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e Inlet Outlet
(mol %) | (mol %)
Ar 63 ppm 48 ppm
By Products 7 ppm 0
Cs* 2.72 0
C2He 5.28 0
CHsOH 0.76 0
CHa 82.45 73.09
(6{0) 0.20 0.12
CO2 1.17 6.87
H: 2.19 15.94
Higher Alcohols 0.04 0
N2 5.18 3.98
Total 100% 100%
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H20 Molar Flow

Kgmol/h | 13080.7

Ll 0039 5 2,25 ¥ o)leds Jgax o (Pre-Reformer) v- v ,oiST, Slles Loyl

Pre-Reforming 57, sldes balys - 2 Jg0

Inlet Outlet
Parameter
Min Max Min Max
Vapor Fraction (Mole) 1 1
Temperature (°C) 496 501 441 459
Pressure (Barg) 38.4 37.7
Molar Flow (Kmol/h) | 1g656 | 20441 | 20672 | 21306
(Dry Basis)
Mass Flow (Kg/) | 555559 | 367195 | 350250 | 367195
(Dry Basis)
Density (Vapor)
(Kg/M?) 11.0 11.3 111 11.2
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Catalyst Volume
(md)

Delivered Catalyst Volume
(5% Excess)
(m°)

43.7
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Pre-Reforming 551, coJblS liogas - 4 s

Pre-Reduced High and Stable Nickel Content Catalyst on a
Special Carrier
C iti
omposttion Fe = By Vendor
Si Compound = By Vendor
Na < 0.1 wt.%
Form Pellets / Tablet
Bulk Density By Vendor
Size By Vendor
Side Crush Strength (N) By Vendor
Type Pre-Reduced
Catalyst Volume (Cubic Meter) ol
y Provide 5% More for Spillage Losses During Loading.

a5 s 5 ,955T, Sloogas - 5 g
Reactor Type Axial

Bed Guaranteed Pressure Drop By Vendor

CHas Content at Pre-Reformer Outlet
max: 76.42%
(Dry Base) (mol%o)
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Expected Lifetime By Vendor
C2* Conversion 100.00%
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Pre-Reforming Catalyst Specifications

Pre-Reforming Catalyst to be specified based on parameters referred in this report. Inlet and outlet flow and

catalyst physical and chemical specifications are defined as below. Catalyst Performance to be evaluated in

accordance to HOLDOR TOPSOE AR-401 pre-reforming catalyst.

Reactor Inlet and Outlet Stream Specifications

The composition of NG of inlet and outlet of pre-reforming reactor in SOR is mentioned as below table,

other impurities are also shown in the table. The manufacturer of the catalyst must declare the specifications

of the outlet gas produced in SOR and EOR based on the specifications of the inlet gas.

Component

Inlet
Wet Basis

(mol %)

Dry
Basis

(mol %)

Outlet

Wet
Basis

(mol %)

Dry
Basis

(mol %)

Parameter Inlet Outlet

Ar
By Products
C3+
C2H6
CH30H
CH4
Cco
CO2
H2
Higher Alcohols
N2
Water

22 ppm
2.5 ppm
0.96
1.87
0.27
29.07
0.07
0.41
0.77
0.01
1.82
64.75

63 ppm
7 ppm
2.72
5.28
0.76
82.45
0.20
1.17
2.19
0.04
5.18
0

21 ppm
0 0

48 ppm

0 0
0 0
0 0

73.09
0.12
6.87
15.94
0
3.98
0

Vapor Fraction
(Mole)

Temperature

1 1

500
38.4 37.7
20203 | 21306
367195 | 367195
11.3 111

459
Pressure
Molar Flow
Mass Flow

Density (Vapor)

Total

100%

100%

100%

Page | 1 of 2
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Catalyst physical and chemical specifications

Catalyst physical and chemical specifications are as table below.

Pre-Reduced High and Stable Nickel
Content Catalyst on a Special Carrier.

Composition
Form Pellets

Bulk Density By Vendor
Operating Temperature Range | By Vendor
Heat Stability By Vendor
Space Velocity By Vendor
Size By Vendor
Void Fraction By Vendor
Side Crush Strength (N) By Vendor

Type Pre-Reduced

Page |2 of 2 Pre-Reforming Catalyst Specifications
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5,000 MTPD Methanol Plant
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Bandar Assaluyeh, Iran S-02824 4350471-52 2
Job No. Doc. No Rev.
Prereformer Page ftem No R 2003
1 of 7

Process Specification

for
Prereformer
Revision Description Date Made By Chd. By Appd. By
0 First Issue 24-Nov-2009 HELR LOJ ST
1 General Revision 18-Feb-2010 CPG LOJ ST
2 Revised as Indicated 13-Jan-2011 LOJ ST ST

Information contained herein is confidential; it may not be used for any purpose other than for which it has been
issued, and may not be used by or disclosed to third parties without written approval of Haldor Topsge A/S.
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HALDOR TORSOE (1

Document ID

Bandar Assaluyeh, Iran S-02824 4350471-52 2
Job No. Doc. No Rev.
Prereformer Page ftem No R 2003
2 of 7
Datasheet for Fixed Bed Vertical Reactor
General Equipment Information
Design case EOR - Rich Gas
Location Outdoor
Reference Documents
Catalyst specification
Specification of reactor filling materials
Operating Data
Inlet
Temperature 500 °C Pressure 38,4 bar g
Gas flow 367195 kg/h Gas density 11,3 kg/m3
Gas mole weight 18,18 kg/kmol
Outlet
Temperature 459 °C Pressure 37,7 bar g
Gas flow 367195 kg/h Gas density 111 kg/m3
Gas mole weight 17,23 kg/kmol
Reactor Vessel
Mechanical Design Conditions
Fluid description Process Gas
Design temperature (max.) 550 °C Design pressure (max.) 46 bar g
Design H, partial pressure 3 bar a
Vessel
Inner diameter 3900 mm Tangent to tangent distance 2600 mm
Construction code ASME Sec. VIII Div. 1 or 2 |Stress relieving According to code
Construction material 2.25Cr 1 Mo Corrosion allowance 3 mm
Insulation purpose Hot Insulation thickness mm
Top head type Spherical Bottom head type Spherical
Temper embrittlement is to be considered. Reference is made to HTAS Standard 4-1361/E, paragraph 3.10.
Catalyst Bed
Reactor Inlet Arrangement
[Type 1) | Gas distributor |HTAS standard 4-1328/E
Layers (from Top)
Description Size Volume Unit Height Unit | Rem.
Alumina balls 1" 11 m3 100 mm
Alumina balls 1/2" 1,2 m3 100 mm
AR-401 11*6 mm pellets 43,7 m3 3700 mm
Alumina balls 1" 4,2 m3 150 mm
Catalyst Bed Support
Type Ellipsoidal dish HTAS standard 3-1998/E
Ellipsoidal dish diameter 2145 \ mm Perforated dish diameter 1716 mm
Design Load for Catalyst Bed Support
Catalyst/inert weight 78700 kg Total design weight (as load) 0,6 bar
Design pressure drop 0,7 bar Total design load 1,4 bar
Nozzles and Connections
Ref. No. Size Rating Face [|Description
A 1 30" Process Gas Inlet
B 1 30" Process Gas Outlet
H 1 12" Handhole
M 1 24" Manhole
(@) 1 2" Sample connection
2 TW1-2 2 2" Thermowell

Information contained herein is confidential; it may not be used for any purpose other than for which it has been
issued, and may not be used by or disclosed to third parties without written approval of Haldor Topsge A/S.
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5,000 MTPD Methanol Plant

Document ID

Bandar Assaluyeh, Iran S-02824 4350471-52 2
Job No. Doc. No Rev.
Page Item No
Prereformer 3 of 7 R 2003

Nozzle Device

Type | Catalyst unloading pipe |Reference nozzle | H

The catalyst unloading pipe is to be filled with 1" alumina balls and the pipe must extend 100 mm above the wire mesh.

