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Effect of EBSILON-based Gas Turbine Exhaust Gas Temperature
Improvement on Combined Cycle Generator Unit Performance

SONG Jin-shi' , LEI Xiao-long®,XU Kai', YANG Jie’
(1.Xi'an Thermal Power Research Institute Co. ,Ltd. ,Xi’an,China,Post Code:710054 ; 2. Dongfang Turbine Co. ,
Ltd. ,Deyang, China, Post Code:618000; 3. Huaneng Power International Co. ,Ltd. ,Beijing, China,Post Code;100031)

Abstract; Taking the SGTS —4000F heavy-duty gas turbine as the research object,the effect of increas-
ing the gas turbine exhaust gas temperature (OTC) under partial load on the performance of combined cy-
cle generator unit was analyzed. Based on EBSILON software , analyses of combined cycle generator unit
performance were finished according to the three schemes of OTC raising to 600 C ,605 C and 613 C
respectively. The results show that the heat consumption rate can be reduced by 15 kJ/(kW - h) to
30 kJ/ (kW « h) ,when the atmosphere temperature is between —20 °C and -4.2 °C; when the load
rate is 60% ,the heating capacity can be increased by 1. 7% to 3.7% ,and the improvement of heating
capacity of the unit reaches its maximum when using the scheme of OTC raising to 613 °C.

Key words: gas turbine exhaust gas temperature improvement, combined cycle generator units, partial

load , performance
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Tab. 1 Design parameters of SGT5 —4000F gas turbine
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Tab. 2 Design parameters of the HRSG and steam turbine
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Tab. 3 Comparison of simulation results and design

parameters

240 BHE BBUE
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Tab. 4 Gas turbine efficiency before and after retrofit

8 BT/ %o
75 50

M BT ERELR % 36.59 31.89
OTC 600 C i J5 A TFHLE % 36.45 31.71
OTC 605 CRi i [F R HLACR % 36.41 31.65
OTC 613 CE s J5 B AHLAR % 36.40 31.55
OTC 600 CHUH TR/ % 0.14 0.18
OTC 605 CH% R/ % 0.19 0.24
OTC 613 CHE R/ % 0.20 0.34
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Fig. 1 Heat consumption rate of the unit before and after

retrofit when the atmospheric temperature is —20 °C
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Fig.2 Heat consumption rate of the unit before and after

retrofit when the atmospheric temperature is -4.2 °C

KAHREE Hy 1,93 °C i B0 /o ML PRE %
N3 FR . YRAREER 1.93 CHT, B 5N
HER L BE 43 500 3% 52 S 600 1 605 °C ., 11 fif 36 [X.
[B)FE 70% ~90% B}, 203 Jo ML A FRFE R FEAL 12 ~
17 KJ/ (kW + h) |, g DX ] P RFE 2R B Fe oK 5 17 £
R 60% ~ T0% W, 23 J5 ML 4 #4FE RO %]
10 kJ/ (KW + h) ; S {8 7E 50% ~60% I, e J5 HL
éﬂ&%?ﬁﬂx&ﬁ S, EL 2 W T AL A B
FER IR EE SRR R s oL R g
th 73T EALZH PAFE R Al 2R TR AR AL
ROR N B 5 | AL 2 A 3 K i, S B A

PAFERFEAR, ORI s FE R IR DA TO0 T BR A

BLRCR AT B B, S BOpL 2 IRE 3R 38 K, 0%
REAR

L a—

ﬁ’ T 6740 uu}ajz‘ EFI: ” o 6686 6638

ey e

ﬂ Z 6540 641 g ‘ I

\E_\? 6440 o W‘i i |

S 6340 mﬁ Ul

é; 6240 Imi '

90 80 70 60 55
BREPEFR A L S0 R /9%

B3 AKEEHNL193C,BIERENMARER
Fig.3 Heat consumption rate of the unit before and after

retrofit when the atmospheric temperature is 1.93 °C
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Fig. 4 Heat consumption rate of the unit before and after

retrofit when the atmospheric temperature is 15 °C
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Tab. 6 The maximum heating steam flow before and

after retrofit when the atmospheric temperature is - 4.2 °C

i
S/ kg + 57!
80% 70% 60%
TS i 156.7 142.3 128.3
OTC 600 C 156.9 144.0 131.9
U A K 0.1 1.7 3.6
x£7 KREBEHNL1.93 C,MENERAMARKARE

Tab.7 The maximum heating steam flow before and

after retrofit when the atmospheric temperature is 1.93 °C
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16325 6326
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80 70 60 55

ZH/kg 57!
80%  70% 60%
WU A 155.7  139.8 124.7
OTC 600 C 156.9  142.7  129.3
OTC 605 C 156.9 142.7  129.5
M J5 A (OTC 600 °C) 1.3 2.9 4.5
B J5 Bk (OTC 605 C) 1.2 2.9 4.8
K8 KFREBEAHIS C,HWENERAEARRRE

Tab. 8 The maximum heating steam flow before and

after retrofit when the atmospheric temperature is 15 °C
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Fig. 6 Heat consumption rate of the unit before and after

retrofit when the atmospheric temperature is 40 °C
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Tab.5 The maximum heating steam flow before and

after retrofit when the atmospheric temperature

is —-20 °C
1 faf
ZH/ kg + 57!
80% 70% 60%
Rlecaing 158.6 145.3 132.3
OTC 600 C 159. 1 147.4 135.9
ik 4 0.5 2.1 3.6

S8 /kg - 57!

80%  70% 60%
WL I 159.3  143.5 128.4
OTC 600 C 161.6 146.7  131.8
OTC 605 C 161.5 146.8  132.2
OTC 613 C 161.5 146.9  132.8
B J5 Bk (OTC 600 C) 2.3 3.2 3.4
s J5 8K (OTC 605 °C) 2.3 3.3 3.8
M3 JE K (OTC 613 C) 2.2 3.5 4.4
9 KREBEHN26.1 C,MENERAMMARRRE

Tab.9 The maximum heating steam flow before and

after retrofit when the atmospheric temperature is 26.1 °C

ZH/kg - s i

80%  70% 60%
WO I 150.6  135.9 121.9
0TC 600 °C 152.2  138.0  123.9
0TC 605 °C 152.7 138.7  124.6
0TC 613 C 152.7 138.9  125.3
i K (OTC 600 °C) 1.5 2.1 2.1
Wik JE A (OTC 605 C) 2.0 2.8 2.8
Mk S5 (OTC 613 C) 2.0 3.0 3.4
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