HEEE (HEER - FEE)

HEERMT AR M E=R(CCDO)SE 2 Rg=R

ARFstRE © B E RO AR AE
an| PN G 7

FIREB/14 FHEEHE TAERN
LR/ 13 FEIE R

S /13 HEIGE

FIRF/ 11 FERR R E

MEEE1 F IR

IREEEIR © HAS
HHEHAME - 10026 H4 HE=6 HTH
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1T BB b i Ja =5 PR B LE B i S fe
HIETHR ST | R BREIIORE(CCDOS 2 K

H¥_ & CTEmE

HH 2 T B B 4 A/ EE S
BB E ST E A ST E R/ RIERE/02-23667685
FH R N S 04 AR S T R B AL A B

FIRB/EEE 70N ] AR TR R AR i\ = B SR T AZRT/2366

BRI/ & B E SN 5 BRI IR R /23667202

Kb/ EEE A EIE T8 BB R/26302123

TIRF BB 1N A BB I SE A 9T B2 B/80782257

MoRE /BT A 5B RS EE/ T2 EL/23666866

BRS¢ 1 B2 2 13 toel 4 25 =i (BAE)

HEIHART © 106/06/04 ~ 106/06070 BRI H AR
e HE 1067 H 7 H

VAR LIS

[BR $EEA] -

FEEG SRR K S7H4H (supercritical coal-fired power plant ) 5 {BA AR
(Fossil Fuel ) 5 &bt EEBE{F T (Carbon Dioxides Capture and
Storage, CCS) 5 ¥R RALE B X E (Integrated Coal Gasification

Combined Cycle )
NEME  (ZHE=H7F)

EHYH A J-POWER A FEMLIK - fE il A - A S E
WS SERT BlE A s AR lobiEs EAET 2R H AT By -



PRILE » AN E]EL J-POWER A EIFY 2016 08 DU F i Fy T8 - &
7 AT — {8 (3B R T % 22 & & ) (Clean Coal Development Committee,
CCDC » ) » &V 85 e Hilm it EHHs T SO & sk > WHY 2016 54 12 A
7T H#2ZF—IARA MoU » 1F Ryt Zz B & SO HEBN (Y - BERITRL 2016 -
12 H7H~8 H BAAFEREHRAMIEZETFE KRG - ¢
It 6 THPABL B R s R T30

AR CCDC ZH_arskiny J-POWER AFFHAEM » AR
CCDC 2ty 8) + Z A (1) 2 B35 K CCDC Meeting #EfTH i
R s (2R E ISOGO WAKLERL ; (3)2:48/1E 5 Osaki-CoolGeN 2
IGCC /REpEEN

\>§v

IR % B0y CCDC iz » A2 CCDC 56 2 A Eak * 28
FEANFEFER  BIRE - SFETIEAT » FisR 4 (EER A S EK
ANE 1 ASN WEZIRH T EERE TAREEEER - LLAFE &R
RE G5 AiEHARET J-POWER AF E# CCDC Am g akiis
#17 2 Ba AL R -

AL EFRECHEZ BB EENAY (http:/report.nat.gov.tw )
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= HEIEHAY

AR BINIRIREREE R =R NN EHr PR ERGTE F KR
CREBREI B2 SO » RARPALE GRS 80 2 s S
4H ) (USOFLAgsh » 5 [HEE S MAE S BB S T IR PR B i 2 e 7 JIE FH Y
fla ) Ry &5 2 o UE  MRABFIREER PE B RE IR BUR » AR AR
ARG 30%HECEL - eI E 2Bl E R R R - A E
M

BB H HATE RS H A AR E L W S Ry Bl A %
W ERRGEh = HESER - Rt AR E L fEZ 2 SRR IR
TEHHBERFET) - o H W EUEIL[E A HY B 2 ERE -

7S HAS J-POWER AFRIHLIK » FE R - A S EHVE
FER s E By AT RS _ B R 2 MR Y AR BEEZE R TR -
AN J-POWER A E[ 2016 588 DUFBER i Fy £ RE - #E 7R aT
—{E CFEFfTEREZEZE ) (Clean Coal Development Committee,
CCDC ) » &Y 8 J7 i HHimm TR ROle s gk - Y 2016 4 12 A
7 HEZ—TER R MoU » {E Ryt Z B & O HEEN{(chz - BERIR 2016 A
12 H7H~8 H » WAXEHEHEARIEZEGF —RKg#® > ¢
F 6 TR B s I T2 -

AR CCDC 5B Fetnrh I-POWER A FH HA L HE - A% CCDC
Zoms e £ AT (1)2 85— CCDC Meeting #EfTHR T T »
Q)2 EE ISOGO FAKEER:  3)2:35E S Osaki-CoolGeN 2 IGCC
FNHOEE T ©

MAEEE 753211 CCDC s » AR CCDC 55 2 TS e 28 AEHANAH]
e ~ B ~ SRt - BREdE S 4 [EEAISEORAE 1 A2 I
ZZIR T oA TAZAE SR - DLARIERAEE S 7T s T
J-POWER A2 CCDC 30meraiilezs); 2 iR -
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T CODC 25 2 KT
(WET 3 THER)

2. PM: 13:00~17:00
B H AT EE 15060

e

6/6

6/6

1. AM:9:10~12:00 3 &=
RS

2. PM:14:00~ 17:00
FeBIAL I OSAKT B2
g5 CoolGen 2\ = Z
[GCC R B
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R
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©@rae
E

RCHE

+ CODC 56 2 REgHNELLHE

(6 H5HLEA9:00~13:00)
(—)HEERAA:
BENE THEEETEMRS  BIEELRE(BRRE) ~ &

(B P EREINE) - IR (SrEtZepTifst
HE) - MRE(ERFHZRERET)

