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Celebrating the completion of the office move. Louise Fazeli, Andrea Lacey
and Sian Twinning (seated from left to right). Stanley Santos, John Gale, John
Davison, Harry Audus, Brendan Beck and Toby Aiken (standing left to right).
Mike Haines was on vacation when the photograph was taken.

T
he IEA Greenhouse Gas R&D

Programme is pleased to

announce that Austria has now

become a member. Theodor Zillner

from the Energy Technologies Unit

of the Austrian Federal Ministry of

Transport, Innovation and

Technology, and Ernst Göttlicher

from Wienstrom GmbH, a utility

company, will represent Austria on

the Executive Committee. Austria

formally took its seat at the 31st ExCo

meeting held in Amsterdam, the

Netherlands in April 2007.

S
ince the Programme’s outset in

1991 the Programme team have

resided in a porta-kabin type

office on the former Coal Research

Establishment site at Stoke Orchard

outside Cheltenham, UK. With the

expansion of the Programme team

the temporary building was

becoming unsuitable for use and

therefore we have moved to a suite of

self contained, recently refurbished

offices in the main building on the

Stoke Orchard site. The move took

place at the end of March 2007. The

move was largely trouble free

although there was a temporary loss

of internet connection which has now

been remedied. If anybody did not

receive replies to e-mails in that time

period we apologise and suggest that

you contact us again.

Austria Joins IEA GHG Programme

New Offices for Programme Team
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Sian Twinning joined the team in

September 2007 and has replaced

Angela Manancourt in managing the

www.co2captureandstorage.info

web site and the administration of the

international research networks.

Toby Aiken joined at the start of

2007. He was formerly in the waste

management sector and will be

involved in network activities on well

bore integrity and biofixation, as well

as supporting the Programme’s

storage activities.

Brendan Beck is IEA GHG’s newest

recruit who was formerly with the

World Coal Institute. He joined in

March 2007 and will work on

policy/financing activities as well as

the risk assessment and monitoring

research networks.

papers in. In this way, we hope to

generate a substantive body of

peer-reviewed literature on

greenhouse gas control technologies

that will be of interest and value to

academia and policy makers alike.

The detailed planning for the

conference is now well underway.

Whilst most of the work is taking

place behind the scenes, one major

activity that is now complete and can

be announced is the formation of

the International Programme

Committee. The International

Programme Committee is comprised

of fifteen members, all of whom are

recognised leaders in the CCS

community. The committee includes

several members who played major

roles in past GHGT conferences, as

well as several first time members. In

this way, we will plan to build on the

successes of the past conferences,

while continuing to innovate for the

future. The heart of the GHGT

conferences is the strength of the

technical programme. With the

formation of the International

Programme Committee (IPC), we are

well on our way to upholding this

tradition. IPC members include:

� Howard Herzog, MIT (USA),

co-chair

� John Gale, IEA GHG (UK), co-chair

� Jay Braitsch, US DOE (USA),

co-chair

� Sally Benson, Stanford University

(USA)

� Olav Bolland, NTNU (Norway)

� John Bradshaw, Geoscience

Australia (Australia)

� Jim Dooley, JGCRI (USA)

� Gardiner Hill, BP (UK)

� Anhar Karimjee, US EPA (USA)

� Arthur Lee, Chevron (USA)

New Journal

Released

I
EA GHG is pleased to announce

that the new International Journal

on Greenhouse Gas Control,

published by Elsevier has now been

released. The first two issues of the

journal were published together in

April 2007. These issues include

selected papers from the GHGT-7

conference, held in Trondheim,

Norway in June 2006.

The papers are also available on line

at www.sciencedirect.com. The third

issue in the series will be published in

July 2007 and a fourth issue is

planned for release in October 2007.

It is our hope that this journal will

prove popular both with it’s for

readers and as a focal point for the

research community to publish their

GHGT-9 Progress

T
he GHGT-9 Conference will be

held at the Omni Shoreham

Hotel in Washington D.C.

between the 16th and 20th November

2008. The organisers for this event

are Massachusetts Institute of

Technology (MIT), US Department of

Energy (US DOE) and IEA GHG. The

conference web site can now be

found at http://mit.edu/ghgt-9.

Please put this link in your

bookmarks for future reference. As

the plans for the conference develop,

these will be placed on this web site.

Washington D.C. is not only the

capital city of the USA but also offers

a wide range of attractions for

visitors. For those that are planning

well ahead, details can be found

at the web site of the

Washington, D.C. Convention and

Tourism Corporation at

www.washington.org, the official

tourism site for the city. One of the

premier attractions in Washington

D.C. is the Air and Space Museum on

the National Mall, where the

conference dinner will be held (see

www.nasm.si.edu).

The White House is one of the many attractions in Washington D.C.
The North Lawn opens onto Lafayette Square, a well-preserved historic
district and popular spot for a picnic. Many attractions, restaurants and
hotels can be found just footsteps from the city's most notable building. Image
courtesy of Washington, DC Convention & Tourism Corporation (WCTC)
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� Pierre LeThiez, IFP (France)

� Takashi Ohsumi, RITE (Japan)

� David Reiner, Cambridge

University (UK)

� Ed Rubin, Carnegie Mellon (USA)

� Malcolm Wilson, University of

Regina (Canada)

We hope in the next issue to be able to

begin to announce the sponsors for

the conference. There has been

considerable interest from both

industry and government

organisations to support the

conference financially.

production and use is the most

important and cheapest mitigation

option followed by CCS. A number of

stakeholders consider CCS as a

transition technology on the path to

renewable energy however

Greenpeace were reluctant to

support CCS given its inherent link to

the use of fossil fuels and the belief

that it will in fact delay the

development of renewable energy

technologies.

The concept of capture ready plant

was a hotly discussed issue. There

was disagreement as to what

constitutes a capture ready plant, and

whether it is a step towards CCS or a

way of delaying building actual CCS

plants today (see later article in this

issue). Another key issue touched

upon was the importance of CCS

deployment in the developing world

whose growing emissions could soon

overwhelm the best efforts of Europe

and the Kyoto countries if they are

not dealt with. Liability for the stored

CO2 was also an area that was

highlighted for further discussion.

Public understanding and

acceptance was seen as crucial for

the continued development of CCS

technology and lastly all agreed in,

and stressed the need for, large scale

CCS demonstration plants to be

developed as soon as possible to

enable all stakeholders to improve

their understanding of CCS in a

way that theoretical studies are not

able to do.

The presentations from the forum are

available for reference at

www.co2-cato.nl

The members were taken on a tour of

the Rotterdam area to look at a

number of projects that are being

undertaken which are relevant to

CO2 capture and storage.

There were three stops on the tour

starting with the OCAP project

which makes use of industrial CO2 in

greenhouses. Historically gas boilers

would have been used on site to

produce the CO2 and heat required.

The OCAP project replaces most of

the CO2 demand in the greenhouses

with industrial CO2 generated

during hydrogen manufacture in the

Port of Rotterdam. Although in the

OCAP project the on site boiler is still

required, it is only needed for heat,

and so can be significantly

downsized; the CO2 from the

downsized boiler is still used in the

greenhouse. The OCAP project

services 1300 hectares of

greenhouses and uses 300 000 tons

of CO2 per year which equates to an

emission reduction of 170 000 tons

per year. The project re-uses an

existing oil pipeline between

Amsterdam and Rotterdam as the

backbone for CO2 distribution

throughout the area. Details on the

OCAP project can be found at

www.ocap.nl, where an English

language fact sheet can be

downloaded.

IEA GHG

Meetings in the

Netherlands

T
he 31st meeting of IEA GHG's

Executive Committee was held

in Amsterdam in April 2007.

Prior to the meeting there was a

forum organised by the Dutch hosts,

the University of Utrecht and

SENTERNOVEM and a technical tour

to Rotterdam.

The forum was hosted by the Utrecht

Centre for Energy research, part of

the University and the theme of the

forum was The Impacts of Carbon

Capture and Storage (CCS). The

forum presented a balanced agenda

with speakers from the Dutch

government, the IEA, IEA GHG and

Industry as well as Greenpeace. A

number of issues arose during the

day that appeared to be common to

the variety of stake holders present.

It was encouraging to hear that CCS

is now heavily on the national agenda

in the Netherlands with the debate

progressing beyond engineering and

into the policy arena. It is interesting

to see the constructive and innovative

approach that the Dutch government

has toward CCS and in particular

CCS infrastructure, with the use of

industrial CO2 in greenhouses

throughout the country, and the

re-use of the Rotterdam-Amsterdam

oil pipeline for CO2 transport.

It was agreed by everyone that a

portfolio of measures will be required

in order to limit the effects of climate

change. It was also commonly agreed

that energy efficiency in both energy

The OCAP Project uses industrial CO2 generated from hydrogen production
for use in greenhouses throughout the country.
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The next stop was the Port of

Rotterdam which is one of the most

densely populated and largest ports in

the world and an energy hub for

Europe. Rotterdam imports and

converts primary energy for use

throughout Europe, and these

clustered operations have made it the

largest source of stationary CO2

emissions on the European continent.

However the Port aims to reduce their

CO2 emissions by 2025 to 50% of

their 1990 emissions. To achieve this

goal they propose a combination of

CCS, renewable energy and energy

savings. The Port Authority has

already categorised the emissions

sources in the area into three groups

depending on the ease of which CO2

can be captured. In 2006 it was

estimated that was the potential to

capture 12.8Mt of CO2 across the

three categories, with this figure

rising to 26.2Mt in 2025. The Port of

Rotterdam is considering different

options for the storage of the CO2

including both onshore and in the

North Sea. More information on the

Port of Rotterdam can be found at:

www.portofrotterdam.nl.

The final stop of the day was at the

Rotterdam storm surge barriers

which protect the Port of Rotterdam,

the so called Maeslant Barrier. A

significant proportion of the

Netherlands sits below sea level and is

protected by a series of dams and

dikes. This however makes the

country very susceptible to rising sea

levels and floods resulting from

climate change. The flood defences

are formed by two giant steel gates

which sit in docks on either side of the

channel. In the event of a flood, the

gates can be floated out into the water

and dropped to the channel floor and

can protect the Port from sea levels up

to 5m above normal. The gates are

210 metres long hollow boxes, longer

than the Eiffel Tower is tall and

contain twice as much metal. Further

details can be found at

www.keringhuis.nl

CO2 Capture

Ready Plants

L
arge numbers of fossil fuel

power plants are going to be

built to satisfy growing power

demand and to replace plants that

have reached the end of their life.

