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The Optimal Operation Condition and Estimation Performance
for 300MW Demonstration Gasifier
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Abstract : The optimal operation condition of gasifier is one of the most important parameters to
increase efficiency and reliability in IGCC plant. Also the prediction of the syngas composition and
quantity must be predicted to carry out process design of the gasification plant. However, the
gasifier process licensor are protective with information on process design and optimal gasifier
design conditions. So, the most of process studies in the engineering company for gasification plant
have carried out to look for key parameters and optimal design conditions using several prediction

methods.

In this paper, we present the estimated preliminary optimal operation condition of the 300MW
Demonstration Entrain Flow Gasifier using Aspen Plus. The gasifier operation temperature
considering slag flow was predicted by FactSage software and Annen Model.
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Table 1 Design Coal Analysis

PROXANAL ULTANAL SULFANAL
Element |Value| Element [Value| Element |Value
MOISTURE| 10 ASH 15.8 [ PYRITIC | 0.4

FC 52 CARBON [69.0 | SULFATE] 0.0

VM 28 | HYDROGEN | 4.3 [ORGANIC| 0.4

ASH 15 | NITROGEN [ 1.4
CHLORINE | 0.0

SULFUR 0.8

OXYGEN 8.7
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Fig. 1 Aspen Plus Model of 300MW Gasifier
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Fig. 2 Variation of Syngas composition

- 369 -



7h28l7)e) A hEe AMEZRAC uhE bt
A= 10baroll A 100bar7FA] TFSHA A A= )
=3 —‘%"6], IGCC ENES] 7}2sl7]= 7h2=E Rl
7 20 HF oY oF 14-25barS
et gElo MAF wekA, 7has)
2ERIZEE] CO, A A 5] AAAN ] F
&4 o] FIFsHAl HW 7h2~8)7) €]
AA] FAlol FrFskA "k 712317] 9
| 10baroll A 100bar7b# Z7bet 749 =1
ﬂ] 9} 7Lo] oﬂo:lzfl x%oi 7]./\§]_7] ]
33T S7kstAl =, ole] uwet Co, HH
w7F mAlE A ZAaskalr co8F H07F 4% A
0}01 b8l &2 Fraeth B A¥= Chris
ngman(zoos)”A Ao} FAsicy
" o3& Ay Tkesr) AR
AspenPlus X 2% A3}E vk Tezolrt g
d7rme] dE5ARAY S AFEo] £1.1S YER
Ao & Ko}l Aspen Plus F&lo] 7kx38l7] Ao

R RER B i A

1 5]
7]
7

o)
Rl
o)
Rl
2]
=

o
Mo o 2o

"‘Ll

Shell Process Modeling

DOlReference
60% M Modeling

Vol(%;

H20 AR co2 N2 CH4 co H2 H2§

Syngas Composition

Fig. 3 Comparison of modeling result

3.2 7lasy| 25 MHAE

7t28 ZWHE 4 A 7h2=3517] Tap hole®
uhg) A2 Q1ste] shastr|el A Lol A
WA © & 250 Poise ©]3= F-A3F= AL
HA At wEkA, 7kxskr] AA A ¢ Hﬂ]
548 aHste]l sd1e] dAdS ol

= 548t 7hxsrle] & F9S
Aol Z=Q i) 7t2dtr)e Lxl =7}
Zgmre] HAALe ol A uk 7Bl e &
S7F g A2 Zhastr el AT Bol
wo] F- Abstel A qtstg A oer olFsts A

ol
o T 2
:10 b1 ¥ ol -IN
mlo o N e bR

N

ojujgo =z E7} F7hekel wet kst
e FastAE ghel REg-7] %9 St
= W3 E =2 ? ol AFE F7] Wl
HA o 2% Aol Hasiet

HAALE AAE fste] g 3 Ca0E
SHfelal A= Flux:;l {15} T250-4 2EE A
ol3lar v}k 19 4% Flux 9% & T250
o] 27} WMslE = Slag EE 73@% e a2
k. Azte]l wEW CaO7F Ashe] FAESR

~6% H7te Agole AY g4z 2%t &
oW“P 6% °1’d F9E 45 T2509] =W}
AALY 938 A Z7bekA B8 4 S 9
T250 7502 JFHSEE JdSsE A
FluxS FYA &S 9ol 1438T o] 4ol A
SA ok 3, Ca0 6% T A= 83TH
L 1355C7HA SHLeRE UE £ 9es o &
A At
1460
1440 *
}3 1420 &
::—; 1400 *
)
= 1380 Py
* *
1360 ‘ r r._’_
1340 lg e .| 8 g 1

Ca0 Add wit (ash 100% 7|&)

Fig. 4 Effect of Flux addition to T250

H rElo 300MW IGCC ZHEES A=)

Aag DAY 520~530Geal/hrE 7]EOR 3ol
AuFgEs A4sha A, 299, Fluxo] F
e 4 WMgRsie] mawssd

1) 7h28h7] S 9s

7hgh7] ) NG Thag whg el
d= = mput e oJ& Ad4g¥eh. 19 5= 9k
%71 =4 & 30bars

H
Steam4 N Wste] w2 £ WstE vehd
Aot} AAa Z)e) ulgl 7}adl)e Lns =
7HEhs & 4 Uk
10
08
T 06-
(@]
>
2
%0.4-
)
024
00 O T TSNS
03 04 05 06 07 08 09 10 11 12

02/Dry Coal

Fig. 5 Effect of H:0/Coal and 0-/Coal on Gasifier
reaction temp.

- 370 -



7t2gl7]e] NbeRE AL oA &Yoo
WA AAEH, Ca0 6% FYFAAA 1355T
oo REE £ gYgor MAsII 1Hs
AANRS FA 5

2) Cold Gas Efficiency (CGE) W&}

+71 WS tsle] Cold Gas EfficiencyS U
el Z1gleo] Ak ol mE2 900~1000T
ool A CGE 81%% WEhlaL ok %27 57t
st d&7F dolu CORTHE COyo v %71 &
7bstel g0 A, 27t WolA| A
AZkgo] Wolx gafo] hagith o7)A, 7k~
srle] 2= U 545 aeld 1356 °
$o]™, Cold Gas Efficiencyi= 76~69%7}4] LFER
aL ok ' 6ol #7179 2%=A A A CGEZF
7V o= QoA A= Aol AppHo=

J

|

|

/ 0,668
0719
0.8+ 0.743
0818 0768 |
— 0643
T 06+
o
&
a 0,693
g
€ 044
2
»n 0618
0.5180.568
0.2
0418 .468
0.393. RS 8613
004 S N
03 04 05 06 07 08 09 10 11 12

O2/Dry Coal
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