J-POWER 2% MU (Ett&) ~ #HE7 2 (BIFRESEELED

)~ HHE (BPREFEAEER) - SR (E
REEIEEHE) ~ M SET CROTERE
) ~ BH GBI (BIFRESEE &) ~ EEIAOK
IR ) ~ JORTZ S (BIPRSERSER) ~ A
FRHR Z OK TSR ) ~ el (BIPRSE B a a
BE)  WARS(EREE S HREEER) -5
PREEFS (BIPR = SEEE R AU ) ~ PR 2 SRR &
(BEHARME) ~ FRE (B SE g =

CCDC S _REHEIR



(=) &k L PR 2
Gk L5 J-POVER AEIN UL (Rt &)/ GEAF L5
S TAREN R
R EGE (NS )« T-POVER AFIRLLES (Bt &)/ GEA
& TR (S SER TAZR)
R LY

gt

(=) s (LA seminar BUSETT) NS EE SRS
1.0saki CoolGen IGCC /RETFEMETENE
(F&s A J-POWER AH] PIR5asT)

() AREHEHEEN LU > J-POWER A FELH A NEDO #4# (New
Energy and Industrial Technology Development
Organization) F:[EHFEE#EST (EAGLE project) (Coal
Energy Application for Gas, Liquid,
Electricity) /NS IGCC slBgfidatsE > EETEH 2003
TEFEFFAER] 2013 45 > [ Hitachi $20E5EH5 > T-POWER 22
o) e A st RS I [ 8 S BRI B fiE =\
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A Ab WE | (oxygen-blown two-stage spiral-flow

gas

ifier) KL SR BRG G BCRIAREIMTE CO 5T T

BA ATV R RS ER - i nTARIZ L EAGLE &t
HAEEy o HEE) N IR EARMIE Z S B E R o E 1
EAGLE project 73 =FEEHEBIA T EFTR:

Fiscal year 2009 | 2010 | 2011

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

Development of
revolutionary
technology for

coal gasification
with CO, capture

Optimization ’r

Environmental ‘
assessment

Oxygen-
blown IGCC

\
Construction starts.

Fig. 4—Process of IGFC

0
Trial operation starts. FExperimental Testing.

separation

and capture technology assessmenl

l |
€O, Conceptual design Design, fabrication, \ Trial The experimental testing is

of applicable and installation operation

to be split into three phases,

IGCCAGFC
with integrated
CO, capture

Construction and experimental testing

T + isi i -
Conceptual design of Do o Lot comprisimg IPSPECH‘ ﬂ'_}/ oxygen

lecl'lmical in\'estigatlion and installation festing blown I GCC, COZ separ ation

IGFC: integrated coal gasification fuel cell combined cycle

EAGLE

l and capture, and IGCC/AGFC
with integrated CO, capture.

ETETEE

sTELHEA

J-POWER 22 NEDO,METI( H A 4% 7% 7 2£44), Hitachi

NG

CO: eI

J-POWER 7\ &) & & i S biEEURE WAL R & 150
WK &2 RSREREE

CO: fife)T74

[EAEERTHHHE (pre-combustion capture) > B3 [ EEE A
Te ) K Pmde ) 2 e

CO-fie B E

24 g/ K

AR (1

J-POWER 5] Z t& R S5 5 PAH5E BT

AT EIARE

2002~2013 FEH#EITETES - SERPATA S ERTE H

(2) Osaki CoolGen Project EaHE



A, ETEEEES

sFEMEA Osaki Coolgen Corporation BT 2009 &=
7 H > H J-Power A EIEAHA G EEE A
| ILEHE - HERAIE 50%

G A=LD) Fi#% IGCC ~ IGFC » CCS Z 4H & 3% T

CO2 AG/RALIE

H 77 166 MW 7 ['E 80K 8k BE 25 B R B e
i IGCC RAbNE o PAEHZE 1180 MH
/H

SRARERIT MG

L PN A
R e SEWEYIg
50 g/ H

/@mbﬁw
ik AEER

RS

Het
p=l)
L\J\

BRI RR Bl A:
02: 30,000 M" N/h
N2: 50,000 M" N/h

G EER R GT(MHPS: H-100 TIT=1300 C : Multi-
Cluster Burner)
FH7:166 MW (GT+ST)

7K R L /K & 240 M /H

TREIRE L B [& B R4S FHE Kl B E5HT 58T 6208-1

CO2 Hite %

WREE R THHE (pre-combustion capture)

B. A = Frgideds - 4o [

Fiscal Year

2009 ] 2010] 2011 [ 2012] 2013 ] 2014 [ 2015 [ 2016 §2017]] 2018] 2019 | 2020
1 1 1

2021

Environmental |

Assessment

NEDO research project

Feasibility I Feasibility
study ! study 7
___Sludy .

IGCC with CO2 Capture

Step-1 I IGCC Design, Manufacturing and Jemons -ation
Oxygen blown IGCC Construction Jperatic 1
1
Step-2

T 1
I_> coz2 jure Desifin.
| !

Step-3
IGFC with COZ2 Capture

Feasiilt§ study [ ¥ <




B S fEERHR

—PEE HAR(B 2017 4 2 HEERE 2 ) 5 HIEUASE AL

AL
PE -

RIS

SRR

%:(H 2019 FEEE) 5 #8101 CO: 7
CO: capture Z 1& Z 47 KR
A SERE ~ BRORFFE

KEUEA% IGCC FEELR

SRR ) L
B - 3

-

W = Exaffﬂf WA TR | (Fuel Cells) » SHlEbENRIE 4L &
FUNEE IGCC 4 2 S8 EERCR (L E CO 7y e Bl

%% <l 0 S Es B GRS TR R E B &
AR Fuel Cells 2 m[{T14: - R ¥HE4ES IGFC %
GEMERERRRE
— P R H AR R
HH HiZ B
. 5%%5(%:40.5%(%\/) » 42.7%(LHV) Eg?f_u 40.8% (HHV)
ERER:48.0%HHVY), 50.6% (LHV) IEME( T R 2 Bl
SOX: 8 ppm ] 5 e
PRiiA NOX. égrﬂnrg Lo o Eiigﬁa;ﬁaﬁzwﬁ
BB 1 B AE | 8 AR [E BOGTRE 2 BE EfT CpsEse | EE
w
it GE 5000 /NEF > SR AT SERT 2 709 DA b | T TR TR R R 2 s
B g T | A R 1~39%/min AT EEF] 3%/min
PP
O IGCC ZI{bpABL USC fHE AT T A BB A




NN
7Ry

Limestone
absorber

fumace  cimtel

1t  COS ond MDEA MDEA;

converter absorber
Water Water regenem{lor LPG

1 scrubber scrubber o —

HRSG | \
Combustor DeNOX \

Air  CompFess GT ST AG i
1 Stack

Trea wateré ; ondensel
. Cooling Water /

\ Sludge....._.