Most of the plants that will be built in

the near future are unlikely to

include CO2 capture because the

technology has not yet been

demonstrated at a large enough scale

and in most circumstances the

regulatory or economic drivers to

make power companies install CO2

capture are not yet in place. Power

plants have long lives, typically 40

years or more, so it is important that

they are made ‘capture ready’. IEA

GHG has recently published a study

on the design and economics of

capture ready plants. The study was

carried out by a consortium

consisting of E.ON UK, Doosan,

Babcock Energy and Imperial College

London. The study focuses on power

plants but many of the general

conclusions would also be applicable

to other fossil fuel processing and

utilisation plants.

The concept of capture ready plants

is becoming increasingly prominent

amongst policy makers, for example

it has been mentioned in recent

documents produced by the

European Commission and in the

communiqué from the G8 meeting in

Gleneagles. The IEA Secretariat will

use IEA GHG’s report as input to a

study on capture ready plants,

including policy measures, which it

will report at the G8 meeting in Japan

in 2008.

Capture Ready

Considerations

At present there is no accepted

definition of a capture-ready plant.

IEA GHG and the study contractors

have produced the following

‘headline’ summary of capture ready

considerations for power plants:

A CO2 capture ready power plant is a
plant which can include CO2 capture

International

Summer School on

CCS

T
his August will see the launch of

the first annual IEA GHG

International Summer School on

Carbon Capture and Storage to be held

at Kloster Seeon, near Munich,

Germany.

The school is being organised by

the IEA Greenhouse Gas Programme in

conjunction with Forschungszentrum

Jülich from Germany but is also

dependant on the support from the

German Ministry of Economics, the

European Commission, as well as

industry partners; E.ON, RWE,

Siemens, Schlumberger and Elsevier.

Many thanks must also go to all the

experts from around the world who

have chosen to donate their time and

effort for the benefit of this event.

For the event the organising

committee targeted young scientists

from both developed and developing

countries with backgrounds in

engineering, science, geology,

economics and policy. Attendance has

been limited to fifty students to ensure

each student has the opportunity for

some one-to-one discussions with

their team leaders, lectures and

resident experts.

The response to the event has been

overwhelming with over ninety five

applications from twenty five

countries around the world.

Unfortunately this means some

students have had to be cut from this

years programme but the good news is

that organisation is already underway

for the next event in Canada sometime

next year. Notifications to successful

students will be made in early June

2007

For more information on the event

please contact John Gale at the

IEA GHG or visit the

Summer School website at

www.ieagreen.org.uk/summerschool

Please note we will not be considering

anymore application for this year’s

event.
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when the necessary regulatory or
economic drivers are in place. The aim
of building plants that are capture
ready is to reduce the risk of stranded
assets or ‘carbon lock-in’.

Developers of capture ready plants
should take responsibility for
ensuring that all known factors in
their control that would prevent
installation and operation of CO2

capture have been identified and
eliminated.

This might include:

� A study of options for CO2

capture retrofit and potential
pre-investments

� Inclusion of sufficient space and
access for the additional facilities
that would be required

� Identification of reasonable
route(s) to storage of CO2

Competent authorities involved in
permitting power plants should be
provided with sufficient information
to be able to judge whether the
developer has met these criteria.

Plant Space and Access

Requirements

Space would need to be provided for

the CO2 capture equipment

(scrubbers, CO2 compressors,

oxygen plant etc.), additional

infrastructure, pipework and tie-ins

to existing equipment, and further

space and access may be needed

during construction. An example of a

proposed capture ready plant layout

is pictured here. This is one of several

options being considered by RWE

NPower for their site at Tilbury in the

UK. The ‘capture ready’ area is to the

right of the main power station

buildings.

Retrofitting CO2 capture would

reduce the net power output, for

example by about 20-25% for

current post-combustion capture

technology at a coal fired plant. If the

net power output from the site has to

be maintained, space would have to

be provided for construction of

additional generation plant.

Routes to CO2 storage

Power plant developers would have

to identify and characterise potential

CO2 stores and assess how the CO2

could be transported there. Options

for CO2 transport may include

pipelines and ships. For pipelines,

technically feasible and safe routes

should be identified and barriers to

obtaining rights of way and public

acceptance should be considered.

Pipelines have large economies of

scale, so the proximity to other

potential sources of captured CO2

should be reviewed. For ships, the

feasibility, safety and acceptability of

on-shore CO2 buffer storage and ship

loading and unloading facilities

should be assessed. One of the

consequences of making a plant

capture ready is that it may have to be

built at an alternative site to ensure

an adequate route to CO2 storage.

The requirements for qualifying a

storage reservoir for a capture ready

plant will have to be defined by policy

makers. On the one hand it may be

sufficient to identify a broad area

which has large potential storage

capacity. On the other hand it may

be deemed necessary for the power

plant developer to procure detailed

geological and other surveys of a

specific storage reservoir and to

purchase a contractual option on the

reservoir to ensure that it is not used

for an alternative CO2 capture and

storage project.

Capture Ready

Pre-Investments

As well as satisfying the essential

requirements of space, access and a

route to storage, pre-investments

could be made to reduce the cost and

downtime for CO2 capture retrofit.

IEA GHG’s report reviews options for

such investments. Some potential

capture ready pre-investments apply

to all technologies, including

oversizing pipe-racks and making

provision for expansion of the plant

control system, cooling water system

and on-site electrical distribution.

These pre-investments could be

relatively attractive, as they are

generally low cost but could result in

significant reductions in the costs

and downtime for retrofit.

Pre-investment to maximise thermal

efficiency, for example by use of a

high efficiency ultra-supercritical

steam cycle, would minimise the

quantity of CO2 which would have to

be to be captured, transported and

stored per kWh of electricity. This

investment would have the added

benefit of reducing CO2 emissions

even before capture retrofit.

There are other pre-investments for

particular capture technologies. For

post-combustion capture, the main

opportunities for pre-investment are:

a) ensure that the flue gas cleaning

plant can be modified if necessary to

enable the impurities in the flue gas

can be reduced to sufficiently low

concentrations for the CO2 capture

Illustration of a proposed capture ready plant. Courtesy of RWE NPower
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process and b) to ensure that the

steam turbine and its ancillaries can

be modified easily to enable the low

pressure steam to be extracted for use

in the CO2 capture process.

For oxy-combustion, the main

opportunities are: a) minimise air

in-leakage, b) design the air ducts

and fan so they can be re-used for

recycle flue gas, c) design the flue gas

clean-up plant for the revised flows

and compositions after retrofit and d)

design the steam turbine and

ancillaries to accommodate changes

in flows and heat availability.

Integrated gasification combined

cycle (IGCC) plants should be

designed to facilitate addition of a

shift converter, CO2 scrubber and

modified gas turbine combustors and

changes to the steam system. To avoid

having to operate the gas turbine at

reduced load after capture retrofit,

provision could be made for

increasing the capacity of the

gasification plant, oxygen

production plant and other ancillary

plant. The intention to retrofit CO2

capture could also have implications

for the choice of gasifier and gas

turbine.

Economics of

Pre-Investments

Some pre-investments are expected

to be worthwhile but there are

two major reasons for not making

major pre-investments: economic

discounting and uncertainty. These

issues are particularly significant if

capture is not going to be retrofitted

until a long time after the plant is

built.

It is uncertain if or when capture

retrofit would be required, because

future regulations and values of

carbon credits are uncertain. It is also

uncertain how capture technologies

will develop in future. The costs of

capture technologies are expected to

decrease in future due to ‘learning by

doing’ and incremental technological

improvements and there is also the

possibility that substantially better

new technologies may become

available. If a plant is made capture

ready for just one existing

technology, it may become locked-in

to a technology which becomes

obsolete and the pre-investment may

become worthless. Capture ready

plants should thus be designed to

accommodate anticipated future

process improvements, as far as

reasonably possible. Nevertheless, it

is difficult to predict future

technology developments and the

risk of obsolescence is a

major reason for not making

substantial technology-specific

pre-investments.

The other main reason for not

making large pre-investments is

economic discounting. This well

established economic principle

means that economic resources in

the future are worth less than at

present. For example, at a 10%

annual discount rate an investment

of $1 would have to result in a saving

of more than $4 fifteen years in the

future.

In conclusion, the essential features

of capture ready plants are

inclusion of sufficient space and

access for the capture equipment and

identification of reasonable route(s)

to storage of CO2. Pre-investment in

these essential capture ready

features is in general expected

to be relatively inexpensive. There

are opportunities for further

pre-investments, to reduce the cost

and downtime for retrofit.

However, economic discounting

and uncertainties regarding

future technological developments,

regulatory requirements and prices

of carbon credits reduce the

attractiveness of capture ready

pre-investments, particularly if it is

expected to be several years before

capture is retrofitted.

The report of this study is available

free of charge within IEA GHG’s

member countries and sponsors. For

non-members, the reports are

available to purchase. Please contact

mail@ieaghg.org for further details.

Workshop on

Confidence

Building

A
Workshop on Confidence

Building in the long-term

effectiveness of CO2 Capture

and Geological Storage in Tokyo was

held in Japan on 24th and 25th

January 2007. This one and a half

day workshop was organised by the

Ministry of Economy, Trade and

Industry (METI) of Government of

Japan in collaboration with IEA GHG

The objectives of the workshop were

to exchange state-of-the-art

information, knowledge, experience

and insights on CO2 capture and

geological storage, and to have

in-depth discussion among experts

and policy makers in order to build

confidence in such technology.

Some forty experts and policy makers

across the world including METI, IEA

GHG, Lawrence Berkeley National

Laboratory, CO2GeoNet, BRGM,

Quintessa, Monitor Scientific LLC,

Ministry of Environment of

Government of Japan, AIST Japan,

Research Institute of Innovative

Technology for the Earth (RITE)

Japan, Mizuho Information and

Research Institute, JGC Corporation,

Quintessa Japan and Mitsubishi

Research Institute (MIRI)

participated in the workshop.

The workshop was opened by the

welcome address by Mr. Kentaro

Endo, METI, and the workshop

objectives were briefly explained by

Mr. Norio Shigetomi from MIRI.

A report of the workshop and the

presentations are available on IEA

GHG’s CO2 Capture and Storage

website at:

www.co2captureandstorage.info/

technicalworkshops

The main conclusions from the

workshop were:

� It is important to promote the

results obtained from

demonstration projects and to

share these experiences widely;
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� IEA GHG can play an important

role as a coordinator in

monitoring these demonstration

projects;

� There is currently a lack of

information on leakage

mechanisms which need to be

addressed by new research

� There is a need to design and

develop a publicly accessible

natural analog database which

can be integrated with an

industrial analogue database in

the future;

� Governments need to

communicate the importance of

CCS to the general public;

� A qualitative communication

approach should be adopted such

as narrative explanation of ideal

CCS sites rather than explaining

by statistics and numbers;

� The possibility of publishing an

annual or biennial report

covering demonstration projects,

issues and monitoring results

should be considered;

� The possibility to make a short film

on CCS should be considered to

promote the technology in Japan

� It is importance to recall that CDM

is one of the measures that can

promote CCS

measurements consisting of

time-lapse crosswell seismic

tomography and wireline logging at

observation wells, the reservoir

formation pressure and temperature

measurements, and micro-seismicity

monitoring has been conducted

jointly with Engineering

Advancement Association of Japan

(ENAA), to improve the

understanding of the CO2 movement

in a sandstone reservoir. Purchased

99.9% pure CO2 was injected into a

thin permeable zone of the reservoir

at 20-40 tonnes per day from July

2003 to January 2005. The total

amount of CO2 injected was about

10,400 tonnes. The pilot-scale

project demonstrated that CO2 can be

injected into a deep saline aquifer

without adverse health, safety or

environmental effects. The Nagaoka

project also provides unique data to

develop economically viable,

environmentally effective options for

reducing carbon emissions in Japan.