The inclination of the pipe is to be minimum 30° to horizontal downwards.

A catalyst retaining lid is to be installed, reference is made to HTAS Standard 4-1320/E.

Nozzle Device

Type Vertical thermowell Reference nozzle TW1-2
Wall to thermowell distance 600 mm Thermocouples per thermowell 6
Distance between thermocouples 570 mm

Remarks

1 The inlet distributor shall be designed for a 32" nozzle.

L7 DC1  C3  cpg |1217187

Information contained herein is confidential; it may not be used for any purpose other than for which it has been
issued, and may not be used by or disclosed to third parties without written approval of Haldor Topsge A/S.
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All sketch measurements are indicated in mm.

Information contained herein is confidential; it may not be used for any purpose other than for which it has been
issued, and may not be used by or disclosed to third parties without written approval of Haldor Topsge A/S.
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3900
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Wire Mesh SS304

Wire Mesh SS304

150
/

PERFORATED AREA

—
- — ==~

1716 —
2145

1" balls

NOTES:

1. SS 304 WIRE MESH ON ELLIPSOIDAL DISH: DOUBLE LAYER OF WIRE MESH: 10x10 mm OPENING, WIRE 2 mm
2. PERFORATION OF ELLIPSOIDAL DISH: 220, PITCH O 33

3. SS 304 WIRE MESH ON 1" BALLS: 3x3 mm OPENING, WIRE g1 mm.

4. SIZE OF WIRE MESH ON BALLS: REACTOR INNER DIAMETER + 100 mm

All sketch measurements are indicated in mm.

Information contained herein is confidential; it may not be used for any purpose other than for which it has been
issued, and may not be used by or disclosed to third parties without written approval of Haldor Topsge A/S. RESEARCH | TECHNOLOGY | CATALYSTS
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SAMPLE CONNECTION
‘ 1/2" NPT
il a-a
o .
3 ‘ 2" RF BLIND FLANGE
| |
LA AT
g
‘ 2" RF LWN FLG
‘ 1/2" PIPE ID 6.5mm
SS 304
Iiin
\ ODIID = 36/23
1 1/2" PIPE SCH. 80S
‘ SS 304 3 ol
Sl
NI n|y
| 3z
> [92]
4. I @l
o A —
2 3 .
™ :
| o af Ta
I
! 1 10
T
All sketch measurements are indicated in mm.
Information contained herein is confidential; it may not be used for any purpose other than for which it has been RESEARCH | TECHNOLOGY | CATALYSTS
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D is Diameter of Reactor Vessel
H is Height of Catalyst Bed

2xH
= £2L = 570
L 13

All sketch measurements are indicated in mm.
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X 2001 A/B OXYGEN
@ OXYGEN FILTER PREHEATER
OXYGEN | 3'5 | / 65736 / I |
[8000] BL > e ; | T
FROM BL 8000 . 8010
~— HP STEAM
T
] 6055 6020
R 1001 R 1002 1/2 110"
| 1 HYDROGENATOR SULPHUR TC }— 2003
| | * ABSORBER R
' | PREREFORMER
X 2002 A/B /‘\
STEAM FILTER }
] |
PROCESS STEAM 1 3?5 | < 32?28) i : *2130
[6010] F7 > 1
FROMFEADER 6010 | :
t
METHANOL S~ S~ Y R 2004
B8 F5 > | B, > 1559 <
/ 55830 ! 18.3 | 390926 1095 H 2001 SECONDARY
FROM METHANOL ' ] 442 " N PRIMARY REFORMER
START UP PUMP ] g 7o 70 REFORMER
2030 2040 | 212 ' —
l
| 795 | > 544 < ' -
HIGHER ALCOHOLS | 50 | < 2464 > ; - E 2001 /7 ‘Q\
[620]  _F5 > *5620'* ‘ | 267 — '
FROM METHANOL DISTILLATION _ _— ~ o
L i o
L
@ E 2002 = L
PROCESS CONDENSATE [ 419 | < 68%36 >
[6185] F2 > > 1 _ —
FROM P 2003 A/B l6185 D SATURATION L~ ~
PROCESS CONDENSATE 145 113814
[6160] F2__ > 616'0 | - SY(ISZE)EM - ~_ N~
FROM P 2001 A/B & P 2002 A/B @ |
EXCESS WATER l 1?0 | < 26$|936> 262 /7[ R\
(5790 F5 > > 2090
FROM METHANOL DISTILLATION 5790 _
2140
QUENCH WATER N ! 1%1 | < (3 > @ | 1020 | /778600 / PROCESS GAS
211l F7 / 2111 *21'50* | [2150]  F2 >
FROM BFW PUMP . @ —, TO E 2020
|
RECYCLE H2 I 48 | / 4643 / 1 i | g f
13315 F3 > ryyran 'l , >r k
FROM METHANOL 3315 1 [ |
SYNTHESIS . 2020 E 2004
N
164962
2005
D 1001
NATURAL GAS 1S 2001
KO. DRUM FLUE GAS STACK
| e /\
NATURAL GAS FEED | 4|o | /178|371 /\ 347196 / 7190 7180 7170 7160
[2000] BL > - —
*2000 * H !
AND FUEL
| F 2001 133 17.9
\I/ FLUE GAS E 2007 E 2006
OILY WATER —. BLOWER
< F5 | |
TO TK 5003 -1 ——
/13408 / . | 47 | /66781 / \ 10404 / PURGE GAS
VENT GAS } 5|9 | / 10|88 / Y — ) i i ; l : o

