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Integrated Coal Gasification Combined Cycle

IGCC (Integrated Coal Gasification IGFC (Integrated Coal Gasification
Combined Cycle) Fuel Cell Combined Cycle)

@Clean Coal Power R&D Co., Ltd. @EAGLE Project

@Air blown, entrained-flow gasifier @ Oxygen blown, entrained-flow gasifier

@250MW demonstration, 2007-2009 @ 150t/d pilot test, 2001-2009
@High efficiency (20% CO2 reduction)  @High efficiency (30% CO2 reduction)
@ CO2 capture test, 2007-

Bird eye's view of the demonstration plant Pilot plant at Wakamatsu Res. Inst., JPower
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Conventional coal

T T—r—r—r——r—r—r—r— combustion
0.25 F J
[ |/ Base case )
[ 2 Conventional ’
0.2 [ Oz2:21% " Decreased to
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[ 02:30%  oxy-fuel
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Case 1 Case 2 Case 3 Case 4
<Liu & Okazaki, FUEL, 2003> 14
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(from FOREWARD)

Our _audience is government, industry and academic
leaders and decision makers interested in the
management of the interrelated set of technical,
economic, environmental, and political issues that must
be addressed in seeking to limit and to reduce
greenhouse gas emissions to mitigate the effects of
climate change. Coal is likely to remain an important
source of energy in any conceivable future energy
scenario. Accordingly, our study focuses on identifying
the priority actions needed to reduce the CO2 emissions
that coal use produces. We trust that our integrated
analysis will stimulate constructive dialogue both in the
United States and throughout the world.

This study reflects our conviction that the MIT
community is well equipped to carry out
interdisciplinary studies of this nature to shed light on
complex socio-technical issues that will have major
impact on our economy and society.

(from EXECUTIVE SUMMARY)

We conclude that CO2 capture and sequestration (CCS)
is the critical enabling technology that would reduce
CO2 emissions significantly while also allowing coal to
meet the world’s pressing energy needs.

Tokyo Institute of Technology

17

<uERRBEEXI R DB A >

AL
e

CO + H2

\T%&m %
<REFE>
KESHE i

BAEARETIRILTY—
(B, K&t .)

g
L

BRIRILX—IZED| $

t
(TIEILX—1EE)

o g | | ERISR
Oxy-firing
¥ ¥

CO2 [E4Y

CO2 +Hz KEBE
H2 + O2 (e~ H20
KERORE
FIRAAT L
(PRHE
FI—EY . (BH. 8ILF)

CO2 43 B - [E1UR
(BRI )

<@EHHE>
CO2M[EIYR - frkk

CO: @it
GE¥, Mheh ) <Okazaki, . Energy, 2004>

A

BB - KFRFA - CO:lpHEDHS

<H#f>

IERBRE-KE-BEAREIRILYF—CO2REOHE I R/IL¥— HhIRIBIEERRE
BEOTBEREIRILEY— + KR BRADYINSOTAVTOF)A

School of Engineering

Tokyo Institute of Technology

18




AR RNF—S R T L p e
: . FIA - TRLXF—RE
el (H,+0,—K. 3. ER)

KA AR %R KRAR B

N N [ _
BA 1 ﬁfﬁ:jge ) —(tmmn BB
T g e R RAATR

fbPiE vﬁzﬂ:

ik
AR 5 e
. : TR
PR ith - BAREES uE PR
|

8 (&R
2 (wzammen)

KD N

RFAN

YRR

AR /=)L 9
DME. GTL 74

(EE-E#FHE?:)

L\
\

19

School of Engineering Tokyo Institute of Technology m

BB DS OTIBEA

Specifications of the advanced Fuel Cell Vehicles developed by Toyota and Honda were disclosed
recently. The elongated cruising range was achieved through improved stack efficiency in FCX Clarity,

while the FCHV-adv’s cruising range exceed 500miles by introducing 70MPa high pressure hydrogen
tank.

| 2

HONDA FECX Clarity (July 2, 2008) TOYOTA FCHV-adv (June 6, 2008)

Cruising Range : 620km (390miles) Cruising Range : 830km (520miles)
Fuel Cell Stack : 100kW Fuel Cell Stack : 90kwW
Top Speed : 160km/h (100mph) Top Speed : 155km/h (97mph)

Pressure of Hydrogen Tank : 35MPa Pressure of Hydrogen Tank : 70MPa
20
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0 1 5 3 0 5p 1:00 1:50 200
FCV('05) ; FoV(09)
FCV(08) Fov(o8)
FCV Future FCV Future
Gasoline |I Gasoline
Gasoline HEV lI | Gasoline HEV
Diesel II F: Diesel
Diesel HEV II | i Diesel HEV .
CNG | ' CNG
Battery EV f: | | Battery EV [
Well to Wheel Efficiency Wellto Wheel CO2 Emission
FCV current: "hydrogen station" and "FCV" data are calculated by using JHFC demonstration top,
while other data are calculated by publishedtop.
FCV future: calculated by using FC Stack Sys future efficiency 60% and published top.
Electric power sources: Japan Mix
Vehicle performance: Preconditions are the same exceptfor Battery EV. JH FC
2009-11 5,
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