able to further develop these elements through the 
evolving work programme of the Regional Energy Forum and Future Energy 
Yorkshire, a recent regional initiative which is charged with taking forward work of this 
kind8. The “building blocks” of the FEY programme are illustrated below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Market

Flagships & 
Exemplars 

Investment 

Practical help Market 
Engagement 

                                                 
8 Future Energy Yorkshire Business Plan Brochure (June 2005). This brochure states that “… the (FEY) 
programme will ensure that the economic opportunities arising from the pursuit of climate change 
targets are fully realised.”  
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An Outline Action Plan9 for the Achievement of Yorkshire and the Humber’s Vision for Coal 
 
 
Key Action 1 – Facilitate the region’s first advanced supercritical retrofit 
 

Proposed Activities to Support Key Action 1 Timing Indicative Cost
Identify and assemble a consortium of industry and other development parties 
and a wider coalition of supporting organisations 

Early 2006 
onwards 

 

Identify and pursue appropriate routes through which the region can represent 
its case for a supercritical retrofit to National Government and the EU 

2006 – 2007  

Clarify all potential sources of funding available to support an advanced 
supercritical retrofit and facilitate access to these funds 

Early 2006 
onwards 

 

Clarify the scope for inter-regional collaboration and partnership in delivering an 
advanced supercritical retrofit in Yorkshire 

Early 2006 
onwards 

 

Undertake scoping study to explore the opportunities available for significantly 
wider use of waste heat from an advanced supercritical retrofit project 

2006   Ca. £50k

 
The indicative cost associated with an advanced supercritical retrofit at one of the region’s coal-fired stations is thought likely to be of the 
order of £150M. It is thought that about £40M subvention is needed for a first demonstration of this technology. Regional financial support as 
a contribution to this total would help to ensure that the region can maximise input from other matching funds. 
 
 
Key Action 2 – Facilitate the expansion of the region’s capacity to deliver biomass fuel as a co-firing source 
 

Proposed Activities to Support Key Action 2 Timing Indicative Cost
Follow up current Yorkshire Forward and other relevant activities relating to 
biomass co-firing issues, identify and apply appropriate interventions to assist 
regional biomas supply to develop 

2006 - 2008 Ca. £250 pa 

Plan for – and facilitate – the improvement of fuel transport infrastructure from 
ports and elsewhere 

2006 - 2008  

                                                 
9 All actions are assumed to fall in the first instance to the Regional Energy Forum, which would then seek to devolve these appropriately to relevant parties. 
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Other Supporting Activities 
 

Proposed Activity Timing Indicative Cost
Facilitate development of a Regional Low Carbon Centre of Excellence to 
enhance prospects for longer-term energy innovation 

2006  Ca. £1M 

Establish international links and benefit from technology and staff transfer, etc. 2006 - 2008  
Communication and dissemination activities related to the Coal Vision 2006 onwards  
Annual “Coal Vision” seminars 2006 onwards  
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Key Action 1 – A Regional Demonstration of Advanced Supercritical Technology 
We identify a series of interlinked shot-term activities that are intended to advance the 
region’s chances of hosting a demonstration of advanced supercritical technology at 
one of the existing coal-fired power plants. This is the absolutely crucial step in 
delivering the Coal Vision. 
 
These actions are collectively intended to generate the impetus and confidence within 
the industry and its associated partners that such a demonstration can be achieved 
within Yorkshire with strong regional backing. Such a demonstration can be expected 
to lead to further deployment of the technology within the region, leading in time to 
major effects on the region’s emission levels. 
 

An Outline Timetable for Advanced Supercritical Retrofits 
 

There are three coal-fired power stations in the Yorkshire and Humber region that 
have a total installed capacity of 8GWe and comprise 14 separate boiler units.  There 
are 6 units each of 660MWe output at Drax and 4 units each of 500MWe output at 
both Eggborough and Ferrybridge. 
 
A primary aim of the Vision for Coal for Yorkshire and the Humber Region is to 
reduce specific carbon dioxide emissions from coal-fired electricity generation by 50% 
compared with 2005 levels.  This target could be achieved by retrofitting advanced 
supercritical boilers on all 14 units in the region, co-firing up to 20% biomass in these 
retrofitted units and installing improved feed-water heating.  Additional overall 
reductions in specific emissions could be achieved by deploying CCS on existing 
coal-fired power stations in the Region and new power station build with CCS.  In the 
event that CCS is not deployed within the timescale of this Vision for Coal it is 
necessary to show that advanced supercritical retrofits can be undertaken at all 14 
units or at least all of these units that are still operational within this same timescale. 
 
It seems likely that some financial subvention will be needed for a first supercritical 
retrofit demonstration.  A possibility for this could be a combination of UK government 
support through the CAT strategy and support from the region and elsewhere.  CAT 
strategy demonstration money is scheduled to be available from April 2006 but 
realistically it could take to end of 2006/7 for approval.  Assuming an April 2007 start 
a first retrofit would either take 24 or 44 months depending on the chosen option.  The 
24 month option is for a retrofit using the existing buildings and includes a 12 month 
outage.  The 44 month option relates to a new boiler built alongside the existing unit 
and would only require a 6 week outage for final link up.  A first supercritical retrofit 
could therefore be operational by end of Mar 2009 - or towards the end of 2010 - 
depending on the option chosen.  Once the first unit is fully operational starts could be 
made on 2 retrofit units per year.  On this basis all 14 units could be retrofitted by 
early 2018 or end 2019 for the longer build option. 
 
The schedule outlined is conservative.  Clearly once the first unit has been 
demonstrated satisfactorily there may be scope to increase the number of 
simultaneous builds.  The choice between the two retrofit options will depend on site 
operator preference, availability of space to build new units alongside existing ones 
and also constraints relating to outage time and scheduling of such outages. 
 
In conclusion therefore retrofitting of advanced supercritical units to all 14 
units in the Region is feasible within the timescale of the Vision for Coal 
through to 2020. 
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It is thought that about £40M subvention is needed for a first demonstration of this 
technology.  There is optimism that some support may be forthcoming from the £25M 
demonstration budget identified within the UK Government’s CAT Strategy but there 
will inevitably be fierce competition for these funds.  There is a compelling case for 
the region and others to commit gap funding to a supercritical demonstration so that it 
actually happens.  Assuming central government support from the CAT Strategy there 
is likely to be an additional requirement of about £20M.  It seems unlikely that the 
region would be in a position to commit all of this but joint funding with others e.g. 
Scottish Enterprise or EMDA could be a possibility.  At this stage the location of a first 
supercritical demonstration should not be a sticking point.  As a supporter of such an 
initiative benefits will accrue regionally even if the first demonstration is not in the 
Y&H Region. 
 
