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The Present Situation for PFBC Project in Japan

Yong-Jin Joo, Suk-Bin Seo, Yoon-Kyoung Lee, Jong-Jin Kim
Korea Electric Power Research Institute

1.A &

Megdwde 7y FAE FHay Mee] 158 ¢ $#7339 ol E nFg
737t A 7zt divisly] fsiME 83 2 7leAe]l S5 Av)e LA oz )&
A ZaAo] dFsgn A} o)HF FAANE 2H7)4(CCT, Clean Coal Technology)2
A FEgT Qe dAddd e Hestas Bz (UGCC, Integrated Gasification
Combined Cycle)®d 714H%5% Eegwd74(PFBC, Pressurized Fluidized Bed
Combustion)ol lom, o]9] I L& AS5A F7ALFLFAYAGALE 20004 19)
of ¢jstd 300MW FoZ 2007de] AA Ago] wrdHo] Ut olo] F FHy|&e 2
T diHlE Bl HEE Y8ty 71&4, A4, $AAH 5 AvtdAd] W A2 A
I dlzd og Hrizk ey v IGCC Zl&d sl Addoz Hrxgrt uiu g
PFBC 7]&dl diste], $4X oz olalololA 7} %3 /4gsz Ys Y& PFBC =
2AE H3g ASAY

2. PFBC g%

7F 449

7t 22 oA d2E 28 FA 758 FHAA dargE gaoz o)
A B E V)8 ol&dld F7EHE FEEAR gty dAtAE 4" B0 AA
3 F g PESE 1S EgUA gojrt

v 54

Aedd A&, petroleum coke, YA E 59 I dro dast sy, dAe
=7F 800~900C B=R 3P S§2ERT Yo} FHEEFo 7]AsE slagging E=
foulinge]l Dotz &1, F7] 9 AL7t A3HA| o} Thermal NOx7F HA3x) g
o 283 FAsE(SOx)oly 948 FAASFENOX)Y &S Asr] ga Wxo Ay
€ F71E Favt gled olt SOxE A4 me WAz e gAE Mun 7
@3] PFBC d23AolAM 99% 712 AL $ glon, A8 NOx: A47H4E%
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Freeboardel]l ¢tRUolE Fgl&gtozn 9 4 U7l dEelrh
852 dan: wy BiY 9&¥o] A1 FHEEI ¥ou, A22 WA G
Za)o] nie LA vwstd FAEFY A5 1Q

of #UBHA olFolAE FAel ol
il

HAL 29 F Jonz nry FAEZ HA7 JHEEH 3~4% Zgol o o ¥,
23ae B7)9 988 ZAANCEN F £l RFH )R AT Z7] AAAFE Fole
graloz R gHol goldrh

Full load Part load

Max gas temperature Reduced gas temperature

3

2]
Fult bed MR/ Fuli steam A Heduced steam
height W? production pro:uclioneﬂ
Reduced 5
bed height
Max air and coat flow Reduced air and coal flow

Figure 1. Concept of Full-load and Part-load operation

ool wWEEE e u4dol Heun FE7F gol ¢ AEAAR AdEel
7t &8ttt

o, 7ZleAY 4%

A7 14U® PFBCE A48 z7gded gz, % daxd 79d A&E =
98 71As712 278 24 g E Topping PFBC7F 7B Foi gled, Ad g
%A 712) AE2A 7EeARt 3~4% &2 F£Folx @ATFAVIES
£ % 4 Qe 747A BASET AFAAE £EFT0~8MW) AF=2 &
A4 ol AYEUL YR Karita THA 30MWF(2000. 7 EF )l Az
23 Motk A qAMeZ F 117], 1,533 MWesl PFBC 2d&7t 7HE &R, V&

74 Foloh

MN rlo wo

N
o*;g-«

o oft
5

3. 989 PFBC Z2Z4E §%

e Qo4 PFBC7E olml @& Austs
1200 2es Jez2A IAE T Qew F
Comulative 1016 MW7t $AHAY a4 Fd Ao

