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Simulation Setup Wizard

This Simulation Setup Wizard will guide you
through the most basic simulation settings
which should be set priorto any other simulation
data.

e
pIPEPIIm Based on your selections, some program menu

tems wil be ether hidden or grayed out
indicating that your simulation will not need
input from these areas or input is not relevent
for your simulation type.

The selections you make now can be changed
later if you wish by gaoing into the General’

i ) i menu item but may have undesirable side
‘Welcome to the Simulation Setup Wizard !! =ffects. You may be required to re-erter user
defined data that has become invalid due to the
changes you made.

o}jﬂ. J\euﬂ‘ L;L;;A\) 4.:.]}‘ eﬁ:li. $AY Jg.\i

Simulation Setup Wizard

Select the Simulation Type

{+" Network Model

(" Gas Lift Analysis
" PVT Table Generation

PIPESsASE

Metwork Simulations are used for field wide simulations
with user defined source, sink, and junction layouts.

< Back Mext = Cancel
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Simulation Setup Wizard

Select the Fluid Type
{* Blackoi
" Compositional
(" Compositional /Blackoil
(" Gas Condensate

™ Liquid
" Gas
" Steam
Blackoil is a multiphase fluid model which predicts
properties from the gas gravity, oil gravity, and the
volume of gas per unit volume of liquid.
< Back Mext = Cancel
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Simulation Setup Wizard

Select the Default Units of
Measurement

" English
{* Petroleum
(™ Metric

" 5l

{" Custom Settings

Petraleum Units will be used.

< Back Mext = Cancel
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Simulation Setup Wizard

Please confirm your selections

= Metwork
= Blachkoil
> Petroleum Units

Verify your selections and select FINISH to continue.

< Back | Finish | Cancel
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Run...
Local Settings...
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View Output File. ..
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Print...

Exit
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B Run Simulation and View Results

Run Configuration

Type

Yiew Beparts

R eport | Output File

Action

| Run Sirmulation

Wiew | Fririt |

Run Status for File: 1

Resultz Access System |
[ Restat | |
Fun Other... |

Cloze | Help |
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35 3l cnlodd onls OLES 00.Y S5 53 S (glo oy Local Setting ay S ol b

.J))&)EQJ}J&&

aMLi.AJQ‘)J ASJ}JQJMJ‘)&‘(’JJQW@-J’(‘\’”‘(S‘JJJ

Sb ol el QLA 0NY IS 53 &S (gle ey Remote Setting 4y 35 sl L

3 S eslizel UNIX Machine 5 b 5l 4l 2 sl 21 sl 2 OF 51 Ol 5 o 5 555 00

o5 sla LB Oly » View Keyword File 3 View Output File gla 458 5 b

2,5 5L lsle 5 pa 1) il a5, el

215 34 inla: o Sl Ol b Ol Print 4 5S 5 bl



S rss Ay bl os 55 0L ladite slaslile 5 slastllas

General Settings

[v Show NETOPT Dialogs

[v Show TACITE Dialogs

[v Automatically Open Cormmaonly Uszed Dialoglz] &fer File N ew Wizard.
[ Autormaticaly Wiew Output File after Bunning

[v Remermber Last "mpaort Ta'' Directony Name When lmparting

v Remermber Lazt "Open File" Directory Mame When Dpening

v Usze Mode and Link Long MNames in Kepword File

Fun Simulation and Yiew Resulks Statuz
YWindow Font Size:

1] - | "0" indicates default.

Flowwzheet Print Optionz

= - | Link Mame Font Size [in Bold]
B il | Mode Mame Font Size

E el Directary:

|I::"~F'F|EII3F|.£'«"'I'xMIEHEIS”E'xEIFFIEH1 Browse ..
2k, | Cancel | Help

b 5k L o J-wLocal Setting S bl L oS gl ooy 100.Y J.i,ﬂ

Run Remote Settings

[ Run Calzulations on Bemate Computer

[ Minimize Screen During Execution

Local Operating System Yersion

|h-1au:h|u:| Femate Machine Name [hostname]

|L|serID Remate User D [uzerd)

|L|SEFS Remate Directory Remate U szer Directory [userdin

[v Use TELMET instead of BSH for remote execution

| TELMET |

] | Cancel | Help |

srbae ok k6 s Remote Setting s cuaiy s o :00Y S
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Edit Link...
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Draw...
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Show Options E|
General Dizplay Options Labels and Tool Bars
Iv Show Pressures v Shaw Unit Labels
v Show Temperatures [¥ Show Link Labels
Iv Show Default Fates [+ Show Long Mames
I v Show Ribbon Bar
-