 
Key Action 2 - Facilitate Expansion of the Region’s Capacity to Deliver Biomass Fuel 
as a Co-Firing Source 
Co-firing of biomass within coal-fired generation facilities is still seen as an important 
route to carbon reduction within UK energy policy, and strongly complements the 
proposed Coal Vision. However the supply of indigenous biomass at the quantities 
and scales required has proved a difficult obstacle to overcome. Yorkshire could be 
well-placed to put in place a more coherent approach to this issue through 
encouraging a closer working relationship between power generators, coal suppliers 
and the agricultural sector. 
 
In addition concerns were raised from many quarters during the consultation process 
about the transport infrastructure within the Region.  It was generally accepted that 
port facilities are adequate to handle existing imports and to service any increased 
need in the short to medium term.  However the rail links, especially those between 
the east coast and the east coast main line were deemed to be at capacity.  Concerns 
were also expressed about the rail link between Scotland and the Region.  The region 
should develop a dialogue with the principal stakeholders to identify the extent of the 
problem and priorities for action. 
 
 
Other Supporting Activities 
 
Low Carbon Centre of Excellence 
There has been a dialogue with the Universities of Sheffield and Leeds on the 
establishment of a Low Carbon Centre of Excellence in the Region.  This dialogue 
should continue and appropriate funding earmarked to facilitate the establishment of 
this Centre that would provide local long-term benefit.  Support is needed primarily to 
establish this facility.  Once established it should be self-sufficient and be in a position 
to support the Region’s Coal Vision aspirations.  Key skills within the Centre would 
include fossil fuel combustion and gasification, co-firing and all aspects of emissions 
control. 
 
Technology and Staff Transfer Opportunities 
YF has been proactive in identifying technology and staff transfer/secondment 
opportunities overseas.  There is ongoing dialogue for example with the State 
Government in Queensland, Australia.  These activities should be encouraged.  They 
are low cost and low risk with potentially high reward.  The way forward in the short-
term could be via trade and technology missions (both inward and outward), 
temporary staff transfers, secondments, etc. 
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Communication and Dissemination Activities 
It will be appropriate to develop appropriate approaches to communication and 
dissemination in relation to the regional Coal Vision. This will also provide support for  
a strengthened dialogue with national Government in this area. 
 
“Coal Vision” Seminars 
We propose that annual regional events should be held to draw together and review 
progress with Coal Vision issues. 
 
 
 
 
 
Longer-Term / Lower Priority Actions 
 
Methane Recovery from Abandoned Coal Mines 
Methane is produced and trapped in the coal pores and surrounding strata as part of 
the coalification process.  This coal bed methane can be extracted by drilling into 
virgin coal seams and this is known as virgin CBM.  The mining operation itself 
disturbs the coal and surrounding strata and releases methane and normal practice 
during mining operations is to drain methane for safety reasons.  Increasingly mining 
operators are using this Coal Mine Methane (CMM) for power generation on site.  
Following mine closure methane continues to emanate from the worked seams and 
the surrounding strata and an industry has evolved to extract and utilise methane 
from closed/abandoned mines – abandoned mine methane (AMM).  Recovery and 
use of AMM provides a significant environmental benefit.  Methane is a potent GHG 
with a global warming potential some 21 times that of CO2 so its use rather than its 
escape to atmosphere is valuable from a climate change viewpoint.  Further use of 
this methane offsets the use of another energy carrier such as coal that could be 
more polluting in its own right.  We recommend that actions under this heading 
are best dealt with as part of the region’s Climate Change Action Plan. 
 
Coal Reserves in the Region 
A first step towards their recovery is the accurate assessment of coal reserves in the 
region.  This would include coal rank mapping and identify high value product material 
such as coking coals.  Target areas could include the North Ouse prospect northwest 
of York, the Hatfield area and the wider Selby/Snaith area.  Preliminary investigations 
could be done at modest cost but could yield huge eventual benefits to the Region. 
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8 Conclusions and Recommendations 

A consultation has been undertaken with the principal stakeholders of the Yorkshire 
and Humber region to determine views and priorities regarding a regional Vision for 
Coal.  The principal findings of the consultation process were: 
 

• Overwhelming support from stakeholders for a Coal Vision for Yorkshire and 
the Humber 

• The elements of a Coal Vision for Yorkshire and the Humber are very closely 
allied to both national and pan-European visions for coal.  A key issue that has 
been identified is an impending generation gap unless new plant builds are 
started imminently 

• Options for new power generation capacity are limited.  The lead time and 
opposition to nuclear power largely discounts this alternative over the 
timescale considered here.  Wind power will take a larger market share in 
future but its intermittent nature may mean that it cannot be relied upon at 
times of peak energy demand.  Fossil sources, principally coal and gas, will 
have to meet most of the additional energy demand requirement for the next 
few decades 

• There is currently a ready UK market for all indigenously produced coal from 
both deep and surface mines 

• Biomass is seen as an increasingly important part of the fuel mix for electricity 
generation 

• Import capacity is adequate for likely increased future needs but there are 
concerns about the adequacy of the Region’s rail infrastructure for the 
transport of coal and biomass 

• The liberalised electricity market in the UK is part of a barrier to investment.  
Other factors include uncertainty about the exact shape and implementation of 
environmental legislation and the future value of carbon 

• Cleaner coal technologies (CCTs) are available now that can significantly 
reduce specific CO2 emissions from electricity generation.  In the longer-term 
deployment of these technologies in association with carbon dioxide capture 
and storage (CCS) would enable towards zero emission coal-fired power 
generation technologies (ZETs) 

• “Presumption against” is a major factor limiting the success of surface mining 
planning applications in the Region 

 
These findings were used to help develop a Coal Vision that would form part of a 
sustainable low carbon energy future for the region.  Its main aims, over a time 
horizon of 10-15 years, are: 
 

• By 2020, to reduce specific carbon dioxide emissions from coal-fired 
electricity generation by 50% compared with 2005 levels; 

• To facilitate the expansion of the region’s capacity to deliver biomass 
fuel as a co-firing source. 

 
It is noteworthy that although there is indigenous coal production in the region that 
this is not seen as a key element of the overall Coal Vision.  There is merit in the 
region facilitating - as far as possible - continued indigenous coal production in the 
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region but recognising that depletion of economically recoverable reserves means 
that indigenous coal will play a supporting role only in the longer term. 
 
A Regional Action Plan has been developed that identifies actions with a short-term 
time horizon of 1-3 years. Actions are recommended that the Regional Energy Forum 
and other regional partners could take forward to facilitate the delivery of this longer-
term Coal Vision.   
 