Geology and CO2

Injection

The CO2 injection site is located at the

Minami-Nagaoka gas and oil field,

where Teikoku Oil Co. produces

natural gas from a deep reservoir

(4700 m). Figure 1 shows the

location of the pilot site and the

simplified geological setting well

studied during oil and gas

exploration. The upper 1000 m of

the geological section at the site

consists of the Pliocene-Pleistocene

Uonuma Group and Haizume

Formation. The reservoir consists of a

60m-thick sandstone which is

overlaid by a 150 m-thick mudstone

caprock of the Haizume formation.

The reservoir depth is about 1100 m

below the ground surface. As

confirmed from the well pumping

test results, a thin permeable zone

with a thickness of 12 m in the target

reservoir was selected for injection of

CO2. One injection well (IW-1) and

three observation wells (OB-2, -3,

-4) were drilled at the pilot site. The

injection well was located at the east

wing of an anticline, dipping at 15 °

to ESE.

The initial temperature and pressure

of formation water were 48 °C and

10.8 MPa respectively. The pressure

and temperature of injected CO2

were monitored continuously at

IW-1 throughout the CO2 injection.

Transducers were also installed at the

reservoir formation depth in OB-4, to

monitor changes in pressure and

temperature; especially the formation

pressure buildup during CO2

injection and the pressure decay in

the post injection period.

Results of Time-Lapse

Surveys of Wireline

Geophysical Logging and

Cross Well Seismic

Tomography

Time-lapse wireline geophysical

logging consisting of induction,

gamma ray, neutron and sonic was

performed once every month at the

Japan’s First

Pilot-Scale Saline

Aquifer CO2

Injection

Experiment

By Ziqiu Xue, Research Institute
of Innovative Technology for the
Earth (RITE)

I
n comparison to the offshore

location of the SACS (Saline

Aquifer CO2 Storage) project, the

Japanese Nagaoka project

undertaken by Research Institute of

Innovative Technology for the Earth

(RITE) looks at the geophysical

monitoring of CO2 injection in an

onshore saline aquifer. The project is

funded by the Japanese government

(Ministry of Economy, Trade and

Industry), as an R&D program of

underground storage for carbon

dioxide. A series of field surveys and

Figure 1 Location of the pilot site and the simplified geological setting well
studied during oil and gas exploration
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three observation wells of OB-2, -3

and -4 to detect the CO2

breakthrough. Such results enable us

to modify the geological model in

simulation of the injected CO2 within

the reservoir. The CO2 breakthrough

at observation wells OB-2 and OB-4

was clearly identified by changes in

resistivity, sonic P-wave velocity and

neutron porosity. The sonic P-wave

velocity decreased noticeably, up to

23%, due to the presence of injected

CO2. P-wave velocity reduction

agreed fairly well with a laboratory

measurement on drilled core samples

from the reservoir. Unfortunately,

sonic S-wave velocity is less well

measured than P-wave velocity,

because of indistinct first arrivals. So

far, no sign of CO2 breakthrough has

been confirmed at the observation

well OB-3.

The crosswell seismic tomography

was conducted to monitor the

injected CO2 between the observation

wells of OB-2 and OB-3 at a distance

of 160m. The baseline survey was

conducted prior to CO2 injection in

February 2003. Three monitoring

surveys were carried out in January,

July and November 2004, after

injecting 3200, 6200 and 8900

tonnes of CO2 into the reservoir. The

CO2 injection ended in January 2005,

and the total amount of injected CO2

was 10400 tonnes. The fourth

monitoring survey was performed

just after the CO2 injection was

stopped.

Difference tomograms were

generated with ray theory by

subtracting P-wave velocity of each

monitoring survey from the baseline

survey. Each difference tomogram

shows a striking area with a velocity

anomaly around the injection well

IW-1. The maximum velocity

reduction due to CO2 injection was

estimated to be about 3%. The low

velocity zone indicates the presence

of the injected CO2 within the

reservoir. As CO2 injection increased

the low velocity zone expanded

preferentially along the formation up

dip direction during the first two

monitoring surveys. Less change in

P-wave velocity could be confirmed

from the third and fourth monitoring

surveys within the CO2-bearing

zone. Post-injection surveys aiming

to monitor the CO2 behavior due to

the density difference between the

formation water and the supercritical

CO2 are still ongoing. The Nagaoka

project collected the first data set of

monitoring survey in the post

injection period. This data set

provides important information for

predicting long-term behaviors of

injected CO2 in a saline aquifer.

Results of Formation

Pressure and Temperature

Measurements and CO2

Behavior Prediction

Two sets of pressure and temperature

transducers were placed at the

reservoir depth in IW-1 to monitor

the injected CO2 condition and in

OB-2 to monitor pressure and

temperature changes during and

after the CO2 injection. The

Bottom-hole pressure measurements

were used for history matching

parameters of the CO2 simulation

study. Such simulation studies used

the simulator GEM-GHG, which was

developed within this research

program by adding to the

compositional simulator of CMG of

Canada the functions that account for

phenomena considered important in

long-term simulation of geological

CO2 sequestration. In the early years

of the Nagaoka project, simulation

studies were performed to optimize

locations of the three observation

wells as well as to examine the

technical feasibility of CO2 injection

scheme. Once the CO2 injection

started the simulation studies

attempted history matching the

bottom-hole pressure changes

observed at the injection well IW-1

and the observation well OB-4 as

well as CO2 breakthrough times at

observation wells of OB-2 and OB-4,

confirmed by time-lapse well

loggings.

Field Investigation Results

After the Mid-Niigata

Earthquake Hit the

Nagaoka Injection Site

On October 23rd, 2004, a huge

earthquake with a magnitude of 6.8

in JMA (Japan Meteorological

Agency) magnitude hit the

Mid-Niigata area. The earthquake

epicenter depth was 13 kms, and the

CO2 injection site is located about 20

kms away from the earthquake

epicenter. A three-component

seismometer was set on the ground

surface to monitor micro-seismicity

at the Nagaoka site. This monitoring

system recorded the ground motions

as high as 705 gal (maximum)

during the earthquake at 17:56. It is

worth to mention that there was not

any seismicity observed during CO2

injection before the earthquake. After

the earthquake both crosswell

seismic tomography and well logging

surveys were carried out to

investigate changes of the CO2

distribution in the reservoir and

BHTV (Borehole Televiewer) and CBL

(Cement Bond Logging) surveys were

performed to investigate the integrity

Figure 2 Time-lapse sonic logging results obtained at the observation well
OB-2. The dashed circle are results obtained before and after the earthquake. It
shows that there was no CO2 leakage from the reservoir or damage to the wells
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of three observation wells. As an

example, Figure 2 shows the

time-lapse sonic logging results

obtained at the observation well

OB-2. Results marked with a dashed

circle, were obtained from before and

after the earthquake. The field survey

results indicate that there was not

any CO2 leakage from the reservoir

and not any damage to any of the

wells.

Recent Activities on CCS

in Japan

A one-day workshop on carbon

capture and storage was held on

February 15th, 2007 at the Keihanna

Plaza, Kyoto. This is the second

workshop organized by RITE as a part

of the Nagaoka project for the

confidence building on CCS

technology in Japan. About 250

people from private companies and

national research institutes,

including 15 from overseas attended

the workshop. Mr. John Gale of IEA

GHG presented the world-wide

current trends on CCS technology.

Mr. Fu Ping from Ministry of Science

and Technology of China introduced

the global warming policy and

preliminary researches on CCS

technology developments in China.

Dr. Daniel Jansen from ECN (Energy

Research Center of the Netherlands)

of Netherlands presented an

overview on the CO2 capture

technology developments in Europe

especially research activities at ECN.

Dr. Masahiro Nishio explained

Japan’s recent policy development on

CCS. Researchers from RITE

presented the progress of the

original membrane separation

technology and the latest results

of CO2 monitoring and economic

evaluation of CO2 geological

sequestration in Japan. Details can

be found at the RITE website

(www.rite.or.jp/English/

E-home-frame.html).

For further information contact:

xue@rite.or.jp

Otway Basin Pilot

Project

T
he Otway Basin Pilot Project

aims to demonstrate the

geological storage, monitoring

and verification of CO2 under

Australian conditions. This is the first

CO2 sequestration project in

Australia.

The project will demonstrate that up

to 100 000 tonnes of CO2-rich gas,

extracted from a nearby natural

accumulation, can be safely

transported via pipeline and injected,

stored and monitored in reservoir

formations. Monitoring is a critical

portion of this CO2 storage project

program and will provide assurance

to the regulators and the public that

the injected greenhouse gas stream is

confined to and migrating as

expected in the target formation.

CO2CRC will deploy a very

comprehensive and integrated

monitoring and verification program

including atmospheric, near-surface

and sub-surface monitoring

technologies.

Project Details

The project consists of four main

processes: production, compression

and transport, injection and

monitoring which are outlined

below. This is shown in Figure 1 on

the next page.

Production of the source of
CO2-rich gas

The CO2-rich gas will be produced

from the existing Buttress No 1,

which was drilled in 2002. The gas

composition from this well is

approximately 80 mol% CO2 with the

remainder being methane.

Compression and transport of
CO2-rich gas

In order to inject the CO2-rich gas in

a new well, it needs to be compressed.

Prior to the compression, the

particulates and free liquids will be

removed from the process stream

using filtration units and scrubbers.

The gas leaving the filters will then be

preheated using a water bath heater

to reduce the formation of hydrates.

A specially designed compressor will

be built to boost the CO2 surface

pressure in order to overcome

transfer pipeline pressure losses and

any additional pressure required to

inject at CRC No 1. A buried stainless

steel pipeline will run from the

compressor to the CRC No 1 wellhead

for approximately 2.25km. The

design flow rate from Buttress No 1 is

3 MMscf per day. The prevention of

hydrates forming along the pipeline is

controlled using an automatic

nitrogen purge.