Waste water,




2 kK TR R R TAR A RIS S

(¥R A . J-POWER A&] JACK7ZHL)

(1) EE g Hh PR B A 2y 5
W5
REHEAL A R ER R 0&Y 30 A B 2 RO T - R i A& 370
B BAEEMEFRZE WA IIZ &AL E R T A
e AT B AR A HIRE R OK » e L -
| P
[RIFE 1960 1% H ABRtGTH = 2 T IR IR E R BURFTET T
FETERE | - AT 2 BRIRIGERTE 0 SR
T EERE BE TR - [N BRI 5 3 B R IR PR i
PEAE -
WA (A
T E T B E TR B L LNG - SR {E AR
S EA E B AR HEE -3 T-POVER A F4EES
EWNEHIL B 27 2 MR B M 4K B A3 T U T s 7
Z 1% » SN IS REE T (R T DU OB R BRI R

J-POWERHE/AR] \ oy
\
=2 \f\ N..l.
BFXNER % by
\\ s
\ b
\\ " o
JEI_ \\ (0 L
apan
&R M} =
=t 8- o MR
1oaRs
@) afﬂ/ LNG" ] LI -aﬁﬁ,‘..n TOkyo

Rl wH ”
Iv' .’f
s
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e NEX 155
FREREEF

; g)y'/‘ia. —h

At
12 ha (30 acres)

QFRIUKD-HAKD, §
BEBLRR

§ 2001118 #1154 H&Esxhila
! IB1-28# BEL

2002 48 %15 BEEERE

81 zﬁt& 26.57Kx2 -pa :

4
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(20042 37 1B1-28M HERT
2005E0ﬁ %)?2'5*% fEI

. 20044 45

|2000F 77 # 2 54 EX@ERAs

20094 7H
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BRI Wsprs
ReEAETE TIRFEA B B LT R T > T-POWER A H]
FIE TR (1) PrEREE R & P& B 1 5Ei—(2)

SERK 1 et — (3)IFEs 142 ikl Hz= s U 2 5ed ) 2

TEEIRFF s Tt &

(2) B EERCRIE = B (B B C% AQCS)

B 142 SRk 182 SRk
ZEARRE EElE FEEEERE ST (USC)
TSRS 16.6 MPa 25 MPa
TR 566°C 600°C
PR ORE 566°C 1 571% 610°C

2 5FH% 620C

SEERIFRER(HHV) | 4 38% 4y 43%

(3) FEMZETHRIURE T (BLEE 1&2 Fepkibi)
B NOx JRIE - BEERSEE D 90%
B SOx JREED 80%

B L 9RME | BB 29 | B Lok | BT 2 9

26.6 B KW | 26.5 &KW | 60 & KW 60 & KW
HEAEY) NOx 159 ppm 20 ppm 13 ppm
b SOx 60 ppm 20 ppm 10 ppm
¥IEE PM 50 mg/m’ N 10 mg/m’ N| 5 mg/m’ N
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ELLVEREBOT-6HIC -
2N RRERZEE  (ReACT)

T T
- REBHME 5
* 7Kﬁ%i /Jﬁ
- REMmIE A

FTHI PLEZT JEMER (R A )

A

W POWE

Ho—N—8AFRY/( O

« MLCAREZEIHLE
BRER 255FhY x4E SE-RE A
=105 (1085048 ) REmEE
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3.5 R = PR R T A TR
(GwA: 88EAHF Ko
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- B SE
)~ BRI EHQ017 £ 6 A 5 HT)

1. BREEISR

FEEPET Tsogo MRS - 8RBl o] R B ER L E HRE A
(G A ABATHYE A RS TSR » FEpl G 2Bl 5 - WAE
et A BV B & FORZEREY R R EEAE - A
RS o WATERIE A SR o T > o] DLR R 2617 B
B - PO TR DERGELE T - R KSR E
HYZEFRIEY » BREHTFTRRE/N12.5 AH) » (HEERAEEE
LIS 7R o FE T AR~ R ABREM - FHAERERESEEERED
RO R BRI R R EE N 2 ML > R B R THE B T
S NEE SRR SRR - fREL T B S W N R A E 8%
BRALZZ R AL - B8R SR MBI R RE — B4Rt
FERERT > B T DRI RZE LIS » 75 5 B KAy
JHl{RE -

BBEEMAEFR  EUMENIGE  EREREE - #K
FENEFEAWSE » B A S S EE I S BRI (B
FEEHZ AN =IRE) - REMHRE  BeARILZE -

%%E%&%ﬁ&ﬁﬁ.wmmR%%%zﬁﬂﬁ S
B E HE TR B B S AR WG F Y B H 5 BESS -
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(RS P AR (Y S [SCEH F EE ZE FET ARGk B RS » RSN S FEEHEETT -

