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E‘?ﬁ“ World primary energy demand in the Reference
oJ Scenario:  théssignsustamabie!
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World energy demand expands by 45% between now and 2038 average rate of increase
of 1.6% per yeat, with coal accounting for more than a third of the overall rise



A N Incremental primary energy demand in the
E‘?‘ﬂ‘ Reference Scenario, 2006 -2030
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Demand for coal has been growing faster than any other energy source & is projected to
account for more than a third of incremental global energy demand to 2030



AN The Reference Scenario:
E'iﬂ' World coal production
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Steam coal, used mainly in power generation, dominates the 60% growth in global coc
production in 20062030, its share of output rising from 77% to 81%



AN The Reference Scenario:
E'?'ﬂ‘ Net hard -coal exports
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Trade in hard coal grows by 2% per year to 2030, reaching almost\di8@,
with most of the growth in exports going to China & India
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Renewablesand nuclear power will increasel heshare ofrenewableswould achieve 40%.
Theshareof coal halvesto 21%,coalwill remain one of thelargestelectricity sources.



People without access to electricity in
IEA WEO Reference Scenario (millions)
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The boundaries and names shown and the designations used on maps included in this publication do not imply official endorsement or acceptance by the |EA.

$35 hillion per year more investment than in the Reference Scenario would be needed to
¢ equivalent to just 5% of global powesector investment; to ensure universal access
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Recent Plant State -of -the -Art Conditions
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Nordjylland

®
A

USC, tower boiler, tangential corner firing,
Int. bituminous coals, cold sea water

Most efficient coal -fired plant

Operating net efficiency 47% LHV, power only mode/44.9%
HHV (not annual)

High steam conditions 29 MPa/582 C/580 C/580 C at boiler by
early use of new materials (P91)

Large number of feedwater heating stages
Double reheat has prevented LP blade erosion
Very low emissions and full waste utilisation

NOx abatement Combustion measures and SCR
Particulates removal ESP
Desulphurisation Wet FGD
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ESAN Niederaussem K, Germany

USC, tower boiler, tangential wall firing,
lignite of 50 -60% moisture, inland

Most efficient lignite -fired plant
Operating net efficiency 43.2% LHV/37% HHV

High steam conditions 27.5 MPa/580 C/600 C at turbine; initial
difficulties solved using 27% Cr materials in critical areas

Unique heat recovery arrangements with heat extraction to low
temperatures o0 complex feedwater circuit

Low backpressure: 200 m cooling tower, 14.7 ~C condenser inlet

Lignite drying demonstration plant being installed to process
25% of fuel feed to enable even higher efficiency

NOx abatement Combustion measures
Particulates removal ESP
Desulphurisation Wet FGD
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E&.ﬂ“ Isogo New Unit 1, Japan

USC, tower boiler, opposed wall firing, int
bitum and Japanese coals, warm sea water

Near zero conventional emissions (NOx 20 mg/m 3, sulphur oxides 6
mg/m 3, particulates 1 mg/m 3,at6% O ,, dry); full waste utilisation
Highest steam conditions: 25.0 MPa/600 "C/610 C atturbine: ASME
CC 2328 steels in S/H; P122 for main steam pipework

Operating net efficiency >42% LHV/40.6% HHV

Efficiency tempered slightly by 21 - C CW, fewer FW heating stages

Dry regenerable activated coke FGD (ReACT)

NOx abatement Combustion measures and SCR

Particulates removal ESP

Isogo New Unit 2 will use ReACT specifically for multi -pollutant

control, including mercury
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ESAN Torrevaldaliga

USC, boilers supplied by Babcock Hitachi ,
using bituminous coal

3 units at 660MWe = 1980MWe station

Very low conventional emissions (NOx <100 mg/m 3, sulphur oxides
<100 mg/m 3, particulates 15 mg/m 3,at 6% O ,, dry); full waste
utilisation

Highest steam conditions: 604 "C/612 C at turbine: 25 MPa
Operating net efficiency >44.7% LHV

Wet scrubber based limestone/gypsum FGD

NOx abatement SCR

Particulates removal Bag filters

New sea port for coal delivery
Solids handling all enclosed
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E}.ﬂ“ E On 50% efficient plant

€ 50 pl us b pyickaldaloy sugerneatewtubing at 700C

Location Wilhelmshaven ”

Efficiency 50 % [~ "“"“I

Capacity 500 MW,

Investment 1 billion U ++ e ————

Start of operation 20147

2007 20107 20147

Size of plant Material development Construction
Search for location Request for proposal Start of operation
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Coal use In China, India and South Africa

®
A

_ AShanghai, 900 MW SC units
Power generation:

Subcrit | SC/USC | FBC | IGCC
PCC PCC
China X X X X
India X (X) X X
South X (X)
Africa

Sipat power plant, India
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Auyang Huaren, 660 MW SC units
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CO2 emission reduction pathways

Average worldwide
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adapted from VGB 2007; efficiendyHHV,net <2020

Energy Efficiency makes big change but deep cuts of CO2 emission can be done only by
Carbon Capture and Storage (CCS)



Size , capacity , age, operating efficiency
of coal -fired plants worldwide
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Potential for CO2 emissions reductions
A N
CSAL

Coal -fired power and CHP plants worldwide account for
~25% of total CO  , production

Replacement potential -~300 GW
Upgrade potential - upto200 GW

Replacement  or upgrade of some units under progress or
already planned

Globally 1.35 - 1.7 billion ton/fannum of CO , reduction
possible by moving to current _ state of the art pc -plants 0
about 5% of global anthropogenic emissions
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AN Vattenfall 30MWth oxy fuel pilot plant
E{'ﬂ' at Schwarze Pumpe
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