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Approximate Optimum Thermal Design Analysis of
Combined Cycle Power Plant
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Abstract

An optimum thermal design analysis of the combined cycle power plant with triple pressure heat
recovery steam generator was performed by the numerical simulation. The optimum design module used
in the paper is DNCONF, a function of IMSL Library, which is widly known as a method to search
for the local optimum. The objective function to be minimized is the cost of total power plant
including the steam turbine power enhancement premium. The result of this paper shows that the cost
reduces if the design point of power plant becomes the local optimum, and many caiculations at
various initial conditions should be carried out to get the value near the global optimum.
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Fig.1 Schematic diagram of a triple pressure
bottoming system of combined cycle power
plant
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Table 1 Independent variables

No Independent Variable

HP admission pressure

1P admission pressure

LP admission pressure

HP pinch point temperature difference

LP pinch point temperature difference

HP approach subcooling temperature difference

IP approach subcooling temperature difference

1
2
3
4
5 IP pinch point temperature difference
6
7
8
9

LP approach subcooling temperature difference

Table 2 Basic specification of combined cycle

power plant

Required minimum steam turbine

175 MW
power
Required minimum stack 80 C
temperature
D/A Type Integral
GT model GE 7221 FA

HP turbine admission temperature (560 T

LTE No
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