ple '} pv— < F3  [3355]
B0s0]  F4 > —— F 2002 7005 335 FROM METHANOL SYNTHESIS
FROM METHANOL COMBUSTION AIR
DISTILLATION BLOWER 166
COMBUSTIONAR 1 4‘8 | / 334|883 / i e - o
17900 BL > =500 ! \ ) [ L& |
\ORIGINAL |,
STREAMS * 2000 * *2110 *2130 * *2145* *2150 % * 3315~ * 3355 * * 5050 * * 5620 * *7100 * * 8000 * S
COMP. Nm3h | mole% | Nm3¥h | mole% | Nm3%h | mole% | Nm3%h | mole% | Nm*h | mole% | Nm¥%h | mole % | Nm3%h | mole % | Nm%*h | mole % | Nm%*%h | mole % | Nm®*h | mole % | Nm%¥h | mole %
Ar 9| 54 ppm 9| 46 ppm 9| 25 ppm 137  0.02 9] 020 128 0.19 0.02 3041  1.07 128 0.19 Calc No's: 1411350 Layout L7 Case: C1
Byproducts 1 6 ppm 1 0.02 181 0.27 10 1.13 PFF: F1-Reforming rev2 Name: PFD1-Reforming
C2Hs 785 0.44 726 0.42 Vi
CsHs 410 0.23 379 0.22 /
CH30OH 1205 0.70 31 0.67 922 1.38 3 0.31 1173 95.19 \/ 30-Nov-2011! TSH
CH4 169453 | 95.00| 156938 | 91.79| 153220| 76.42| 106157 | 29.06| 3579| 0.65 228| 491| 3325| 4.98 23| 256 /| General Revision 22-Jan-2010| TSH [LoJ] ST
Co 198|  0.12 124|  0.08| 23531 6.44 | 118256| 21.51 185| 3.98| 2598|  3.89 6| 063 /| First Issue 21-0ct-2009 | TSH [LOJ
CO2 583 0.33 925 0.54 8673 4.33 32330 8.85 40182 7.31 296 6.38 5882 8.81 804 90.87 26176 9.21 Rev Description Date Made By JChecker | Approver
H> 3470 2.03 31390 15.66 | 196237 53.71| 380612 69.22 3417 73.62 47102 70.61 32 3.65 HALDOR TOPSQE A/S
Higher Alcohols 59 0.03 1 ppm 2 ppm 2 ppm 59 4.81 Q Pressure barg DK-2800 LYNGBY, DENMARK
N2 7135 4.00 7073 4.14 7073 3.53 7073 1.94 7077 1.29 474 10.22 6587 9.87 7 0.83 249003 87.64 3| 50 ppm Dena Petrochemical Industry Company |6,
O3 5914 | 2.08| 65605| 99.81 2 < Duty bW 5,000 MTPD Methanol Plant 41 F1
H20 | 5 287151 272994 202272 228757 2 56 203 797 106792 > Flow gh Bandar Assaluyeh, Iran
DRY 178366 | 100.00| 170984 | 100.00{ 200490 | 100.00| 365336 | 100.00| 549843 | 100.00 4640 | 100.00 66725| 100.00 885| 100.00 1232 | 100.00| 284134 | 100.00 65736 | 100.00 [/ FiowNm /h . b Boc o ey
TOTAL 178371 458134 473483 567609 778600 4643 66781 1088 2029 390926 65736 N/ Lower Heating Valve KINT® | o | oan Gas S-02824 1350038
MOLE WEIGHT 16.74 17 51 16.94 1413 13.14 9.36 10.63 37.18 2723 26.51 32.01 L] Temperare °C Desulphurization and Reforming =
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FROM METHANOL 250 — — i '
SYNTHESIS - @ o 22%20 2020
BN
2005
D 1001
NATURAL GAS 1S 2001
K0, DRUM FLUE GAS STACK
/\
NATURAL GAS FEED | 4’0 | / 166!249 /\ 37?45 / 7190 7180 7170 7160
[2000]  BL > > -
*2000 *
AND FUEL }%_{}_
‘ F 2001 143 17.7
FLUE GAS E 2006
OILY WATER T oo E 2007
< F |
TO TK 5003 — o |
VENT GAS 59 | /1382 / ¥ T i i 1 [ 4 | / 67808 /\ 9850 / P PURGE GAS
(5050 F4 > | ‘ 7005 A > ' e < F3_ 3355
FROMVETHANOL *5050 F 2002 FROM METHANOL SYNTHESIS
DISTILLATION COMBUSTION AR
BLOWER 174
COMBUSTION AIR | 48 | /333929/ | /7 o7 =550
[7900]  BL > * ! |
7900 | | |
{oRTGINAL |
STREAMS * 2000 * *2110* *2130 * *2145* *2150 * *3315 * * 3355 * *5050 * * 5620 * *7100 * *8000 *
COMP. Nm3/h | mole % | Nm%h | mole % | Nm3h | mole % | Nm3%h | mole % | Nm%h | mole % | Nm3h | mole % | Nm%h | mole % | Nm?*h | mole % | Nm?*h | mole % | Nm?*h | mole % | Nm3h | mole %
Ar 10| 63 ppm 10| 48 ppm 10| 27 ppm 137 0.02 10 0.20 127] 019 0.01 3032 1.05 127 0.19 Calc No's: 1411354 Layout: L7 Case: C3
Byproducts 1 7 ppm 1 0.02 179 0.26 12 1.06 PFF: F1-Reforming rev2 Name: PFD1-Reforming
C3+ 4721 2.84| 4349 2.72 =
C2He 9144 550| 8423 5.28
CH30OH 1216 0.76 36 0.71 1037 1.53 4 0.32| 1179| 94.60 7| Final Issue 30-Nov-2011| TSH
CHa 142642 | 85.80| 131643| 82.45| 151916| 73.08| 105088 | 28.44| 3496 0.64 243 476| 3231 4.77 18 1.63 /| General Revision 22-Jan20101 Tsm Lol &7
coO 312 0.20 254 0.12| 25951 7.02| 121106 | 22.00 208 584 | 3814 5.63 7 0.60 | /| First Issue 91-0ct-2009 | TSH 1L0J
CO2 1425 0.86| 1869 1.17| 14293 6.88| 35424 959 | 41861 7.60 464 9.09| 8506| 12.56| 1052 93.62 31063 | 10.73 e A—— — T P —
Ho 3496 219| 33152 15.95| 194767 | 52.71| 375661 | 68.24| 3441| 67.52| 43207| 63.77 24 2.14 HALDOR TOPSQ@E A/S
Higher Alcohols 67| 0.04 2 ppm 3 ppm 2 ppm 67| 5.40 O Pressure barg DK-2800 LYNGBY, DENMARK
N2 8312 5.00 8263 5.18 8263 3.97 8263 2.24 8266 1.50 605 11.86 7645 11.29 7 0.62 249491 86.18 3| 50 ppm Dena Petrochemical Industry Company |y,
Oz 5897 |  2.04| 65160| 99.81 2 Duty MW 5,000 MTPD Methanol Plant 41 F1
H20 5 293190 269683 201724 229681 3 62 258 793 103330 <_> Flow kgh Bandar Assaluyeh, Iran
DRY 166044 | 100,00 | 159648 | 100.00 | 207887 | 100.00| 369502 | 100.00| 550527 | 100.00| 5098| 100.00| 67746| 100.00| 1124 | 100.00| 1246| 100.00| 289483 | 100.00| 65290 | 100.00 [_/ Fiow N - — -
TOTAL 166249 452839 477571 571227 780208 5101 67808 1382 2039 392813 65290 \_/ LowerHeafing Value KINM* | cop pice o S-02824 1350052
MOLE WEIGHT 18.57 18.18 17.23 14.41 13.36 11.40 13.03 37.03 2737 26.80 32.01 [ ] Temperature °C Desulphurization and Reforming _




THIS DOCUMENT CONTAINS TRADE SECRET AND PROPRIETARY INFORMATION, THE PROPERTY OF HALDOR TOPSDE AfS, AND IS ISSUED
% ON CONDITION THAT 1T 1S RECEIVED AND HELD IN CONFIDENCE. NEITHER [T NOR THE INFORMATION HEREIN SHALL BE REPRODUCED, SOLD,
& LENT, DISCLOSED OR USED FOR ANY PURPOSE OTHER THAN THAT FOR WHICH IT HAS BEEN ISSUED WITHOUT WRITTEN AUTHORISATICN OF
% HALDOR TOPSEE A/S.