Wolumetric Rates

Iv Shaow il Yolume Rates

Iv Show Gaz Yolume Rates
Iv Show 'water Valume Rates
Iv Show Liquid Yolume Rates

QA

ar | Cancel ‘ Help

535 0 5L VIEW (55 3l Show Option a8 sl b oS gl o ey 104 IS5

OLas oY s 55 a8 (glo iy 4§ o) bl L oS Simulation Description 435 @
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ERIFEPE

Simulation Description

Project Date  10/00497
Siter

Froblem

Uszer |5iMsC

Diescription |F'LIMP LIQUID SOLVENT FROM & STOCK TANK TO & HEAL

Q. | Eancel‘ Help |

General (s s sla 4 5l Simulation Description «, ;8 Y S

o315 QLI WY ISs )5 &S (lo ey 4§ ol bl L oS Simulation Definition «. ;S o
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Simulation Definition

Simulation Tepe [N S e

Fluid Type |Li|:|ui|:| j

| [

[ Input Check Only
k. Cancel | Help

General (s s» sla 48 5l Simulation Definition « 8 .Y (S

WY JKS s a8 Gle ey 48 ol olksl L s Input Units of Measurement «. ;S o
055 3,08 55 eslatal 5,4 (ealal oKaws Clsl Ol Sgu o 3h aawlodd osls LA
2013 3 sl e S 4 SledIb

Input Units of Measurement

Spstern |[EETRE

Fine Length |y -

Temperature m Coarze Length |t -
Pressure m Pipe Length | -
Molar Rate ’m Water D enzity m
weight Fate [ v Oil Density [ap| -
Liquid ol R ate ’m Gaz Density m
Gaz Vol Rate W Power | hp -
Default Basis ’m ity W
Conductivity ’m Viscosity | op -
Heat Transfer Brufhr-ft2-F Welocity ’m

Coefficient

0K | Cancel ‘ Help ‘

WARMING: Any changes will convert the defined Global Default, Calculation
Method, and Metwork Method values. User-defined defaults and other walues must
be changed manually a3 needed.

General sy s <5 3 Input Units of Measurement «, ;8 AY.Y S

S5 clods onls QLAY Ko 53 oS (Glo ey 4y S ol Sl L oS PVT Data .y S @
ool al gl Sl 5 s ealanal sy g - OYsles Obl OG5 553

New 4S5 59y » SIS 5l dmy codl S8 5k iy 35l 55 (VL Sl ge
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Fluid Property Data

Property Sets
MHew...
Edi...
Delete
[ Retieve Data from File:
ak. Cancel | Help |

General (s s sla 4y 51 PVT Data 4, 8 Ay (S
o3ls QL TUY IS8 55 oS 6l oy a3 ol bkl L oS Print Options 435 @
S0 355 Ol gl e & V.Ja,J Ol 5 558 oo 5L clods
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Thermodynamic Methods

Set Number 1 SetMame |SETO

[ Use Test File ‘ | » |

Thermodynamic Spstem

System |50ave-HedIich-Kwangj K- alue |Suave-HedIich-Kwangj
Kij Bank | SimSci ~|  Enthalpy |Soave-RedichKwong |
4 ater Enthalpy |5uperheated ﬂ Liguid Denzity |.-’-'«F'I Carrelation ﬂ
v wiater Decant [~ GPSA Chart Wapar Denzity |Snave-Hed|ich-Kwnng ﬂ

Transport Property System

System |F'etn:u|eum Carrelations ﬂ Lig Yizcosity |F'etru:u|eum Conelations ﬂ
Ol ater Mising | D efault v | LigCondustivity | Petraleum Conelations |
User Yiscosity... | | ?22:;;?1 |F'etn:nleum Conelations ﬂ

] | Cancel | Help |

syi 0 5b Property Set 1 5, 5 S 51 de a5 gl o ey LY IS

Component Data

Component
No. Type Name RLliss MW Density NBED
rLibrary Components 1 rCut and Paste
Add
r Petroleum Fractions
HEE B Lssey Dats
Petroleum Method |[CAVETT - OF Cancel ‘ Help ‘