TN
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¥

IS0GO FEREIEH 3

S EHDHMNS &SNS R

*

L E > FHHETTIER - ]
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2. BT R E TS R
@& i BTN KR R M
LA B TR ZDE » WD AE R = RE RS  EREET
o BLetE T 2 s E IR REK - EAEE T %
s HARE(EAZEN L E - 22 SOx(ReACT) » NOx(SCR)
Je PM (EP)EmSeEm 54 et i - MEis b B 1B s r IR Or
B EE BT AP E S E e O A [E B -
O L RR R
o W/ NEEIERE 12.4 A ~ SREHREEHES - EENRI
iFa AR LR A THNARSE - i TERCE/AF/ )7 2 HAR
T
o RIS NI RS B E
o ROUEMIEIFIZRIR - TKE ) K TER ) BEERIE 2R
AERMRERFE o
L iy
o PrEREE R A B SR > (EaZ I A #1 A > B HART 2 &0
B MRAH 4ERF I A (I R
o Y/ NE BRI ESMERLIS (R E HE 2K 120,000 MELE
40,000 W) » 7522 AV 230 _E R AR R =0 A ~ ZKRE ~ Rk
fETEE
o TERhEFE T R A FRUCF & /R BT EER /K -
O EAHBAHLS -
aHCAH SR R LR S, - S 2 TR MET T R B HAE e iR
P DUB R B R e H 2 2 R P 22455 - ARSI R PR s
T.2(Slip-Form/Lift-Up method) °

B
R R AT SR 2MPY IR 600 C/FTRER
s 610°C: 2 5FH# 25MPa/ 25 R, 600’ C/AEZEFURE 62070),
BBHCRAE 4396(LHY) -

@ B 5 ¢

IR FEE G W Ak N K R B 1T =S (Tower-type Boiler) »
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(B 47 & (Conventional Boiler) S AN 30% (it F 4B = LY
100 >K) > FHHERE/N 209% 5 sEARE RS HEN (L -

L Oty
PREZEHAY ~ FEENGCSERTA4H (tandem compound ) * 4/ INB B EL
g Rim(KBEIER & 45.3 S2I5}

O 1= R AREZE
PR TR (R B R BB sa T (W3S 5 T induced draft
fan | PRE =) RO BRI 2 R K EE) -

O [FE A LYINOX)ER TRas g
HrieHRR T A EReR T EREAEEES ) (low-NOX burners) £
F T R ER 0P8R 247 ) (two-stage) DASR » JBEZE FAGSESEHE %
FE MR 57 EZS ) (selective catalytic reduction)(fE SRz FHUR FE4Y
360°C) » DLZERIEAS BB 2 EHl B -

@[3 EE(PM) %
VERE B PR E AR R - AR 2 FFEE 52 EE 25 (Electrostatic
Precipator) (B SRz FmM 4T 150°C) » SEEEasRAIE R Z AR/ INK Gy
DATE & EERF BT - Pt 2 Pty FHEREERS [N ik - #E
AN —HEEHEEE -

O [27 E EVI(SOX) R PRa% i
i EP 2 SR HIE A BB 2 SRy Tz s i )
(ReACT : Regenerative Activated Coke Technology)(/# 55 &
149 125°C) » Htida S " IR iRas ) - bR TRRIRE(EY)
(SOX)4h » L EAFFREFLYINOX) ~ FREEPM) ~ BRoK
(Mercury) ~ BRECE Y= (dioxins) 5 Z BB 7 - H X BB /K &t
D& ERA A IRAEAE LY 1%) i X S 2R R K >
PER » ReACT T ZAE(ERHE Fy:

(1) "JEMEE R (activated coke) T " RIS | F 3 A > B am AT
WsE 2 B A EPI(SOx) I BT - R B SOx & A T S MERE SR ) K
WE T 7 AR T FAREE | (regenerator) HET TIR 4B R

A" AR N AR S FERF SOx | T EMEER ) BT DA
EFR » Z1& SOx B RAaEEL S SRS 2 Wilik Bl 2 (%Y 98
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%) > BIEMER - RIF TR0 T RS | B PR A (re-
use) 5 BREERI BT HE BRais e -
() SSREY SOx HEBURRE =~ #8l] » vl T IEMERE I N IEE
PN 2 R A L T (R P L
(4). FFEP A 7E 2 S M RE SR 3000-40005 T BEEE 2 JEME
FEREIRIRDTY TCLP falpatiiz - 2k 2 /KJERUE R
TEEE IR -
O 5K
— R KEERULER - DE s ar e e R KR B R R H %
FEPUNER R BB HOR (1&2 SRR KR 249 690 M3/
H) e
) SNy asiit
Isogo BEMARIRHES/ N » S22 B IS > S T KA
| (R EREE 10 K 2ERER) & B R A 4k % e R
% " HYDKBSEEA ] (coal ash loading wharf) /M » #&-F R BUHU R /ML
A A Z Akt ea b AR B ©
) JEElEq
B 1 PR 200 ARGEEFUER > DFER S ZE B EX
AR R ST > s EBLRZEBH B IR Rl e
& fHEK
{FFRENE KIS RERIEE S 17K » Bal7K R 2 TR
TR ZEFEHITE 7°Co st i DTSN 5 2 E N AR A A
AT -
SEE S K E R
(O FRasRAEESR  AlaRERTT  RFEERREEG T
R
QR FINEGETER T REEIE EIR ) BEER > FLELEEETIER
SRR -
Q)i B A PR R B -
@ EsEE L EREAER Y 15%EE 2 20% 1
A 2 S AR ZE i T N T4%351E -
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O BEEIMNIREREEE W EREA &R T -
&K e

(DEE

?}T@_D@iﬁ%)ﬁ’@ﬁ@ﬁ(fgﬁf?‘%55;5%[‘[%@@)@%) RN HETT
"R FE J (coal-blending) 1% HE M 4H (A o B ER = BV(E B

(5900~6600 Kcal/kg ; GAR/HHV) » #ifs (AD)<0.6% » BEIK
7(AD) <169% -

QISR HLIE ~ 7 - B

o BREFATBLE TR (4 B 2.5 BmUE LA » BEEERINE © 4 FE

BEE PR IUE g E P AR - DLETE L A -
° %1% AT SR 15 7 (Alr-Float-Type) » S M

EE>

° kﬁimﬂi [ B PN U B R S e B U L (coal-center) > FfEDR 2 51
B FHE -

o £ 6,000 Mg/ NEY 5 EHIf (self-unloading coal carrier) » “FHEK
& 2 Al SR UE SR L 22 B R EUY