Injection of the CO2-rich gas

The injection of the CO2-rich gas will

be via a new well - CRC No 1, located

308 m to the east of the existing well

Naylor No 1. CO2CRC completed

drilling the well on 15th March 2007

to a depth of approximately 2250m.

During the drilling of the well,

CRC No 1 was extensively cored (6

cores in total) and logged.

The CO2 injection rate will be 3

MMscf per day (~ 150 tonnes per

day) and breakthrough of CO2 is

expected to be between 6 and 9

months at this rate of injection. An

estimated total of 55,000 tonnes of

CO2 could be injected before

breakthrough. Tracer chemical

injection will be undertaken at

CRC No 1 to allow the flow paths of

the injected fluids to be tracked and

monitored as required. Injection is

planned for mid 2007.

Monitoring of the stored CO2

This is the first time that

comprehensive atmospheric

monitoring will be applied to a CCS

project.

Continuous measurements of CO2

and regular sampling for other gases

in the air are being taken around

500m north of the facility. This

strategy takes advantage of the clean

“baseline” air that arrives at the coast

to the south, which is continuously

monitored by the Cape Grim Baseline

Air Pollution Station in northwest

Tasmania. CSIRO’s accurate “LoFlo”

CO2 analyser is used to ensure

measurement consistency between

the two locations, and with other sites
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in CSIRO’s atmospheric network. Any

differences in CO2 concentration

between the OBPP and Cape Grim

during onshore winds will most likely

be due to the local vegetation only

since there are no other significant

CO2 sources between the coast and

the site. The variations in CO2 due to

the vegetation (respiring at night and

photosynthesizing during the day)

will be measured by a flux station

-essentially a short mast fitted with

CO2 sensors and meteorological

instruments- set up 250m west of the

site. Modelling of the wind flow in the

region and of the vegetation

emissions and uptake will be used to

interpret the changes observed.

The existing Naylor No 1 well

previously used to produce natural

gas from the Waarre formation and

will be used as a monitoring well for

the OBPP, particularly for

geophysical and geochemical

monitoring. Access to a borehole

through a small diameter (2.9”

internal diameter) completion

imposes constraints on the types of

downhole measurements that can be

made. A unique multi sensor

measurement system including 17

geophones, 3 hydrophones, 3

U-tubes for geochemical sampling

and 2 pressure / temperature

gauges is being designed together

with the Lawrence Berkeley

National Laboratory

Project Costs and

Timeline

The operational cost and research

cost of the Otway Basin Pilot Project

amount to a total of AUD$30m. The

resources for the OBPP have been

secured. CO2CRC has established

CO2CRC Pilot Project Ltd (CPPL) as

a special purpose company to

operate the project. CPPL is one of

the world’s first companies

specifically formed to carry out a

CCS project and includes, as

members, oil & gas companies, coal

companies and a major oil services

company. CPPL owns the

tenements and is responsible for all

of the on-site operational activities

of the project.

The scientific aspects of OBPP are

funded and managed by CO2CRC.

The manner in which site activities

are conducted by CO2CRC on the

OBPP project site, will be under the

direction of CPPL to ensure health,

safety and environmental

requirements are met in

accordance with high level of

industry standards.

All project planning and scoping

for Stage 1 of the project has been

completed by CO2CRC.

Tenements, approvals and permits

have been acquired. Baseline

surveys have been conducted and

the reservoir has been modeled for

its storage and sealing capacity.

CRC No 1, the CO2 injection well,

was completed on March 15th,

2007. The well was extensively

cored and logged and the

subsurface team will update the

reservoir models with the new

information.

Injection of CO2 in CRC No 1 is

expected in the second half of 2007

(Figure 2). This will be

accompanied by an extensive

monitoring to verify the plume

Figure 1 Conceptual schematic of OBPP (Stage 1).

Figure 2 OBPP Timeline
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movement, behaviour and the

CO2CRC predictive models of the

geosequestered CO2. The monitoring

program will continue through to

2010.

Points of Contact

Dr Peter J Cook, Chief Executive

Cooperative Research Centre for

Greenhouse Gas Technologies -

CO2CRC, GPO Box 463, Canberra,

ACT 2601, Australia

Tel: +61 (0)2 6120 1600

pjcook@co2crc.com.au

Sandeep Sharma, Project Manager

Cooperative Research Centre for

Greenhouse Gas Technologies -

CO2CRC, GPO Box 463, Canberra,

ACT 2601, Australia

Tel: +61 (0)8 6436 8736

ssharma@co2crc.com.au

with specialities ranging from field

and laboratory research, regulators

and modelling, to oil companies, the

US EPA and various universities. In

total 63 delegates took part in a very

informative and wide ranging

meeting.

Presentations covered a range of

topics, and were spread over 4 main

themes; field studies and surveys of

wellbore performance and

reliability, experimental

observations of the interactions

between CO2 and cement, numerical

modelling and experiments, and

policy & regulations.

The first set of presentations

described the factors that can affect

wellbore leakage, and the varying

degrees of impacts that can be

expected. This was followed by

several case studies on wellbore

integrity surveys carried out in the

continental United States and

Europe.

Various laboratory and field studies

on the interactions between CO2 and

the cements and well casings were

presented in the second session, and

it is clear that although the reactions

are understood at a higher level than

in previous meetings, there is still a

marked contrast between lab based

results and field based results, and

this is an area that should benefit

from further research.

Day 2 commenced with a session

addressing modelling and

simulations and included

presentations of some very adaptable

modelling systems that promise to be

easily tailored to a wide range of sites

suitable for CCS, and could be of

great benefit to those wishing to

identify potential impacts of CCS in a

specific area.

The final session covered regulations

and policy matters, and included

future policy options, current

legislations and also the history of

legislation in the Alberta province of

Canada. The Alberta scenario is of

particular interest as there is a large

repository of information on

historical well activity available.

Each session ended with a group

discussion which focused around a

question or topic, and these

generated some interesting debates

and offered a variety of views that

may not have been fully explored

during the presentations.

A report on the workshop will

be posted on the website

www.co2captureandstorage.info.

The site contains details of all the

international research networks

that IEA GHG is currently operating.

For further information contact

Toby Aiken at IEA GHG

(toby@ieaghg.org).

The next meeting of the network will

take place 17th-19th March 2008,

and will be hosted by Schlumberger

in Paris. Further details will be

announced in due course.

Well Bore

Integrity III

T
he third meeting of the

international research network

on wellbore integrity was held

in March 2007, and was hosted by

Los Alamos National Laboratory. The

meeting was held in the town of

Santa Fe, New Mexico in the La Fonda

hotel.

For the third year running, the

meeting attracted a wide variety of

delegates from around the world,

Participants of the 3rd wellbore integrity meeting
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CO2SINK –3rd

Year Progress

Site Characterization and Start of
Drilling

I
n the third year for the European

Commission funded CO2SINK

project - lead by the

GeoForschungsZentrum Potsdam

(GFZ) - a detailed site

characterization and the approval for

the deep drilling were completed.

Interpretation of a new seismic

survey has been completed giving

increased confidence in the

suitability of the site. The consortium

has been expanded and members

have pledged substantial additional

funds to cover the costs of CO2 supply

and drilling costs. Significant

additional funding was granted from

German Federal Government to

co-finance the CO2 supply and

drilling. Funds to inject a volume of

60 000 tons of CO2 are available .

Surface Baseline Survey:

Results of Two Years

Monitoring

Monitoring of the microbial diversity

and carbon dioxide flux in the

surface area above the future gas

store in Ketzin have been carried out

since January 2005. The main

objective of these investigations is to

characterise the existing natural

conditions before pumping CO2 into

the underground reservoir.

These values will serve as baseline

data for comparison with

performance measurements during

and after the CO2 injection

procedure and will thus allow for the

detection of possible changes during

the process.

In general, all measured CO2 fluxes

are in the range of degassing rates of

“normal” cultivated and forest soils

between 1 �mol/m2s and 10

�mol/m2s. Significantly varying flux

rates have been measured depending

on season and soil composition. The

CO2 flux was 5 to 10 times higher

during the summer period in

comparison to the winter months.

Well Drilling

The contracts for drilling the

CO2SINK wells and associated

operations (such as mud service,

sampler service, casing etc.) were

awarded at the end of 2006. The well

casing has been procured and is now

stored at the Ketzin site. The

necessary planning documents have

been filed with the mining

authorities and approval for the

drilling has now been obtained. The

basic schedule of operations for the

CO2 injection is under preparation.

The construction of the three drilling

sites started in January 2007.

Everything is now in place to allow

drilling operations to proceed.

Within CO2SINK three wells will be

drilled. One will serve as the

injection well with the other two

serving as observation wells. The

depth of each well will be about

800m.

Parts of the cap rock (Weser

Formation) and the complete

reservoir rock (Stuttgart Formation)

was cored and investigated to

identify and characterize the

reservoir section. The logging

program will provide additional and

necessary data about the formation

properties as well as the condition of

the wellbores. Furthermore, logging

tools able to measure through the

borehole casing will be deployed to

provide baseline measurements prior

to CO2 injection.

After completion of each individual

well, hydraulic tests will be

performed to determine the

injectivity of the selected storage rock

and also the connectivity of the

reservoir between the wells.

This will provide geologists with

sufficient information to update the

geologic model as the basis for future

numerical simulation studies to

enhance our knowledge of the long

term behaviour of the CO2 storage.

Interpretation of Surface

Seismic

The interpretation of the seismic

survey carried out in 2006 has been

completed and the results of this have

been summarised in a paper to be

published in Geophysics. The

topography, thickness and depth of

cap-rocks and reservoir rocks are

clearly imaged. Seismic tools proved

to be very sensitive in monitoring the

faults of the geological structure as

well as in tracing the residual gas

distribution in an abandoned gas

storage.

Faults, whose existence was inferred

from pressure measurements in bore

holes during the period of gas storage

at the site, could not be imaged using

the earlier 2D seismic. They are now

clearly imaged from the new 3D data

and indicate a central East-West

running Central Graben Fault Zone

(CGFZ) above the anticline. The main

faults show throws of up to 30 metres

in the Jurassic section. These main

faults are also clearly recognisable at

the top Weser Formation, where the

Cores retrieved for investigation
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same magnitude of throw is

observed. Despite low overall

reflector continuity around the target

reservoir, the faults can occasionally

be traced down to the Stuttgart

Formation about 1.5 km north of the

planned CO2 injection site. Some

faint faults having throws of about 1

- 3 meters are seen on top of the

Weser Formation nearer to the

injection site but none are closer than

250 meters. However, such faults are

expected to be sealed which is

strengthened by observations within

the gas reservoir.

The current geological model

predicts that the Stuttgart Formation

will contain higher permeability

sand channels 100-1000m wide and

5 – 30m thick. There are faint

indications from maps of summed

amplitude anomalies that such

channels exist in the expected

NE-SW direction. Drilling and coring

will resolve the current uncertainty

as to the reservoir quality.