General (s ss sla 48 51 Component Library «, ;8 Moy S
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Rezulkz Databaze Optionz
FtS Database - [ Create fccess Database

Device and Link Reparting Options

Device Detail SUMMaRy | [
Device Style BOTH -

Other Print Options

[ lteration Printout v Connectivity Plat

lm Plats m Input Reprint
m Flazh Report lm Froperty Data
m O ptimization Simulation

Im Intermediate Optimization

Im YFF T able Generation, Modal Analyziz Only

k. Cancel | Help |

General 3 sla 5 5 Print Options «, ;S Y S

Output Units of Measurement

[v Usze Output Units of Measurement

System |Petroleurn -

Temperature | - Fine Length |in -
Prezzure | pzig - Coarse Length | p -

talar Bate | maledhr - Drensity Tpar -
“Weight Rate ||b4 - Fower |hp -
Liquid %ol Rate |bhl/day - Duty |MM Btushr =
Gaz'ol Rate |pM f3/day = Yizcosity |op -
Output Cantrol Welocity | itk -

f+ Add to Standard Output
" Replace Standard Output

k. Cancel Help |

General (s s» sl 455 51 Output Units of Measurement «, 5§ WY S
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o315 OLI WY S 55 oS (slo ey 43S ol bl L aS Calculation Methods 4 ;8 @

3513 555 (Sl 055 53 Slalee il sla s Ol 5 558 oo 5L clods

Network Calculation Methods

Seqgrentation Calculated Segmenting D ata...

Metwark Algorithm |Pressure Balance [PBAL) j Metwork Data...

b azirmum [terations |20 T 4 F Limnits... |
Prezsure Tolerance 0.1 pzi Speedup Options... |

[ Shut'wels in Unstable Flow Region [~ 5phering Analysis

R ezerair Interface Data... |

k. Cancel | Help |

General 3 sla <5 51 Calculation Methods <, ;S WY S

o3ls OLES ALY ISE 55 &S lo ey 4y S ol bkl L as Global Default S o
S iy 5 Selesse S Solt 8 e pslie o5 Ol 5 5500 5L csledd

o133y gileand 05 5 Slwl=e o 3 s

Global Defaults

Prezzure Drop Method Defaults Thermal Defaultz
Flaw Correlations. .. Heat Transfer Defaults. ..
Palmer Corrections. .. Heat Transfer Coefficients. ..
Inzide Diameters. .. Soil Heat Transfer...
Floww Device Inzide Aoughness ‘“Water Heat Transfer...
{+ Absolute  [1.8000e-0C |
" Air Heat Tranzfer...
" Relative
Fipe Heat Transfer...

Flow Efficiency 100 b

Ii
Tranzition Be | 3000 oK |

Cancel | Help |

General (¢ ss sla <5 51 Global Default « 5§ M4y s

Special Features g 3,20 Ve

el 5 Slae S Sl 5 Sl B VoY S5 s o
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[Z3 PIPEPHASE TACITE w/ NETOPT - 1

File Edit Wiew General BE=ufla==1{="

D E’*? E N | CaseSb_u:Iyi...
Time Stepping...

MNETOPT Optimization Data...
TACITE Data for Link...

User Database Settings....
Compressor Performance Curves. ..
Pump Performance Curves...

ESP Performance Curves...

DPDT Curves...

Reservoir Database. ..

Flow Device Schedule Database...

Special Features (s s sbs 038 Ve Y S
(Calodd o3l QLI VY S 55 oS (o ey S ol bl L oS Case Study a5 @
Sl e s 5 lwand Slajate Sl S i S s OG0T )3 5 5535 3L
203 5 ey Al

Case Study

[w Perfarm Caze Study Caloulations

Caze Study Descrption

&dd

k. | Cancel | Help |

Special Features s s sl <5 5 Case Study a8 V.Y (IS
o3ls QLA VYY S8 55 oS Glomy S ol bkl L o«s Time Stepping 45 @
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Time Stepping

[ Perform Time Stepping Calculations
- |

Time Stepping Description

&dd

k. Cancel | Help |

Special Features s s s <35 31 Time Stepping «. 58 VY.Y S

oS ol ol Lo oes e Jlb Gas Lift Analysis <Jl>~ > «5 Gas Lift Option 4, ;S e

D3le 5 e OIS OF 53 5 558 0 5L (slod w3ls OLES VIY JSKS 55 oS (glo 2
3403 34y sl 3 58 Lwys b S8V Sl gl

