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Where do we go from
here?

John Topper, Director, IEA Clean Coal Centre
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ESAL HEADLINES!

Grandchildren to have electricity from coal through
their lifetime

Coal is part of the portfolio of solutions to long term
climate protection

No single winning clean coal technology, but R & D
worldwide is based on a core set of technologies

Different policies in different regions = different
technology pathways

Market and/or fiscal intervention urgently needed to
kick start IGCC related options
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World Primary Energy Demand
(Source: IEA - World Energy Outlook 2004)
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Fossil fuels account for almost 90%6 of the growth in energy
demand between now and 2030
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World Energy-Related CO, Emissions
(Source: IEA - World Energy Outlook 2004)

20 000

16 000 -

8 000 -

Mt of CO2

4 000 -

O I I I I I
1970 1980 1990 2000 2010 2020 2030

— OECD Transition economies —— Developing countries

Global emissions grow 62%6 between 2002 & 2030, and
developing countries’ emissions will overtake OECD’s in the 2020s
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2002 2030

O

World population without electricity
2002 2030

o &

1.6 billion people 1.4 billion people

In 2030 there could still be 1.4 billion people without electricity

© IEA Clean Coal Centre www.iea-coal.org.uk




cesal

Technology Approaches
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Australia
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Short-term: keep existing fleet in
service; prepare for transition to
near-zero-emission future

—-S0,, NO,, Hg
— Plant optimization and control

— Reduced carbon intensity

Long-term: add near-zero emission
energy plants

— IGCCs to market

— Advanced materials

— Ultra-high efficiency hybrid
systems

— CO, capture and storage
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E.?.ﬁ" Japan - C3I r(1(|:tlgatl|r:/ goal Cycle)

C3 Study Group launched January 2004 by METI to develop
new medium- to long-term coal policy. Interim Report,
June 2004:

Considers

Full production, use and disposal chain
Technologies for environmentally friendly utilisation
Infrastructure measures to stabilise coal prices
International cooperation necessary

Gasification as core technology but also oxy-coal
combustion — Australian co-operation
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coal utilisation

Japan C3 roadmap for realising zero-emission
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On the assumption that the amount is the same as the current unit price of coal-fired power generation (¥5.9/kWh

as calculated on a trial basis by the Federation of Electric Power Companies of Japan)
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L21

Lignite drying

Black and
brown coal

IGCC with CO2 “ i
capture

storage of CO2

Oxyfuel

com busti on Eval Pilot Demo Commercial

Ultra Clean

Pilot Demo Commercial
Coal

2000 2005 2010 2015 2020 2025 2030
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Risk of R&D

high
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China - Future Ordering Patterns

30 @ New Orders to meet IEA/Interfax/McCoy/China Energy Forecast
Thermal Capacity 2020 Prediction = 720GW

No.
600MW
Units

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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Technology messages
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PCC and IGCC Plant

2 X 660MW sets Iskenderun in
Turkey. Built by STEAG AG for
1.5billion$ Operating 1 year, e T :
meets World Bank emissions " G S
standards at 41% efficiency. o 4134 ”””
Uses 3.3m tonnes coall/yr i

The Tampa 250MW IGCC plant in Florida
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Ko M  Why we need both technologies!

Uncertainty in R & D - not sure of outcomes and
associated costs for USC and IGCC

Time to deploy IGCC - will take 15-20+ years to
see market penetration

Construction policy in China and India - where
most “new build” will occur

(note oxy fuel combustion is another emerging
technology)
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Current plant emissions and suggested
E.fﬂ' ZETs targets (stack gas concentrations

at 6% O,, dry)

Techn’'gy SO2 NOx as NO:2 Particles | Mercury CO2
mg/m3 mg/m3 mg/m3 kg/kWh

PCC +FGD | 100-400 100-200 10-50 710-920
(to 98%) (SCR)

CFBC As PCC <200-400 <50

BPEE@ As PCC 120-400 <50

IGCC 98-99% <75 <1
removal

NGCC Negligible <30 (SCR)-300 | O ~370
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SEAl

2005

Possible pathway to PCC-ZETs to

1

2025

2015

—_—

Hg activities:
removal methods
characterisation

SO,, NOx, particulates
control: reduce cost
of systems

S/IC PCC

CO, capture:
Large plant
chemical scrubbing demo

f

CO, capture R&D activities:
New solvents, heat integration
Other absorbents
Membrane contactors
Adsorption
Oxy-coal test programmes

L> Oxy-coal demo L
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p | Advanced USC PCC demo
non-CO, capture

Advanced USC PCC
commercial
non-CO, capture

First commercial sales
PCC-ZETs
retrofits and new

fA A A

| Oxy-coal large plant demo | —

ITM oxygen
plants commercial

2025

Advanced PCC-ZETs
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IGCC-ZETs

TEAN Possible pathway to 2025 for
CAl icccze
e b 1 2005"*-* 2015 —— 2025

Further large demonstration Commercial
N non-CO, capture i non-CO, capture
IGCC plants IGCC plants
HGCU R&D:
_— particulates
SO,, NH,
mercury, CO,
S CO, capture:
IGCC physical scrubbing demo
commercial
scale 'n Y
demos *

F-class hydrogen turbine
development Early full flow IGCC ZETs

and commercialisation > demonstrations —=
(other markets)

Advanced IGCC
A ZETs plants
various technologies

] ITM oxygen multi-products
CO, capture R&D: plants commercial >
membrane separation
> membrane reactors >
PSA
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CLOSING COMMENTS &
THANKS



CCT 2005 - What did we

cover?
(more than 200 of us together)

Keynotes:

Coal Policies and energy security
Needs and Challenges for Sustainable Development
What does it take to get CCTs Deployed

Technical topics

CCTs around the world; Advanced combustion systems;
Coal gasification; Hydrogen and Clean fuels from coal;
Carbon capture and storage; Towards Zero Emissions;
Co-utilisation of Coal and Biomass; Coal Cleaning;
Underground Coal Gasification; Coal Bed Methane

THANKS TO AUTHORS, SPEAKERS & CHAIRS
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Contributing to the Agenda
for Coal which now
extends right into the G8

Influencing and reinforcing
messages on the urgency
& importance of RD & D for
both short term
Improvements and the long
term drive towards a
carbon free power plant

© |EA Clean Coal Centre

What did we Achieve?

Over 200 people came here
from 26 countries

Coverage of coal
utilisation:

o Policy

0 Long term technology
development

o0 Short-medium term
technology needs

o Coal Science

Superb networking in a
friendly atmosphere
promoted by the beautiful
location and weather

www.iea-coal.org.uk



Ko Thanks to Sponsors

On behalf of SOTOCARBO and the IEA Clean Coal
Centre

US DoE

Regional Authorities of Sardinia
Endesa Italia

ENEA

CESI

RdAS

European Commission

Ministry of Productive Affairs
IEA
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Thanks to those Involved In

toal organisation

Eugenio D’Ercole of Sotocarbo for all Italian aspects

Robert Davidson and Colin Nathan of IEA Clean Coal
Centre for technical programme and organisation

Barbara McKee of US DoE who engaged throughout in
ensuring a beneficial USA presence

To Consul Congress Sri and Monica Valenti and her staff
for excellent arrangements in this splendid hotel

To the interpreters who we often forget but who did a
wonderful job in an international conference like this
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FAREWELL

Until the next time -
probably CCT2008

Where??

Enjoy the Technical
Visits (or the sunshine)

Travel home safely!
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