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Abstract: The integration between a gas turbine and an air separation unit (ASU) is important in IGCC plants. The
portion of ASU air extracted from the gas turbine and the degree of nitrogen supply from the ASU to the gas turbine
side are important operating parameters. Their effect on the gas turbine performance and operability should be
considered in a wide ambient temperature range. In this study, appropriate nitrogen dilution rate and turbine inlet
temperature that satisfy the two limitations of turbine blade temperature and maximum allowable power output were
predicted. The air integration was set at zero. The simulation showed that the power output increases and turbine blade
temperature decreases as the nitrogen dilution increases. The maximum allowable power output can be obtained under
medium and low ambient temperature ranges. Under a high ambient temperature range, the achievable power is less
than the maximum power.

- 71249 - GT - 7F2~El
ASU 7)1 %27 HRSG D G35 S
C éﬂ}:)\ IGCC R = ] W R R R
C ;q;;]l IGV . ol ohy %)
p o H =
Xz LHV ;A 91 = (kI/kg)
CCS g 29 2 AF J)e y e
y . A ek g
§ o wEe QIR oA % B ABAE j j;}jg‘ff)/
ZA8HT)3)(2013. 5. 31, ol x| u}=) whE =T, 2 dilution D 2 A2 T (kgls)
P : 8 (kPa)

1 Corresponding Author, kts@inha.ac.kr
© 2013 The Korean Society of Mechanical Engineers PR =R

I
d




1024 AR - A= - s
syngas 2 s g 7|2 Fw He ¥71F VtEEN FEste Ak
T D 25(°0) (A3x) 9 37 BE7ldA = das A4
TIT P EN TR (0) of e AREAFTFH)l Ue 4% wa®
W . ZE(MW) of gk A+ FAEAT. T3 AF =t A
X L ERg AE¥aE W3t Edols 2%9 571 AAnk
y . ARy 3} e 3 gt e Ee] ¥stE iy
K DA gk 7hERle] Aol digk A% FaE AT
4 - H] A 18]3 IGCC 7FAEHle] AsS o8t
) =9 A5 NxE o A0} &
’ e 4 Agow g shsEy o
st X} g AT FRHEAT o AFES FE A
0 S A7 Axz AAE ZFaE Es AR
g S} Wzt 1GCC o AFE-8hr] 913k 1 -
. mgee = AAEAY IS0 FA(SC, 1 719 G
7} 60%)°l thal Ag-E5o] FHEHJT. 1 AA
A ZALE S 7]E9] HAA7LAE AREshE 7FAENI
LM =2 < IGCC o A 7§Z%3F syngas & 7B RIS A
&3 sglen, ol 7tew 71% IGCC EHUE
SAels g Ak A kel vl A 2 gseie s FaEm -0
FgFo]l w IJr %i Al Ao m ol st AT g o)yt 7rokatod 7].]1:1‘__}-_“5_] syngas 7}2~F]
o] A3 CCS(Carbon Capture Storage, T4~ Hlo] EXS 3k & rhokslk 97| AA AA
a9 %)E =3 §‘r7§1"%21]°ﬂ s ZEEe] ¥ Egol= AEewo| &A s}
A= 7lwel Bosth. 4 umdE LA A Ao =9 A =R YHgas ERle] HRIY
w3k dado] A MAHoE EHTQ»L A= 7hE T2EE AFds d7E . olE el
Hl &S 7k=s) sto] dRE ARgdhs ZUES gorgl o7 7oA oFA
IGCC(Integrated Gasification Combined Cycle, A]&+ A 2RSS SRy

7} 3 asqu)ﬂ N A HA L A7}

S FEabe BAH Ver F2
mﬂ onjr
& oa IGCC A z=Ele] Ao et me o
%o] F A A 16GCC A =R Tpash 34
of AsAZA At} FVE FstE Wl ot
2 AeHz® Adars e B F 38R

Steam
e Auxiliary Syngas
Gasifier > Components > Humidification
_>
Coal l
02 N2
Combustor
ASU
N2 Dilution

Vent
Gas

Cooling Air

Fig. 1 IGCC System configuration
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Table 1 Reference and simulation value of 7FB gas

turbine

Parameter 7FB turbine
Reference"V Simulation

Air flow(kg/s) 431 431
Firing temperature(°C) 1371+ 1402
PR 18.4 18.5
Fuel flow(kg/s) 10.3 10.2
1st Nozzle area(relative) 1 1
Turbine exhaust temperature ( °C) 624 623
1st Nozzle temperature( °C) - 870
Gas turbine power(MW) 184 182
Gas turbine efficiency(%, LHV) 37 37

Table 2 Reference and simulation value of 7F syngas

turbine

7F syngas turbine

P t
arameter Reference® |Simulation

Air flow(kg/s) 442 442
Firing temperature( °C) - 1258
PR 16.0 16.0
Fuel flow(kg/s) 58.0 58.0
N, dilution flow(kg/s) 63.2 63.8
Steam dilution flow(kg/s) 4.3 4.3
Compressed air extraction (kg/s) 17.7 17.7
1st Nozzle area(relative) - 1.45
Turbine exhaust temperature ( °C) 587 587
1st Nozzle temperature( °C) - 869
Gas turbine power(MW) 232 230
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