Isogo Rl SR AU 2 ase i 22

W7 1 1 7 2 1
- SRS (RIS 30% » i) 20%)
YR TCDF-45.3 TCDEF-48
Ba fEZHE A (indoor coal silo 2.5 ESIE/FE*4 )
R R A
el Ash Silo ATFEE 10 5 » $RLAKEREFIF
R i ST SRR « AT 3 PRI E R HLUR D B 2
- R ERE A GER 6 TR
ESP i EE99.94%) R EE9.97%)
o fﬁﬁ%ﬁiﬁf EMRERIEOTSORACT)
(ReACT 3 Bl (ReACT 3£ E [ NOx/SOx/PM/Hg ZIhEE
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NOx/SOx/PM/Hg ZIj5E

De-NOx SCR(87.5%) SCRO1.9%)
fE FEAE 200 A RIS > FERIRELY 125C -
GRHIELR 20%(e 55 ~ 1EEM e R EE R TR R AR Bk

R AR(FR/E ) © B ~ B ~ A ~ TR ~ WBR ~ TEMERRRR

22




() ~ OSAKI CoolGen IGCC EaZ:s

1. Osaki CoolGen Corporation 7\ 5|5y &

AR

Osaki CoolGen Corporation ; 2\ E{&ELH A
SFHLEET Cool Gen Plan 2Ran44 » FEHEF
WO Y KR B EHT  (Osakikamijima)
[ H R R RN

ki H B

A H B

kA H B

A H B

&

th R 88 74 PR 2 5] ( Chugoku Electric
Power Co., INC.) K& JjE#EAR
7\ H](Electric Power Development
Co., INC.)

B ERENTRIEICEE T IGCC S Rl f —
FUbbe Rl R BRI i -

Hiroshima Prefecture

Akitsu o ey
o, L Takehara Port
o

s ¥ Akitsu Port

Tarumi Port
Osaki CooIGen Shiromizu Port
(Osaki Power Station)

Onishi Port

N

<

23

Rl b SR RS T
MENELEZES > AORS
RALBIIME - RE T E - HAT
37900 A - ARG ELEIR o B
FOREH BRI > BRI
&E - B EASEKR > Bl
RFALE - B BT BUT
EEZSER R AR 2 R
ERER > DUERBIR AR
HEE -
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£%51j OSAKI Coolgen IGCC & IE

£:%} Osaki Coolgen IGCC Bk fifi




3.0SAKI CoolGen IGCC stEHER FE R =(EFEEL: H 2012 4
R EFESS (Ministry of Economy, Trade and Industry: METT)
BN s B 2016 F&E A IR B T2 R Gl 3% 40 4% (New
Energy and Industrial Organization : NEDO) BV N7 IEETE -
(1) 25— P& B R #E 1T Wk SR 2R 52 SR (B 48 118 B8 38 &8 (Oxygen-

blown integrated coal gasification combined cycle : Oxygen-blown
IGCC) Z REUEEAF R » sZHL T Ko e R HI B e R LELIA
HE'; E15EE (IGFC) #FEERlah A
() BEFEEL BT E S IGCC ERdfhie — S bhxiy R
Z o dia TR REE IGCC E@,ﬁﬁiﬁﬁ_H1 EhfTE 2458 ©
() B=FEE » AREiETE R HE— D B SR A - DA T
IGFC [ffaz — & bhxiHfe AR -

= Project Schedule
Fiscal Year Fy2012 | Fr2013 | FY2014 | Fr2015 | FY2016 [ FY2017 [ Fr2018 | Fr2019 | Fr2020 | Frz021 |

First Step
Oxygen-blown IGCC

Detailed design and construction Demonstration i : | ;
i | | 1 | H | i |

Second Step

1 t t t T
Detailed design and construction Demonstraﬁon |

Oxygen-blown IGCC with COz Capture ; 2 G
1 H \ 1 1 1

1 1
. ! ! I |l haaaaaaal e e e b
Third Step ! | : : ioemued design andconsmmuon
IGFC with COz Capture : 1 | i i

BWOsaki CoolGen Project

Oxygen-blown 1GCC

Heat recovery steam generator
Steam

Combu: tbl e gases
(CO and Hz)

Air

Sk Combustor1

E] Oxygen B

L Coal Syngas Generator

cooler

Air sepa'ration' Gasifier

unit

Gas turbine Steam turbine

COH

Shift reactor }X{

Fuel cell

CO:z capture

RSEGENTE Ol Oxygen-blown IGCC with COz Capture BRGSOl [GHC with CO2 Capture



4ETETEED

o WAREEA R GRS E AR > WA S B R AR AT
FrEMERREMAVENT K - REEAREARLE AR
REVEHE » RERAThE H AESHE SRR IR 2 — -

IGCC 3 & A S A4l VA REm IR 2 B 20 i i B DU B R
T3 E - 1M IGFC SRRt RS & IGCC » 1SR AR R
(BB TR RS DA =R G R 88 & (triple combined power
generation) it Ay BT THYJTZE » BB EE 7 AR - HH &
fem 7 ERER - IGCC et 2 — A bk B ELVEE
45 USC H4HIE D 15% » 1 IGFC Pl Et#4H RIiE 4R USC
PR D& 30% By —SqbhHEE -

CO2
Approx. 30%
reduction

55% or more

Integrated Coal Gasification Fuel Cell Combined Cycle (IGF(
o (Commercial plant)
Heat recovery steam
. . y Syngas aty
High Temperature Operating Fuel Cell A ittt
e.g. solid oxide fuel cell [SOFC] ' . I
Fuel Cell (FC) e . S Fuel cell |Combustor
This is a power generator that creates an —_— Generator
electrochemical reaction between e
hydrogen and oxygen to make electricity. Coal
S Gasifier Gas turbine  Steam turbine
RIS
Integrated Coal Gasification Combined Cycle (IGCC) CO2

