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For a Special Feature of Biomass Power Generation
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Introduction of Sukumo Biomass Power Plant
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Wood Biomass, Feed In Tariff, Branches, Bark
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Fig. 1 Sukumo Biomass Power Plant
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Table 1 General specifications of Sukumo Biomass Power Plant

boiler natural circulation water-tube boiler
Maximum pressure Mpa 7.00
Maximum temperature °c 475
Maximum evaporation th 30.0
Combustion combination stoker (sh@ng stoker
grate and traveling stoker)
Turbine extraction condensing turbine
Generator three-phase synchronous
generator
Rated glectncny KW 6.500
production
Electncny. KW 500-700
consumption
Electricity supply kW/h 5,800-6,000
Fuel wood chips, branches, bark
Fuel consumption | t-wetly 90,000
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Fig. 2 Structure of combination stoker
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Fig. 3 Boiler under construction in 2014
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Fig. 5 Structure of high-speed mobile shredder
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Fig. 7 carry in by mini-truck
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Fig. 11 Visitors from Kochi University of Technology

international exchange program
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Table 1 Outline of biomass power plant
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Fig. 1 External appearance of biomass power plant
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Fig. 2 Appearance of wood chips
(Left: Chipped one, Right: Crushed one)

Fig. 4 Wood chip feedstock (Pruned branches of fruit trees)
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Fig. 6 Dumping of wood chips

Fig. 7 Crane feeding wood chips
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Fig. 11 Electric power transmission equipment
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Fig. 13 Tar treatment equipment
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Fig. 1 Conceptual drawing of biomass boiler
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Fig. 4 Example of power control operation
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Fig. 1 Flow diagram of CFB boiler plant
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Fig. 2 Distribution of fuel for CFB boiler

Fig. 3 Schematic drawing of combustion in CFB boiler
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Fig .3 Examples of Noncombustible Material in Wood Waste
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Fig. 9 ORC unit for biomass plant
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Fig. 10 Heat balance of ORC unit
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Fig. 11 Hot water piping distribution
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Fig. 12 Bird’s eye view of ORC unit
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Fig. 13 Outline of Heat exchangers
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Fig. 14 Outline of Turbine
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Fig. 15 Outline of pump
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Fig. 16 Leakage gas protection system for piping
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Table 1 Plant outline of 0.8MW CHP plant
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Fig. 18 Heat mass balance of 2MW class Biomass firing ORC plant
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Fig. 19 Plant view of 0.8MW CHP
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Table 2 Plant outline of 1.7MW CHP plant
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Development of Recuperated Gas
Turbine for Biomass Gasification
System
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Fig. 1 Outline of generation system using
gasification of woody biomass
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Fig. 3 Pressurized fluidized bed gasification furnace
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Table 1 Phase 3 bench scale test result

Biomass moisture 49.11%
level
Biomass supply rate 58 kg/h-WB
Gasification furnace o
bed temperature 660/°C
Cold gas efficiency 75|%
Biomass gasifier gas

1omass gastiier g 4.2|MJ/Nm®
calorific value
Bi ifi

iomass gasifier gas 95|Nm*/h-WB
flow
Gas turbine output 16.3 kW
System Power ) 121%
generation efficiency
Gas turbine exhaust

0,=16%

NOx concentration 40/ppm(O, )
Gas turbine exhaust 1| me/Nm?
dust concentration mgivm

Table 2 Composition of representative biomass gasification gas

Gas Vol(%)
composition
H, 2.0
CcO 6.7
HC 2.8
CO, 10.0
H,0 40.0
N, 38.0
Other than those
compositions, the tar is
included.
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Fig. 11 Pressurized fluidized bed gasification furnace
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Fig. 12 The overall configuration of the gas turbine

Fig. 13 External view of gas-turbine package
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Fig. 14 CFD simulations to analyze
the air flow inside the combustor
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Fig. 15 Over view of the gas turbine combustor
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Fig. 16 The typical result of system start up operation
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4 . “Oxford Dictionary of English Idioms, Third Edition”
Edited by John Ayto, Oxford University Press, 2009.
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