Construction of the

Injection Facilities and

CO2 Supply

The injection plant will be set up after

the drilling operations are finished in

summer 2007. The installation will

take a few months which should

enable injection to commence before

autumn this year. Linde AG has been

awarded a contract for the supply of

CO2. This will be highly pure (>

99%) and will come mostly from the

Leuna refinery some 150km away.

This CO2 is a byproduct of H2

production.

Site Information Centre

The CO2SINK project is setting up an

information centre to the public. This

centre will be set up at the injection

site and opened for the public in

summer 2007. It will be equipped

with posters, videos and

demonstration objects relating to the

wider context of climate change

mitigation and CO2 storage. Visitors

to the information centre will be

welcome and prospective visitors

should, for the time being, contact

the CO2SINK project office at GFZ

Potsdam to register their interest in a

site visit.

Spud in Event

On 27th February members of the

CO2SINK consortium, guests from

the local community and members of

the press attended a spud in event at

the site. Information about the

project was presented and the

drilling was symbolically initiated by

State Secretary Wolfgang Krüger of

the German Ministry of Economics.

Despite the cold and showery

weather there was a large turnout

and the guests were sustained by

goulash soup served by the Ketzin

fire brigade. Photos of the event and

the first cores are shown on the last

page of this handout.

Stop Press.

At time of going to press the

Consortium is able to announce the

successful drilling of the first well.

Cores being packed for shipping to the laboratory for further investigation

Spud in event – Ceremonial start of the drilling
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EU Emissions

Trading Scheme -

Key Facts &

Current Status

Reprinted with

permission, from ECoal,

January 2007, Vol 60.

(www.worldcoal.org/assets_cm/

files/PDF/ecoal_january_2007.pdf)

2
007 will mark the end of the

first phase of the European

Emissions Trading Scheme. In

this article, the World Coal Institute

provides a reminder of the key

characteristics of the scheme and

progress to date.

The European Emissions Trading

Scheme covers CO2 emissions from

large point sources including energy

production, iron and steel, cement,

glass, ceramics, paper and pulp. It

regulates around 11400 installations

emitting more than 2 billion tonnes

of CO2 - nearly half of the carbon

emitted in the European Union.

The EU ETS is compatible with Kyoto

Protocol mechanisms and allows

installation operators to use Credit

Emissions Reductions (CERs) from

the Clean Development Mechanism

(CDM) and Emission Reduction

Units (ERUs) from Joint

Implementation (JI) projects to help

meet their targets. It has a

‘supplementary’ principle which

requires that most of the overall

reduction target should be met

through domestic reduction. The

scheme provides three ways to

allocate allowances: grandfathering,

benchmarking and auctioning.

The carbon market:

� Is a fast-growing market - in the

first half of 2006 carbon was

traded to the value of €12 billion,

five times more than in the same

period in 2005.

� Invites divided opinions on

whether the 1st Phase of the EU

ETS will end up with a surplus or a

deficit of CO2 allowances (EUAs) –

the controversy follows the

release of the verified CO2

emissions data for 2005.

However, a consensus seems be

emerging that forecasts a surplus

of allowances of 137 to 158Mt

Phase I (2005-2007)

Monitoring & Reporting

of Emissions

National Allocation Plans (NAPs) for

the specific period are published by

each Member State and must be

approved by the Commission. Each

national report is the set of the total

quantity of allowances allocated,

projections and procedures to

achieve CO2 targets. In June 2005,

the Commission accepted the last 25

NAPs for the first phase allocation

process – more than 2 billion

allowances per year have been

approved for the period 2005-2007.

The 2005 verified emissions report:

� Showed a surplus of 100 million

allowances - 2100 million EUAs

allowed for 2000 EUAs actually

emitted and 60% of all emissions

rights have been distributed to the

power sector.

� Industry as a whole was long 140

million EUAs while power

industries were 40 million

allowances short.

� There has been a significant

decline in the carbon market price

after the release of the verified

data emissions for 2005 in April

last year.

� Of the 11400 installations covered

by the scheme, less than 1000 are

considered to be active in the

market.

Price Fluctuations

In 2005 more than 260 million

allowances were reported traded

through exchanges and brokers for a

value of about €5 billion. At the

beginning of 2006, prices were

around €22/tonne of CO2, however

at the end of April, prices crashed

from almost €30/tonne of CO2 to a

low of €8.50/tCO2. Prices for the first

phase of the EU ETS are expected to

trade on average at €3.00 throughout

2007, as the scheme is oversupplied

by 341Mt for the first three years.

The rise of oil prices has generated an

upward effect on prices for natural

gas, resulting in an increased use of

coal for generating power. This has

driven demand for allowances and

greater interest in low-carbon

options and demonstrated the

increasing integration of power, fuel

and allowances market.

After the release of the EC verdict for

ten NAPs for the second phase in

November 2006, the volume of EU

allowances traded in the scheme

amounted to around 100Mt, the

largest monthly volume on record.

High carbon prices earlier this year

have driven large investments in

the Kyoto Clean Development

Mechanism, since carbon credits can

be used to meet EU targets. Projects in

Market price of EU allowances in €/t, 2006-07
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developing countries are able to

generate emission reductions at

lower costs and if carbon prices rise

after 2008, more projects will

become attractive to carbon asset

managers, investors and project

developers.

Lessons from Phase I

� Limited scheme - some entire

sectors are excluded such as

transport - e.g. road transport

generates more than one fifth of

all carbon dioxide emissions in the

EU.

� Phase I of the scheme lasts only

three years and has only been

operating long enough to

encourage industry to take the

price of CO2 in their investment

plans for cleaner technologies,

knowing that the payback period

for cleaner power-generating

technology is at least five years.

� Full accounts will be taken of the

actual emissions when allocating

allowances for the coming phases

- little information of emissions

levels have generated

misjudgements.

� The process is time consuming -

delays in the allocation process

create uncertainties.

� Need to develop further

methodologies in preparation of

an even more carbon-constrained

future supported by stronger caps

during Phase II.

Second Phase

(2008-2012)

NAP Submissions & First

Conclusions

Member States had to provide their

NAPs for the period 2008-2012 by

June 2006. Once submitted, the

allocation plans are subject to an

approval process by the Commission.

As from 2008, Member States may

include additional installations/

sectors as required and GHGs (i.e.:

chemicals, aluminium and transport

are likely to be included).

According to EC calculations, the

second Phase allocation plans

submitted thus far seek to allocate

15% above the 2005 level of

emissions. In November, the first

verdict of the Commission was

revealed concerning Germany,

Greece, Ireland, Latvia, Lithuania,

Luxembourg, Malta, Slovakia,

Sweden and UK - representing 42%

of allowances in Phase I. All except

the UK were told to cut their

allocations to firms. The Commission

asked Germany to make further cuts

from an initial proposed 465Mt to

453.1Mt. A second wave of decisions

for other Members will be released

early 2007.

In December 2006, the European

Commission tabled a formal

legislative proposal to integrate

aviation in EU-ETS. The Commission

has set a target date of 2011 for the

aviation sector to start trading CO2.

Norway has announced that it will

join the EU ETS in 2008.

Further information on the EU ETS:

http://ec.europa.eu/environment/

climat/emission.htm

taking into account impacts on the

economy. A key issue for debate at

Bangkok was the carbon price – a

way of making consumers and

businesses pay for the pollution they

create.

Greenhouse gas emissions have risen

by 70% since 1970, and will rise by

between 25-90% over the next 25

years, under ‘business-as-usual’.

That rise will mainly be caused by an

increased use of fossil fuels. If major

climate impacts are to be avoided,

global emissions should peak and

then begin to decline within one or

two decades. Dr Pachauri, chairman

of the IPCC, said ‘Human society as a

whole has to look for changes in

consumption patterns’.

The report assesses the likely costs to

the global economy of stabilising

greenhouse gases at concentrations

between 450 and 550 ppm CO2 in

the atmosphere. Economists believe

that anything less than this is

unrealistic. It concludes that

stabilisation at reasonable cost is

possible: ‘There is considerable

economic potential for the mitigation

of global greenhouse gas emissions

over the coming decades, that could

offset the projected growth of global

emissions or reduce emissions below

current levels’.

The sharpest cuts could cost up to 3%

of global GDP by 2030, while milder

curbs could even enhance growth.

According to the IPCC, many

technologies can play a role in

cutting emissions, but it singles out

the buildings sector as a potential

major contributor, and energy

efficiency as something that ‘plays a

key role across many scenarios for

most regions and timescales’.

Nuclear power and CCS could play

important roles, but there are

constraints with nuclear power. Dr

Pachauri observed that economic

incentives are needed to drive any

technological transformation.

‘Technology alone will not be

enough, and in any case, technology

has a clear connection with

government policy. Incentives must

come from taxes or a carbon price’.

The publication of the WG III full

report is expected in September

2007.

Bangkok

Conference On

Climate Change

W
orking Group III (WG III)

of the IPCC met in

Bangkok at the beginning

of May to finalise its contribution to

the IPCC Fourth Assessment report,

‘Climate Change 2007’. The IPCC has

already released two reports this year

– the ‘Physical Science Basis’ in

February and ‘Impacts, Adaptation

and Vulnerability’ in April. WG III

focuses on mitigation of climate

change through limiting or

preventing greenhouse gas emissions

and enhancing activities that remove

them from the atmosphere. The

Summary for Policymakers of the

WG III report is the key document

agreed line by line in Bangkok.

The meeting was attended by at least

400 scientists and experts from about

120 countries. The first two reports

of 2007 warned that the earth was

already warming considerably, and

that mankind was almost certainly to

blame. The third report, released at

Bangkok, laid out ways of reducing

greenhouse gas emissions, while
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Rio Tinto and BP

Join Forces to

Develop Clean

Energy

Worldwide

B
P and Rio Tinto have just

announced the formation of a

new jointly-owned company,

Hydrogen Energy, which will develop

decarbonised energy projects around

the world. The venture will initially

focus on hydrogen-fuelled power

generation, using fossil fuels and

carbon capture and storage (CCS)

technology to produce new

large-scale supplies of clean

electricity.

Decarbonised energy projects are

based on the conversion of fossil fuel

feedstocks such as coal, petroleum

coke (a refinery by-product) or

natural gas, to hydrogen and carbon

dioxide gases, with the carbon

dioxide being captured and sent for

permanent storage in geological

formations deep beneath the Earth’s

surface.

In power projects, the hydrogen

would be used to fuel a gas turbine

for generation of industrial-scale

supplies of electrical power. Full

integration with CCS technology

would ensure that 90 per cent of the

carbon dioxide which would

otherwise have been emitted to the

atmosphere would be safely captured

and stored.