E 2008
X 2001 A/B OXYGEN

@ OXYGEN FILTER PREHEATER

OXYGEN | 315 | / 64?28 / I 230
[8000]  BL > v 1 | T
FROMBL 8000 , 8010

~—= HP STEAM

1 6055 6020
R 1001 R 1002 1/2 o110
1 1 HYDROGENATOR SULPHUR
I ' ABSORBER R 2003
: PREREFORMER
X 2002 A/B | /1\
STEAM FILTER :
- : _-638
PROCESS STEAM | 34115 | < 29€|376 > i : *2130 *
[6010]  F7 > {'}
FROM HEADER 6010 :
N N I
o e l 1 s
g 55830 . 48.8 | 364814 1090 H 2001 SECONDARY
FROM METHANOL l 441 o110 1007 PRIVARY - REFORMER
START UP PUMP
: 150 I — REFORMER
2030 2040 I
| 790 | > 532 < 1 '
HIGHER ALCOHOLS | 50 | < 2472 > { T = 5001 /7 Q\
[5620] _F5 > - 5628 - ’ g v | 207 < — =
FROM METHANOL DISTILLATION H—l : - P q
D | "@ 1? E 2002 T S~
PROCESS CONDENSATE { 4‘9 | < 651|186 > ¥
6185 F2 > >~ =
IFROI\/II P20BAB 6185 - ~
PROCESS CONDENSATE | 145 | {12917 > SATURATION
6160 F2__ > ~ 6’0 | > SY?%EM - ~ N~
FROM P 2001 A/B & P 2002 A/B @ (F6)
EXCESS WATER | 150 | < 27742 > 262 — ~]
[5790]  F5___ > ' ’ > 2090 d B
FROM METHANOL DISTILLATION 5730 ‘;3120 _
QUENCH WATER | 1'7‘1 | < (l) > 2140 @ [ 1020 | /762008 / PROCESS GAS
[2111]  F7 > : | I
2111 (2150] F2 >
FROM BFW PUMP . @ | "2150* TOE 2020
1
|
RECYCLE H2 @ | 48 | / 4562 / | < T
[3315]  F3 > *33;5* ‘ i} , >T )y
FROM METHANOL N 555
SYNTHESIS . 2020 E 2004
Dlﬂ S
2005
D 1001
NATURAL GAS 1S 2001
K 0. DRUM FLUE GAS STACK
" 481
384814 (750 | \/ [235 | /\ - [3]
NATURAL GAS FEED } 410 | / 177{598 /\ 347196 / 7190 7180 7170 7160
[2000]  BL > > ||
* 2000 *
AND FUEL ><-——1 -
| F 2001 > 127 < 175
FLUE GAS E 2007 E 2006
OILY WATER @ BLOWER
< F5 L '
TO TK 5003 _

l 4{7 | [54%66 7\ 10?09 / PURGE GAS
yl

F3__ |3355]

1—1 —
VENT GAS I 5'9 |/ 9§5 / 4 l '} i i

(5050]  F4__ > — 2002 7005 133957 FROM METHANOL SYNTHESIS
FROM METHANOL
DISTILLATION COMBUSTION AIR
BLOWER 162
COMBUSTION AIR (48] /333256 / | /7 7910 720
[7900] BL > ‘ ' l
7900 | > 2 ,
| ORIGINAL |
\ IF RED /
STREAMS *2000 * *2110 * 2130 * * 2145 * *2150 * 3315 * * 3355 * *5050 * 5620 * *7100 * 8000 *
COMP. Nm3*h | mole% | Nm¥%h | mole % | Nm%h | mole % | Nm%h | mole % | Nm3¥%h | mole % | Nm%h [ mole% | Nm3h | mole % | Nm%h | mole % | Nm%h | mole % | Nm*h | mole % | Nm3h | mole %
Ar 11| 65 ppm 11| 55 ppm 1] 30 ppm 137 0.03 11 0.24 125 0.23 0.03 3025 1.07 126 0.19 Calc No's: 1411352 Layout: L7 Case: C2
Byproducts 1 6 ppm 1 0.02 181 0.33 9 1.17 PFF: F1-Reforming rev2 Name: PFD1-Reforming
CzHs 781|  0.44 710|  0.42 N/
CaHs 408|  0.23 371 0.22 \/
CHsOH 1208| 0.72 33| 072 805|  1.48 2|  031] 1175| 94.96 /| Final Issue 30-Nov-2011] TSH
CHa 168719 | 95.00| 153567 | 91.79| 149950 | 76.44| 104149| 29.20| 3487|  0.65 263| 577| 3192| 5.89 28|  3.59 /| General Revision 22-9an-2010] TSH [Lod[ ST
cO 105|  0.06 119|  0.06| 22748| 6.38| 115606 | 21.49 92| 2.02| 1073| 1.98 3| 038 o/ First Issue 91-0ct-2009 | TSH [LOJ
COz 581 033 871 0.52 8385 4.28 31558 885 39361 7.32 257 563 4300 793 691 8886 25543 905 Rev Description Date Made By ]Checker | Approver
Ha 3395| 2.03| 30662| 15.63| 191238| 53.60| 372228| 69.20| 3342| 73.30| 38099| 70.28 35| 445 HALDOR TOPSQE A/S
Higher Alcohols 62 0.04 2 ppm 2 ppm 2 ppm 62 5.04 | Q Pressure bar g DK-2800 LYNGBY, DENMARK
N2 7104| 4.00| 7016| 4.19| 7016| 358| 7016| 1.97| 7019|  1.31 561| 12.30| 6442| 11.88 9| 121 247794 | 87.79 3| 50 ppm Dena Petrochemical Industry Company | pecs
O3 5886 | 2.09| 64399 99.81 > < Duy W 5,000 MTPD Methanol Plant a1 F1
H20 5 280982 267211 198236 224170 2 49 178 794 102566 __> Flow kgh Bandar Assaluyeh, Iran
DRY 177592 | 100.00 | 167318 | 100.00| 196144 | 100.00| 356720| 100.00| 537839 | 100.00| 4559| 100.00| 54217| 100.00 777| 100.00| 1236| 100.00 | 282248 | 100.00| 64528 | 100.00 [__/ Flow Nnh 3 " . -
TOTAL 177598 448299 463354 554956 762008 4562 54266 955 2031 384814 64528 N/ Lower Heating Value KINM® | o0 | can Gas S-02824 1350045 W
MOLE WEIGHT 16.74 17.51 16.94 14.15 13.15 9.23 10.49 36.65 27.28 26.57 32.01 ] Temperatire °C Desulphurization and Reforming =
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THIS DOCUMENT CONTAINS TRADE SECRET AND PROPRIET ARY INEORMATION, THE PROPERTY OF HALDOR TOPSDE A, AND 16 ISSUED ™"
ON CONDITION THAT IT 13 RECEIVED AND HELD IN CONFIDENCE. NEITHER IT NOR THE INFORMATION HEREIN SHALL BE REPRODUCED), SOLD,
LENT, DISCLOSED OR USED FOR ANY PURPOSE OTHER THAN THAT FOR WHICH T HAS BEEN ISSUED VWITHOUT WRITTEN AUTHORISATION OF