M) (Figure 2 & %).
w00 Table 1A BAA R0l ARAME F 4
Me] PFBC ZAEr $£AHzm AU 1A
O wm s m ma we ww ZFo] glon EF AHGS JEER AU

Year Commissioned . [ = &

Wakamatsu PFBCE AZAdEo2 o7lA
Figure 2. Cumulative PFBC torst A#o] 485 Ux, Hokkaido RED)
commissioned capacity in Japan Tomato-atsuma 3%7] 8 MWF PFBCY &



deo] 1998 39 AasAch. Kyusyu ¥

9] Karita TREE 19999 8¥9 2¢ A&

o $RAAT A 80 MWE AAEA F %“ﬂoﬂ 1999 10¥ 299 ’“:"‘X—igi 3
2

Azd L£AH(350 MW)E
F 27171 B

A A8 k. Chugoku A
Zo Qo 2000d 3 2005l 2zt %Xd—% AN&Ag Aol

Table 1. PFBC plants in Japan

_,

\_

slo} Osaki FHE

= 250 MW

Company EPDC Hokkaido EPCo | Kyusyu EPCo | Chugoku EPCo
Power Plant Wakamatsu |Tomato-atsuma Karita Osaki
Plant Output(MW) 71 85 360 250 X 2 unit
Model Bubbling Bubbling Bubbling Bubbling
Evaporation(t/h) 146.6 195 760 522 x 2
Boiler | Combustion Pr{MPa) 09 1.08 1.47 098
Combustion Temp(T) ~ 810 870 870 865
Coal Supply Method Slurry Dry Slurry Slurry
Rated Output(MW) 36.2 75.3 290 215 x 2
S;‘:;‘ Steam Pr(MPa) 10 166 241 166
Steam Temp(T) 593/593 566/538 566/593 566/593
Model ABB GT35P MW-151P ABB GT140P F7EA improved
fg; Rated Output(MW) 148 136 ] 37 x 2
Intet Gas Temp(T) 830 831 840 850
Dust Removal Method Cyclone + CTF Cyclone + CTF Cyclone + EP Cyclone + Bag
DeSOx Method In-situ In-situ In-situ In-situ
Noncatalyti
DeNOx Method SCR SCR SCR N Oxt‘:l’g‘éu
Date of Operation Start Sep-94 Mar-98 Jul-01 Dec-2000(250MW)

Dec-2005(250MW)

7}. Wakamatsu ZH3E
Wakamatsu SWEE= PFBC Eg¢de A5

AUAREE LALE

-2

EHRE]

MEEE Aoz

Atz 918t 7]E& Wakamatsu
24, ABB-Carbon9 licenceZ

ol g

[HI(Ishikawajima Harima Heavy Industry Co., LTD)AM7E 1993Q 71 MWe %02 #4

o] A & Fold
A, dige] JAY,
2 9 294 #dolth.
A A E 1990d
AAgel HYHAR
1994 6ol Hdi&H &
A7 Hebs

A2 ol agglomeration A&

8 QA &, o4

o EAES A¥

29 F7HW &4, 2 7

By AFsgoen 19929 7IWAIE FAE
1993 79 149 Hx e
AAsgm 19959 1Y€ 59%H AFAES
SRR

Ly

g #A%s
A4
KX

2xe g g2 g Axs4, FPMES
S8 s¢ 1ol §5, scale-up &

st 1993 3Yel
g 7ol

3y stoh

AU

2e3 2 w2ode UL Q22 WRoA IR

dag AulAste siZstgo. £ PFBC
SAR 23, ALY FLEFE T22 ot 7t=EHA
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o wtdig AFg 2 } &g FAFA NER 2Ae o A AgEA
ot g AFEL Filo EAAAE sl 142 AlojE 2L 2xdl= Agu FB ZE
(Ceramic Tube Filters : CTF)& #v IAZAX ] disk 71&€4 Beo] olFof Hr}