There is rapid worldwide

development of new power

generating capacity as older power

stations are replaced and new plants

built to meet growth in demand,

particularly in the rapidly expanding

economies of the developing world.

According to the International

Energy Agency, about two-thirds of

the generating capacity that will be

needed in the next 25 years has yet to

be built. Much of the growth will be

in countries where coal is abundant

and so the fuel is expected to be a

significant part of the energy mix.

The recent UN Intergovernmental

Panel on Climate Change (IPCC)

report into the potential to mitigate

the effects of climate change

recognised that reducing carbon

dioxide emissions from power

generation will be vital and that

technologies such as CCS will have a

key role in meeting the challenge. It

also recognises the role of

governments in putting in place

appropriate regulatory and support

mechanisms to enable this to happen.

Hydrogen Energy will benefit from

the world-leading capabilities of both

parent companies: Rio Tinto’s

expertise and world-class assets in

coal extraction and supply; and BP’s

experience and expertise in chemical

processing, low carbon power

generation and carbon capture and

storage.

Tom Albanese, Chief Executive, Rio

Tinto, said: “Coal is a key part of Rio

Tinto’s energy business and we

believe it has an essential role in

generating clean power in the future.

The investment we are making in

Hydrogen Energy will allow us to

deliver decarbonised energy and

carbon capture and storage.

Although initial projects may be

based on non-coal feedstocks, they

will be significant building blocks in

the development of coal gasification

on an industrial scale. Investing now

means we will be well-placed to

create value for shareholders from

opportunities in the emerging clean

power market.”

Tony Hayward, BP group chief

executive, said: “Projects such as

these have the potential to help

deliver the carbon emission

reductions which companies and

countries around the world are now

seeking. This will only be possible

if companies work together and

work alongside governments. The

combination of skills and experience

which BP and Rio Tinto bring will

allow us to accelerate the

development and deployment of

these important new technologies

and projects.”

Hydrogen Energy, whose final

formation will be subject to

regulatory approvals, will identify

and secure opportunities for

decarbonised energy projects

worldwide, working with

governments to determine

appropriate policies and regulatory

regimes, and develop and operate the

assets, with partners where

appropriate. The projects will

typically use coal or petroleum coke

as feedstock; although in some cases

natural gas may be used.

The previously announced

hydrogen-fuelled power projects in

Peterhead, Scotland and Carson,

California will become part of

Hydrogen Energy. As part of the

agreement, Rio Tinto will make a

cash payment to BP of some

$32million, subject to

post-completion adjustments.

Hydrogen Energy will be

headquartered in Weybridge in the

south-east of England and will

initially have a staff of 75 seconded

from the parent companies. The chief

executive of Hydrogen Energy was

today named as Lewis Gillies,

formerly head of BP’s hydrogen

power business and its chief financial

officer as Peter Cunningham,

formerly head of business evaluation

for Rio Tinto.

Hydrogen Energy's Clean

Coal Project for Western

Australia

BP and Rio Tinto are beginning

feasibility studies and work on plans

for the potential development of a

A$2 billion (US$1.5 billion)

coal-fired power generation project

at Kwinana in Western Australia that

would be fully integrated with

carbon capture and storage to reduce

its emissions of greenhouse gases.

This will be the first new project for

Hydrogen Energy, the new company

recently launched by BP and Rio

Tinto, subject to regulatory approval.

The planned project would be an

industrial-scale coal-fired power and

carbon capture and storage project. It

would generate enough electricity to

meet 15 per cent of the demand of

south west Western Australia, while

each year capturing and permanently

storing about four million tonnes of

CO2 which otherwise would have

been emitted to the atmosphere.

The project would gasify

locally-produced coal from the Collie
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geological formation deep beneath

the seabed of the Perth basin. This

would be the first hydrogen-fuelled

power project to store CO2 in a saline

formation, a type of geological

structure which is more common

globally than suitable oil and gas

reservoirs.

Kwinana is an ideal location for a

project of this type. The availability of

a suitable site immediately adjacent

to BP’s refinery, Rio Tinto’s HIsmelt

plant and other industrial operations

which may benefit from its output

provides synergies and potential

additional revenue streams that

greatly assist the commercial viability

of the project. Increasing power

demand combined with growth in

the Perth area also provides an

attractive market for new power

generation.

Plans are also underway for the

proposed development of two other

hydrogen power projects, at

Peterhead, Scotland, and at Carson,

California, USA.

Hydrogen Energy will be

equally-owned by BP and Rio Tinto.

Further information on the

company can be found at:

www.hydrogenenergy.com

energy sources, oil, gas and coal will

meet more than 80% of our global

energy requirements for at least two

more decades and will dominate for

many more decades’ he said.

There is a research frenzy to

determine the most cost- and

energy-efficient ways to remove CO2

directly from the flue pipes of

coal-fired power plants and oilsands

facilities, then compress it, pipe it to

injection sites and trap it securely.

Alberta is very suitable for CCS as it

has the emissions, the technology and

expertise, and a sedimentary basin

suitable for storage.

The National Round Table on the

Environment and the Economy

believes CCS is one of the key

pathways by which Canada could

meet its 2050 greenhouse gas

reduction targets. Natural Resources

Canada (NRCan) has produced a CCS

Technology Roadmap to guide policy

decisions, accelerate collaboration

and align all the interested parties.

Bill Reynen, of NRCan’s CANMET

Energy Technology Center says the

first objective identified in the

roadmap is ‘to have appropriate

policy and regulatory frameworks in

place. There has to be some value

placed on reducing emissions…Also

there is the long-term liability…It

requires a long-term view’. The lack

of a regulatory framework is a

sticking point for much of the

industry. The Integrated CO2

Network (ICON) is a working group

of 12 companies from industries with

great potential to capture CO2.

ICON’s vision integrates capture

technologies, a transportation

network, and buyers who will either

use the CO2 or store it.

Government interest in CCS is also

growing. ‘It’s nice to see the [federal

natural resources] minister talking

about capture and storage, that

recognition has reached that level’

said Reynen.

SaskPower, the principal supplier of

electricity in coal-rich

Saskatchewan, is poised to make

history at the intersection of capital

infrastructure and CCS technology. It

is investing $20 million in the design

of a near-zero emissions clean

coal-fired power plant, in south

eastern Saskatchewan. ‘The utility

region to produce hydrogen and

carbon dioxide. The hydrogen would

be used to fuel the power station and

around 90 per cent of the CO2 would

be captured and stored permanently

in a deep underground geological

formation.

The costs of this low-carbon

hydrogen-fuelled power generation

are higher than those of traditional

power generation. For the project to

be economic and able to compete

effectively in the electricity market, it

would require appropriate policy

support and a regulatory

environment which recognises and

encourages the low-carbon benefits

it can deliver.

Subject to the successful outcome of

detailed engineering and

commercial studies, and providing

government policy is in place to

make the project commercially

viable, a final investment decision to

develop the project could be made in

2011, with the project coming into

operation after a three year

construction period.

Lewis Gillies, recently named as chief

executive of Hydrogen Energy, said:

‘”This has enormous potential to

affect the way that coal will be used

for power generation across the

world. Clean coal technology such as

this will be essential to reducing

greenhouse gas emissions, both in

Australia and globally.

“This project could play an

important role in influencing our

future power mix, strengthening

Australia’s energy security while also

minimising our impact on the

environment. Hydrogen Energy is

now working to deploy this

technology as widely and rapidly as it

practically can.”

The project’s gasification facility and

power station would be located in

Kwinana, 45km south of Perth,

alongside BP’s refinery and Rio

Tinto’s HIsmelt facility. The power

station would be capable of

producing 500 megawatts of

low-carbon electricity or enough

power for half a million homes. At

the same time, about four million

tonnes of CO2 each year would be

captured, transported and

permanently and securely stored in a

Canada to Add

CCS to its Climate

Change Strategies

I
nterest in CO2 capture and

storage (CCS) has been growing

in Canada for a few years,

particularly since 2005, when

Montreal hosted the UN Climate

Change Conference and the Kyoto

Protocol became fully operational.

The promise of CCS is that enough

CO2 can be removed from the

atmosphere to buy time for

governments and industry to

collaborate on developing less

carbon-intensive sources of energy.

How much time? Robert Mansell

(Institute for Sustainable Energy,

Environment and Economy,

University of Calgary), says the

proponents of CCS are looking to buy

decades. ‘Even with very rapid

growth in alternative and renewable
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has to make a decision this year. We

have to have major new supply by

2012. Environmental drivers give us

a lead-in’ says Rick Patrick of

SaskPower. ‘In order to have an

option that still allows us to use coal,

we’ve decided to design a plant

capable of dealing with all the new

emissions, in spite of the fact that the

federal government is not entirely

clear [about expectations]. Our view

is that these units are so long-lived,

it’s inevitable that governments will

demand increasingly stringent

controls. The lack of current federal

clarity doesn’t really make much

difference to us’. The plant’s CO2

capture rate would be 95%, for a

total of about 8000 tonnes a day.

Babcock and Wilcox Canada and Air

Liquide are the partners on the

oxyfuel CO2 separation technology.

The design is for a 500 MW

gross/300 MW net generating unit.

The location and timing favour a

clean coal plant. As Patrick says: ‘We

have a unique opportunity. We have

coal available, have the technology

package to separate CO2 and capture

it, and because of the world-class

research project in Weyburn, we

have confidence that CO2, once in

the ground, will stay there. It’s kind

of like a niche opportunity. Not

everybody has the geology or the

resources in their backyard’.

‘CCS is a key pathway to cleaner

hydrocarbons’ says Surinder Singh,

from the Alberta Energy Research

Institute. ‘Alberta is a global CCS

leader. While the rest of the world

talks about making CCS happen, it’s

already happening out here in

Saskatchewan’.

in these countries, it will be

practically impossible to reach a

significant reduction in greenhouse

gas emissions worldwide.

The workshop aims to maximise

cooperation at national, European

and international level to achieve this

objective. Italy and the United

Kingdom are already working

together in several international

strategic projects (e.g. Weyburn, In

Salah, CO2 GeoCapacity and others)

and by this International School they

intend to transfer knowledge to

young scientists and to policymakers

in developing countries, thus finding

common strategies.

The International School of

Geophysics workshop will be held at

the Ettore Majorana Foundation and

Centre for Scientific Culture

(www.ccsem.infn.it/). The EMFCSC

takes its inspiration from the

outstanding Italian physicist, after

whom the Centre was named. Born in

Sicily in 1906, his breadth of vision

and the excellence of his

contributions to theoretical nuclear

physics moved Enrico Fermi to the

following comment: “There are many

categories of scientists, people of

second and third rank, who do their

best, but do not go very far. There are

also people of first class, who make

great discoveries, fundamental for

the development of science. But then

there are the geniuses, like Galilei and

Newton. Well, Ettore Majorana was

one of them”.