Gas Lift Options

fe Preszure Profile...
~
~
~
ak. | Eanu:el| Help |

Special Features (s y» sl <35 31 Gas Lift Option < 5§ vyY |

L 5 e Jb L Steam Jlw ¢4 oS A= ;5 &5 User Defined Splitting S e
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User-Defined Steam Splitting

Entering Stream

Ligquid ‘»*eight Percent
Entering Gaz Weight Percent; Stream Leaving by Smaller Pipe
Stream Gas
Feynolds
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rigorous flash calculations.
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Noble | Au™ +3e™ = Au +1.408
1 Oy +4HT +4e~ = 2H,0 +1.229
Pt*e 4+ 2¢~ = Pt +1.200
Pd¥t2 1 2™ = Pd +0.087
Agt +e” = Ag +0.799

Cut? 42~ =Cu 0.337

Re% +3e~ = Re 0.300

! BH +2e =H, 0.000
Fe™ +3e™ = Fe —0.036
" PbYZ 4 %e- = Pb ~0.126
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Al{OH); | —113763 || Cu(OH); | —356.90
Alt3 —~481.16 CuS0O, ~661.91
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Cr 0 Fe 0
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"% 49 CFR Part 192 or Part 192
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"B" SERIES TYPICAL INSTALLATION
ITEM | QUANTITY SUGGESTED MATERIAL
1 1 Orifice Plate or Gate Valve
2 2 1"-Steel Angle Gate Valve
3 3 Valve Handle Extensions to Fit Condition
4 2 1"-90 Deg. Elbows
5 2 Pr. 1"-Screwed Flanges or Unions
6 1 Valve Box with Cover
7 1 Concrete Block
8 1 King Tool Odorizer

.H‘ RAHCGE OF ACE

SCALE O TOE
| LES. 0D OR ANT.

IO oes

2

king tool 5,5 B (s e sladie slal fpand Cgm 03,55 5 ples Yot IS

king tool ¢s5 2B (5 v sladie slal 0.8 Jsi>

"B" SERIES DIMENTIONS
ODORIZER MODEL | 1-B 2-B 3-B 4-B 5-B 6-B
0.D. 6-5/8" | 10-3/4" 16" 20" 24" 30"
A 12" | 13-7/8" | 12-1/4" | 12-1/4" | 14" 17"
B 6" 7-1/2" 6" 6" 7-1/2" | 7-1/2"
C 13" 12" 4-1/2" | 4-1/2" | 4-1/2" | 4-1/2"
D 4" 6" 3" 3" 3" 3"
E 15 40 95 140 200 370
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"B" SERIES SPECIFICATION
ODORIZER
MODEL 1-B 2-B 3-B 4-B 5-B 6-B
NPT Inlet & " " n " " n
Outlet Size ! ! ! ! ! !
Approx.Reservoir
Capacity in 2.22 6.00 14.0 20.0 30.0 55.0
Gallons
Gauge Rangein | o5 | 5 39 5.5 8.7 12.8 19.6
Lbs. Odorant/In ' ' ' ' ) )
Rated Capacity in
Lbs. Odorant/Hr. 0.15 0.50 0.75 1.00 1.50 4.00
Maximum
Capacity in 150,000 | 500,000 | 750,000 | 1,000,000 | 1,500,000 | 4,000,000
SCFH
300 PSIG Design 140 180 260 300 370 510
500 PSIG Design 140 195 340 440 475 720
720 PSIG Design 160 250 430 550 615 910
1000 PSIG 175 | 310 | 550 675 730 1200
Design
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General Setdngs &

GAS .
FOrELINE
Sening Name Value
Lowest Allowable Pressure (Psia) 0
S pecific Gravity 0.65
Compressibility Factor 1
Coincidence Factor for Flow Calculation 1
Pipes Length Modification Factor 1
Equation fanhandle Revised
[Length Input Unit m
[Length Output Unit m
[Pressure Input Unit m
[FressureQutput Unit psig
[Diameter Input Unit Inch
IDiameter Qutput Unit Inch
Flow Input Unit MF3/d
tl;low OQutput Unit Mf3/d
elocity Output Unit ft's
tan Gas Company 2 from 13 gpneti@sepdco it
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Nodes Data
Gias -
FeerEL s
Node Name Load Pressure [Calculated Comments
Pressure
Mif3/d psig psig

