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A recent report published by 

the Carbon Capture and 

Storage Cost Reduction 

Task Force confirms that fossil fuel 

power generation with carbon 

capture and storage (CCS) has the 

potential to compete with other 

forms of low carbon energy by the 

2020s.

According to the report, CCS 

technology, which involves the cap-

ture of CO2 emissions and their 

subsequent transportation and safe 

storage, could support the genera-

tion of electricity at a levelised cost 

of around £100 per MWh within a 

decade. This levelised cost is similar 

to the target proposed for the off-

shore wind industry by its own cost 

reduction taskforce.

The report was a collaboration 

Capturing the market
Dr Ward Goldthorpe of The Crown Estate tells Energy Engineering 

that the UK is well placed to develop a competitive carbon capture 

and storage industry
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between the Department of Energy 

and Climate Change (DECC), The 

Crown Estate, and industry. Energy 

Engineering spoke to Dr Ward 

Goldthorpe, Programme Manager for 

CCS and natural gas storage at The 

Crown Estate, to learn more about 

the report’s recommendations and 

the shape of the CCS sector as a 

whole.

ENERGY ENGINEERING: What was the 

motivation for the recently pub-

lished CCS Cost Reduction report?

Dr Ward Goldthorpe: The previ-

ous Minister of State for Energy 

requested that the industry look into 

the potential for cost reduction in 

CCS in an analogous way to what 

the offshore wind industry was asked 

to do. Dr Jeff Chapman [the Chief 

Executive of the Carbon Capture and 

Storage Association] chaired the task 

force and The Crown Estate took on 

a project management role.

EE: What is the nature of The 

Crown Estate’s involvement in the 

CCS industry?

WG: The 2008 Energy Act vested 

the right to store gasses beneath the 

seabed with The Crown. What this 

means from a practical point of view 

is that we  manage the leasing of the 

formations beneath the seabed avail-

able for the storage of gasses. We 

have been working with prospective 

developers of natural gas storage 

for the natural gas industry, but we 

are also interested in the future of 

CO2 storage for power generation 

and industrial processes. The Crown 

Estate is extremely keen to commer-

cialize this CO2 storage resource and 

facilitate an offshore storage industry 

that can service both the UK and 

Europe.

CCS is, in fact, a chain of tech-

nologies starting with the capture 

of CO2 at source, transportation 

through a pipeline (or by ship), and 

then permanent disposal in a deep 

subsurface formation. The Crown 

Estate, through its ownership of the 

seabed (out to 12 nautical miles from 

the shore) is also very interested in 

the way that the deployment and 

construction of CO2 pipelines might 

influence future development of 

storage clusters and their associated 

pipeline network.

We not only want to add value 

to the seabed through the pipeline 

infrastructure and associated facili-

ties, but also to commercialize the 

subsurface formations that can store 

CO2. Furthermore, there will con-

tinue to be CO2 emissions from 

continental Europe which could be 

transported to the UK sector of the 

North Sea. Communities in Europe 

have been unwilling for CO2 to be 

stored in deep onshore formations, 

thus we see a large potential market 

for the UK to provide CO2 disposal 

services to Europe; the magnitude of 

this opportunity is very substantial.

Nevertheless, The Crown Estate’s 

role is not well understood in the 

industry. One of the reasons that we 

undertook the project management 

for the taskforce was to reinforce 

the message that The Crown Estate 

is a very important player in facilitat-

ing the development of the CCS 

sector.

EE: How mature is the CCS  

industry?

WG: CCS, unlike offshore wind 

or marine energy, is a whole raft 

of technologies that all have to be 

coupled together in a chain. In terms 

of CCS component technologies, all 

are tried-and-tested and used in a 

number of industrial scale projects 

around the world. Whilst we have 

a high degree of confidence in each 

individual technology, what we 

haven’t done is apply this full chain 

of technologies to large-scale power 

generation.

It is a misconception that a lot of 

work needs to be done on those 

component technologies. Of course 

new research and development will 

lead to better and lower cost solu-

tions.  However, the real issue for us 

is the financing challenge;  if you want 

to demonstrate a marine device or 

an offshore turbine there is a rela-

tively small amount of capital involved 

but to demonstrate an industrial scale 

full chain CCS project you need in 

the order of £1-2 billion. Thus the 

issue we are wrestling with is not one 

of technology but one of capital.

Currently there is no real market 

to dispose of CO2 because society 

is not yet putting a realistic price on 

the cost of carbon pollution. If you 

had a carbon price of £50 per tonne, 

for example, then overnight you 

would create the economic pull for 

establishing a market in transport and 

storage services. 

EE: How do you see the market 

moving forward?

WG: This is where CCS is in exactly 
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the same position as all of the renew-

able energy technologies: ultimately, 

large-scale low carbon generation 

technologies require some level of 

public assistance to overcome the 

carbon pricing problem and CCS is 

no different.