Embracing 118 Schools, covering all

branches of Science, the Centre is

situated in the old pre mediaeval city

of Erice where three restored

monasteries provide an appropriate

setting for high intellectual

endeavour. There are living quarters

in all three Institutes for people

attending the Courses of the Centre.

Senior scientists, young scientists and

students who wish to attend may

apply to its directors by sending a

written request and a CV to the

email address: erice2007@ingv.it.

Participation fee is 600 Euros, which

includes full lodging, meals and

pickup from/to Palermo airport.

Accommodation is provided in one of

the rooms of the ancient monasteries

that form the EMFCSC. Some free

places for younger applicants will be

available.

International

School of

Geophysics

Workshop on CCS

C
O2 Capture and Storage (CCS)

technologies have been

included with growing

interest in all the strategic

international frameworks dealing

with climate change policy. Zero

Emission Fossil Fuels Power Plant

European Platform (ZEP) key

recommendations stress the urgency

to build capture plants (pilot,

demonstration and commercial

scaleup by 2020 and devoting

research to reduce the cost of capture

plants. Further demonstrations of

geological storage of CO2 are needed

to help fill knowledge gaps, provide

examples of safe storage and thus

encouraging public acceptance of

this technology.

The International School of

Geophysics holds its 30th Workshop

from 1st to 7th November in Erice,

Sicily, Italy. The theme of the

workshop is on UK-Italy Common

Strategy and Worldwide State of the

Art. This workshop will explore CO2

geological storage and intends to

prove the possibility of trapping in

several geological settings. It also

hopes to establish a European

“leakage laboratory site” to study

potential leaks and their

consequences in a controlled

environment. The Italian territory is

particularly suitable for this purpose

being a volcanic and tectonic

extensive regime area.

The workshop intends to bring

together industry representatives

from Italy, United Kingdom and

developing countries to find effective

synergies and to maximise

collaboration on building new plants.

At least 10-12 CCS demonstration

projects throughout Europe are soon

to be implemented. There is a strong

need to develop new CCS concepts,

which are currently defined but have

not yet been demonstrated. This is

particularly true for fast developing

countries such as India and China,

where coal power plants are

constantly increasing in number:

without the use of CCS technologies



Greenhouse Issues - June 2007 19

Greenhouse

Cuttings

Alstom and American

Electric Power Sign

Agreement to Bring CO2

Capture Technology to

Commercial Scale by

2011

Alstom and American Electric Power

(AEP) have signed a Memorandum of

Understanding to bring Alstom’s

chilled ammonia process for CO2

capture to full commercial scale of up

to 200 MW by 2011. This is a

major step in demonstrating

post-combustion carbon capture.

The technology has the great

advantage versus other technologies

of being fully applicable not only for

new power plants, but also for the

retrofit of existing coal-fired power

plants. This pilot is scheduled for

start-up at the end of 2008 and

will operate for approximately

12-18 months. Read more at

www.alstom.com/pr_corp/2007/

corp/41445.EN.php?languageId=E

N&dir=/pr_corp/2007/corp/&idR

ubriqueCourante=15445

CO2 Capture Test Begins

at German Power Site

In April tests began at Jaenschwalde

in eastern Germany on a system to

capture CO2 at power stations. The

test system uses oxyfuel combustion

technology to burn lignite in oxygen

and produces only CO2 and water

vapour, which are easily separated

and liquefied. Vattenfall Europe, the

owner, says it expects the technology

to be practical by 2015. The company

aims to be the first in the world to

generate power from lignite with no

CO2 emissions. Vattenfall engineers

are working with the German

University of Cottbus on the tests.

Klaus Rauscher, the chief executive,

said the technology will next be used

at Schwarze Pumpe, the bigger pilot

plant, which is due to be

commissioned in May 2008. He said

that the Swedish-owned company

would ultimately convert all its

power stations to oxyfuel technology.

Following on from the test and pilot

systems, Vattenfall will commission a

300 MW demonstration system

between 2012 and 2015, with the

first economic CO2-free lignite plant

likely to go into operation by 2020,

according to Rauscher.

Australia Announces

Grant Program for Coal

Mine Methane Projects

The Australian Government has

announced that it will invest AUS

$18.5 million over five years to

reduce greenhouse gas emissions

from underground coal mining

activities in Australia. Part of the

funding will come from the existing

Greenhouse Gas Abatement

program. The Minister for the

Environment and Water Resources,

Malcolm Turnbull, announced a

competitive grant program worth

AUS $15.9 million over five years,

beginning in 2007 – 2008.

For the press release and details of the

grant program (to be posted shortly),

see the following website:

www.greenhouse.gov.au/coalmine

methane/index.html

Australia to Phase out

Incandescent Light-bulbs

Australia announced in February that

incandescent light bulbs will be

banned, and replaced by the more

efficient compact fluorescents

nationwide. The phase out is

scheduled to take place over three

years, and should reduce the

country’s greenhouse gas emissions

by 4Mt, while cutting household

energy bills by up to two-thirds,

according to the environment

minister, Malcolm Turnbull.

Australia is the first country to

attempt the light bulb phase out, but

similar campaigns have been

successful in Cuba and Venezuela. In

California a proposal was announced

in January to ban incandescent bulbs

state-wide.

Cheap Solar Power On

The Way

The Swiss start-up company Filsom

has produced a dark polymer foil that

cuts the cost of solar power. The foil is

200 times lighter than the traditional

glass-based solar materials, and so is

easier to place. It can be

mass-produced in cheap rolls. The

polymer foil is based on a

CIGS (CuInGaSe2) semiconductor

compound that absorbs light by

freeing electrons. This is then

embedded on the polymer base. It

will be ready commercially in late

2009.

The ‘tipping point’ for solar

technologies will arrive when the

capital cost of solar power falls below

$1 (51 pence) per watt, roughly the

cost of carbon power. Currently, the

best options vary from $3-4 per watt,

down from $100 in the late 1970s.

Anil Sethi, chief executive of Filsom,

believes his product will cut the cost

to 80 cents per watt within 5 years,

and to 50 cents in a decade.

According to Sethi, ‘It will even work

on a cold, grey, cloudy day in

England, which still produces

25-30% of the optimal light level.

That is enough, if you cover half the

roof’.

Michael Rogol, a solar expert at

Credit Lyonnais, expects the solar

industry to grow from $7 bn in 2004

to nearer $40 bn by 2010, with

operating earnings of $3 bn. Solar use

has already increased dramatically in

Japan and Germany, where a 2004

green law forces the grid to buy

surplus electricity from households

at a fat premium. The tipping point

came in Germany and Japan when

households realised they could

undercut the utilities.

Applied Materials, a US

semiconductor group thinks it is 2

years away from a solar product that

can produce at $1 a watt. Mike

Splinter, chief executive, said ‘We

think solar power can provide 20% of

all the incremental energy needed

worldwide by 2040. The beauty of

this is that you can use it in rural

areas of India without having to lay

down power lines or truck in fuel’.
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Applied Materials is betting on both

of the two rival solar technologies:

thin film panels best used where

there is plenty of room and the

traditional crystalline (c-Si)

wafer-based cells, which are more

expensive but produce a higher yield,

so may be more suitable for tight

spaces.

World Mayors Council

Adopts Kyoto Climate

Action Declaration

The World Mayors Council on

Climate Change (WMCCC) adopted

the Kyoto Climate Action Declaration

on February 17, 2007, which

proclaims the need to reduce

greenhouse gas (GHG) emissions.

The conference, the second meeting

of the WMCCC, was held in Kyoto

City from February 16 to 18, with

representatives from over 50 cities

and organisations from more than 20

countries and regions.

The WMCCC, established in

Montreal, Canada, in December

2005, is a network of municipal

leaders from 15 cities and districts in

11 countries that proactively

addresses global warming. In the

declaration, the WMCCC supports

the recent report of the

Intergovernmental Panel on Climate

Change, which states that the climate

change is being caused by human

activity, and recognises that it might

have a significant impact on world

peace.

With regard to GHG emissions, the

WMCCC calls on all nations to set

targets for the second commitment

period (post 2012) of a 30 percent

reduction from 1990 levels by 2020

and an 80 percent reduction by

2050. The declaration also includes:

collaborating with other local

governments to share experience and

solutions on global warming

countermeasures; and encouraging

other local governments to adopt

targets and implement policies.

In working sessions, participants

discussed and made presentations on

their initiatives under the following

themes: measures to reduce GHG

emissions, cooperation between

cities, and preparation for

potential climate change.

www.japanfs.org/db/1704-e

DOE Signs FutureGen

Cooperative Agreement

On 10th April 2007, The US

Department of Energy (DOE) and the

FutureGen Alliance agreed to terms of

the next phase of the FutureGen

project, valued at $42.5 million.

FutureGen is a first-of-its-kind,

near-zero emissions coal-fueled

power plant that will integrate

carbon dioxide capture and storage

technology to reduce greenhouse gas

emissions. The cooperative

agreement outlines the inclusions in

the current project phase and updates

to overall cost estimates for the

project. Current funding will pay for

a detailed summary of the project’s

conceptual designs, final site

selection, negotiation of a site

agreement, and release of required

National Environmental Policy Act

(NEPA) documentation. By 2016, the

total cost for FutureGen is projected

to increase from $950 million to $1.7

billion, due to the increased cost of

materials and labour in heavy

construction. An expected $300

million in power revenue will help to

offset the more than $1 billion and

$400 million to be funded by DOE

and the FutureGen Alliance,

respectively. Both parties will

continue to monitor expenses for

future phases of the project. To read

the FutureGen Alliance press release

on this development, see:

www.futuregenalliance.org/news/

releases/pr_04-13-07.pdf.

Taken from The Carbon Sequestration
Newsletter, May 2007, produced by

the National Energy Technology

Laboratory

DOE Regional

Partnerships Find More

Than 3500 Billion Tons of

Possible CO2 Storage

Capacity

The “Carbon Sequestration Atlas of

the United States and Canada,” made

available online on March 27,

describes in great detail the stationary

sources of CO2 emissions in the two

countries, suitable geologic storage

formations for CO2, as well as the

capacity estimates for CO2 in these

formations. By first identifying the

sources of the greenhouse gas CO2,

efforts can be initiated to greatly

reduce the amount of the gas emitted

into the atmosphere by capturing and

safely sequestering it in geologic

formations. Power plants and other

stationary sources of CO2 account for

more than 3.8 billion tons of CO2

emissions per year in the US and

Canada. The Atlas was created by

researchers at the National Energy

Technology Laboratory (NETL) in

cooperation with the seven Regional

Carbon Sequestration Partnerships

and the National Carbon

Sequestration Database and

Geographical Information System

(NATCARB). Altogether, the

Partnerships comprise more than

400 organizations, including 40

states, four Canadian provinces, and

three Indian nations. The main

objectives of the Atlas are to: (1)

provide an overview of the lifecycle

of CO2 through the capture and

sequestration processes; (2)

summarize the Energy Department’s

activities in sequestration research

and development; and, (3) present

information about the Regional

Carbon Sequestration Partnerships’

activities. The Atlas is currently

available in both static and

interactive versions. A printed

version is also available. To download

the Carbon Sequestration Atlas from

the NETL website, go to:

www.netl.doe.gov/publications/car

bon_seq/atlas/index.html. To access

the link to the frequently updated,

interactive version of the Atlas from

the NATCARB website, see:

www.natcarb.org/. March 27, 2007,

www.fossil.energy.gov/news/

techlines/2007/07016-Carbon_Seq

uestration_Atlas_Publish.html

First Utility-Scale CO2

Deployment Shows Value

of Private-Public Joint

Ventures.

