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Performance Analysis on CHP Plant using Back Pressure Turbine
according to Return Temperature Variation
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ABSTRACT

Combined heat and power (CHP) system is one of the power generation system which can generate both electricity and heat.

Generally, mid-size and big-size CHP plant in Korea generate electricity from gas turbine and steam turbine, then supply heat

from exhaust gas. Actually, CHP can supply heat using district heater which is located at low pressure turbine exit or inlet.

When the district heater locates after low pressure turbine, which called back pressure type turbine, there need neither condenser

nor mode change operating control logic. When the district heater locates in front of low pressure turbine or uses low pressure

turbine extraction steam flow, which calls condensing type turbine, which kind of turbine requires condenser. In this case, mode

change operation methods are used for generating maximum electricity or maximum heat according to demanding the seasonal

electricity and heat.
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Fig. 1 Schematic diagram of Combined Heat & Power CC Power Plant using Condensing turbine
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Fig. 2. Schematic diagram of Commercial operates CHP CC Power Plant using Back pressure type turbine
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Table 1 Basic specifications and system simulation results of the
Commercial CHP Plant'®
PR 12.8
TRIT (C) 1149
TET (TC) 540.4
\Ga's Gas Flow Rate (kg/s) 3126
Turbine
Power (MW) 91.825
Shaft Speed (rpm) 3600
Thermal Efficiency (%) 32.786
HP Steam Flow (kg/s) 78.8
HP Steam Temperature (C) 515
HP Steam Pressure (kgf/cm’) 100
Duct Burner Exit Temp. (C) 807.5
HRSG
LP Steam Flow (kg/s) 6.86
LP Steam Temperature (C) 156.8
LP Steam Pressure (kgf/cm’) 58
Stack Temperature (C) 32.1
Steam Turbine Power (MW) 67.803
LP Exhaust pressure (ata) 0.547
Steam LP Exhaust Enthalpy (kcal/kg) 587.9
Turbine | Estimated Isentopic efficiency (%) 87
HP Section mas flow (kg/s) 788
LP admission mas flow (kg/s) 247
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Fig. 3 Sample performance curves of ambient temperature variations™®
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of the CHP-CC power plant

Components Unit Reference Modeling Error(%)
Comressor Efficiency % - 87 Estimated
Turbine Efficiency % 86.48 Estimated
Cas Turbine Exhaust Gas flow kg/s 312.64 312.66 0.001
Generator Power output MW 91.825 91.824 0.001
Thermal Efficiency % 32.786 32.760 0.067
Fuel flow rate kg/s 5.667 5,669 0.049
HRSG Duct burer fuel flow rate kg/s 7580 7676 1.266
Stack Temperature T 82.1 82.1 0
HP Inlet Temperature T 513.7 513.62 0.016
HP ST Efficiency % - 87 Estimated
HP ST Power MW 48963 Estimated
Steam Turbine LP Steam Pressure ata 5.569 557 0.018
LP Steam Temperature T 155.2 155.2 0
LP Exhaust Temperature T 83.1 83.11 0.012
LP ST Efficiency % 87.1 Estimated
LP ST Power MW - 20.311 Estimated
No. 1 DH Cooling water flow ton/hr 2,706.086 2,709.120 0.112
District Heater No. 1 DH Heat Duty kW 94,352.2 94,489.5 0.145
No. 2 DH Heat Duty kW 107,851.7 108,116.4 0.245
RMS Error(%) 0.101
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Fig. 4. Field data variations of the Steam turbine power with
the Returning Temperature variation
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Fig. 6. Variations of the Steam turbine power and system
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