The two Key Actions identified within the Regional Action Plan are: 
 
Key Action 1 – Facilitate A Regional Demonstration of Advanced Supercritical 
Technology 
 
Key Action 2 - Facilitate Expansion of the Region’s Capacity to Deliver Biomass Fuel 
as a Co-Firing Source 
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Glossary and Technology Overview 
 
 
CAT Carbon Abatement Technologies : The DTI has issued a CAT strategy which 

foresees support for the adoption of Carbon Abatement Technologies into 
the future 

CCS Carbon (Dioxide) Capture and Storage : A generic title for new technologies 
that will enable carbon dioxide emissions from combustion sources to be 
captured and then stored over the long term 

CCT Clean Coal Technology : A generic title for technologies that enable 
emissions of various kinds from coal-fired combustion plant to be reduced 

CMM (CBM / 
ECBM / 
AMM) 

Coal Mine Methane (also Coal Bed Methane / Enhanced Coal Bid Methane / 
Abandoned Mine Methane) : Planned or un-planned emissions of methane 
from existing or abandoned mine workings that can be recovered and used 
to generate energy 

CO2 Carbon dioxide 
Co-firing Combustion of a secondary fuel (biomass or waste) with the primary fuel 

(usually coal). 
DTI Department of Trade and Industry 
EC / EU European Community / European Union 
ELV Emission limit value – a requirement of the LCPD (see below). 
EU ETS European Union Emissions Trading Scheme.  A scheme that enables trading 

of carbon credits to enable compliance with emissions allocations.  Currently 
relates to CO2 but broadening to other GHGs is under consideration 

FGD Flue gas desulpurisation.  Technique to remove sulphur dioxide from flue 
gas. 

GOYH Government Office for Yorkshire and the Humber 
IGCC Integrated Coal Gasification Combined Cycle.  An emerging technology  for 

electricity generation from coal.  IGCC can also be used as a pathjway to 
liquid fuels, chemical feedstocks and hydrogen. 

LCPD Large Combustion Plant Directive: EU legislation requiring that controls on 
emissions be introduced for all large combustion plant 

LNG Liquified Natural Gas 
Oxyfuel A combustion system whereby oxygen replaces normal combustion air.  

Recirculation of some flue gas moderates the combustion regime. 
PC/PF Pulverised coal/pulverised fuel.  Type of firing used by the existing coal-fired 

power stations in the region.  The coal/fuel is pulverised in mills to a size of 
typically <75 micron before being injected through the burners into the boiler. 

PPG / PPS Planning Policy Guidance / Planning Policy Statement : National planning 
documents that set out the context for regional and local planning policy 
development and implementation 

NOX Nitrogen oxides – acid gas pollutant, formed both from fuel nitrogen and 
nitrogen in the combustion air.  Extent of formation is dependent on the 
combustion regime 

REF Regional Energy Forum 
RO Renewables Obligation : The Government’s approach to encouraging 

renewable energy electricity production 
ROCs Renewables Obligation Certificates : The tradeable certificates that are used 
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as evidence of renewable energy generation within the Renewables 
Obligation 

RPG Regional Planning Guidance 
SO2 Sulphur dioxide – acid gas pollutant formed from combustion of sulphur 

content of the fuel 
Subcritical Refers to boiler steam conditions – the coal-fired power stations in operation 

in the region operate at “subcritical” steam conditions typically about 180 bar 
pressure and a temperature of 570°C 

Supercritical Refers to boiler steam conditions – “supercritical” plant in operation 
elsewhere utilise stem pressures up to about 275 bar and temperatures of 
up to about 600°C. 

UCG Underground Coal Gasification : A longer-term method for underground coal 
extraction that would result in coal gases, potentially convertible to liquid 
fuels, chemicals or fireable in a gas turbine for power generation. 

UK ETS United Kingdom Emissions Trading Scheme – a fore-runner of the EU ETS 
(see earlier).  EU ETS included methane from coal mining. 

YF Yorkshire Forward 
YHA Yorkshire and Humber Assembly 
 

 
Technology overview for coal-fired electricity generation 
 
This section gives a very brief description of the key technologies referred to in the 
Glossary above. 
 
The existing coal-fired power stations in the region at Drax, Eggborough and 
Ferrybridge are all PF fired and operate under subcritical steam conditions.  The 
feed coal (and any co-firing material such as biomass) is milled to sub 75 micron 
size before being introduced through burners into the combustion chamber.  Here 
the fuel is burnt and the heat produced is transferred to steam circulating within 
tubes that form the boiler walls and superheater regions.  The high pressure steam 
drives a steam turbine for electricity generation.  The steam conditions utilised are 
typically 180 bar pressure and a temperature of about 570°C.  The principal 
products of combustion are CO2 and water vapour with smaller quantities of SO2, 
NOX and other minor constituents.  In addition residual ash within the fuel is 
removed from the bottom of the boiler as bottom ash or removed from the flue gases 
as fly ash.  For those plant equipped with FGD a gypsum product stream is also 
generated. 
 
Advanced supercritical retrofits have been identified as a key plank of the Coal 
Vision for the Yorkshire and Humber region.  Such retrofits would still utilise PF firing 
so the technology is essentially as previously described.  The difference is that more 
advanced steam conditions are used.  Current “state of the art” supercritical steam 
conditions are about 275 bar pressure and a temperature of about 600°C.  
Operating at these conditions enables efficiency improvements to be made by virtue 
of the steam cycle thermodynamics.  Research underway is aiming at operating at 
350 bar pressure and temperatures of up to 700°C. 
 
An option to reduce specific carbon dioxide emissions from coal-fired power stations 
is by improved feedwater heating.  Currently some of the steam turbine output is 
used for feedwater heating.  A separate feedwater heater that could be either gas or 
biomass fired will enable boiler output to be maintained for a correspondingly lower 
coal input.  Technology selection for improved feedwater heating would be 
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dependent upon fuel and space availability and on ease of integration and control.  
Estimates suggest that specific carbon dioxide reductions of up to 20% could be 
achieved through improved feedwater heating. 
 
Oxyfuel firing is still very much at the research/small pilot scale stage.  The 
difference between oxyfuel firing compared with conventional PF firing is that 
oxygen rather than air is used to  burn the fuel.  The combustion regime within the 
furnace is moderated by recirculation of a proportion of the flue gas.  The flue gas 
from oxyfuel firing is principally CO2 and does not contain any nitrogen.  This means 
that it is much easier and cheaper to remove the CO2 from the flue gas as part of a 
CCS operation than it is for conventional PF firing using air as the combustion 
oxidant. 