0 40.0 538
2 50.0 540
3 50.0 538
4 20.0 538
5 20.0 543
E 40.0 545
7 150.0 544
2 30.0 947
3 120.0 937
10 100.0 a37
11 200 552
12 240.0 549
13 100.0 554
14 120.0 550
15 100.0 548
1B 160.0 548
17 120.0 547
18 120.0 548
18 300.0 54189
20 40.0 548
21 140.0 a5.1
22 20.0 854
23 110.0 50.4
24 140.0 4845
25 40.0 16.6
2B 230.0 A6 6
27 100.0 46.7
28 50.0 168
23 110.0 171
30 110.0 7.3
31 120.0 482
32 50.0 1585
33 200.0 459
34 140.0 155
35 120.0 453
36 110.0 453
37 110.0 16 .6
3% 180.0 154
33 200.0 538
40 50.0 599
41 50.0 9.7
42 200.0 53.6

stan Gas Company

Page 3 of 13 Mode DATA

PDF created with FinePrint pdfF actory Pro trial version hitpAwwiw fineprint.com




YV GPNet 135l ¢ 5 Sloslowe gl

Nodes Data
Gias £
y .I‘.P.E.l__g_ 3
Node Name Load Pressure [Calculated Comments
Pressure
Mif3/d psig psig
43 40.0 538
44 150.0 538
45 140.0 537
48 00 837
47 50.0 5489
48 180.0 548
43 110.0 a37
50 £0.0 1685
a1 g0.0 6.6
52 160.0 16.0
53 2100 164
55 10.0 [ o Bl
itan Gas Cormpany Page 4 of 13 Mode DATA
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Pibes Data e
Fas :
e ave—
ipe Name romMNode |[ToNode L esxyth Diameter Comments
m Inch
1 0 2 140 4
2 3 4 200 4
3 5 =] 560 4
4 T =] 410 4
=] 3 10 150 4
B " 12 E40 4
7 13 14 620 4
2 15 12 400 3
3 15 16 100 3
10 17 15 500 3
11 14 18 280 4
12 12 20 50 4
13 21 22 120 E
14 23 24 210 4
15 25 2B 4380 4
16 26 27 360 4
17 27 28 200 4
18 25 23 250 4
19 29 30 220 4
20 23 31 820 4
21 32 33 180 4
22 34 35 630 4
23 35 3E 110 4
24 25 37 70 4
25 34 38 220 4
26 3 39 50 4
27 2 =] 250 4
28 g 40 710 4
29 13 4 720 4
30 10 42 210 4
31 43 44 350 4
32 44 45 350 4
33 45 46 300 4
34 20 18 270 4
35 3 o] 40 4
36 5 i 50 4
37 7 5 50 4
38 13 11 50 4
39 Ik 47 ja=la] 4
40 47 43 120 4
4 g B 50 4
42 E 4 440 4
43 4 43 B0 4
stan Gas Company Page 2 of 13 of Pipes DATA
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Pipes Data e
Pfng_{an‘—
ipe Name rom Mode  |ToMNode Length Diameter Comments
m Inch
44 18 12 50 4
45 432 3 70 4
46 39 3 260 =]
47 4B 43 120 4
48 49 43 B50 4
43 47 15 ES0 4
50 40 4 30 &
a1 1 2 1330 G
52 20 2 an 1
53 2 23 20 1
a4 24 a0 M0 4
55 50 a1 an 1
56 25 50 450 1
57 32 52 200 4
50 52 a1 150 1
59 34 52 420 1
a0 1 kN 450 1
g1 a7 53 a00 1
62 3 30 520 1
63 40 55 i 5

stan Gas Company
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Total Pipe Usage

