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Engineering, Procurement, Construction,
Operation and Maintenance of an ICFB which uses Biomass Fuel
- Gonoike Biomass Power Plant -

by Teruyasu OKAMOTO, Kyoji HASHIMOTO, Hirokazu KAJIWARA, & Motohiro KOBAYASHI

Japan’s largest biomass-burning power plant has been operating under a stable condition for over 1 year. EBARA has been involved

in the engineering, procurement and construction of this plant; following the commissioning test, we are also involved in the operation
and maintenance. The ICFB (Internally Circulating Fluidized-bed Boiler) used in this plant, while featuring conventional specifica-
tions, uses biomass as fuel. Its structure is made more simple than conventional boilers at incineration plants. That and a low air ratio
operation is achieving high efficiency and low running cost. Three types of biomass fuel is used at the Gonoike Biomass Power Plant,
namely tree bark, saw dust and planer dust. A total of 3 fuel supply sources enable a backup operation in case one source fails or stops.
Following the commissioning. The ICFB has operated for 350 days during a period of 1 year.

Keywords: Fluidized-bed boiler, Biomass, Power plant, Engineering, Procurement, Construction, Operation, Maintenance, Dioxins, Bark, Saw

dust, Planer dust
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standard analysis results
WA 30 mg/m*(NTP)LLF | 1 mg/m®(NTP) A
Dust (0, 6%, dry) (0, 6%, dry)
708 m*/h(NTP)
Zeg
§6ﬂ HeAL) 155 m*/h (NTP) LT | (59 ppm X dry # A
X 120000 m*/h (NTP) )
— 0.816 m*/h(NTP)
ggﬁﬁﬂﬂ@ 59 m*/h (NTP) LT | (6.8 ppm X dry % A%k
* 120000 m*/h (NTP))
WALKFLED B 2.6 ppm
HCl (0, 12%, dry)
—E bR FELAEw | 100 ppm PLT (HFE) 30 ppm
CcO (0, 12%, dry) (0,12%, dry)
FAFFT V| 0 ngTEQ/m’ NTP)MF(HE) | 0 ng-TEQ/m* (NTP)
Dioxins (0, 12%, dry) (0,12%, dry)
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Table 2 Comparison with boiler
HH KT ¥ SRR A T T %ﬁﬁggﬁB o el )54 %< ZJHICFB
Items Bubbling type fluidized-bed boiler or 'waste‘( . ’ nterr}a y cir- ICFB specialized for biomass fuel
culating fluidized-bed boiler)
I A2
Boiler Exhaust gas
KA Tk
(FEZHBIEL)

Geometry of boil-
er (Comparison
in main parts)

Ash

KIFLABED R A F ERI% 278 A1
B e L ) i &

Complicated structure;

2 paths and outer economizer

KIFLLABED R A #1178 A S
Higear () (XL

Simple structure;
only 1 path and built-in economizer
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i KA D Y5 1 2AFHANEAR

PRI LX) o B AN S 02
TEBIA SRR A 70 72 O BEFEA T
WEHC X0 fE

for combustion

In general, 1.6 - 2.0

PR : . C7s
Inbed tubes - Installed in the furnace - Installed in the heat recovery cell Ditto
- Need to exchange because of errosion beside the furnace
- Low reliability in case protected by - Little errosion because of mild fluidization
refractory - Protected by self-fluxing alloy spraying
L R WOATE L) RT W FEIEICHIE  BEMTEENIC X DIy
- FBREIZIES D &R - Reliable control [l 2e
Control of bed L .
¢ - Depends on fluctuation in fuel - Almost same bed temperature by Ditto
emperature . ; AT
- Uneven bed temperatures using revolving fluidization
HIE — N /h LT 106 t/h
‘Sn‘gea;nA flow In general, less than approx. ~70 t/h (FHTI% 130 t/h F T HE
50 - 60 t/h (Its possible to plan 130 t/h class boiler)
PRI 225 S ref )~
—EMIZ1.6~20
Excess air ratio #u 1.6~20 13

AR P
Capability for
discharging the
non-combustibles

KEURRY R, TAXDEINTHEE LY
138 LW

Difficult to discharge large non-com-
bustibles or wires

Wl FEENC & ) BAF
Easy to discharge by using revolving
fluidization

BEMGRENC X b BiF
Easy to discharge by using revolving
fluidization

R ANR— A
Installation area

R&Ew
Large

REw
Large

INE W
Small
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Table 3 Annual operation results

paE-2tlic 20084E7 1 H~
Operation period 200946 H 30 H
R H
Operated days 3508
LPGiH H % 17H
LPG used days
PRIEARAE H % 21 H
Urea water used days
WA T A B
#watE=E (kWh) ) 83082600
Total power generation
FPIEZSRSE () 78966
Total quantity of mid. press. steam
EARSEARE (D 37804
Total quantity of low press. steam
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