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High-Efficient Power Generation with Large Scale Biomass Fuel Fired
CFB Boiler
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Abstract:

Power generation with renewable energy is growing against backdrop of worldwide decarbonizing and carbon
neutral movement. Among renewable energies, biomass fuel fired power generation provides more stable power
supply, and thus it is promised as developing power sources. Circulating fluidized bed (CFB) boiler characterized with
high combustion efficiency and variety of fuels is considered as suitable technology for the biomass fuel fired power
generation. History of CFB boiler technology development in JFE Engineering is introduced along with changes of
applied fuels. To meet demand for larger scale and higher efficiency of biomass fired power plant, JFE Engineering
has been delivering larger scale power plants applying reheat system by partnership with Valmet Technologies Oy.

Five power plants have already been built since 2019. Features of technology for these new plants are also introduced.
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Fig. 1 Schematic diagram of CFB boiler
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Photo 1 Snapshot of CFB boiler combustion (inside boiler)
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Table 1 Specification of JFE CFB boiler plant characterized by type of fuel

A B C D E F

Year 1997 2002 2005 2015 2015 2018
Main steam
pressure (MPaG) 10.3 6.08 5.7 6.3 10.2 6.3
Main steam 543 400 453 470 541 483
temperature (°C)
BMCR™'  (t/h) 105 180%2 45 70 185 56
Power .
generation  (MWe) 30 10 12.7 49 12.4
Fuel Coal, Plastic fluff Wood chip Wood chip, Wood pellet, Wood chip,

Petroleum coke (scrap) PKS PKS PKS

* 1 Boiler maximum continuous rating
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Photo 2 Incombustible impurities discharged from CFB boiler
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Table 2 Specifications of Valmet CFB boiler plant

G H 1 J K

Year 2019 2019 2019 2020 2021
Main steam
pressure (MPaG) 14.1 14.1 14.1 17 14.1
Steam temp.
(Main/Reheat)  (“C) 557/540 557/540 557/540 560/540 557/540
BMCR ™' (t/h) 235 235 230 370 229
Power generation (MWe) 74.95 75 74.95 112 75
Fuel Wood chip, PKS, | PKS, EFB*” pellet, Wood pellet, Coal, Wood pellet, Wood pellet,

Coal Coal PKS PKS PKS
CO, reduction™’®  (t/year) 230 000 230 000 250 000 110 000 250 000

* 1 Boiler maximum continuous rating
% 2 Empty fruits bunch

* 3 Approximate estimation considering fuel type and power generation capacity
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Fig. 2 Reheating and regenerative cycles
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