X 2001 A/B OXYGEN
@ OXYGEN FILTER PREHEATER
OXYGEN l 315 | / 63€|332 / i
(8000 BL > - - | N
FROMBL 8000 , 8010 A
— HP STEAM
| - 6020
R 1001 R 1002 1/2 e
l 1 HYDROGENATOR SULPHUR TC
| ! ABSORBER R 2003
’ PREREFORMER
X 2002 A/B | /1\
STEAM FILTER }
_ | 650
@ 1 |
PROCESS STEAM l 3?5 | < 34?32 > | *2130 *
[6010]  F7 > | |
FROM HEADER 6010 :
METHANOL @ l N~ S~ f Y
B5830  F5 > It | ___/ 1492 < R 2004
FROM METHANOL 55830 488 | H 2001 SECONDARY
| 459 — PRIVARY | REFORMER
START UP PUMP 7110 7100
| 10 I — REFORMER
2030 2040 :
HIGHER ALCOHOLS @ R : | ;fgo ]2 E5226(()) 1< = 1
[5620] F5 > > 269
* 5620 * | <
FROM METHANOL DISTILLATION X ) Y — —~
‘ | 2100 Swi< g ~
1 | L D 604 < — T
PROCESS CONDENSATE @ | 4|9 | < 64?30 > ¥ @ E 2002 - ~
[6185] F2 > > = — ~
FROM P 2003 A/B @ 6185 - ~
PROCESS CONDENSATE | 1z|15 | <1131067> SATURATION
N, SYSTEM — _—
Ilf;l;g(t)\/'l P 2002: i/B &P 2002 AB 6160 g (F6) ~ B S~
EXCESS WATER @ | 150 | < 26433 > 264 — ~—
5790]  F5 > 579'0 ‘ > 2090 d R
FROM METHANOL DISTILLATION 442
7130 742
UENCH WATER 121 0 2140
Q . | ’ | < | > (1020 ] /758976/ PROCESS GAS
2111 F7 > = 1 ! .
FROM BFW PUMP . T 12150]  F2 >
— @ -, TO E 2020
l
RECYCLE H2 | 48 | / 5058 / i
[3315]  F3 > *33;5* | || ' - < ] 1
FROM METHANOL . 55 —
SYNTHESIS —(pc) 2010 2020 E 2004
N
2005
D 1001
NATURAL GAS ]S 2001
K 0. DRUM FLUE GAS STACK —
/\
NATURAL GAS FEED | 410 | / 165(360 /\ 37945 / 7190 7180 7170 7160
[2000]  BL > > [
*2000 *
AND FUEL |
X F 2001 S 138 <
\l/ - FLUE GAS E 2007 E 2006
OILY WATER “ BLOWER
A
TO TK 5003 —1 i
@ 45 52368 7
TN GAS N ENys L '} i >le i | ’ A < FF;URGIEeEQSSI
5050]  F4 > —— F 2002 7005 3335 FROM METHANOL SYNTHESIS
FROM METHANOL
DISTILLATION COMBUSTION AIR
BLOWER 171
COMBUSTION AIR | 48 | /332920 / I / e =570
[7900] BL > ' | 1
7900 |
\ORIGINAL )
* * * * * * * * * iF RED
STREAMS *2000 * 2110 2130 *2145 * *2150 * *3315 * * 3355 * 5050 5620 7100 * *8000 * Nl
COMP. Nm3h | mole % | Nm3h | mole % | Nm3%h | mole % | Nm®h | mole% | Nm3h | mole % | Nm3h | mole % | Nm3h | mole % | Nm3h | mole % | Nm*h | mole % | Nm3h | mole % | Nm3h | mole %
Ar 13| 81 ppm 13| 62 ppm 13| 35 ppm 137 0.03 13 0.25 124 0.24 0.02 3020 1.05 124 0.19 Calc No's: 1411356 Layout: L7 Case: C4
Byproducts 1 8 ppm 1 0.02 178 0.34 12 1.08 PFF: F1-Reforming rev2 Name: PFD1-Reforming
C3+ 4696 2.84 4229 2.72 Vi
C2He 9095 5.50 8191 5.27 Vi
CH3OH 1160 0.75 39 0.76 900 1.72 3 0.32 1121| 94.31 /| Final Issue 30-Nov-2011] TSH
CH4 141879 | 85.80| 128069 | 82.46| 147726| 73.03| 102351 | 28.51 3387 0.63 295 5.84 3065 5.86 23 2.11 /| General Revision 99-Jan-2010 | TH [LodT ST
CcO 165 0.11 245 0.12| 25036 6.97| 117653 | 21.98 151 2.99 1504 2.88 4 0.32 o/| First Issue 21-Oct-2009 | TSH {LOJ
CO2 1417 0.86 1816 1.17 13799 6.82 34384 0.58 40732 7.61 449 8.89 6649 12.71 1004 93.06 30164 10.48 Rev Description Date Made By ] Checker | Approver
Ho 3399 2.19| 32272| 15.96| 188985| 52.65| 365212| 68.22 3347 | 66.22| 32462| 62.04 24 2.25 HALDOR TOPSOQE A/S
Higher Alcohols 68 0.04 2 ppm 3 ppm 2 ppm 68 5.69 O Pressure bar g DK-2800 LYNGBY, DENMARK
N2 8268 5.00 8206 5.28 8206 4.06 8206 2.29 8210 1.53 760| 15.03 7432 14.21 9 0.84 248715| 86.43 3| 50 ppm Dena Petrochemical Industry Company | pyeq
O3 5880| 2.04| 63505| 99.81 > < Duy MW 5,000 MTPD Methanol Plant 41 F1
H20 5 285203 262386 196424 223645 3 54 248 860 98582 > Flow kgh Bandar Assaluyeh, Iran
DRY 165355 | 100.00 | 155316 | 100.00| 202262 | 100.00| 358975 | 100.00| 535331 | 100.00| 5056] 100.00| 52314| 100.00] 1079| 100.00| 1188| 100.00| 287779| 100.00] 63632 100.00 [__/ Fiow N 3 . — -
TOTAL 165360 440520 464647 555399 758976 5058 52368 1327 2049 386361 63632 N/ Lower Heating Value KINY | 5 gich Gas S-02824 1350059
MOLE WEIGHT 18.57 18.18 17.23 14.42 13.36 11.59 13.41 37.79 26.93 26.87 32.01 L] Temperature °C Desulphurization and Reforming =
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St Tabl Page Item No
ream lable 6 of 86
Stream no. 2100
Total Stream
Temperature 270 °C Pressure 41,1 bar g
Mass flow 367195 kg/h Molar flow 20203 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 18,18 kg/kmol  |Enthalpy -845,18 Gcal/h
Lower heating value 12727 kJ/Nm3  |Higher heating value 15351 kJ/Nm3
Vapor Phase
Mass flow 367195 kg/h Molar flow 20203 kmol/h
Normal volume flow 452828 Nms3/h Molecular weight 18,18 kg/kmol
Density 18,1 kg/m3 Viscosity 0,019 cP
Specific Enthalpy -2302 kcallkg Specific gravity air 0,6275 1/1 (Dimless)
Thermal conductivity 0,048 kcal/m/h/°C [Specific heat capacity 0,659 kcal/kg/°C
Heat capacity ratio 1,1838 1/1 (Dimless)|Compressibility 0,9352 1/1 (Dimless)
Total Stream Composition
Component Name and HTAS No. wt % kg/h Mole % kmol/h
Argon 49 ppmw 18 22 ppm 0
Byproducts 7 ppmw 3 2.5 ppm 0
C2+ 5,64 20699 2,82 570
Carbon Dioxide 1,00 3670 0,41 83
Carbon Monoxide 0,11 389 0,07 14
Higher Alcohols 0,05 167 0,01 3
Hydrogen 0,09 314 0,77 156
Methane 25,66 94222 29,07 5873
Methanol 0,47 1738 0,27 54
Nitrogen 2,81 10326 1,82 369
Water 64,17 235648 64,75 13080
Stream no. 2110
Total Stream
Temperature 500 °C Pressure 38,4 bar g
Mass flow 367195 kg/h Molar flow 20203 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 18,18 kg/kmol  |Enthalpy -792,04 Gcal/h
Lower heating value 12727 kJ/Nm3  |Higher heating value 15351 kJ/Nm3
Vapor Phase
Mass flow 367195 kg/h Molar flow 20203 kmol/h
Normal volume flow 452828 Nms3/h Molecular weight 18,18 kg/kmol
Density 11,3 kg/m3 Viscosity 0,026 cP
Specific Enthalpy -2157 kcallkg Specific gravity air 0,6275 1/1 (Dimless)
Thermal conductivity 0,074 kcal/m/h/°C [Specific heat capacity 0,639 kcal/kg/°C
Heat capacity ratio 1,2019 1/1 (Dimless)|Compressibility 0,9822 1/1 (Dimless)
Total Stream Composition
Component Name and HTAS No. wt % kg/h Mole % kmol/h
Argon 49 ppmw 18 22 ppm 0
Byproducts 7 ppmw 3 2.5 ppm 0
C2+ 5,64 20699 2,82 570
Carbon Dioxide 1,00 3670 0,41 83
Carbon Monoxide 0,11 389 0,07 14
Higher Alcohols 0,05 167 0,01 3
Hydrogen 0,09 314 0,77 156
Methane 25,66 94222 29,07 5873
Methanol 0,47 1738 0,27 54
Nitrogen 2,81 10326 1,82 369
Water 64,17 235648 64,75 13080