Of course, CCS isn’t actually a 

power generation technology – it is 

a set of CO2 disposal technologies. 

If you look at global projections for 

decarbonization trajectories to meet 

climate targets, these are impossible 

to achieve without CCS. A sub-

stantial volume of emissions come 

from industrial processes (such as 

the manufacture of steel, cement or 

fertilizer) and the only known way 

to decarbonize these processes is 

through CCS.

The question therefore becomes 

whether we should try to drive CCS 

as an abatement technology for 

power generation or use it is as an 

essential infrastructure that will be 

required to decarbonize all proc-

esses.

EE: What are the key areas in 

terms of cost reduction?

WG:  The key theme for CCS is 

economies of scale. As you can imag-

ine, if you have to spend £2 billion 

for a single project, and you could 

double the capacity for another £500 

million, then you have almost halved 

the unit cost.

In order to do that, you have to 

be confident that you can put a big-

ger capture plant on a bigger power 

station, rather than aggregate smaller 

projects. Furthermore, on the trans-

portation side, it is very important 

that we don’t just build small pipe-

lines. At the storage end, we must 

look at the potential for ease of 

expansion and clustering of storage 

sites, along with backup and flexibility 

to ensure ‘security of disposal’ in the 

event of injection outages.

Through careful design and over-

sizing in an intelligent way, cost-com-

petitiveness might be achieved by the 

2020s.
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EE: How is DECC supporting the 

CCS sector?

WG: DECC is evaluating a portfolio 

of projects that cover the full CCS 

chain.  Each of the projects is differ-

ent but each can create a foundation 

for build-out of infrastructure.  The 

most critical outcome from a cost 

reduction perspective is to have at 

least one high quality project com-

missioned and injecting CO2 within 

5 years.  Our own view is that it 

is possible to spend wisely and get 

very high leverage from that.  

The same goes for CCS R&D as 

well.  Over the last 15 years there 

have been billions spent worldwide 

on researching capture technologies. 

There is the possibility for game 

changing technologies that could 

halve the cost of the capture proc-

ess. However, you still need those 

economies of scale to develop the 

industry.

EE: Can the CCS sector learn 

from the experience of the oil and 

gas industry?

WG: Yes. We talk about CCS as 

an industry, but in fact it is like talk-

ing about an oil and gas ‘industry’ 

- clearly there are parts of that 

industry that are very different. It is 

an industry that isn’t a single entity 

but has lots of sectors within it.  

Across that industry, though, there 

has been considerable knowledge 

sharing and collaboration over the 

years leading to benefits for all play-

ers – competition per se isn’t neces-

sarily the best or only way to get 

infrastructure built in new regions or 

new markets. 

At The Crown Estate we are 

interested in the transport and stor-

age side of CCS. We feel that there 

is a pathway that can be created 

to what we might call a ‘storage 

market’. If we can facilitate a storage 

service sector to provide storage to 

the UK and Europe for both indus-

try and power, we think that the 

economic and environmental value 

to the country is very substantial. ■

Funding announced for CCS development

Four bidders have been shortlisted for the next phase of a £1 billion CCS fund-

ing competition.

The four were selected from eight bids after a thorough evaluation process 

that considered project deliverability, value for money, and the Government’s 

timetable to deliver a cost-competitive CCS industry in the 2020s.

The successful projects are now being invited to take part in a period of 

intensive commercial negotiations with Government before decisions on which 

projects to support further are taken in 2013.

The four shortlisted bids are:

• Captain Clean Energy Project: A proposal for a new 570MW, fully 

abated coal Integrated Gasification Combined Cycle (pre-combustion) project 

in Grangemouth, Scotland with storage in offshore depleted gas fields. Led 

by Summit Power, involving Petrofac (CO2 Deepstore), National Grid and 

Siemens.

• Peterhead: A 340MW Post-combustion capture retrofitted to part of an 

existing 1180MW Combined Cycle Gas Turbine power station at Peterhead, 

Scotland. Led by Shell and SSE.

• Teesside Low Carbon Project: A Pre-combustion coal gasification project 

(linked to c330MWe net power generating capacity fuelled by syngas with 

90% of CO2 abated) on Teesside, North East England with storage in depleted 

oil field and saline aquifer. A consortium led by Progressive Energy and involv-

ing GDF SUEZ, Premier Oil, and BOC.

• White Rose Project: An Oxyfuel capture project at a proposed new 

304MW fully abated supercritical coal-fired power station on the Drax site in 

North Yorkshire. Led by Alstom and involving Drax, BOC and National Grid.

“The projects we have chosen to take forward have all shown that they 

have the potential to kick-start the creation of a new CCS industry in the UK, 

but further discussions are needed to ensure we deliver value-for-money for 

taxpayers,” commented Secretary of State for Energy and Climate Change Ed 

Davey. 
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