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Abstract — Process design and performance evaluation were made for medium-size gasification combined/
cogeneration plant. Based on the designed plant process configuration, the effects of NO, reduction tech-
niques on the NO, emission, the power output, the efficiency and the stability of plant are investigated by
applying various NO, reduction methods such as unsaturated/saturated nitrogen injection and fuel saturation
of gas turbine combustor. The NO, reduction by nitrogen injection is more remarkable than that by fuel sat-
uration, and its effect can be more enhanced by using saturated nitrogen. In addition, the applications of NO,
reduction techniques accompany the improvement of plant power output and efficiency with the decrease of
NO, emission, while it can cause unstable gas turbine operation.
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Fig. 1. Process flow of coal integrated gasification combined cycle.
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Fig. 2. Typical configuration of gasification based
plant.

AA 9D A gl FEHeE AL /s 3 =
A7 sk, AEE BA e MelyiasiEst
W FEHES] A3 A TR el 4 9le I0MW
Z9 =9 PDU(Process Development Unit) Sl Eo]|
A43l9ict, 7hag)l ZWES] NOx A7t uprlo e ¢
AAxoz Jl2EMla} F7B2IAR (ASU : Air Separation
UnityZte] 917 AAE A-8319lx, 37183320 &
2EE ALE FREl A AR WS 2
it 3k Hebks A8 o} BAlEE ALE X
FAIA NO, A7 A =3l W= 383} o]
g olefst NO, A7k vl S 7= EESL] A% ¢
NO, & B5A4& 37}, vlagezy, 7fas) EHES)
st NO, A7 uhal Ao e’ 7 3yt #)
2 9 7|2%E Agstzal g

2. SE4A

£ Aol Zed S5 e skas) Bibdd &
WEE A Yo of 10MW TFRelH, o] 2 93l



FF FE Jhash BPPd FAES No, A% Yol A R BT oAE el BT P} A7 365

Table 1. Clean coal gas condition for gas turbine
fuel.

Comp. (%) Unsaturated Saturated
cO 64.53 58.95
H, 30.23 27.62
CO, 0.19 0.17
H,0 0.42 9.03
CH, 0.23 0.21
N, 3.77 3.44
Ar 0.63 0.58
Flow (kg/s) 1.985 2.153
Pressure (bar) 22.3 20.7
Temp. (°C) 3727 372.7
LHV (kl/kg) 13264.0 12697.0
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Fig. 3. ASU integration with gas turbine.
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Fig. 4. Simulation model of gasification combined cycle.
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Table 2. Design cases with different NO, reduction
schemes.

Case Fuel type Air‘integ.. N, integ.
(sat/unsat)  (extration ratio)  (sat/unsat)
Base NG No No
PDU#1 CG- (unsat) No No
PDU#2 CG (unsat) Yes (100%) No
PDU#3 CG (unsat) No Yes (unsat)
PDU#4 CG (unsat) Yes (20%) Yes (unsat)
PDU#5 CG (unsat) Yes (40%) Yes (unsat)
PDU#6 CG (unsat) Yes (60%) Yes (unsat)
PDU#7 CG (unsat) Yes (80%) Yes (unsat)
PDU#8 CG (unsat) Yes (100%) Yes (unsat)
PDU#9 CG (sat) Yes (100%) Yes (unsat)

PDU#10 CG (sat) Yes (100%)

Note) 1. CG: coal gas, NG: natural gas.
2. sat: saturated, unsat: unsaturated.

Yes (sat)
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