#H2o 7leMde A=z s PFBCAA fly Ash AE82 08 ‘O-stage ALo|Z &9 7Y
o}y, Wakamatsu PFBC @ d4 & 4 #3% EPDC(Electric Power Development Company)
¢} ABB Carbon 18|31 Wakamatsu P200 B Uzl& AAE [HIZY 3508 F3s9ov
o] 71€9 EH2 284 ol8EE Eolu ¥tgAlol W& A Z(petcoke, anthracite, LVB

coals)®l AA9 FANA PFBCY FAHATE F4AZ £ e Alads Agsts 2o
2 5t
A

=
rir
=9

L

ok o] 7142 CFBeAM Al4" Axd Aot PFBCY 53 deep bedd FHE AFA
7l Y22, ABB Carbon® 1994 A% &8 TE ‘O-stage cyclone’ TZHEE 43}
Aok Wakamatsu PFBColAM & 19970 Al zhsle] 1998 Zof] Mdxgz =Holeno, o A

2g1 2 19983 BEHE AFHez JMEHT Yok ‘Zero-stage'= 149 23 Alo]EFE Ay
zo] stz Alo]F8olgtE o2 WHE H Holoh

+ddolejolA] £ of PFBC deep bubbling beds} fly ash Ao Zgeoz 2dstd
SOx Hl&e] AZET oblet £& 234 o447 2588 Vel g olst &4
Fly ash A& 49438 &2 in-bed heat transfer®] Z#E T&3stdth @8A 4Ho
gt O-stage Alo] S 89 oo e Ao o3l 2o o g M4 20FS
30~40% £ F Atk dFo] sbsEFh o]AE O-stage Aol FEo0] glol 0% €L
olR2]d Ca/S EH|go] 230] WP wtw, O-staged Ze AHuloME 14~160 284
S ovisc). a8l 95% B89l 9 O-stage AlolEE0] U+ A$ TLF Ca/S BH S
o] 1.7~20 <& = B$E 28 F Eolor & onldr

o

. Tomato-atsuma SAE
Hokkaido A3 #AHHEPCO)E Tomato-atsuma 3&7|9] PFBC Hg#Adg %L sto

a1Eg& 9 #3034 L HArlerlE st3, Mitsubish F3Y(MHDe] PFBC, Hebag &,
Aetel "E, S71Eld, 7h2Ed, HRSG, NOx A%< 9% SCR #Al, a=lz A4 gAd
oAl 28 Fo RE AHulg sve] A2 FFAUTG MHIE 3dd 7FEe @A
HF AATH ZHE Hsld AAQAFANE Z2agd o Aty e o st e
< /REstd o, HEPCOt MHIE 1990 ol 3o F5oz d3AY Z2ade &98tx
2lth. Tomato-atsuma 3&7]29] A|H A& 1995 59 AFHUR, AEEA 75 o
S AFANYS ATHeR sasted 1998 38R E AYEHE AFsigd.

o] ZHE AFANEL 19973 12€9] FY=EHAUR AdZAHE= Table 29 2ot

Tabel 2. Results of Performance Test

Rate Load Actual (Gross. HHV)
100 % 850 MW 412 %
A AARE100%) SHNA BEEE 412 %BHHV)o|Y o] AnEs SUF £33 =
71zl vlEY wHauG oldstes WEe] o 5% H2WL L dvjdn BE pER

SEEE Zdze BEXo wEE AAE AU
3, F45tg, ALAEEe] WEE FAE Table 378 2o, ol 7|EX 9 ulwsid
FFsl @45 dulgte RE YFse Aok
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Tabel 3. Environmental Performance

Environmental Results at

ltems Units Criteria Normal Operation Remarks
Dust concentration| mg/m'N 28 <5 -
S in coal : 0.9%
SOx concentratio m 119 10
entration| pp CalS 3
. N in coal : 1.6%
NOx concentration| ppm 93 40

DeNOx inlet : 200 ppm

REAY BN 71 2 BAHLE AZHUY AYE ¥ FEHLUAN 2EIA
AAAAQ A= Lo Aud g e ¥ Zol121, honeycomb
type elements®l plugging 4% ¢&FZsE ¥A Bt stol tubular type
elements2 A TAHPL sfAsHE .