Information contained herein is confidential; it may not be used for any purpose other than for which it has been
issued, and may not be used by or disclosed to third parties without written approval of Haldor Topsge A/S.
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St Tabl Page Item No
ream lable 7 of 86
Stream no. 2111

Total Stream
Temperature 122 °C Pressure 120,0 bar g
Mass flow 0 kg/h Molar flow 0 kmol/h
Vapor fraction (mass basis) 0 % Phase type Liquid
Molecular weight 18,02 kg/kmol  |Enthalpy 0,00 Gcal/h
Lower heating value 0 kcallkg Higher heating value 582 kcallkg

Liguid Phase
Mass flow 0 kg/h Molar flow 0 kmol/h
Volume flow 1,9019E-5 m3/h Molecular weight 18,02 kg/kmol
Density 947 kg/m3 Viscosity 0,229 cP
Specific Enthalpy -3692 kcallkg Specific gravity water 0,9995 1/1 (Dimless)
Thermal conductivity 0,59 kcal/m/h/°C |Specific heat capacity 1,008 kcal/kg/°C
Surface tension 54 dyn/cm

Total Stream Composition
Component Name and HTAS No. wt % kg/h Mole % kmol/h
Water 100,00 0 100,00 0
Stream no. 2120

Total Stream
Temperature 459 °C Pressure 37,7 bar g
Mass flow 367195 kg/h Molar flow 21306 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 17,23 kg/kmol  |Enthalpy -792,04 Gcal/h
Lower heating value 12142 kJ/Nm3  |Higher heating value 14630 kJ/Nm3

Vapor Phase
Mass flow 367195 kg/h Molar flow 21306 kmol/h
Normal volume flow 477561 Nms3/h Molecular weight 17,23 kg/kmol
Density 111 kg/m3 Viscosity 0,025 cP
Specific Enthalpy -2157 kcallkg Specific gravity air 0,5950 1/1 (Dimless)
Thermal conductivity 0,077 kcal/m/h/°C [Specific heat capacity 0,629 kcal/kg/°C
Heat capacity ratio 1,2202 1/1 (Dimless)|Compressibility 0,9847 1/1 (Dimless)

Total Stream Composition

Component Name and HTAS No. wt % kg/h Mole % kmol/h
Argon 49 ppmw 18 21 ppm 0
Carbon Dioxide 7,64 28064 2,99 638
Carbon Monoxide 0,09 318 0,05 11
Hydrogen 0,81 2982 6,94 1479
Methane 29,61 108733 31,81 6778
Nitrogen 2,81 10326 1,73 369
Water 59,03 216755 56,47 12032

Information contained herein is confidential; it may not be used for any purpose other than for which it has been
issued, and may not be used by or disclosed to third parties without written approval of Haldor Topsge A/S.
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St Tabl Page Item No
ream fabie 17 of 143
Stream no. 2100
Total Stream
Temperature 267 °C Pressure 41,1 bar g
Mass flow 357981 kg/h Molar flow 20441 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 17,51 kg/kmol  |Enthalpy -834,74 Gcal/h
Lower heating value 12610 kJ/Nm3  |Higher heating value 15221 kJ/Nm3
Vapor Phase
Mass flow 357981 kg/h Molar flow 20441 kmol/h
Normal volume flow 458170 Nms3/h Molecular weight 17,51 kg/kmol
Density 17,5 kg/m3 Viscosity 0,019 cP
Specific Enthalpy -2332 kcallkg Specific gravity air 0,6046 1/1 (Dimless)
Thermal conductivity 0,049 kcal/m/h/°C |Specific heat capacity 0,664 kcal/kg/°C
Heat capacity ratio 1,1912 1/1 (Dimless)|Compressibility 0,9393 1/1 (Dimless)
Total Stream Composition
Component Name wt % kg/h Mole % kmol/h
Argon 46 ppmw 16 20 ppm 0
Byproducts 6.3 ppmw 2 2.1 ppm 0
C2+ 0,48 1720 0,24 49
Carbon Dioxide 0,51 1817 0,20 41
Carbon Monoxide 0,07 248 0,04 9
Higher Alcohols 0,04 147 0,01 3
Hydrogen 0,09 312 0,76 155
Methane 31,38 112338 34,26 7002
Methanol 0,48 1723 0,26 54
Nitrogen 2,47 8841 1,54 316
Water 64,48 230815 62,68 12812
Stream no. 2110
Total Stream
Temperature 496 °C Pressure 38,4 bar g
Mass flow 357981 kg/h Molar flow 20441 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 17,51 kg/kmol  |Enthalpy -782,73 Gcal/h
Lower heating value 12610 kJ/Nm3  |Higher heating value 15221 kJ/Nm3
Vapor Phase
Mass flow 357981 kg/h Molar flow 20441 kmol/h
Normal volume flow 458170 Nms3/h Molecular weight 17,51 kg/kmol
Density 11 kg/m3 Viscosity 0,026 cP
Specific Enthalpy -2187 kcallkg Specific gravity air 0,6046 1/1 (Dimless)
Thermal conductivity 0,075 kcal/m/h/°C [Specific heat capacity 0,647 kcal/kg/°C
Heat capacity ratio 1,2086 1/1 (Dimless)|Compressibility 0,9835 1/1 (Dimless)
Total Stream Composition
Component Name wt % kg/h Mole % kmol/h
Argon 46 ppmw 16 20 ppm 0
Byproducts 6.3 ppmw 2 2.1 ppm 0
C2+ 0,48 1720 0,24 49
Carbon Dioxide 0,51 1817 0,20 41
Carbon Monoxide 0,07 248 0,04 9
Higher Alcohols 0,04 147 0,01 3
Hydrogen 0,09 312 0,76 155
Methane 31,38 112338 34,26 7002
Methanol 0,48 1723 0,26 54
Nitrogen 2,47 8841 1,54 316
Water 64,48 230815 62,68 12812
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Stream no. 2111