 
An emerging alternative to PF combustion for electricity generation is integrated coal 
gasification combined cycle (IGCC).  Here coal is partially combusted (gasified) to 
produce a product gas comprising principally CO and H2 with some CH4 (methane) 
and CO2.  The composition of the product gas will vary with gasifier type, its oxidant 
regime (air or oxygen fired) and the fuel composition and characteristics.  Because 
combustion is incomplete, sulphur and nitrogen constituents of the fuel are formed 
as NH3 (ammonia) and H2S (hydrogen sulphide).  The gas is then cleaned to 
remove the nitrogen and sulphur bearing impurities prior to combusting in a gas 
turbine for electricity generation.  Removal of CO2 from the gasifier product gas prior 
to its combustion is a CCS option for IGCC.  The IGCC product gas can also be 
“shifted” to produce CO2 (for removal by CCS) and H2 as an alternative energy 
carrier. 
 
A variant of IGCC is UCG where the coal is gasified in-situ underground.  UCG 
product gas is generated at high pressure (dependent on the depth of the UCG 
operation) and removal of CO2 as part of a CCS operation is relatively easy and 
cheap.  Downstream treatment and utilisation options for UCG product gas are as 
for IGCC described previously.  UCG is potentially very important for the Yorkshire 
and Humber region in the longer term because the region has huge reserves of coal 
that are economically unmineable by conventional mining techniques but suitable for 
exploitation via UCG. 
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List of Consultees 

 
The following 25 consultees and organisations provided responses during the 
consultation process. 
 
 
Alkane Energy Plc 
Associated British Ports 
Association of Electricity Producers 
ATH Resources 
Barnsley Metropolitan District Council 
British Energy 
Climate Change Capital 
Coal Authority 
CoalPro 
CPL Industries 
David Bowe 
Drax Power 
English Welsh and Scottish Railways Ltd 
Freightliner 
Government Office Yorkshire and the Humber 
John Rippon 
Mitsui Babcock Energy Ltd 
Monckton Coke and Chemicals (Hargreaves Ltd.) 
Progressive Energy 
Yorkshire Regional Energy Forum 
Speed Developments 
Scottish & Southern Energy 
UK Coal Plc 
Yorkshire Coal Task Force 
Yorkshire Forward 
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Stakeholder Questionnaire 
 
 
A Vision for Coal for Yorkshire and the Humber 

 
 

Background 
 
The Energy White Paper issued in 2003 makes it clear that the UK’s approach to 
energy generation and supply should give primary attention to environmental 
(greenhouse gas emissions) and energy security questions. It sets out a variety of 
responses to this situation, including support for clean coal technologies and carbon 
abatement and storage options. 
 
In late 2004 the DTI undertook a consultation on development of a Carbon Abatement 
Technologies (CAT) strategy.  This CAT strategy is due for publication shortly and will 
lead to a CAT research programme. It foresees that new and existing fossil-fuel 
powered generating stations could in the future be intimately linked to carbon capture 
and storage, giving the potential for a new era of “clean” generation from coal and 
other sources. 
 
Given this context, Yorkshire and the Humber is exploring the prospect that this and 
other future approaches to coal utilisation could be a new opportunity for the region. 
Future Energy Solutions (FES) has therefore been contracted by Yorkshire Forward 
to propose a Coal Vision and Action Plan for the region, aiming to develop a vision for 
coal that can capitalise on the region’s technical, infra-structural and geographical 
advantages to the maximum extent. 
 
Building on an earlier study (“Coal: The Future”, ABS Energy Research (2004)), the 
work will aim to develop both a medium-term (10-15 years) view and a number of 
more detailed actions for the short term. This study will involve extensive consultation 
and, to launch this process, we are approaching a number of key stakeholders to 
establish their initial views of the regional prospects. 
 
There follows a short questionnaire and some illustrative scenarios.  These are 
intended to help stimulate discussion but are not necessarily a blueprint for possible 
futures. 
 
Thank you in advance for your assistance. 
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Stakeholder Questionnaire 

 
 

Comments and views are being requested from a wide range of organisations on a 
number of topic areas.  You are welcome to comment on any and all of these, 
whether or not you or your organisation is directly involved in particular areas of 
interest.  You may also wish to provide us with observations in areas that we may not 
have covered. 
 
 
General Comments on a Coal Vision for Yorkshire and the Humber 
 
Is there the need for a regional coal vision? 
What form do you think that it should take? 
Which organisations will be most influential in achieving the vision? 
 
 
Future Markets for Coal in Yorkshire and the Humber 
 
What do you consider to be the future prospects for regional coal utilisation in the 
following categories? 
What changes in market conditions would be required to develop these markets 
effectively? 
[You may wish to consider planning, economic, environmental and social issues in 
your response as well as technical opportunities] 
 

• Electricity generation at existing power stations 
o Current operations at Drax, Eggborough and Ferrybridge 
o Fuel sourcing 
o Co-firing 
o Longevity of future operations 
o The Large Combustion Plant Directive 
o Carbon dioxide emissions, emissions trading issues 
o Economic, social and environmental impact 
o Other issues 

 
• Coke and steel making 

o Current practice 
o Fuel sourcing 
o Longevity of future operations 
o Environmental challenges 
o Social and economic issues 
o Other issues 

 
• Industrial and commercial coal markets 

o The current market 
¾ Size 
¾ Fuel sourcing 
¾ Environmental challenges 
¾ Social and economic issues 
¾ Other issues 

o The future market 
¾ Size 
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¾ Trends 
¾ Fuel sourcing 
¾ Environmental challenges 
¾ Social and economic issues 
¾ Other issues 

 
• The domestic market for coal 

o The current market 
o The future market 

 
• General comments on future coal markets 

 
 
Future Technological Options for coal utilisation in Yorkshire and the Humber 
 
What technological options for future coal utilisation do you consider to be the most 
promising for future deployment across the region? [please refer to the Scenarios and 
Technical Annex to this questionnaire for further information] 
 

• “Clean Coal” technologies 
o Technology options 
o Development status 
o Likely benefits, drawbacks, barriers to deployment 
o Potential to retrofit/refurbish existing power stations 
o Other issues 

 
• Carbon Dioxide Capture and Storage (CCS) 

o Status of CCS technology options 
o Regional capabilities, e.g. 

¾ Existing chemical industry experience/infrastructure 
¾ Offshore storage opportunities 
¾ Opportunities to demonstrate capture 

 
• Coal-fired CHP 

o Technology options 
o Likely benefits, drawbacks, barriers to deployment 
o Other issues 

 
• Other technological options 

 
The wider context 
 
What aspects of the wider national and international context are likely to be influential 
in the development of a regional Vision for Coal? (some possible examples are given 
below but they are not intended to be exhaustive and we would ask you to suggest 
others if appropriate)  
How are they likely to help or hinder the achievement of a future vision?  
How should the region respond to these issues? 
 