Approx. 15%
Heat recovery steam reduction

Synga: nerator
46% to 48%
(Commercial plant)
Oty |°J"?‘:l ! , 1,300°C class
— Generator > 1,500°C class GT 1,700°C class GT

ag:;é::;t]:&ge‘é%ré * application IGCC * application IGCC

*0saki CoolGen demonstration scale

Conventional Model

Pulverized Coal Thermal Power Generation (PCF)
Bolkr g 38% 39%to41%  46%to 48%

team
= S Advanced
Supercritical Ultra-supercritical  yjtra-supercritical .1,
i o pressure pressure N pressure ok
Steam turbine (sC) (usc) (A-USC) ‘VS
(Base)

26



5. B £ R M B3 i

& S bR
PREERTTHTE —SF bk FZAI IGCC %Ry LRI IBAT R
Ao ELS R ~ /ISR S A LR AR - B RERE(RAEE
I ReRA e A b e A FTRErY -

o

:Jﬂeg‘!SB‘O‘
dn-ues|o seq)
uonoea. YU
uolletedss 09

O IEE (B R E:
B RALPTERAI N A PCF EBMAVEE M ~ #E It RSELR
B INIEE > bR T AR EIRSN - EAER EAYRE -

"Recoverable Reserves of Coaly

oy 8915
1 Anthracite/bituminous coal e 45% billion tons
Sub-bituminous coals=su=mmrsmmss 32% (End of 2011)
BrOWn Coal ......................................................... 23% i

Source:WEC World Energy Resources 2013 Survey
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&5 VIR ESR

B AT SR B A B Bt & GRS Y [E Re P EDBE - R
I o R ESTELE: PCF BB/ > —2F - Osaki CoolGen A EIZK
ket as BT AR A - A E R Bps ey AR s LI ADRL -

Osaki CoolGen &g & &

O A SRR

RGP B ESREN CO K HY SERIARLSY - i B B
B - R SRS BT 1 - T e
TR -

Example of Gas B CO--59%
Composition Hz--23%
BNz 12%

B COz 4%

@ Other---2%

& _S(LERATE R4

*This is an impression magc only
TEADCL E DNy Toad Lo



QEIEIR 24T

REGARE PAE BORSALE Ry PRI A SR im i 5% BRI BE 2Bt i
FER AR iR S AT AR > S DR Ry 166,000KW -

EIERZ

AR ZSFERE 22 SRBR A A B 2R A P TR Y 222 R HL O Bl B SR SR
FIEGR © SR LURIEEE - T EURATH BOBHY (i -
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R Z G R H SRR L £ P — S bR A E R o L2

Overall helght Approx.75m Gasxfler(Approx 40m)

@ FATFH LR

AR LU R & R TP RIBRN IS > DLZE AR B2 PRRBE R
R

RNt NG Y
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RSN

RESR B R LR GAE ER R KR R IR T4
LIFT & 08P P s Y FE AR

6. Osaki CoolGen Project E—FEEL : IWER IGCC BRETEANE

k&I IGCC Emilat: B AL R b R bELE L —F1E
A1 SRR LR RTINS RGR » 2% GECRIVENELE S SR

2 AES FOR R b A SR PRAAUS R B R [ » 3 T 20> Bl
SRAE SRR IR IR A BEas TR A BEHEBD SRS Em A - SRl dm YRR AL
FA ey 2R 2R BT PARE IR S B HR L - T R dm bRl
B RSRA AlEs A BB R A2 2R R 20 SHEED » TP RICRE B
@%ﬁ%f&ﬁ’ﬂ%@aéﬁﬁ; (EREREER Ry S RNy e SGaE
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BDemonstration Facility/Schematic Flow

Coal Gasification Unit

Gas Clean-up Unit

Char
Removal &
Coal Syngas Recycle I Y
cooler Air
Coal
pulverizer
Hopper

Ligh

- }

» | Wastewater treatment unit |

RS
4 t oil .
# 1st CcOoSs 2nd H2S HzS i
| water converter water  absorber regenerator ‘
Gasifier | scrubber scrubber ’
i

Oxygen

Compressor

Nitrogen

'—eGenerator
Cooling water

. . (Seawater)
Air Separation Unit : Combined Cycle Unit

7. Osaki CoolGen IGCC EE WG F B F IR

PR R4 (Coal Gasification Unit) @ PR ~ BE—FARE=C -
R e~ PO - BLR(EAE 1,180 WK - SRHAGE
=47 120,000 m’N/ -

7R EEZ 4 (Air Separation Unit) : BB EEZER » B EL
30,000 mN/h > E &=L 50,000 mN/A e
FESFEA4E (Gas Clean-up Unit) * &M S RE P E R BERIYL
2R wilolE i a ca AR - ABEEL 50
TN
BNz R A4 ES (Heat Recovery Steam Generator) © 25 BEF 24
HATEIRS -
Rt K 72 0mi% (Gas Turbine and Steam Turbine) B #E
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EFRIERE L 47 > T 166 MW » EUBERISERFH 1300 °C 4K
AR B -

M« 2EARBOKEZ2EE > 185,000KVA [FEI2 4825 -
S (NO« Removal Equipment) *

SCR (BEFEMEBLE

BEKBRIHE 24% (Wastewater treatment unit) : FRA Z REAE 600

m/R » BERRA LS B RS P LR 5 BB K R T 240

°
® NO. fifzs

JiR S )
°

HE 240 m/K -
°

AR (Fuel Facility) @ ENEEFS S E 45,000 W - #iAs

& 300 ME//NEF

= M ain Facility Speciﬁcations [ Uses The Chugoku Electric Power Co, Inc.'s Osaki Power Station facilities

Main Equipment

Facility Specifications

Coal Gasification Unit

Oxygen-blown, single-chamber, two-stage, spiral-flow, entrained type (Amount of coal used: 1,180tons per day /
Amount of gas generated: Approx. 120,000mN/h)

Air Separation Unit

Cryogenic separation system (Capacity: Approx. 30,000mN/h of oxygen and approx. 50,000miN/h of nitrogen)

