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CO +H,0 2 CO, +H, AHZog= -41 kj/mol ™
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Bridge Wall Temperature (°C)
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_% 1100 Combustion with

= 45% Excess Air
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Air Flow Rate (Nm3/hr)
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Lean Gas Case Rich Gas .
components Composition (%) Case Composition (%) COperatl_ng case
. . omposition (%)
Train 1 Train 1

H2 3.44 4.06 4.88

N2 0.2 0.52 3.69

Co 1.03 1.21 0.88
C0o2 0.6 0.84 0.84
CH4 94 78.44 84.49

C2H6 0.73 10.31 3.9
C3H8 - 3.2 0.95
C4H10 - 1.4 0.31
C5H12 - - 0.06
Molecular weight 15.97 18.88 17.22
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Feed flow rate (NG+H2)
(Kg/hr) 29656 30615 31626
Steam injected (kg/hr) 81247 85214 84562+
CO; injected (Nm3/hr) 10803 8743 10743
S/C (before pre-reformer) 2.58 2.61 2.7
H/C (Catalyst tube entrance) 7.14 9.96 8.3
Outlet Temperature (°C) 920 (900)% 920(900) 890 (964) *
Tube Skin Temperature (°C) (949) 1 (948) 1 937-971(953) *
%H: dry basis at outlet 68.52 (68.6) 68.61 (68.8) 1 (71.6)
H2 mole flow (kgmol/hr) 4984 (4965) 1 4957 (4724) 1 (4956)
9%CO dry basis at outlet 20.52(20.2) & 20.38 (20.3) I (17.43)
CO mole flow (kgmol/hr) 1495 (1351) § 1481(1337) 1 (1219)
Heat abs°zﬁ/lesvt)’y reaction 1242 (119) 123.18 (118.61) (112.3)
Flue Gas O“E!,eé)Temperamre 1042 (1087) 1040 (1097) 1080 (1129)*

993 St U5 @) () & 39,5 S| Cuns (385 )5 o Lt
PED o ool ail)| 556l 5 (g5 olasl 5 sludnd o ,li8le 5 lawgs oo (g3lwancds 3l Jobs slaslf

ouile (Bb (5T 5 S g sl fagld Lawgs ool oallys g (28,5 a5 50 L jlednt (sla il 5 lanss oud (giladnt puln 21 slael ¥
7oy Slebes (Nles 3l Gy Slael /Y.
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Do oo alax>Mo a5 jshailes el ool duslie (olib byl i b Sllas oyl jo ool oolatwl gloo g S g F Joux o
saels Rich a4 cos 047 a4 Soo3 Purge Gas 4 zol381 OA. L.)).o.S b 5B oad plxl slas S oslail ulul
ol VT s Gl sled wezg ol b sl axdl iol3381 VEY sga LHV sl o plow! Gl il pioren ailasils
SR S il oo b iy 3LS 550 (6 5i0gaS siwl (Slep 3l S (350 U (64,9 Sls 4 w2 o ylis Slewle ool a8l

il 00l dwlore ) o w4 Gl alaasts 4y (6049

Total heat input = (LHVX m)g, + sensible heat

109b o0 Al 1) Oy a4 (25 e

0 .
AHZQB"’(m'CP'AT)Process 995 w1 00

Efficiency = GRLEV)
fuel

ol a8l ol8l RiCh a4 o V7 a0 oo Gl alabma a0 (99,9 (6551 JS w5 ol

b g (Fllos byl il 40 12 g S guw dmlio F oo

Lean Gas Case Rich Gas Case Operating case
(183.7 MW)* (186.4 MW)* (209 MW)
NG Gas Purge Gas NG Gas Purge Gas NG Gas Purge Gas
Fuel flow rate (Nm3/hr) 12127.5 12934.5 10191 13446 17427 7913
LHV (kJ/kg) 49560 39100 48310 38750 45620 38200
LHV based fuel
rate(MW) 120 63 118 64 177 32
Fuel Sensible heat
0.176 0.162 0.177 0.164 0.176 0.162
(MW)§
Air Sensible heat
38.35 38 33.4
MW)§
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Sto'c(h,\'l‘r’nrgfggc Alr 180317 178244 217752
Air flow rate (Nm/hr) 187797 185049 198823
Excess Air % 4.2 3.8 0

Total Heat release
MW
Sensibl(e hea)t +Fuel 222 2226 256.4
Flow*LHV
Firebox Efficiency 63.4% 63.75% 57%

900°C ST ey cles™ 25°C s los as s T ool acss ogld lansgl oo 6)1T§°}“‘\3‘T

S35 8L 3b b Juwo 95 (655l 433190 Y=Y

(55 5 58 g b )T (53959 STyes g flue gas oo o )lm c3bb Joss 99 (59, 6551 45lse 4 s cpl o
ol 00l 428 5 S 5B 51 oo solawl ledlbl g ol ous plodl HYSYS 13316 5 10 ajlan ol 0 so azsls

| £ 2006 E 2005 E 2016

b 5 0 0,5 Gy S oo (omwgy ol S0 Y JSS

b 35 Jol oS 5 e 595 855 4lg0 —F-Y
Gy 5, Shas (2,3 L) PFD Gledlbl gl ol oads il o axly 50 0l )5 sla s 505 5 (uSsld oloo Sledbl
b YV-°C 5 YVO°C WL PFD b ey oo slolos pizman .azil 0FFC 5 0V1°C Wb lales ol ((SeS

Z..x,Jan..xgﬁ)’ Sogo d Joe Slyas a0 WSeld cod sy ol

Cp, e (578-526)= Cp, Thpg (373-270)

1] o8 Sy 23 D90 4 Joue STheS 4 WS sl Cd s 5 ol @

Crpg_ (2.9433)/2_

g (373-270) Cp,, _198 Chpg Crig_ (12413)/2°
Ii'lpG (578_526)CPFG ) CPFG mPG

2.5 I
—f6 50
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Cp,pG (379 — 336)= Cp, tp;(270-84)

Chpg (24+2.9)/2

g (270-84) Cp,, 133 Cpy Crpg (12+12)/2° ') Mpg ot
mpg (379-336)Cp,.  Cpy, mpg

Process Gas s 4, Flue gas ¢ls <o 13 carisb oo by S5 51 Joue 39 10 4 (699,90, slogls aSul 4y axg5 L
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