• The UK’s existing and likely future energy policy context 
• The evolving worldwide energy context  
• The prospects for export of regional resources or technology 
• The future for renewable energy / nuclear power 

Page 38 Future Energy Solutions 
 

 



AEAT / ED4408 Coal Vision and Action Plan for Yorkshire and the Humber

 
• Strategic / economic issues related to natural gas and LNG 
• Other 

 
 
The role of your organisation 
 
What role could your organisation play in helping to achieve a future Vision for Coal 
across Yorkshire and the Humber? 
 
 
Any other issues 
 
You may wish to provide us with other relevant comments in areas not mentioned 
above. 
 
Background and Supporting Information 
 
You may wish to provide information or perspectives on coal reserves in the region, 
coal imports and also comment on coal research being undertaken locally. 
 
Coal reserves in Yorkshire and the Humber 
 
What views or information do you have relating to the region’s coal reserves in the 
following categories? [You may wish to consider planning, economic, environmental 
and social issues in your response as well as technical opportunities] 
 

• Deep mining 
o Extension of existing operations 
o Re-instatement of “care and maintenance” situations 
o New deep mine prospects 

 
• Surface mining 

o Extension of existing sites 
o New brown field sites 
o Greenfield sites 

 
• New mining technologies 

o Underground Coal Gasification 
o Coal bed methane extraction and use 

 
• Any other information 

 
 
Coal imports 
 
What views or information do you have relating to regional coal imports? [You may 
wish to consider planning, economic, environmental and social issues in your 
response as well as technical opportunities] 
 

• Import capabilities in the region 
o Capacity 
o Infrastructure 
o Rail/road/canal infrastructure 
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o Other? 

 
• General comments 

 
Coal and related research at the region’s Universities and technical centres 
 
Which universities and other institutions are involved in research relevant to a future 
regional coal vision?  
What work are they undertaking? 
 

• Universities and Institutions 
• Areas of research 
• Relevance to the region and a future coal vision 
• Existing links with Yorkshire Forward or other regional parties 
• Other issues 

 
 
 
Future Energy Solutions 
May 2005 
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Illustrative Future Scenarios for Coal and its Utilisation 

 
 
We show below some illustrative future scenarios for coal and coal utilisation across 
the region for the next 15-20 years. These scenarios are intended to help stimulate 
discussion but are not necessarily a blueprint for possible futures.  Responses will be 
used to help develop these and other possible scenarios for further discussion. 
 
 
Scenario 1 - Continuation of Current Trends 
 
On the supply side a continuing decline in indigenous deep mined coal output is 
envisaged with no significant investment in the industry.  A similar position will prevail 
for surface mining output due to the difficulty in obtaining planning consents.  It is 
assumed that any shortfall in indigenous coal supply will be met - like now - by 
imports. 
 
On the demand side the major user is currently the electricity supply industry with 
three major power stations in the region.  It is envisaged that operation will continue 
at these power stations in the short to medium term but that there is no significant 
investment or plant life extension.  A continuing decline in coal use is envisaged 
within coal’s other markets, such as coke and steel making, where there may be 
strong international influences.  Industrial and commercial markets for coal have 
shrunk considerably over the last thirty years or so, with a switch to gas firing, and 
this trend will continue.  The domestic coal market will essentially disappear with the 
exception of concessionary coal users. 
 
Within this scenario the installation of any new clean coal technology (CCT) is 
unlikely.  It is also unlikely that existing power stations will install carbon capture 
technology as part of any future carbon capture and storage (CCS) initiative. 
 
Currently the power stations are undertaking some co-firing activities.  These enable 
the operators to benefit from Renewable Obligation Certificates (ROCs) and this 
seems likely to continue.  The long-term impact of biomass co-firing on plant 
designed to burn coal is yet to be established and could ultimately result in premature 
plant closure. 
 
There is a significant pool of coal expertise within the region’s universities.  However 
within a “Current Trends” scenario their work would proceed in isolation without any 
close links being developed with the region to address any specific needs. 
 
The overall outcome of this scenario would be no indigenous coal production in the 
region within the next decade or so and an associated decline in the markets for coal.  
It is possible that by 2025 there would effectively be no coal industry at all in the 
region. 
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Scenario 2 - High Coal Use with associated Carbon Management 
 
On the supply side major investment in current deep mining operations results in 
significantly increased output and longevity of production.  In addition there are 
possibilities for new deep mine sources and a potential increase in surface mining 
production becomes available due to easing of planning restrictions.  The 
environmental benefits of operations at brown field sites are exploited.  Imports will 
continue to meet differences between supply and demand.  This may necessitate the 
further development of port and transport infrastructure. 
 
On the demand side there is significant investment at the existing power stations to 
enable them to meet environmental compliance requirements and to extend their 
operational lifetime.  All the plant would “opt in” to the Large Combustion Plant 
Directive.  The economics of coal-fired electricity generation may become more 
attractive because of increased gas prices and the closure of nuclear capacity.  This 
would result in increased coal burn and a return to - or surpassing of - pre-
privatisation load factors. 
 
Co-firing opportunities (primarily at power stations) would be actively encouraged 
within this scenario and any necessary actions would be taken to protect the integrity 
of the plant10. 
 
Coal use in the coke and steel making markets could increase slightly but this would 
depend largely on international factors with little local control.  A continued rise in gas 
prices would cause industrial and commercial users to re-assess their fuelling 
strategies and may lead to increased coal use in this sector.  The domestic coal 
market will still essentially disappear with the exception of concessionary fuel.  Even if 
coal became cheaper than the alternatives high amenity value is a priority for the 
domestic user. 
 
A high coal use scenario would encourage the development of new supply and 
demand side technologies. 
 
On the supply side these technologies could include underground coal gasification 
(UCG) and the recovery and use of methane associated with coal measures1.   
 
On the demand side there is the opportunity to develop and deploy both CCTs and 
CCS.  At existing power stations there may be the possibility of re-powering with 
supercritical plant and demonstrating carbon dioxide capture from the flue gas 
streams.  In the longer term the demonstration of oxy-fuel firing and associated CCS 
is an exciting prospect1. 
 
The scope for the deployment of coal-fired CHP schemes would be assessed and - if 
appropriate - implemented within this scenario.  CHP offers obvious overall efficiency 
and hence carbon dioxide emissions benefits.  However the requirement to be close 
to heat users will pose major planning challenges. 
 
 

 
10 See Technical Annex for further information. 
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As part of this scenario close links would be developed between local Universities 
and all local stakeholders.  This would enable local research needs relating to a local 
coal vision to be identified and supported as appropriate. 
 
