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A} Fao| A ALt HFTE U 2&stal Q)

TUlo A= AEdAE, i, Wik A4 Ve 5o AeAAgiEor
Aol A, Algrissiel Agdsi= AloyA R FERFste] 7

A skar 9l

o rir

Coal flow arget
( :] Advanced coal ¥ ional coal p i K [:T 9 ]
cleaning technology {j. fioatation, heavy media separation)
Coal preparation L
Preparation Tedlmhuy_inrhwemlssm eresareiion -
— = : - by Diversification of energy
Bio-brigueits ; Sourcesfexpansion of
Briquetting ¥| application fields
Carbanization briguetting
Processing -
Coal Cartridge System (CCS)
Handling Coal liquid mixturs (CWM.COM) @
Desulfurized CWM
Ease of handling
Bituminous coal liquefaction technology (WNEDOL)
Liquefaction Brown coal Bguefaction technology (BCL) "
Upgrading of Coal-Derived Liguids -
Caonversicn Integrated coal gasification combined cycle power generation
Ny GG More efficient use of energy/
Casification Coal-based hydrogen production technology (HYCOL) C0z reduction
f| (2= @ measure against the
Coal Energy Application for Gas Liqud and Electricity (EAGLE) greenhouse effect)

—

Pyrolysis Multi-purpose ceal conversion (CPX)
L Coal Flash Partial hydropyrolysis technology

Topping cycle.  Fressurized fluidized  Fluidized bed boiler .
bed combustion (PFBC) Reduction in S0x, NOx,

02iC02 \| and waste {&s a measure

High-efficiency . )
combustion semBusian  Flidized bed Advanced sement Kim System{FAKS) 1 against acid rain)
Dirzet Iron-Ore Smeling (as a global environmental
reduction process(DIO5) measure)
Advanced flue-gas Dy desuirization! ‘Wet desulfunzation
weaiment denitration
Flue gas Denitration
treatment Aot gas clean 12 einalagy
Remaowal of dust
Alaling, ete. removal technalogy
Ash utilization Ceal Ash Utilization Technologies

{Diegree of technabogy maturity) ‘
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) IGFC : Integrated Gasification Fuel Cell (7}223}5%<1 =2 4 #]), DME : Di-methyl Ether,
IGCC : Integrated Gasification Combined Cycle (7}2=3}-34t#), SCOPE21 : Super Coke
Oven for Productivity & Environment Enhancement toward the 21% Century, USC : Ultra
Supercritical (2% % A]), PFBC : Pressurized Fluidized Bed Combustion (7}4-f%% ¢ 4)
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<H 1> &=20AM =&Z=2! Clean Coal Technologies =W &
(Z. Fangneng, “ Research & development of clean coal technologies in
China,” Energy for Sustainable Development, 7(4), 19-23, 2003).

Area Status of the technologies

Coal-processing * Coal preparation (popularization and application)
* Briquettes (popularizing domestic use, demonstration and application for industrial use)
® Coal blending (populanization and application)

* CWM - coal-water mixtures (popularization and application)

High-efficiency coal combustion and ® CFBC - circulating fluidized bed combustion
advanced power generation (reheat and large-scale popularization)

® PFBC - pressurized fluidized-bed combustor (demonstration)
¢ IGCC - integrated gasification/combined cyecle (research and development)

#® SCB - Conventional super-critical boiler, ultra super-critical boiler, retrofit of medium-
and small-sized industrial boilers

Coal conversion *® Coal gasification (large-scale, mild. underground. etc )

* Coal liquefaction (engineering demonstration)

Comprehensive, efficient and clean * Gas wrbine
utilization of coal (development)

® Co-production of electricity, gaseous and liquid fuels, heat. etc. in one system (R&D)

Pollution conirol and waste treatment ® Flue-gas clean-up — removal of SO;, NO; (development and localization)
#® Flue-gas clean-up — control of smoke and particulates

*® Utlization of fly-ash from power plants (popularization and application)

® (Coal-bed methane (development, utilization and demonstration)

#® Eco-environmental technology in minmg areas; comprehensive use of mine water and
coal refuse.
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<H 2> &=2| Clean Coal Technology 2l=2 X8 W& (Z. Fangneng,
“ Research & development of clean coal technologies in China,” Energy
for Sustainable Development, 7(4), 19-23, 2003).