The first commercial carbon

sequestration project will begin at

American Electric Power (AEP),

following a combined ten-year effort

between AEP and the US Department

of Energy’s (DOE) National Energy

Technology Laboratory (NETL). Carl

Bauer, NETL’s Director, was
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commended for his efforts in the

success of the joint venture between

DOE and AEP. DOE contributed $7.2

million and $1.4 million came from

industry partners to fund the three

initial phases of the project leading

up to the deployment of the CO2

capture phase. AEP will begin

demonstration of the capture

technology using chilled ammonia,

followed by sequestration of 100 000

tons of CO2 at its Mountaineer Plant

in West Virginia. The captured CO2

will be pumped into a saline

formation located below the site.

Success of this demonstration will be

followed by a 1.5 million ton capture

project at AEP’s 450 megawatt plant

in Oklahoma, which will be used for

enhanced oil recovery efforts in

2011. To read more about the Office

of Fossil Energy’s Carbon

Sequestration Program, go to:

www.fossil.energy.gov/programs/se

questration/index.html. March 20,

2007, www.fossil.energy.gov/

news/techlines/2007/07014-DOE_

Commends_AEP_Project.html.

UK Energy White Paper

2007

The UK has recently released its new

White Paper on Energy, setting out its

plans to cut greenhouse gases by up

to 60% by 2020. Amongst the many

mitigation measures outlined in the

white paper, it was identified that the

UK needs a diverse energy supply and

that it cannot rely on renewables

alone to reduce carbon emissions

whilst ensuring secure energy

supplies. Also the White paper

recognises that some of the most cost-

effective renewable technologies,

such as wind, are intermittent and

cannot produce electricity on

demand. The UK will therefore

continue to need fossil fuels as part of

a diverse energy mix for some time to

come. In order to meet its carbon

reduction goals, sources such as coal

and gas must become cleaner. The

Government also recognises that it is

in their interest, for the technologies

necessary to mitigate the emissions

from burning fossil fuels, to be

developed and deployed as rapidly as

possible – especially as fossil fuel use

by emerging economies, such as

China and India, is growing rapidly

as their economies expand. Carbon

capture and storage (CCS) is

considered as an emerging

technology that could reduce

emissions from fossil fuel power

stations by as much as 90%. However

the Government feels that CCS with

electricity generation has not yet

been proven on a commercial basis,

although some key elements of the

process have been demonstrated. So

the next step is commercial scale

demonstration. In the Budget in 2007

the Government therefore

announced that it would launch a

competition to demonstrate

commercial scale CCS on power

generation in the UK. The

Government intends to launch the

competition in November 2007, with

the aim of having the demonstration

operating early in the next decade.

When operational, this will make the

UK a world leader in this globally

important technology. Successful

demonstration of CCS would be a

major contribution by the UK to

global efforts to tackle climate

change. The Government has also set

up a taskforce to examine the

regulatory framework to ensure that

it facilitates CCS, with a consultation

on the options for regulation of the

full chain of CCS technologies to be

launched later this year.

Alongside this White Paper, UK

Government has published a

consultation document on nuclear

power so that it can take a decision

before the end of the year on whether

it is in the UK public interest for

companies to have this option

available when making their

investment decisions.

Full details on the Energy White

Paper can be found at:

www.dti.gov.uk/energy/whitepaper

/page39534.html.

This section is provided specifically for readers in member
countries and sponsor organisations (see list on the back page).
Reports on IEA GHG studies are freely available to organisations in
these member countries and sponsor organisations. Please contact
IEA GHG for further details. For Non-Member countries, reports
can be made available by purchase at the discretion of IEA GHG.
Reports recently issued include:

� Environmental Impact Assessment for CO2 Capture and Storage

(Report No. 2007/1)

This report examines the frameworks for Environmental Impact

Assessment (EIA) in use around the world and how adequate they will

be for application to CCS projects. It also reviews the gaps in the

knowledge which will be required to carry out effective assessments

and project future trends in the scope and application of EIA's.

Requirements for an internationally applicable framework for CCS

projects are outlined.

� Role of Risk Assessment in Regulatory Framework for CCS.

Feedback from Regulators and Implementers

(Report No. 2007/2)
The application of RA tools and techniques to CCS is at an early stage.

IEA GHG has begun a dialogue process with regulators and

implementers concerning their needs for RA as part of the regulatory

process. The report provides an overview of the current status of RA for

CCS which was provided as background material as part of the dialogue

process. The report then summarises the feedback from both groups

based on their responses to questionnaires sent out. IEA GHG now feels

that regulators are better informed on the status of RA when needed for

CCS projects. Whilst RA is not a new tool, its application to CCS is new

and requires considerable more development before we can be

confident in the results that RA studies will produce.

News for IEA GHG Members
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Conferences & Meetings

C
onference on CO2 emissions

reduction strategies for the

power industry carbon capture and

storage: opportunities and

challenges. 13th-14th September

2007, Berlin, Germany. Contact:

Sumreen Rizvi, Marcus Evans, 11

Connaught Place, London W2 2ET,

UK. Tel: +44 20 3002 3277

Fax: +44 20 3002 3016

sumreenr@marcusevansuk.com

www.marcusevans.com/events/CFE

ventinfo.asp?EventID=12429#1

2
nd International Workshop on

Uncertainty in Greenhouse Gas

Inventories. 27th-28th September

2007, International Institute for

Applied Systems Analysis,

Laxenburg, Austria. Contact: GHG

Secretariat: MSc. Joanna Horabik,

Systems Research Institute/PAS,

Newelska 6, 01-447 Warsaw,

Poland. Tel: +48 22 837 3578

Fax: +48 22 837 32772

ghg2007@ibspan.waw.pl

www.ibspan.waw.pl/ghg2007

C
O2GeoNet - Training & Dialogue

Workshop on CO2 Geological

Storage. 3rd October 2007,

Paris, France. Contact: Dr

Isabelle Czernichowski-Lauriol,

info@co2geonet.com Fax: +33 2 38

64 32 66 www.co2geonet.com

2
nd International Symposium on

Capture and Geological Storage of

CO2. 4th-5th October 2007, Le

Méridien Étoile Hotel, Paris, France.

Contact: François Kalaydjian, IFP -

Communication Division, 1 & 4,

avenue de Bois-Préau, 92852

Rueil-Malmaison Cedex, France. Tel:

+33 1 4752 6440 Fax: +33 1 4752

7049 francois.kalaydjian@ifp.fr

www.co2symposium.com

C
lean Air 2007. 9th International

Conference on Energy for a Clean

Environment. 2nd-5th July 2007,

Povoa de Varzim, Portugal. Contact:

Maria Fernanda Afonso, Instituto

Superior Técnico Mechanical

Engineering Department, Av. Rovisco

Pais, 1049-001 Lisbon, Portugal.

Tel: + 351 21 841 7378 /841 7186

Fax: + 351-21-8475545

cleanair@ist.utl.pt

http://rgesd.ist.utl.pt/cleanair/

C
HEMRAWN-XVII and ICCDU-IX

Conference on Greenhouse Gases

-Mitigation and Utilization. 8th-12th

July 2007, Kingston, Ontario,

Canada. Contact: Dr. Philip Jessop,

Department of Chemistry, Queen’s

University, Kingston, ON, Canada

K7L 3N6 Tel: +1 613 5333212

Fax: +1 613 533 6669

jessop@chem.queensu.ca

www.chem.queensu.ca/greenhouse

/index.php

2
007 International Conference on

Coal Science and Technology.

28th-31st August 2007, East

Midlands Conference Centre. The

University of Nottingham, UK.

Contact: Conference Manager, Dr A J

Wickham, 2007ICCST, P.O. Box 50,

Builth Wells, Powys, LD2 3XA United

Kingdom. Tel: +44 1597 860 633

Fax: +44 1597 860 244 (UK daytime

only) confer@globalnet.co.uk

www.2007iccst.org/

2
4th Annual International

Pittsburgh Coal Conference.

10th-14th September 2007, Sandton

Convention Centre, Johannesburg,

South Africa. Tel: +1 412-624-7440

Fax: +1 412-624-1480

pcc@engr.pitt.edu www.engr.pitt.

edu/pcc/2007%20Conference.htm

T
he 4th Trondheim Conference on

CO2 Capture, Transport and

Storage. 16th-17th October 2007,

Trondheim, Norway. Contact: Hanne

Kvamsdal, SINTEF Energy Research,

NO-7465 Trondheim, Norway. Tel:

+47 73550465 Fax: + 47 73592889

Hanne.Kvamsdal@sintef.no

www.energy.sintef.no/arr/CO2_20

07/index.asp

2
0th World Energy Congress:

Energy Future in an

Interdependent World. 11th-15th

November 2007, Rome, Italy.

organisingsecretariat@rome2007.it

www.rome2007.it

I
nternational School of Geophysics,

30th Workshop. CO2 Capture and

Storage: a UK-Italy common strategy

and worldwide state of the art.

1st-7th November 2007, Erice, Sicily,

Italy. Contact: Fedora Quattrocchi -

quattrocchi@ingv.it

1
3th Conference of the Parties to

the UNFCCC & 3rd Meeting of the

Parties to the Kyoto Protocol. 3rd-14th

December 2007, Bali, Indonesia.

Contact: COP13, UNFCCC

Secretariat, PO Box 260 124,

D-53153 Bonn, Germany.

Fax: +49-228-8151999

info@unfccc.int www.unfccc.int

G
HGT-9. The 9th International

Conference on Greenhouse Gas

Control Technologies. 16th-20th

November 2008, Omni Shoreham

Hotel, Washington DC. Contact:

Mary Gallagher, LFEE, Room

E40-445, Massachusetts Institute of

Technology, 77 Massachusetts

Avenue, Cambridge, MA 02139, Tel:

+1 617 258 0307 Fax:

617.253.8013 ghgt9@mit.edu

http://mit.edu/ghgt9/