The overall outcome of a high coal use scenario would by definition be increased coal 
use but the deployment of CCS would mean reduced carbon dioxide emissions in the 
longer term.  The potential scale of such an increase in coal use cannot be estimated 
at this stage.  However it would be part of the remit for a “High Coal Use” scenario to 
develop a better understanding of the regional emissions implications and their 
balance over time. 
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Technical Annex 

 
Co-firing of biomass sources in existing coal plant offers several benefits.  It provides 
an additional revenue source through Renewable Obligation Certificates (ROCs), the 
combustion of the biomass component is carbon neutral and it extends the lifetime of 
finite fossil fuel reserves. 
 
With respect to underground coal gasification (UCG) there are huge reserves of coal 
towards the eastern parts of the region and offshore which are not currently 
economically recoverable by conventional mining, but may be suitable for UCG.  
Product gas from a UCG operation may be used for conversion to liquid fuels and 
chemicals or can be fired in a gas turbine for power generation.  The lead-time to 
develop UCG through to commercial operation would be of the order of a minimum of 
10 years.  There is the option to remove carbon dioxide from UCG product gas before 
its final use so it fits well with a carbon capture and storage (CCS) strategy.  There is 
a wealth of experience in coal bed methane (CBM) production elsewhere - especially 
in the USA - but to date no commercial experience in the UK.  The potential for this 
technology in the region would be assessed under this scenario.  Further the 
possibility of enhanced CBM (ECBM) by injection of carbon dioxide into coal 
measures as part of a CCS strategy would be considered.  Coal mine methane 
(CMM) is increasingly being captured and used during ongoing coal mining 
operations.  This practice would be encouraged and maximised at existing deep 
mines in the region and be undertaken from the outset at any new deep mine.  Finally 
the scope to develop the fledgling abandoned mine methane (AMM) industry would 
be encouraged within the region. 
 
The region has significant experience in the early development stages of clean coal 
technologies (CCTs) with the integrated coal gasification combined cycle (IGCC) 
plant originally proposed at Kellingley and more recently a similar plant at Hatfield.  
IGCC lends itself to pre-combustion carbon dioxide capture so deployment of such 
technology would fit well with a CCS requirement.  Opportunities to deploy IGCCs 
elsewhere on brownfield sites with grid connections - e.g. spare land at existing 
power stations - would be pursued. 
 
It is recognised that fossil fuels will play a major role in meeting global energy 
demand for several decades to come.  However concerns about climate change 
mean that wholesale use of fossil fuels in the medium term will need to be undertaken 
as part of a carbon management strategy.  To this end global options for CCS are 
being developed.  Yorkshire and the Humber is extremely well positioned to be a 
leading UK player in this area.  The region has: 
 
¾ major point sources of carbon dioxide emissions at its power stations 
¾ well-developed chemical industry experience and infrastructure, and  
¾ close proximity to potential carbon dioxide disposal sites offshore in the 

southern North Sea.   
 
Opportunities for CCS in Y&H would be explored vigorously and exploited within this 
scenario. 
 
Coal gasification followed by use of the “shift” reaction provides a route to generate 
hydrogen, and could enable its subsequent use as an energy carrier.  For the 
foreseeable future hydrogen is likely to be fossil derived. The industry and 
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infrastructure already available within the region positions it well to capitalise on any 
emerging opportunities in this longer-term area. 
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SUMMARY OF DRAX EVENT – 8TH JULY 2005 
 
 

Coal in the 21st Century – Meeting the Challenge of Climate 
Change 

 
Seminar held at Drax, North Yorkshire, 8th July 2005 

 
 

This one day seminar provided a timely and pertinent opportunity to promote the Coal 
Vision project and to network with stakeholders.  A profile of the Coal Vision project 
was included in the delegates’ pack for the seminar and David Bowe of the Yorkshire 
Regional Energy Forum - a session chair at the seminar - formally introduced the 
Coal Vision initiative. 
 
Some 150 delegates participated in this seminar.  This was far in excess of the 
original expectation and resulted in a venue change from the power station itself to 
the adjacent golf clubhouse facility. 
 
Several key messages emerged from the Seminar and these are presented below: 
 

• Coal will remain a key component of the energy mix globally, regionally and 
nationally for several decades to come 

• Technologies are emerging/available to enable coal to be used in an 
environmentally acceptable manner.  In the medium to long term the 
deployment of CCS would mean “towards zero emission” coal-fired power 
generation 

• The extreme liberalisation of the electricity market in the UK has made for a 
very difficult investment climate for the generators.  Uncertainties include the 
exact shape of emissions legislation and the future value of carbon 

• The need for appropriate market based instruments to encourage deployment 
of CCTs and CATs was noted 

• A major barrier to a first advanced supercritical retrofit demonstration is the 
loss of revenue during the one-year outage requirement.  This will remain an 
issue whilst gas prices remain high, which currently seems likely. 

 
There was an extremely high level of consensus apparent from the views expressed 
on the day.  It was also clear that the issues related to the future role of coal in the 
global context are also applicable at both the UK national level and more locally e.g. 
within the Yorkshire and Humber Region. 
 
During the course of the day brief discussions were held with about half of the 
consultees listed in Appendix 2.  In some cases these discussions served as follow- 
ups to previously held meetings.  In others they set the scene for planned future 
meetings. 
 
The main points from the individual presentations follow: 
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The first session, chaired by Mick Clapham, MP, embraced the policy context and 
featured one paper by Jeffrey Piper of the European Commission’s DG TREN titled 
“Coal in the European Context” and a second by Paul McIntyre, Director of the DTI’s 
Energy Strategy Unit, titled “Coal and UK Energy Policy”.   
 
Jeffrey reviewed the background to EU coal policy and noted the increased 
importance of coal in an enlarged EU to provide a balanced and diversified fuel mix 
and to contribute to security of energy supplies.  Jeffrey referred to the forthcoming 7th 
Framework R&D Programme and noted that Commission proposals include Clean 
Coal Technologies and CCS for Zero Emission Power Generation.  Currently the 
Commission is facilitating the development of a technology platform for zero emission 
fossil fuel fired power plant.   
 
Paul McIntyre stated that energy and climate change policies require international 
action and cooperation.  He referred to the Gleneagles G8, UK leadership of the EU 
Presidency and issues including market liberalisation, energy security and 
international competitiveness.  Paul then went on to introduce the UK Carbon 
Abatement Technology Strategy that aimed to address the market under-valuation of 
R&D, and to ensure that the UK takes a leading role in the development and 
commercialisation of CATs that can make a significant and affordable reduction in 
CO2 emissions from fossil fuel use.  Paul’s key messages were: 
 

• UK Government is committed to joint working with industry to address barriers 
facing cleaner coal technologies 

• If these efforts are successful, coal could continue to play an important part in 
the UK energy mix for many years to come 

• Much will depend on the market, especially evolution of carbon price and the 
relative prices of coal and gas 

• There is a huge potential for cleaner coal technologies around the world 
 
The second session was chaired by David Porter, Chief Executive of the Association 
of Electricity Producers and considered the future for coal.  Nigel Yaxley, Marketing 
Director of UK Coal, presented a Producer’s Perspective and Peter Emery, 
Production Director of Drax Power, a Generator’s Perspective.   
 