CEBC e -~ 300 CFB boiler units operating, with steam generating capacity 335-75 t'h

e 40-50 units of 135 MW to 150 MW utility boiler buile

e Import of 300 MW, units planned

PEBC combined cyecle (PFBC-CC) * One 15 MWe pilot plant built at Jiawang power plant

* Import of 100 MW, PFBCs planned

Supercntical pulvenized coal (PC) boiler * 10 supercnitical PC umits operating

e 2 supercritical units of 800 MW, to be commissioned 1 2003,

e 10 additional supercritical units approved for construction.

IGCC * Yantai, Shandong Province. plans 300-400 MW, IGCC (feasibility study approved).

Polygeneration * Yanzhou, Shandong Province, building a 240,000 t/yr methanol plant with 76 MWe
power production from coal

Coal gasification e Crnl gas: Lurm pressunzed gasification technology

* Industry fuel gas: Fixed bed gasifier

e Large-scale chemical feedstocks gas: Texaco gasification technology

e New coal slurry gasifier pilot plant operating (developed by a domestic university and
company. coal capacity 15t/dav)

Coal liquefaction * Direct liquefaction: 14 coals selected from 100 coals and feasibility research under way:
the Shenhua Corporation’s 2.5 Mt/vr project approved for construction

* Indirect liquefaction: a 1 kt/vr synthetic iquid fuel from coal pilot plant built
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(02 6] U= MEDIAG OI2FMK 01H EAGLE ZRHE M2 (Eiki Suzuki,

9th APEC Clean Fossil Energy Technical seminar, Kuala Lumpur, Malaysia,
2002).
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[0& 9] 2002-2030E DJ|2t2] =R AMEIAISE ZEI|=2 HZ AIJ|2 o4
=22 (Ref. : World Energy Outlook 2004, International Energy Agency)

H olUA ARgofel A SHF7E Hal 9l COp wAlel oA V=R
kWh 7] ik dAle= COpol s Wlag Awrk (29 10]€
eI AA7EAS ARgehe Aol AA7Es AV AAs R
EE AMeddv)ed ws @A COp WA Hemz =97
AR AFgshE AW RSt By Z9AS PEBCYE frAbeta 7HE
COy LA o] vk 7]&o] 229 IGCCY S eI 8



H"'JE‘ wh

T
Convertional  Superenil Ll Pressurised  Infagraled  Combined
supercriical  Huldised bed  gositicalion cyche gos

(w gk g d by ombined CoIe I'[ A&

[0 10] MEAIS 2E)|sY SAXD| DM CO, Aol Hl
(Ref.: World Energy Outlook 2004, International Energy Agency).
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Increasing efficiency, h.wi'ﬁm'"

Path t{o near-zero emissions

=) SIC: Supercritical, USC: Ultra Supercritical, PCC: Pulverized Coal Combustion, IGCC:

Integrated Gasification Combined Cycle
[1d& 11] IEA Clean Coal Center?} A|A]gF OECD=7} AlA etz &2 =W

(Ref.: |EA ZETs Asia Pacific Conference, February 2004, Brisbane,
Australia).

Increasing efficiency, lower emissions, lower costs

[0& 12] IEA Clean Coal Center’} AAIgH H]OECD=7} Al g4
== (Ref.: IEA ZETs Asia Pacific Conference, February 2004, Brisbane,
Australia).
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[Og 16] DI=2EtHd A LMD IGCCo HAE EXd| Hlw (Ref.: Gasification
Technologies Conference 2004, October 3—-6, 2004, Washington, DC.)
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[12 17] Levelized Cost of Electricity (A&t 2 80% JIISE M) (Ref. :
Gasification Technologies Conference 2004, October 3-6, 2004,
Washington, DC).
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