-

e e |
Matrerial No. Material Name Inside Diameter Total Usage
Inch m
1001 Fipe 4.0 1739800
1002 Fipe 3.0 1000.0
1003 Fipe E.O0 1740.0
1004 Fipe 3.0 500

stan Gas Company
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| | | | | | |
Results | | | | | &7
Equation: Fanhendle Revised
Gias —
PJ‘FILINE
From Pressure Flowr To Node Flow [Pressure Drop Velocity Inside Length PipeName!
Node Direction Diameter Comment
psig mMf3id psig ftis Inch m
55 EQ.O >>> 40 5759.98 Q.13 44.38 8.0 50.0 63
4] 53.86 >>> 3 504.54 0.04 1653 4.0 400 35
s 2 544.54 Q.15 1825 4.0 1400 1
2 54.01 >>> 0 544.54 0.15 18.28 4.0 140.0 1
<L« 5 594.53 0.33 19.86 4.0 250.0 27
3 53.82 << 0 S04.54 0.04 16.93 4.0 400 a5
>>> 33 585.3 0.08 1966 4.0 50.0 26
<2< 4 130.76 0.08 4.39 4.0 900.0 2
4 5388 >>> 3 130.76 0.08 433 4.0 900.0 2
e 43 474,62 Q.05 15.93 4.0 60.0 43
<<< E B25.45 0.64 2088 4.0 440.0 42
S 5434 >>> 2 554,53 0.33 19.86 4.0 250.0 27
<<< 7 161.71 0.01 535 4.0 50.0 36
<5 E 2311 0.1 9.69 4.0 560.0 a
<<< 7 161.71 0.01 5.39 4.0 500 37
E 5452 22> 4 B25.45 0.64 20.68 4.0 440.0 42
e S 2911 Q.18 9.69 4.0 560.0 2
<s< 2 956.55 0.17 3175 4.0 50.0 #
i 54.35 >>> S 161.71 0.01 539 4.0 50.0 36
>>> 5] 181.71 0.01 5.39 4.0 50.0 37
<< g 473.43 0.34 1573 40 410.0 4
2 54 69 >>> B 956.55 0.17 3178 4.0 50.0 #
»rx 7 473.43 0.34 15.73 4.0 410.0 4
<<< 40 1459.99 5.12 45.64 4.0 710.0 28
Khuzestan Gas Company Page 8 of 13 of Results gpnetfdsepden it
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| | | | | | |
Results | | | | | &7
Equation: Fanhendle Revised
Gias —
PJ‘FILINE
From Pressure Flowr To Node Flow [Pressure Drop Velocity Inside Length PipeName!
Node Direction Diameter Comment
psig mMf3id psig ftis Inch m
g 53.74 << 43 34.69 0.0 17 4.0 700 45
>>> 10 300.0 0.05 10.09 4.0 150.0 g
<<< 33 385.31 0.02 5.75 6.0 260.0 46
10 53.69 <<< 3 300.0 0.05 10.08 4.0 150.0 g
i 42 2000 0.13 673 4.0 810.0 30
" 5524 >>> 12 38744 0.33 1311 4.0 640.0 &
> 47 407.76 0.35 13.44 40 560.0 39
<<< 13 9252 0.12 712 4.0 50.0 a3
12 5487 <5< 1 337.44 0.33 1311 4.0 640.0 6
x> 12 75.18 0.01 249 4.0 500 44
»>> 15 32.25 0.05 4.84 3.0 400.0 ]
13 55,36 >>> 1 9252 Q.12 2712 4.0 500 28
>>> 14 338.22 0.4 13.06 4.0 680.0 7
<<< 41 1321.43 4.31 4208 4.0 720.0 29
14 54.87 <<< 13 386.22 0.4 13.06 4.0 650.0 7
> 13 27623 0.02 913 40 26800 1
15 54,82 <<< 12 92.25 0.05 484 3.0 400.0 g8
»r> 16 160.0 0.05 942 3.0 100.0 ]
<<< 47 177.76 0.02 5.688 4.0 650.0 49
18 5477 <5< 15 160.0 0.05 942 3.0 100.0 ]
17 5473 << 13 1200 0.13 7.06 3.0 500.0 10
18 54.86 <x< 12 75.18 0.01 248 4.0 50.0 44
>3 17 1200 0.13 706 3.0 500.0 10
<<< 20 1648 0.03 545 4.0 270.0 34
Khuzestan Gas Company Page 5 of 13 of Resulis gpnetfdsepdeo.ir
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| | | | | | |
Results | | | | | &7
Equation: Fanhendle Revised
Gias —
PJ‘FILINE
From Pressure Flowr To Node Flow [Pressure Drop Velocity Inside Length PipeName!
Node Direction Diameter Comment
psig mMf3id psig ftis Inch m
18 54,89 << 14 276.23 0.02 913 4.0 280.0 1
<< 20 23.77 0.0 079 4.0 50.0 12
20 54,89 >>> 13 164.8 0.03 5.45 4.0 270.0 24
>>> 18 28.77 0.0 079 4.0 500 12
<<< 21 228.57 0.19 755 4.0 80.0 52
21 55.07 >>> 20 228.57 0.12 768 4.0 50.0 52
> 23 2430.01 4.66 84.89 40 2100 53
<<< 22 2858.567 0.32 77 6.0 120.0 13
22 55 46 >>> 21 2858.57 0.32 .77 6.0 120.0 13
<<< 4 2378.58 4.21 40.71 6.0 13300 |51
23 50.41 <5< 21 2430.01 4.B8 84.60 4.0 210.0 63
e 24 154248 1.82 56.3 4.0 210.0 14
>>> 31 337.51 227 3011 4.0 820.0 20
24 435 << 23 154242 1.92 853 4.0 210.0 14
>>> 50 1402.5 1.64 51.72 4.0 210.0 54
25 468 €< 26 57.5 0.01 216 40 480.0 15
>>> 37 389.87 0.05 14.64 4.0 700 24
<<€ 50 372.47 0.28 13.95 4.0 450.0 56
28 48,61 >>> 25 575 0.01 216 4.0 480.0 15
bkl 27 2875 0.13 1078 4.0 360.0 16
27 46.73 e 26 2875 0.13 1078 4.0 360.0 16
<<€ 28 3875 013 14.49 4.0 200.0 17
28 4E.86 5> 27 3875 0.13 1448 4.0 200.0 17
<<< 28 437 .5 0.2 16.32 4.0 250.0 18
Khuzestan Gas Company Page 10 of 13 of Results gpnetfdsepden it