Total Stream
Temperature 122 °C Pressure 120,0 bar g
Mass flow 0 kg/h Molar flow 0 kmol/h
Vapor fraction (mass basis) 0 % Phase type Liquid
Molecular weight 18,02 kg/kmol  |Enthalpy 0,00 Gcal/h
Lower heating value 0 kcallkg Higher heating value 582 kcallkg

Liguid Phase
Mass flow 0 kg/h Molar flow 0 kmol/h
Volume flow 1,9019E-5 m3/h Molecular weight 18,02 kg/kmol
Density 947 kg/m3 Viscosity 0,229 cP
Specific Enthalpy -3692 kcallkg Specific gravity water 0,9995 1/1 (Dimless)
Thermal conductivity 0,59 kcal/m/h/°C |Specific heat capacity 1,008 kcal/kg/°C
Surface tension 54 dyn/cm

Total Stream Composition
Component Name wt % kg/h Mole % kmol/h
Water 100,00 0 100,00 0
Stream no. 2120

Total Stream
Temperature 442 °C Pressure 37,7 bar g
Mass flow 357981 kg/h Molar flow 21126 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 16,95 kg/kmol  |Enthalpy -782,73 Gcal/h
Lower heating value 12302 kJ/Nm3  |Higher heating value 14828 kJ/Nm3

Vapor Phase
Mass flow 357981 kg/h Molar flow 21126 kmol/h
Normal volume flow 473519 Nms3/h Molecular weight 16,95 kg/kmol
Density 11,2 kg/m3 Viscosity 0,025 cP
Specific Enthalpy -2187 kcallkg Specific gravity air 0,5850 1/1 (Dimless)
Thermal conductivity 0,075 kcal/m/h/°C [Specific heat capacity 0,636 kcal/kg/°C
Heat capacity ratio 1,2211 1/1 (Dimless)|Compressibility 0,9827 1/1 (Dimless)

Total Stream Composition

Component Name wt % kg/h Mole % kmol/h
Argon 46 ppmw 16 20 ppm 0
Carbon Dioxide 4,76 17032 1,83 387
Carbon Monoxide 0,04 155 0,03 6
Hydrogen 0,79 2823 6,63 1401
Methane 30,64 109677 32,36 6836
Nitrogen 2,47 8841 1,49 316
Water 61,30 219436 57,66 12180
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Stream no. 2100
Total Stream
Temperature 267 °C Pressure 41,1 bar g
Mass flow 350259 kg/h Molar flow 20001 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 17,51 kg/kmol  |Enthalpy -816,66 Gcal/h
Lower heating value 12610 kJ/Nm3  |Higher heating value 15221 kJ/Nm3
Vapor Phase
Mass flow 350259 kg/h Molar flow 20001 kmol/h
Normal volume flow 448298 Nms3/h Molecular weight 17,51 kg/kmol
Density 17,5 kg/m3 Viscosity 0,019 cP
Specific Enthalpy -2332 kcallkg Specific gravity air 0,6046 1/1 (Dimless)
Thermal conductivity 0,049 kcal/m/h/°C [Specific heat capacity 0,665 kcallkg/°C
Heat capacity ratio 1,1910 1/1 (Dimless)|Compressibility 0,9392 1/1 (Dimless)

Total Stream Composition

Component Name and HTAS No. wt % kg/h Mole % kmol/h
Argon 56 ppmw 20 24 ppm 0
Byproducts 6.8 ppmw 2 2.3 ppm 0
C2+ 0,48 1683 0,24 48
Carbon Dioxide 0,49 1711 0,19 39
Carbon Monoxide 0,04 132 0,02 5
Higher Alcohols 0,04 155 0,01 3
Hydrogen 0,09 305 0,76 151
Methane 31,38 109917 34,26 6851
Methanol 0,49 1726 0,27 54
Nitrogen 2,50 8769 1,57 313
Water 64,48 225839 62,68 12536
Stream no. 2110
Total Stream
Temperature 496 °C Pressure 38,4 bar g
Mass flow 350259 kg/h Molar flow 20001 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 17,51 kg/kmol  |Enthalpy -765,76 Gcal/h
Lower heating value 12610 kJ/Nm3  |Higher heating value 15221 kJ/Nm3
Vapor Phase
Mass flow 350259 kg/h Molar flow 20001 kmol/h
Normal volume flow 448298 Nms3/h Molecular weight 17,51 kg/kmol
Density 11 kg/m3 Viscosity 0,026 cP
Specific Enthalpy -2186 kcallkg Specific gravity air 0,6046 1/1 (Dimless)
Thermal conductivity 0,075 kcal/m/h/°C |Specific heat capacity 0,647 kcal/kg/°C
Heat capacity ratio 1,2086 1/1 (Dimless)|Compressibility 0,9835 1/1 (Dimless)
Total Stream Composition
Component Name and HTAS No. wt % kg/h Mole % kmol/h
Argon 56 ppmw 20 24 ppm 0
Byproducts 6.8 ppmw 2 2.3 ppm 0
C2+ 0,48 1683 0,24 48
Carbon Dioxide 0,49 1711 0,19 39
Carbon Monoxide 0,04 132 0,02 5
Higher Alcohols 0,04 155 0,01 3
Hydrogen 0,09 305 0,76 151
Methane 31,38 109917 34,26 6851
Methanol 0,49 1726 0,27 54
Nitrogen 2,50 8769 1,57 313
Water 64,48 225839 62,68 12536

Information contained herein is confidential; it may not be used for any purpose other than for which it has been
issued, and may not be used by or disclosed to third parties without written approval of Haldor Topsge A/S.

