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Operating Result of the PAFC Power System Using Biogas
Shunsuke OHGA
Corporate Technology Development Office Fuji Electric Co.,Ltd.
7,Yawata-Kaigandori, Ichihara-shi, Chiba, 290-8511,

Phosphoric acid fuel-cell power units featuring environmentally-friendly qualities and high

power generation efficiency has been studied in various fields. Fuji Electric Co., Ltd. installed

fuel-cell power plants using biogas from garbage in the Port Island area of Kobe and biogas from

sludge of sewage in Yamagata clean center.

The cumulative operation time of these systems achieved over 8,000 hours. We report these

systems and operation data.
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Fig.1 PAFCPower System Using Biogas from Garbage
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Table1 Specifications of PAFC for Biogas

Item Specification
Rated Power AC 100kW
Voltage/Frequency |200/50Hz(220V/60Hz)
Generation Efficiency| 38%(LHV)

Total Efficiency 187%(LHV)

Fuel Biogas(CH4:60% , CO2:40%)
Fuel Flow Rate 45m3/h(Normal)

Operation Automatic

20%(90°C hot water)
29%(50°C hot water)

Heat Recovery

Emission NOx: 5ppm or less

SOx: under the limit of Detection
Noise 65dB(A) at 1m from Unit
Dimension 2.2m(W) X 4.1m(L) X 2.5m(H)
Weight 12ton
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Fig.2 The view of PAFC system for Biogas from Garbage
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Fig.3 System of PAFC for Biogas
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Fig.4 PAFCPower System Using Biogas from Shudge of Sewage
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Table2 Component of Biogas

Component |Biogas from Biogas from
Sludge of Sewage|Garbage

CH4 60% 60%

C02 40% 40%

H2S under 1000ppm {under 1000ppm

NH3 under 1ppm under 200ppm
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Fig.5 Theview of PAFC system for Biogas from Studge of Sewage
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Table3 Performance of PAFC Power System Using Biogas

Item Garbage Biogas System _ |Sludge of Sewage Biogas System
Date 18—-Jun—02 29—-May-02
Output Power AC 100kW AC 100kW
Voltage/Frequency |220V/60Hz 210/50Hz
Generation Efficiency]36.0%(LHV) 37.5%(LHV)
Total Efficiency 80%(LHV) 86.5%(LHV)
Fuel Biogas(CH4:57% , CO2:43%) [Biogas(CH4:57% , CO2:43%)
Fuel Flow Rate 47.4m3/h(Normal) 46.9m3/h(Normal)
Heat Recovery 16%(90°C hot water) 20%(90°C hot water)
28%(50°C hot water) 29%(50°C hot water)
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