Gas Clean-up Unit

Sulfur removal facility: Wet chemical absorption process
Sulfur recovery facility: Wet limestone and gypsum process (Amount of gypsum generated: Approx. 50tons per day)

Heat recovery steam generator

Reheating multi-pressure natural circulation model

(Gas turbine and steam turbine

1-shaft combined-cycle power generation system output: 166MW
Gas turbine: Open cycle model (1,300°C class) / Steam turbine: Reheating condensed water model)

Generator

All-closed horizontal installation cylinder revolving-field synchronous generator (185,000kVA)

NOx removal equipment

Selective catalytic reduction

Stack

Steel-made free-standing model with a height of 200m

Wastewater treatment unit

(New) Wastewater treatment facilities: Coal gasification facility and gas

(Existing) Treatment capacity: 600r per day clean-up facility, etc. / Treatment capacity: Approx. 240m per day

Fuel facility

Indoor coal storage yard: 45,000t / Coal transportation facility (partially new): 300tons per hour

House boiler

Natural circulation system: Approx. 21tons per hour

Cooling water intake/discharge facility

Deep-water intake (Bottom of the sea water intake pipe system) and underwater drainage

Harbor facilities

Coal unloading pier: 6,000DWT class / Unload pier: 2,000DWT class X 2
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8. MELHE

® % 1 Osaki CoolGen IGCC /REUEEMAVRCR HAE Ry« 40.5%
(net HHV) > 42.7% (net LHV) -

® 54k ¢ SOx BER : 8 ppm (16% O £&#E) ~ NOx HERX : 5
ppm (16% O: F#E) ~ AR TEYIFEK 3 mg/m'N -

® PUESEMLAVAEAME ¢ Basg n R VB VELE - ARAGREHIEU
VRIBEBE R A Sy Z ARIRIAREH TS -

® LHTIFEME ¢ SEFIHNE T0%0L L - KK #ST 1,000 K
5,000 /INEF Z M PRI -

® EEAVIEIENE ¢ BRsE R R A A R A 3
1~3%/min FYE T2 (load ramp rate) 223K -

® RV ¢ pHHE R H B AR I SR e BRHY

e -

— oA

9. TNEIHFAE

® T/ 1 FY 2012 4F ~FY 2016 FEiE(T F R 2 Aeket pok
i > FY 2016 £ ~FY 2016 FE#E{ TR -

® LR L FY 2015 AE5gpiass -

® LM ¢ FY 2016 fFESEpisE st -

® RE : FY 2017 FSERAARNIERE - K TSRS o FY

2018 58K A REAZ BB s BB GE M, -

= Demonstration Schedule

Fiscal Year FY2012 | Fv2013 | Fr2014 | Fyz015 | Fv2016 | FY2017 | Fvz018

Major Process Detailed design and construction
i 1 1
i

Civil Engineering and

Constrichion Werk Work design Civil engineering and construction work

| Standalone equipment trial run |

i lectri A ¢
Machine and Electrical Design and manufacture Installation work | General commissionin g
]

Facility Work

Basic performance, operability and reliability verification |

Demonstration ' Coal variety compatibility verification

sjieleq uonejuswajduw|

Operational improvement test
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10.5R B HSS T B 1

® PhifER(bE e E) > R TR R R SR bR e
Bk A IS RS YA BReR -

® SRILEGRE I b~ TRIEHI A ERSS - B E R b~ N ERHY
SoRMGEE - REER(ERER GREXCR) MRREREEHE
T o

® TERAKFGRIIEIFERAIEL - DUEA R DACE AV S #EE -

Syngas (e.g. CO and Hz)
Heat recovery ¥ng J #
section

Flow in the Gasifier Conceptual Diagram Varieties of Coal Applicable to the EAGLE Gasifier*
ioE
Upper stage: Low oxygen ratio b a2 EAGLE gasifier [ Pulverized coal-fired power
Coal — Char Ag R

Char + COz + H20 — CO + Hz2

/
/
/
|
1
Upper stage bur ¥ Ha
\ Cco

r. : Ill D
X

n
o

n

£
]
Q
E
]
8
o
=
&
c
=
Oxygen Pt Wy ] <
. .M &
| “m Qo
: £
Gasification | & Coal 3 8
section o
" ® 10
| x
i \% / /; i \ &
=}
Lower stage burner  *,* 1.200 1.600 = results
f . R e E est results
Quench section ' Slag™4 Temperature (‘C) 5 05 1 ! L L | 1 1 ]
v A, \ Lower stage th xygen raha 2 1150 1200 1250 1300 1,350 1400 1450 1500 1550 1600 1650 1700
N\ Coal + 0z > Ash melting temg ure ('C)
Slag Source:

up the EAGLE gasifier thi s developed in the EAGLE pilot test (Electric Power Deve!
oF y

11. Osaki CoolGen Project 25 —[EEE RHa A A EL H A
& IGCC Bk CO. fife R &atEndil G —&oMEG
PR RECHIR 1% 15 22 FThE 5% 2 — R BIRIHHE 2147 - /K- R
JE g — S LA /K f S bR ESR, - MikiEE A bhix
R A A LRI BB Frifife - SRR RS A bhxdtifetz - KP
FCE SUINEHE 2 SRim i -
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SEERCR | B IGCC EMiffa —E biimie 28t - E e
90% HY S bhix &R 1500 oC SE&RAYFOEEmiE - PRI E
SRR LAZEE] 40% (net HHV) -

