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A Study on the Process Analyses of SRF Co—generation Plant
with Changes of Solid Refused Fuel Composition
and Exhaust—gas Heat Recovery System
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ABSTRACT

The performance of SRF(Solid Refused Fuel) co-generation plant was analyzed with the changes of SRF property and exhaust-gas
heat-recovery systems, and the process optimization of plant was studied accordingly. Performance analyses were carried out
on a 20 MW-class SRF co-generation plant by using the Thermoflex code. From the present analysis results, as the moisture
content of SRF is increased, the electrical power, the heat output and the overall efficiency of SRF co-generation plant are decreased.
However, when the hydrogen content of SRF is increased by 5%, the overall efficiency of SRF co-generation plant is increased
by 2%. According to the performance analysis results on co-generation plants with three different exhaust-gas heat recovery systems,
CS(Condensing Scrubber), HTC(High Temperature Waste Condensing Heat Utilization) and HRS(Heat Recovery System), when
the moisture content of SRF is changed, the co-generation plants with exhaust-gas heat-recovery systems were operated at much
higher overall efficiencies than that with no exhaust-gas heat-recovery. Among three exhaust-gas heat-recovery options, the plant
with HRS showed the highest overall efficiency of 104% based on LHV.
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Table 1 Simulation conditions for SRF cogeneration plant

Ttems Conditions

- Ambient temperature : - 12 C
- Relative humidity : 60 %

- Quantity : 19.46 ton/hr
- LHV : 3,622 kcal/kg

Common

Fuel

- Steam generation quantity : 92.8 ton/hr

Boil . q
orer - Steam generation temperature : 475 C

Steam turbine - Power output : 18,643 kW

- District Heating flow rate : 750 ton/hr
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Table 2 Co—generation plant performance in a fixed steam temp. condition
Moisture contents(%) 1 5 10 15 20 25
fuel input(t/hr) 14.14 14.81 15.74 16.79 18.00 19.39
heat input(Mcal/s) 19.49 19.49 19.49 19.49 19.49 19.49
steam flow(t/hr) 93.88 93.74 93.55 93.33 93.07 92.77
air flow(t/hr) 1343 135.5 137.2 139.1 1413 143.9
power output(MV) 18.87 18.84 18.8 18.754 18.701 18.638
heat output(Geal/hr) 44.92 44.86 44.78 44.69 44.58 44.46
power efficiency(%) 23.05 23.01 22.96 2291 22.84 22.77
heat efficiency(%) 63.8 63.71 63.60 63.47 63.32 63.15
Total efficiency 86.85 86.72 86.56 86.38 86.16 85.92
Table 3 Co—generation plant performance in a fixed steam flow condition
Moisture contents(%) 1 5 10 15 20 25
fuel input(t/hr) 14.14 14.81 15.74 16.79 18.00 19.39
heat input(Mcal/s) 19.49 19.49 19.49 19.49 19.49 19.49
steam flow(t/hr) 92.79 92.79 92.79 92.79 92.79 92.79
air flow(t/hr) 1343 135.5 137.2 139.1 1413 143.9
power output(MW) 19.07 19.02 18.94 18.85 18.76 18.63
heat output(Gcal/hr) 44.74 44.71 44.66 44.60 44.53 44.46
power efficiency(%) 23.29 23.23 23.13 23.03 2291 22.76
heat efficiency(%) 63.55 63.51 63.44 63.35 63.26 63.16
Total efficiency 86.85 86.74 86.57 86.38 86.17 85.92
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Table 4 Co—generation plant performance with HRS
Moisture contents(%) 1 5 10 15 20 25
ST Extraction pressure (bar) 1.62 1.60 1.58 1.55 1.51 1.48
ST outlet pressure (bar) 0.36 0.36 0.36 0.36 0.36 0.36
DH flow rate (ton/hr) 907.5 912.8 920.1 928.2 937.8 948.6
DH heater inlet temp. (C) 50.7 51.03 51.47 51.97 52.53 53.17
power output(MW) 19.08 19.03 18.96 18.88 18.79 18.69
heat output(Geal/h) 54.14 54.45 54.89 5537 55.94 56.59
power efficiency(%) 23.30 23.25 23.16 23.07 2295 22.83
heat efficiency(%) 76.89 77.34 77.96 78.65 79.45 80.38
Total efficiency(%) 100.20 100.59 101.12 101.72 102.40 103.21
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