RESEARCH | TECHNOLOGY | CATALYSTS



Khodadadi.Mohammad
Highlight


Dena Petrochemical Industry Co
5,000 MTPD Methanol Plant
Bandar Assaluyeh, Iran

HALDOR TOPSoOE (B

Document ID

S-02824 4350268-43 1
Job No. Doc. No Rev.
Stream Table Page Item No
7 of 86
Stream no. 2111
Total Stream
Temperature 122 °C Pressure 120,0 bar g
Mass flow 0 kg/h Molar flow 0 kmol/h
Vapor fraction (mass basis) 0 % Phase type Liquid
Molecular weight 18,02 kg/kmol  |Enthalpy 0,00 Gcal/h
Lower heating value 0 kcallkg Higher heating value 582 kcallkg
Liguid Phase
Mass flow 0 kg/h Molar flow 0 kmol/h
Volume flow 1,9019E-5 m3/h Molecular weight 18,02 kg/kmol
Density 947 kg/m3 Viscosity 0,229 cP
Specific Enthalpy -3692 kcallkg Specific gravity water 0,9995 1/1 (Dimless)
Thermal conductivity 0,59 kcal/m/h/°C [Specific heat capacity 1,008 kcal/kg/°C
Surface tension 54 dyn/cm
Total Stream Composition
Component Name and HTAS No. wt % kg/h Mole % kmol/h
Water 100,00 0 100,00 0
Stream no. 2120
Total Stream
Temperature 441 °C Pressure 37,7 bar g
Mass flow 350259 kg/h Molar flow 20672 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 16,94 kg/kmol  |Enthalpy -765,76 Gcal/h
Lower heating value 12301 kJ/Nm3  |Higher heating value 14828 kJ/Nm3
Vapor Phase
Mass flow 350259 kg/h Molar flow 20672 kmol/h
Normal volume flow 463353 Nm?3/h Molecular weight 16,94 kg/kmol
Density 11,2 kg/m3 Viscosity 0,025 cP
Specific Enthalpy -2186 kcallkg Specific gravity air 0,5849 1/1 (Dimless)
Thermal conductivity 0,075 kcal/m/h/°C |Specific heat capacity 0,636 kcallkg/°C
Heat capacity ratio 1,2212 1/1 (Dimless)|Compressibility 0,9826 1/1 (Dimless)

Total Stream Composition

Component Name and HTAS No. wt % kg/h Mole % kmol/h
Argon 56 ppmw 20 24 ppm 0
Carbon Dioxide 4,70 16465 1,81 374
Carbon Monoxide 0,04 149 0,03 5
Hydrogen 0,79 2758 6,62 1368
Methane 30,64 107328 32,36 6690
Nitrogen 2,50 8769 1,51 313
Water 61,32 214771 57,67 11922
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Stream no. 2100
Total Stream
Temperature 269 °C Pressure 41,1 bar g
Mass flow 357260 kg/h Molar flow 19656 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 18,18 kg/kmol  |Enthalpy -822,20 Gcal/h
Lower heating value 12722 kJ/Nm3  |Higher heating value 15345 kJ/Nm3
Vapor Phase
Mass flow 357260 kg/h Molar flow 19656 kmol/h
Normal volume flow 440575 Nms3/h Molecular weight 18,18 kg/kmol
Density 18,2 kg/m3 Viscosity 0,019 cP
Specific Enthalpy -2301 kcallkg Specific gravity air 0,6275 1/1 (Dimless)
Thermal conductivity 0,048 kcal/m/h/°C [Specific heat capacity 0,659 kcal/kg/°C
Heat capacity ratio 1,1836 1/1 (Dimless)|Compressibility 0,9350 1/1 (Dimless)

Total Stream Composition

Component Name and HTAS No. wt % kg/h Mole % kmol/h
Argon 63 ppmw 23 29 ppm 1
Byproducts 7.7 ppmw 3 2.7 ppm 0
C2+ 5,63 20131 2,82 554
Carbon Dioxide 1,00 3569 0,41 81
Carbon Monoxide 0,06 207 0,04 7
Higher Alcohols 0,05 168 0,02 3
Hydrogen 0,09 306 0,77 152
Methane 25,66 91677 29,07 5714
Methanol 0,46 1658 0,26 52
Nitrogen 2,87 10258 1,86 366
Water 64,17 229261 64,74 12726
Stream no. 2110
Total Stream
Temperature 501 °C Pressure 38,4 bar g
Mass flow 357260 kg/h Molar flow 19656 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 18,18 kg/kmol  |Enthalpy -770,24 Gcal/h
Lower heating value 12722 kJ/Nm3  |Higher heating value 15345 kJ/Nm3
Vapor Phase
Mass flow 357260 kg/h Molar flow 19656 kmol/h
Normal volume flow 440575 Nms3/h Molecular weight 18,18 kg/kmol
Density 11,3 kg/m3 Viscosity 0,026 cP
Specific Enthalpy -2156 kcallkg Specific gravity air 0,6275 1/1 (Dimless)
Thermal conductivity 0,074 kcal/m/h/°C |Specific heat capacity 0,639 kcal/kg/°C
Heat capacity ratio 1,2019 1/1 (Dimless)|Compressibility 0,9823 1/1 (Dimless)
Total Stream Composition
Component Name and HTAS No. wt % kg/h Mole % kmol/h
Argon 63 ppmw 23 29 ppm 1
Byproducts 7.7 ppmw 3 2.7 ppm 0
C2+ 5,63 20131 2,82 554
Carbon Dioxide 1,00 3569 0,41 81
Carbon Monoxide 0,06 207 0,04 7
Higher Alcohols 0,05 168 0,02 3
Hydrogen 0,09 306 0,77 152
Methane 25,66 91677 29,07 5714
Methanol 0,46 1658 0,26 52
Nitrogen 2,87 10258 1,86 366
Water 64,17 229261 64,74 12726
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Stream no. 2111
Total Stream
Temperature 122 °C Pressure 120,0 bar g
Mass flow 0 kg/h Molar flow 0 kmol/h
Vapor fraction (mass basis) 0 % Phase type Liquid
Molecular weight 18,02 kg/kmol  |Enthalpy 0,00 Gcal/h
Lower heating value 0 kcallkg Higher heating value 582 kcallkg
Liguid Phase
Mass flow 0 kg/h Molar flow 0 kmol/h
Volume flow 1,9019E-5 m3/h Molecular weight 18,02 kg/kmol
Density 947 kg/m3 Viscosity 0,229 cP
Specific Enthalpy -3692 kcallkg Specific gravity water 0,9995 1/1 (Dimless)
Thermal conductivity 0,59 kcal/m/h/°C [Specific heat capacity 1,008 kcal/kg/°C
Surface tension 54 dyn/cm
Total Stream Composition
Component Name and HTAS No. wt % kg/h Mole % kmol/h
Water 100,00 0 100,00 0
Stream no. 2120
Total Stream
Temperature 459 °C Pressure 37,7 bar g
Mass flow 357260 kg/h Molar flow 20733 kmol/h
Vapor fraction (mass basis) 100 % Phase type Vapor
Molecular weight 17,23 kg/kmol  |Enthalpy -770,24 Gcal/h
Lower heating value 12136 kJ/Nm3  |Higher heating value 14624 kJ/Nm3
Vapor Phase
Mass flow 357260 kg/h Molar flow 20733 kmol/h
Normal volume flow 464705 Nm?3/h Molecular weight 17,23 kg/kmol
Density 111 kg/m3 Viscosity 0,025 cP
Specific Enthalpy -2156 kcallkg Specific gravity air 0,5949 1/1 (Dimless)
Thermal conductivity 0,077 kcal/m/h/°C |Specific heat capacity 0,629 kcallkg/°C
Heat capacity ratio 1,2202 1/1 (Dimless)|Compressibility 0,9847 1/1 (Dimless)
Total Stream Composition
Component Name and HTAS No. wt % kg/h Mole % kmol/h
Argon 63 ppmw 23 27 ppm 1
Carbon Dioxide 7,59 27103 2,97 616
Carbon Monoxide 0,09 307 0,05 11
Hydrogen 0,81 2903 6,95 1440
Methane 29,60 105749 31,79 6592
Nitrogen 2,87 10258 1,77 366
Water 59,04 210918 56,47 11708
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