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Abstract— Presented are the structure and the detailed methods of engineering package for IGCC(Inte-
grated Gasification Combined Cycle) power plant design. The IGCC engineering package mainly comprises
conceptual design procedure for overall power plant, and key component design, analysis and test proce-
dures. In the conceptual design stage, plant configuration design and static/dynamic simulation are carried
out in order to meet design objectives and constraints of IGCC power plant system and to determine
design specifications of each component in the IGCC power plant along with the corresponding data
base management system. The design of the key component is carried out through iterative procedure
composed of one dimensional performance analysis, two or three dimensional thermofluid design analy-
sis/experiment, structural and vibration analyses. The present paper explains the overview and the cur-
rent status of the engineering package for IGCC design.
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Fig. 1. Design procedure of IGCC powerplant.
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Fig. 2. ASPEN simulation model of entrained-bed IGCC system.
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Fig. 3. GE’s IGCC process development facility®.

Table 1. Design programs for IGCC.

main characteristics

design step design program developed by
Static Simulation 1. ASPEN PLUS ASPEN Tech(USA)
2. GATE EPRI(USA)
Dynamic Simulation 1. SPEEDUP ASPEN Tech(USA)
2. MMS EPRI(USA)
3. MOSA SNU(Korea)
Constrained Design 1. GRP method U.of lowa(USA)
Optimization 2. GRG method -
3. SQP method -

chemical process design

combined cycle design

chemical plant design

fossile power plant design

under developing by consortium (IAE involved)
optimization of nonlinear problem with
various design parameters and constraints

Energy Engg J. (1995), Vol. (1)
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Fig. 5. Schematic diagram of the 3 Ton/Day gasification bench scale unit”.
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Fig. 6. Reactor model of gas turbine combustor®.

turbine

Table 2. Design systems of key components for IGCC .engineering package .

Key Used methods

component  1-Dim. 2/3-Dim. Test Stress Noise/Vibration
aalysis analysis facility analysis analysis

Gasifier Reactor model PHOENICS/PCGC-2,3 3T/D BSU ANSYS To be decided

Combustor  Reactor model PHOENICS/COM3D N/A ANSYS To be decided

Turbine Mean-line method TSONIC/MERIDL N/A ANSYS Campbell diagram

Energy Engg. J. (1995), Vol. 41)



~

58 o] F. &85 -003% - AYY - AIH

WA Heacrl A Bat 753 YAl
3 AR A3FHY) -5 S e
43 A4 z2oPae] wdg AHEsle &Y
=5 ¥NAF sle AHE T 8% F ik

ENlndsde Edole WF {FHE cascades}
hub-to-tip WL 2 o] jAsbd, o]& 94 F
o) it 4 =223 TSONIC# MERIDLS]
Agte] "y} $HAMNE M= FT8ay
(FEM: finite element method)ol] 713+ ANSYS7} A}
£7Fss, AlE/AS B TS e HA
3 2EaPE FARFolch

3.8 £

Aet7l23) B3kl Al~He) HAS 913 enginee-
ring package?] /NAlAE A stgdel B =Fo e
engineering packaget A|2¥ sl AdAe} 8840
o dAsA g ez P on, 2 gAY AdA
W d = 7EL A A" ddAEe A
AEH P AREAE FFAINEE Y2/ 54 A8
ol o) gsle, A~ TALE AHYsm o) F u}
o 7t A9 718 QA4 lumped-mass 29-&
o]-4-3led ¥A¥ic}, FoiA 7| AA A% DBMSE
o] 83t Au)Aelg gholl SlejA], giH¥ARE A4H
F slok

F8 840 N3 A AL Jdul Byhbd du) ol
T FHLR Ak Ay, 947 F el
A FYE, o) Fi Asirlas) Hipid =
e FANEE AT AAANREE 425 vk &
el A Al AN Aa¥e A48, F2 Y
Aol g A3 A 23

¥ =84 A703 engineering packagey A &k7}
23t H3habd Adw|e) w)m/AA, AdAA, dAEA
9l A3} Fofl f8-51A) A14-9 - 9lon, 8 FA
g Fo] AAR AF/0ES Heie T8 849
A8, dASASe] 39 4 & concurrent engi-
neering A|2®]9] dFolrc},

4. ¥ 2|

£ A7 ATALR AL SN LA YAE

oliix| 28t x4H M1z 19954 58

oA A ste “Mrizhist Bipabe]E A AW A
L3}y =24 E(921E105-348DG1)S) dge s
B Aolul, ole] Al WARNTAA YUY A)E
E 3t

2

1. J.S. Lee, C. Lee and H.T. Kim : “Performance Ana-
lysis and Advanced Design Concepts of Natural Gas
Fired Combined Cycle,” 29th Intersociety Energy
Conversion Engineering Conference Proceedings,
Part 2, AIAA-94-3908-CP, pp. 991 (1994).

2. DM. Todd : “Clean Coal Technologies for Gas Tu-
rbines,” 37th GE Turbine State-of-the-Art Techno-
logy Seminar, GER-3650D (1993).

3. C. Lee, JW. Lee, SJ. Lee, H.T. Kim and K. Chung
“ASPEN Simulation for IGCC Power Plant with
Entrained-Bed Gasification and Cold Gas Clean-up
Processes,” ENERGEX ‘93-the 5th International
Energy Conference Proceedings, Vol.IV, pp. 183
(1993)

4. Y. Yun, C. Lee, J. Lee, H. Kim and K. Chung : “Sta-
tus of IGCC Engineering Package Development in
Korea,” 29th Intersociety Energy Conversion Engi-
neering Conference Procedings, Part 2, AIAA-94-
4071-CP (1994).

5. ASPEN PLUS User Manual, ASPEN Tech. Inc.
(1988).

6. A. Cohn : “Gas-Turbine Evaluation(GATE) Com-
puter Program: Thermodynamic Cycles, Methods,
and Sample Cases,” EPRI-AP-2871-CCM (1983).

7. H.T. Kim, K. Chung, C. Lee, JW. Lee and Y. Yun :
“Status of Korean IGCC Bench Scale Unit Develop-
ment,” 11th Pittsburgh Coal Conference Proceedi-
ngs (1994).

8. o], o’ HeF ! “GAH dEFH skaE
Axr]e] NOx HAEA," 1994 ohx]23}3]
A3t R3] 227, pp. 15 (1994)



