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ABSTRACT: This paper is a actual design case applied to make a bid for CHP plant construction
in some country. The purpose of this study is to optimize the system performance for the
requirement conditions written in ITB by the client. The system consists of gas turbine, steam

turbine, heat recovery steam generator and heat exchangers for district heating. The performance

analysis is conducted for various seasons conditions and heat load. As a result, air density and
heat load is reduced in accordance with decreasing of the outdoor temperature, therefore the system
power is reduced. Considering this, the design parameters to meet the requriement conditions are

optimized.
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1) HRSG : Single Pressure Type,
Pinch Point Temp. 6.4C

2) Frequency : 50 Hz

3) Fuel Lower Heat Value : 49,151 kJ/kg
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224 0TE 2784 &5 A.

5) Generator Power Factor : 0.85
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Fig. 1 Schematic diagram of CHP system.
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Table 1 System design condition for various season

Description G& | wc | T | sAa | sm

Ambient Condition

1) TemplT] 1.77 1.77 11.7 20.13 20.13
2) Relative Humidity[%) 85.6 8.6 76.5 73.99 73.99
Heat Load[MW] 116 116 94 90 70
Net Plant Efficiency{%] over85
Power to Heat Ratio[%] over8b
DH Water Temperature[ C]

1) Supply 130 118 95 30 80
2) Return 70 62 50 40 40
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Fig. 2 Comparison of power for various season.
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Fig. 3 Steam flow rate and temperature for vari-
ous season.
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Fig. 5 Pressure of DH heat source for various
season.
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Table 2 System performance

_ GC WC TC SA SM
Description
R|S | R|]S|R|]S|R|S|R]|S

DH Water TemplC] 70 | 130 | 62 | 118 | 49 | % | 40 | 8 | 40 | 80

Required 116.0 1160 940 90.0 700
gﬁ,}“’a‘i Calculation 116,015 116.0 94.003 90.032 77531

Difference 0015 0.0 0.003 0.032 7531
LHVIk)/ke] 49151.0
Fuel Flow | GAS TBN 1634 16.34 1601 1544 123
[t/h] Duct BNR 1.865 1782 0 0 0
I 101.349 10174 93.823 89.783 5676

Gross 110.430 110.820 102.902 98.863 73673
Gas TBN Load[%] 100 100 100 100 70
CHP Efficiency[%] 87.45 830 85.93 85.30 8551
Power to Heat Ratiol%] 95.19 %53 109.47 109.81 95.02
Exhaust Gas TemplC] 81.25 74.75 92.2 106.2 88.49
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