Tomato-atsuma SWES] AZHA AYeA HA3}g waste MHIE 350 MW PFBC
sdE AAAYE AR en, o9 o4 FELL 43%HHVIOIZ Hz= BHe 4
X (back pulsing) AlelEs BZEHNLE Zoln FLE F7IUE7 $FE Hiss7]
st A Zo e el RT3 Z718 AHEE oFolTh

i oo

&t
o

2 oz
i)

o}, Karita EHE

Kyusyu A8 7189 =3¢ LALE /AZst] 360 MWed Karita PFBC EJES
AMSQY. o] THEE 70 MWe PFBC-machine(GT140P) 7h2El®l 1dis}t 290 MWe &
JEd 1) 2 Y S5 pdY PO REZ FAHJeH, Y€ ARY HEE AHS
g 2 9xZ MALYT. 7h28ue ABB Carbon® GT140P PFBC-machine°] A3 5%}
on| P80 XY ABB Carbon®l A7F st IHINA Azsddh. A717F AE 16m, ¥
o] 52m, & TAZ} 3600 tonol @ate o BYHAE YA 241 bar/5667T, AEFNE
503TCe] zAdez AAHAL

Karita 2Rz Agde 199do] ARHAAR 1958 54lE cold testing, 5Y4H
hot testing2 A1ZHEIA 3, 1999 8¥ 29 A g2 FAAT AAH 80 MWE Ake
2 = guiel 19909 109 296 ATHoZ AAEE £HB50 MW)S AS I

2}, Osaki SHE

Chugoku A8 A%< Osaki TAEE 98 Y3} LPGE AH&3hs 500 MW =1
24 1979do] Ags o oy, AdFee A 4Pz At Aol AIHRA
87} 228 ol E g Wel AY WA U HFAHo= PFBCY 4ol F
Atk 250 MWS< PFBC 2ui7b 19959 %8 A"z e, 15719 4d2R 7AA
2000d 129 dAold, 2579 AdLAL 2005 1282 AH A

AxztzolA NOxE AMAs7 st 4dx ulFef 2FAA(SNCRIZL 2439 &7
of Mxlgn Zu) 2ALH(SCRE 7t2EHle] 70 gk & 2282 905 %2 4
ARAY. Tg Adarstrod EAE MAGY Asted shagule e dEe] ATl &
Zt ApolZ 23} bagfilter® ZEe BEIAAZXNE dAstgen, F FU&L 9956 %=
AT AT} Aol 2EE I AAaZ e &7 2@ TERE HAAHUC

3
Ho
0o Ay b

9
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4.3 2

Mgse 2ol 71ed $AE IeR Hue TEg P 87
875 Zsel wrlaly]l Aad 87 R sledel $48 Ure
@ Ba4o YT o, oew o %
FNAGFFAG 20079 9% FFAG2R FFHVLAACCT) 300 MWE DA A Ho|
gtgslo] . AEdA wAgA oz = IGCCY PFBC/E 1oy, &4 F829 7l
Holdd 1€, BAH, @A, A S YmA FEE WG ARel,

olo] ofrlolel A 7h4 Sursl PFBC 7142 7% 2 A8sm e A2e PFBC L%
B 18 D eHUY, AEAL 5 L DFAL B A4 sl Aol £A 24
som ¢o2 T PFBCY FU=Y B34 JEARZ 248 & ASS 453 PFBC
gARE 2T SA4SE ABUM ATE £ AYolTh.

474 ol& 5 vlae
Adoze s&H

Ao gAHoz gigstr] A8 FH9 A5z}
2 !
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