Nigel reminded everyone that coal is still very much a part of the UK energy scene 
and in 2004 provided for a third of UK electricity needs.  Indeed UK power station coal 
burn has increased by almost a quarter since 1999.  Today coal contributes to three 
of the Energy White Paper policy objectives, namely: 

• It maintains reliability of energy supplies 
• It is in tune with competitive markets and helps UK competitiveness 
• It helps mitigate fuel poverty 

 
Nigel also noted that coal would still be needed into the future as: 
 

• Renewables/energy savings cannot alone provide the deep cuts in CO2 
emissions required 

• Switching to gas has security of supply/price ramifications and is only a 
medium term solution 

• To be credible “Global Leadership” on climate change must include a vision 
for coal 

• Clean coal with CCS must form part of the solution 
 

Page 47 Future Energy Solutions 
 

 



AEAT / ED4408 Coal Vision and Action Plan for Yorkshire and the Humber

 
Nigel talked in some detail about surface mining and dispelled some popular myths.  
He said that surface mining brought security, wealth and jobs.  There is currently a 
significant market available to UK producers that is being met by imports.  Nigel 
stated that the “presumption against” surface mining is unique and illogical – it 
exports jobs and wealth and foregoes secure, low cost energy supplies.  UK surface 
mines are operated to the highest environmental standards and do not compete with 
UK deep mines.  Nigel concluded by noting subsidies available elsewhere e.g. UK 
Renewables support, the British Energy loan facility and German coal subsidies.  He 
asked how a next nuclear programme would be financed and whether the UK values 
the long-term strategic importance of indigenous coal. 
 
Peter Emery presented the global environmental context for coal and argued that UK 
coal-fired plant should be rehabilitated rather than closed.  Rehabilitation options 
include biomass co-firing, improved efficiency through feedwater heating and 
advanced supercritical retrofit and in the longer-term CCS.  Specifically in relation to 
Drax he noted that feedwater heating could deliver thermal efficiencies of 42 – 44% at 
an investment of £75m – £125m per unit.  Advanced supercritical retrofit could further 
enhance efficiency to 47 – 49% at an investment of £100m - £125m per unit but 
would require a 12 month outage.  In conclusion Peter said there is an urgent need 
for a clear and balanced policy framework to provide long-term certainty and facilitate 
investment. 
 
David Bowe, Chair of the Regional Energy Forum, chaired the final session on coal 
and climate change.  This session included presentations on Coal and Carbon 
Trading by John Metzler of Climate Change Capital and Prospects for Clean Coal 
Technologies by Mike Farley of Mitsui Babcock Energy Ltd.   
 
John Metzler was not available to give his presentation but Chris McGlen of UK Coal 
did it for him. The focus of the presentation was the EU ETS and the key issues 
identified were: 
 

• The price of allowances is determined by the number of allowances created, 
likely emissions of greenhouse gases and the coal-gas price differential 

• The allocation plans establish the windfall profits of existing generators – not 
their day-to-day operation 

• The allocation plans for 2008-12 are likely to be affected by the availability of 
“Kyoto” credits and the ability of sectors to pass on allowance costs to 
customers 

• The power sector is likely to be “under-allocated” 
• Understanding Russia’s actions will be critical 

 
Mike Farley overviewed coal use in the global context, looked specifically at the 
challenges facing coal and presented the following key messages: 
 

• CCTs are needed globally 
• CCS for existing coal-fired plant is possible now and can complement 

renewables and energy efficiency measures to reduce CO2 emissions 
• Advanced supercritical boiler/turbine technology is the CCT being adopted by 

the majority of customers 
• A staged approach to carbon abatement is possible using Mitsui Babcock 

advanced supercritical boiler/turbine designed for biomass co-firing and 
equipped with GT feed-water heating 
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• UK Government should provide “bankable” incentives for carbon abatement 

from coal-fired plant 
 
Mike presented some cost comparisons between new build coal, retrofit coal and 
CCGT (all with and without CCS) and also onshore wind.  At 1.8p/kWh the coal-fired 
ASC retrofit was the cheapest but an outage time of at least one year was noted.  The 
costs presented did not take account of the value of carbon. 
 
Brief discussion sessions were interspersed throughout the day’s proceedings.  
Generally speaking these were not contentious and were all highly supportive of a 
vision for coal.  The need was stressed for appropriate market mechanisms to 
facilitate investment in coal-fired plant for electricity generation.  The only area of mild 
dissent related to the status and merits of IGCC compared to advanced supercritical 
plant.  This was a pity as there is a case for each and it seems inevitable that these 
two options will develop in parallel with others such as oxyfuel firing in the 
foreseeable future. 
 
 
Peter Sage 
Future Energy Solutions 
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A Review of Coal Support Mechanisms 

In this part of the report the potential mechanisms for providing support for introducing 
new clean coal generating systems are considered.  In the first section the existing 
mechanisms which could have some relevance to introduction of the new 
technologies are described, and the second section discusses briefly some options 
for new support mechanisms. 
 
 
Impact of Existing Mechanisms 
 
The two existing mechanisms which could impact on the economics of installing both 
retrofit and new clean coal generation systems which produce electricity from coal 
more efficiently are the EU Emissions Trading Scheme (EUETS) and the Renewables 
Obligation. 
 
 
EU Emissions Trading Scheme 
 
The EU Emissions Trading Scheme places limits on the emission of CO2 from 
specified processes including power generation.  Under the Scheme generators are 
allocated an emission allowance. They must meet this allocation by managing their 
operations or by buying carbon credits to offset any excess.  They can also trade any 
credits they earn by undershooting their allocation.  The first Phase of the Scheme 
runs from 2005 to 2007 and allowances for this period have been allocated under the 
National Allocation plan.   A market in carbon credits has been established with prices 
varying and currently in the range of £43 to 54 /tonne carbon ($20 -25/tonne CO2).  
There is uncertainty around the levels of allocation and hence the market price of 
carbon for later allocation periods. 
 
Existing generators who take steps to reduce their carbon emissions through 
introducing retrofitting more efficient systems or using fuels such as biomass with a 
lower carbon content will either reduce their need to buy credits or else produce 
credits for sale.  These savings have a value. For example a 5% improvement in 
generation efficiency from 35 – 40% gained by retrofitting an advanced super-critcical 
system would save around 27kgC/MWh, and this would have a value of £1.33/MWh 
at price of £50/ tonne of carbon.  Substitution of coal by biomass produces carbon 
savings worth £11.67 using the same assumptions. 
 
