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ABSTRACT: [Objectives] To improve the efficiency of gas-
steam combined cycle power generation units, an optimized
design of thermodynamic systems is required. Therefore, a
multi-objective optimization modeling method for combined
cycle power generation systems, simultaneously considering
thermal efficiency, operating cost, and carbon emission is
proposed. [Methods] The gas cycle is modeled incorporating
blade cooling, while the steam cycle is modeled based on a
triple-pressure reheat heat recovery steam generator. The
nonlinear mathematical

constructed mixed-integer
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programming model is solved using GAMS software to
optimize the generation units, explore optimal design
parameters of the combined cycle power generation system
including cycle pressure ratio, turbine inlet temperature, and
bottom-cycle steam parameters, and analyze trade-off
relationships among multiple objectives. [Results] Turbine
inlet temperature has the most significant effect on cycle
efficiency, total cost, and carbon emissions. When conducting
multi-objective optimization that balances combined cycle
efficiency, total system cost, and carbon emissions, the
combined cycle efficiency should be 65%. [Conclusions] The
proposed method can more effectively optimize the
thermodynamic parameters of large-scale generation units to
achieve energy saving, emission reduction, and improved
energy efficiency.
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calculation; waste heat boiler; cycle pressure ratio; simulated

analysis
0 3%

FURT, RIpHRK R G0E RS TEA,
DML ERAS . T TS e M g i AR R B L
M, B, #ZHHRN BB TS EALLL

AT R, B R4 R R SRR SR A
B AL eI ek D P ASHEIC . 2R 18] 55 N PE 1T Matlab
BT B ST R AT RS, AR Z
BN XL BRI RGBI5em, FE5] N F &4
XF R G AT BT . Kotowicz 5 AP 7L T 1k
BRI R B A R, R T B0 R T .



840 EIEE: RE-BRBAERRERAS Bt i

Vol.46 No.4

FEX R AECHLEAT BTN, FREE P2 24
AR, JE IR T  ATUE B I T AT . BTG
REW, AAFHIREA T IAELR SRR
BHIERE T TEZ — . Bassily 58 NSRS - 2677 8K
B P HEL Sl OB A = AR R R A ) B R
MR ZE I PRI S R S O WL M e
SCMAHEAT 1 BAKR I A

e ITVE R TT K 5B 1 45 &
i) B fe 1817 %A . Franco 55 AP BN
BB L AR B AP AT AR A . Manassaldi 55
NI — g ORI S 8 0 2l 45 ) = e 280 T
WIS IEIAEIAL, LA ) ) G HREAE T A e 2
NEART SRS 28 VR8N ) R G B D R R AL
B S AL B AR fMb . Gu S8 NTR F S 5
TEREOUE Y A i RS IR 24T 2 B AR K A
Zhang & NFHEH T RHIS . PAL0 A AR
GG IEI AL TOLPERE . A/ 2238 IR
PRI W0 J7 TN TR BCA IR F8 R HL T AT 43 AT
T 5 NS ARG I8 PR T ) B AR
52k TR, (BB K AL R H
RIRASAEJIRRE, BRIRAR AT S s, ok
M A BT L35 . Ameri 55 N5 543 AT AR XS B
GUEPR IR, A 4E J7 [k #2518 A KL .

Wang 55 NS TR - 28 SRR HLAL A B
IATEF AR, DG T N, HE T
15 BB PR 5 AR o

AR SR RN 25 8 R R  JE AT A A
BRHAFIR -7 G A R R 42 HARAL
BT, W ARGREA S B TANR . R
AR S HEE L BN SHOE M AT b, IR
Br 1 2 B bn 2 8] BB 5% &

1 BRE IR g sr

1.1 REEHRE

VABETER RGMEE, ZRGEEH
BRAFEHL. REHL. R RRKRS . Bkt
M. R EE ML 2 ML (air compressor, AC).
#A ¢ = (combustion chamber, CC) Fll i& *F (gas
turbine, GT)AHJk: =& HHRMBIPIEI IS
JH 4% (economizer, EC). 7% K #%(evaporator, EV).
I #44% (super-heater, SH), 7 [a] ¥ & — I #4,
f=1 JE L (high-pressure cylinder, HST)HEA 5 H [k 7%
VRIR A HEN T 4 3% (reheater, RHT) /5 33k A\ A & i
(middle-pressure cylinder, MST), H & &LHEVR 5
i FE 28 V3T & i3 A\ AR K L (loe-pressure cylinder,
LST), HEH M Z IRk B A &tds, “WEbKkaedE

HEC2

B1 RE-FRBRAESRGRER

Fig. 1 Flowchart of gas-steam combined cycle system
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Fig. 2 Temperature-enthalpy diagram of triple-pressure

reheat heat recovery steam generator
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Fig. 3 Effect of pressure ratio on cycle efficiency
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