THIERCR Sl - T A LRIV
ey S bhRAI R =

9% DL E -

0% AL >

ER AR M R TSRS - BT IGCC BT a% — S L

ENSERFELEYapawif G
A 2 FH B g e U s BE A — SR BB AV RIS > T2

YL

HATSERE -

BRIERE AR A B AR R E Ry LRy -

BDemonstration Facility/Schematic Flow

LAty

CO: Capture Unit
Shift reactor Hz cos
Reaction:CO +Hz0 = COz+Hz Sbebrber

b4 = COz,H2

Steam w=p 4
] ]
—® To—8

COHz
IGCC Facility %{; E

Air separation
unit

Gasifier

v
Il -1. I Generator
. Shift

Low Temperature Operating
Sour Shift Catalyst Facility

= Demonstration Facility Overview

Demonstration scale

Equivalent to a 15% CO:2 capture rate
from the total amount of syngas

CO: absorption
regeneration system

Physical absorption

CO shift system

Sweet shift (Gas extracted after desulfurization)

36

Water HzS
scrubber | absorber
Compressor Gas Steam A reactor
turbine  turbine
_'To the gas
COH:z 1 treatment facility
Steam
Low Temperature Operating
Sour Shift Catalyst Demonstration

We will conduct a demor
f talyst t use

stration of a
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(—) 2016 &£ 12 A > CCDC F—REFEEE A FHEE
W o gt 6 THEBUEITIET - RAEIEHEE T
DA BERFERAMTER - 54 » CCDC BB R
SR HAREEST » dmr J-POWER A\ FIEE F i AR
T A EELES ST 3 THTEETHE > -
POWER A EHZHEANF AN ESERIETHY ISOGO &
W R EEHY OSAKI CooGen IGCC g » HETier sk
Z£ -POWER A FIE1£ Mr. Murayama fEfRE S0+
Ff > BLEMS I A B 2 S B s > v RN
AR gk B B EE T IR R SR B A 2 ke
HAT -

(Z) ARSI FEEEREE TER - 25057 TEE%
o DIRERESEES  EENF TSR EHE A E
El—f B ENSEARE - BB KR T e
JETT AU E IR T N TR T AR CRase i A LR TR ks T
KOEMEESE o LR AT R N R BB R E K AE
MHE PR RGeS E » ES5EEEL TR DI ER
FHPRELER > #PBESANTSZEY -

(=) AR5 Osaki Coolgen IGCC ERaAL TR E Kl 5
H IGCC R EHZERHE ~ AL~ L RSF RAETER
tRAHFTAHRY ~ 38 BB > Ha KRR eaAe IGCC WiIEE#
VRIBERERR - MBS TRIEE S SR B By Syngas @ FFE AJREEE
PIREE - AETMHEBD Ul - R AR T S B {EH AR B ST
PRIk IR TR - HINS TR AIETRER - g
AR ) 0 HRE RS EE R - 7N B AT e
FPEEEZ MR HEIHE - ZEEEEEIR R R E
IRRE § 51% > LR IGCC B & AR i
i\ o (ESE R )T 50mRe T2 -

(IU) ISOGO B g BT IS DIMES 5 24k > AR i B A & T T[]
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EERAAEREE - IR R B RS TR R T K 25K
AT 5 B R FEOR 250 AR - T A8ER ReAct #z=XHRAR
HEE AR ARSI > ReAct (R EMEER » thFEE =
BrEEsA T 7R ) BURER > BB Ry ReAct 2 HAVKIRE
FEEHE A A RS &2 25 PR

(71) 1,000MW HyRREAH S A AE Y B = - AL
J-power TR BHIAIFZEHF ReAct B 600MW $5 A& F 2]
1,000MW #4H m] sE 7B R o

o B

(—)CCDC EFFHEE%EE MOU £5 » #H EIHE IR FEER
Mo 25 BITCHE eSS R TS A
JT—0 @I TR EE T aFE (A - 5% -
Al ILERE - RrETR T TR R AR &
{E - HIERIANS - HE9EiE -

() A FeEF - -)POWER fEAsK CCDC &ak )7 =l
BhI—XHEEsEEEANET SEREZEE T
(Committee) 377 * H— R T TIEETEHREE S 1 (Sub-
committee) 1 THX H TAZMERGlraE A > BILA 2 Tl ey
RIRERC T B as » Bl NG R 7 TAZA s T
TR BN iR RS AR 2 AR 0 o AR
R > EAFI CCDC &t E8)  FraE E F BRI 23S
MENIRATEE > EREERT

(OMRIBARR Gk TamilSaBie T 17/ - &5 ]-POWER
INEIRETTAOMES N R R E S I ASTR NS
JTLH AR EETT T TAZATE R ZEEE |, (Sub-committee){F 5
AV ERET

(O R E R 5 H A1 J-POWER A S IEAF #E T TR E
PR EE MG BT G 2 B BRI &% 600MW) » e
W & 2 TR TR T - MR R
5] (W AR B B S R R R S ) - % R T
AR/ DARE ISOGO BRI R = 8sat » PRI iRy
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committee AR i ©
(2) Osaki CoolGen IGCC EEE’E##:J-POWER A H/if# >~
Osaki CoolGen IGCC &g H Ril i AT 55— P& BB 4 2 i
ZHIHA - 2480 0 IGCC MR /)7 » LHAE ((EHEE
BERE ) B (BMEER Y CO. BRCREIE) FmA H
TR EES > AL - B Osaki CoolGen IGCC B g i
LEERELE T & SHAN A 1248 Sub-committee 3277t~ ik °
(3) TR BRI J-POWER A\ &) 2 MALEE R B RIEE
BCEn TAEERDR) | JREERE - HigimE A 2 K A fr &
HAIRIROE S BRIy < BA& =K » AN H] HRTRER
JETASNITRI T TH < B AR AEFRHI(CNS3036) » 1 fit A1
VR R T T A EADERESEE | » IEJ5TE > J-POWER A H]
FOREE B A EE A ER B ST &R A A ] 2Bk
FIA - ATIIEA N EDRBRAE AR 2 HEE) © ERk -
POWER ‘A EPARLEERE T T A B R R EE | A By
Rl & L EE4N A 1% 48 Sub-committee A i e ©
B &g ]-POWER A ={ERFFUE A (Coal Silo)
HHEA LT EE il e By e fism - HEZ T -
AN E IR B AR EE i 50 FH R 2O B /7 T 2 S e i
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