 
Renewables Obligation 
 
The Renewables Obligation is one of the main policy mechanisms being used in the 
UK to stimulate the development of renewable electricity generation and helpmeet the 
target of having 10% of UK electricity sourced from renewable sources by 2010.  The 
scheme places on an obligation on electricity suppliers to source an increasing 
proportion of their product from renewable energy sources.  They have to 
demonstrate to OFGEM that they have met the target level by acquiring Renewable 
Obligation Certificates (ROC’s) from generators or through trading.  If suppliers do not 
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have sufficient ROC’s they effectively face a fine (the buy out price), which was set at  
£31.39/MWh for the year 2004-2005.  The buy-out funds are recycled by OFGEM 
who redistribute the funds to suppliers according to the number of ROC’s which they 
have acquired, so effectively increasing the value of the ROC, which currently trades 
at around £45 -50/MWh (i.e. around four times the current carbon value under EU 
ETS). 
 
A number of renewable technologies are eligible for ROC’s including biomass, and at 
present biomass cofiring in coal fired power stations is also eligible, and most coal 
fired stations have installed systems and are burning significant quantities of biomass.  
In 2004 nearly 2 million cofiring ROC’s were generated (18% of the total from all 
sources, and approximately the same level as from wind power), mostly produced by 
burning imported biomass materials rather than indigenous supplies. 
 
However the legislation places limits and constraints on the eligibility of biomass 
cofiring.  These limits have been revised and are currently as follows: 
 

• Cofiring is eligible only until 31 March 2016; 
• To prevent cofiring ROC’s dominating the market, there is a cap on the level 

of cofiring, set at 25% of the overall Obligation until March 2006, but then 
reducing to 10% between 2006 and 2011, and to 5% between 2011 and 
2016; 

• There is a requirement to source increasing proportions of the fuel used for 
cofiring from dedicated energy crops rather than from biomass residues.  
25% of the biomass used for cofiring at each station must be derived from 
energy crops from 1 April 2009 to 31 March 2010,  50% during 2010-2011, 
and 75% thereafter until 31 March 2016 when cofiring becomes no longer 
eligible. 

 
The Renewables Obligation is currently being reviewed, but these cofiring issues are 
explicitly excluded from the consultation. 
 
These regulations have introduced some uncertainty into the future prospects for 
cofiring and about the value of cofiring ROC’s in the future (since, for example once 
the cofiring cap is reached, further ROC’s cease to have any value).  There is little 
sign yet of longer term commitment to procurement of biomass from energy crops in 
the UK, and given the necessary lead time to establish the necessary large areas, 
there is uncertainty about the availability of sufficient energy crops to support the 
current levels of cofiring post 2009. 
 
The extension of the RO to include generation from clean coal is sometime mooted 
as a way of stimulating the introduction of new technology.  However this is unlikely to 
be a favoured option.  The RO was introduced in order to stimulate investment in 
renewable generating capacity.  Meeting the 10% 2010 target will require significant 
investment in a range of projects including larger scale wind projects both on- and off 
– shore, which have long lead times.  Financing these schemes is dependent on a 
high degree of confidence that the RO will continue to be in place and provide a 
predictable revenue stream.  The industry and financial community are very sensitive 
to any proposed changes to the RO legislation which could introduce legislative 
uncertainty or upset projections of future ROC income.  Even minor changes to the 
RO have been fiercely challenged, and for example, proposals to include chp within 
the Obligation strongly resisted.  Therefore the prospect for including clean coal within 
the existing RO mechanism seems very poor.  
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Potential New Mechanisms 
 
There are a number of financial mechanisms that could be used to stimulate and 
support investment in new clean coal capacity, and several models are already in use 
in the UK at present.  These include: 
 

• support for capital costs, as used under the DTI’s Bioenergy Capital Grants 
Scheme to stimulate investment in biomass to energy systems; 

• support for revenue during operation either by support from Government or via 
support from consumers (Renewables Obligation); 

• tax reduction incentives (e.g. Good Quality CHP Scheme which allows 
exemption from Climate Change Levy for chp schemes meeting performance 
criteria, enhanced capital allowances); 

• combinations of capital and revenue support (such as the DTI’s recently 
proposed Wave and Tidal Stream Energy Demonstration Scheme, which may 
provide up to 25% of the capital cost of installations along with up to 
£100/MWh of power generated.) 

 
From the investor’s point of view schemes the way in which support is provided may 
be less important than the overall contribution to the project costs and revenue 
budget in terms of the net present value of the overall support.  In some cases up 
front support for capital cost may be preferred if there are particular difficulties in 
raising up front capital because of the perceived risks associated with the investment, 
or concern that ongoing revenue support could be withdrawn (political risk). 
 
From Government’s point of view there is a preference for output related support (i.e. 
support for each unit of power generated or tonne of carbon saved) as this 
encourages efficient operation and commercial prudence during the procurement 
process.  There is also a preference by Government for support mechanisms where 
the costs of support are met by the consumer rather than the Exchequer. 
 
It is fairly clear how a scheme which provided support for capital investment in clean 
coal technology might work and be structured, and similarly the Enhanced Capital 
Allowances Scheme could be extended to cover investments in defined clean coal 
technology.   
 
Support for revenue schemes would be more complex and pose a number of issues.  
For example if an Obligation scheme were to be developed, on whom would the 
Obligation lie and how would credits be earned?  Generators do not pay Climate 
Change Levy, so this could not be rebated.  Support could be provided in respect of 
additional carbon savings generated, but clean coal generation systems already 
generate credits under EU ETS and it would be hard to argue that savings from clean 
coal were more valuable than from other sources.  
 
 There is an argument for a comprehensive carbon reduction support regime which 
would provide an enhanced level of incentives across all technology options and 
provide a “level playing field”.  However, given the current long term commitment to 
the different schemes now in operation such a radical overhaul seems unlikely. 
 
Given these complexities support for new clean coal technology might best be 
provided via a capital grants scheme, perhaps particularly via a scheme which 
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supported a number of examples of a range of technologies which could provide 
improvements in the short and longer term and enable demonstration of the 
technologies, so reducing the investment risk and providing more certain information 
on performance and costs that could facilitate future investment.  
 
Any new support scheme for clean coal utilisation technology would have to be 
approved by the European Commission under the State Aids Regulations.  A case for 
support would have to be made under the Environmental Protection Guidelines, and 
backed up with a detailed environmental and economic assessment and comparison 
with alternative carbon savings measures. 

Page 53 Future Energy Solutions 
 

 


