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P E R S P E C T I V E

Stuart Haszeldine, Professor of
Carbon Capture and Storage,
University of Edinburgh, and
Director, SCCS

The linkage of short duration
weather events to longer time
scale climate change is difficult,

but is now convincing to some politi-
cians, including the UK Prime Minister.
In September 2013 the Intergovern-
mental Panel on Climate Change (IPCC)
stated that the world is about halfway
through the CO2 budget which will
guarantee a 50% chance of 2ºC
average warming. That budget will be
breached around 2044. There should,
logically, be a global movement
towards rapidly reducing carbon emis-
sions – this movement is now starting to
look like a long, and steady, revolution.

Carbon capture and storage (CCS) is
seen as a remedy for CO2, enabling
fossil fuel combustion without the
adverse emissions. Successfully commer-
cially deployed on gas sweetening at
Sleipner in the North Sea since 1996, the
journey towards larger and more exten-
sive deployment has been slower than
anticipated. The US has invested several
billion dollars to establish credibility at
multiple test sites, each injecting 1mn
t/y of CO2 captured at low cost from
industrial processes. A handful of com-
mercial projects, all on coal-fuelled
power plant, are now poised to com-
mence – including the integrated
gasification combined cycle (IGCC) new-
build at Kemper County, Mississippi,
which may be commissioned this year,
albeit at a substantial cost over-run.

Beating all of these for speed is the
Boundary Dam 3 post-combustion unit
built by SaskPower in Canada. Almost on
budget, it is due to start operational CCS
on a lignite fuelled power plant in early
2014. Meanwhile, in Alberta, Shell has
commenced construction on its Quest
post-combustion capture project to
reduce CO2 emissions from the Scotford
heavy oil upgrader facility by 1.1mn t/y.
This development will help to safeguard
oil sands from anticipated embedded
carbon fuel standards percolating out

from California into the carbon markets
of western North America.

Europe is experiencing rather slower
CCS development. Brussels allocated
some €1bn in 2009 to support six
CCS pre-commercial developments – of
these, only two survive. The
Netherlands ROAD project for post-
combustion CCS on the new Maasvlakte
coal plant is ready to build, but it lacks
the final 10% of funding. The Don
Valley (formerly Hatfield) new IGCC coal
plant in Yorkshire, UK, has reached
advanced engineering design, but
awaits UK government support to
become operational by end-2018.

After two false starts, UK government
support for a slow and steady process is
now firmly in place, with the ambition to
not just ‘demonstrate’ but to ‘commer-
cialise’ by driving down costs. The White
Rose project, building oxyfuel coal com-
bustion onto the Drax plant, was the first
to obtain government front-end engi-
neering and design (FEED) funds, and is
due onstream in 2019. The Peterhead-
Goldeneye gas-fuelled power project,
led by Shell and supported by SSE, is
expected to win FEED before spring
2014, with a view to being commissioned
in 2018. This will be the only gas-fuelled
power CCS project in the world, and
could be a particularly relevant commer-
cialisation in advance of fuel-switching to
cleaner gas combustion.

In contrast to the US, European Union
(EU) evaluation of industrial emissions is
only just starting. Already it appears
that co-location could result in sharing
of pipeline transport and geological
storage sites by both industry and
power users, meaning lower costs for
all. Additional CCS projects are antici-

pated to follow in the UK, enticed by
the unique offer of long-duration and
high-value contracts for low-carbon
electricity. The balance to be achieved is
the negotiation between low price for
UK electricity users, whilst incentivising
technology development, versus board-
room fatigue from developers during
detailed multi-month negotiations.

Three imponderables
Three imponderables for CCS have
emerged – confidence in subsurface
storage; cost of capture; and business or
regulatory incentives. On storage, many
countries have now publicly mapped
many billions of tonnes of CO2 resources,
enough for many decades of emissions.
But who will take long-term ownership
of the stored CO2? Companies cannot
take financial liability, but the State
cannot hold the long-duration conse-
quences of poor storage operation.
Storage catastrophe could be the subject
of many disaster movies, but research in
laboratories and on natural analogues,
shows that injected CO2 is remarkably
difficult to re-mobilise, and is inherently
securely contained by a combination of
residual saturation, dissolution, multiple
sealing layers and knowledgeable opera-
tions. Reducing the cost of capture is
actively researched worldwide and, in
the UK at least, there are already six step-
change technologies emerging which
can reduce energy and financial penal-
ties of CCS to 50%, or even 10%, of
present values.

Lastly, what of CCS business? The UK
favours a market for low carbon power,
where CCS may compete against
nuclear and renewables. Europe has
sidestepped the issue, maintaining the
EU Emissions Trading Scheme (EU ETS)
and providing federal, rather than
national, stipulations on capture. The
US is using existing clean air legislation
to emplace performance standards
onto new coal plant. This is progress.
Meanwhile, China – the largest prize,
with over 50% global emissions – is also
looking to improve air quality in its
cities by fitting CCS. �
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