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Abstract

A computation routine, capable of performing thermal design analysis of the triple-pressure bottoming
system (heat recovery steam generator and steam turbine) of combined cycle power plants, is developed. It is
based on thermal analysis of the heat recovery steam generator and estimation of its size and steam turbine
power. It can be applied to various parametric analyses including optimized design calculation. This paper
presents analysis results for the effects on the design performance of heat exchanger arrangements at
intermediate and high temperature parts as well as steam pressures. Also examined is the effect of steam
sources for deaeration on design performance.
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Fig. 1 The schematic diagram of a triple-pressure bottoming system
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J

Fig. 2 Flow chart for the analysis of a triple pressure
HRSG
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Table 1 Main reference design parameters

gas inlet temperature 625 °C
gas flow rate 599.3 kgss (2157 ton/hr)
HP steam temperature 555°C
RH steam temperature 555°C
HP 140 bar
IP 40 bar
LP 8 bar
condenser pressure 0.07 tar
700 [T —r——rr ———r
P
600 F / 3
so0 | GAS STREAM / ]
[5) HPSH
S / -
g
E
: i
0 )l TP SR RS S
0 210°  410° 610° 810° 110" 1210° 1.410°

Recovered heat [MJ/hr]

Fig. 3 Temperature profile of a triple pressure HRSG
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Table 2 Three cases with different arrangements at
the intermediate temperature part

configuration order
1 LPSH, HPECI, IPSH
2 HPECI, LPSH, IPSH
3 LPSH/HPEC! (parallel), IPSH

Table 3 Performance comparison for the three
cases at the intermediate temperature part
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(b) Recovered heat distribution
Fig. 4 Distribution of HRSG area and recovered heat
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Fig. 5 Temperature profile at the intermediate temperature part (LPSH, HPEC1, IPSH) of the HRSG
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configuration 1 2 3

HP power (MW) 22.0 22.0 21.9
IP power (MW) 379 37.6 37.5
LP power (MW) 67.6 72.6 71.9
total power (MW) 127.5 132.2 131.3
HP steam (kg/s) 73.3 73.5 73.1
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Table 4 Three cases with different arrangements at
the high temperature part (The
intermediate temperature part follows
configuration 2 in Table 2)

case order
I HPSH/RH (parallel)
I RH, HPSH
181 HPSH, RH

Table 5 Performance comparison for the three
cases at the high temperature part

case I II 111
HP power (MW) 220 23.2 21.8
IP power (MW) 37.6 36.5 382
LP power (MW) 72.6 744 733
total power (MW) 132.2 134.1 133.2
recovered heat MW) | 3494 350.6 3499
feed water (kg/s) 94.7 97.1 95.7
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Fig. 6 Temperature profile at the high temperature part (HPSH, RH) of the HRSG
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Table 6 Performance comparison for different
deaerator steam sources.

steam source power (%)
IPSH* 0
IPEV -0.22
LPSH +0.81
LPEV +0.60
HPSH -0.14
HPEV -1.08

* reference : 132.2 MW
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