PDF created with FinePrint pdfFactory Pro trial version pttp/Awww fineprint.com

| | | | | | |
Results | | | | | &7
Equation: Fanhendle Revised
Gias —
PJ‘FILINE
From Pressure Flowr To Node Flow [Pressure Drop Velocity Inside Length PipeName!
Node Direction Diameter Comment
psig mMf3id psig ftis Inch m
23 47.08 >>> 23 4375 0.z 16.32 4.0 250.0 18
had 30 547 5 0.27 20.35 4.0 2200 18
30 47.33 >>> 23 5475 0.27 20.35 4.0 220.0 19
<<< 31 B57.51 0.82 2422 4.0 520.0 62
31 48.15 <<< 23 837.51 2.27 3011 4.0 820.0 20
>>> 30 B57.51 0.82 2422 4.0 520.0 62
32 4583 > 33 2000 0.03 759 40 150.0 2
<<< 52 249.83 0.05 5.48 4.0 200.0 57
33 4591 <5< 32 2000 0.03 758 4.0 150.0 2
34 45,45 >>> 35 2300 0.15 881 4.0 6300 |22
»>> 38 120.0 0.03 5.6 4.0 220.0 25
S5 52 5500 0.54 20.94 4.0 4200 59
35 453 i 34 2300 0.15 a5 4.0 630.0 22
e 36 1100 0.01 422 4.0 110.0 23
3B 453 <<< 35 110.0 0.01 432 4.0 1100 23
37 46.55 g 25 339.97 0.05 1464 4.0 70.0 24
>>> 53 2100 0.17 78 4.0 500.0 &1
>>> 51 £9.97 0.0 263 4.0 450.0 60
38 45,42 <<< 34 1200 0.03 5.89 4.0 220.0 25
33 53.76 <5< 3 585.3 0.08 1966 4.0 50.0 26
e 2 385.31 0.02 575 6.0 260.0 46
40 59.87 222 3 1459.89 5.18 46.64 4.0 710.0 28
>3 4 4250.0 0.z 58.34 6.0 300 50
<<< 55 5759.98 0.13 44.30 8.0 50.0 63
Khuzestan Gas Company Page 11 of 13 of Results gpnetfdsepdeo.ir
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| | | |
Results | | &7
Equation: Fanhendle Revised
Gias —
PJ‘FELINE
From Pressure Flowr To Node Flow [Pressure Drop Velocity Inside Length PipeName!
Node Direction Diameter Comment
psig mMf3id psig ftis Inch m
41 59.67 >>> 13 1321.43 4.31 42.08 4.0 720.0 29
>>> 22 2878.58 4.21 40.71 6.0 13300 |51
<<< 40 42500 0.z 58.34 6.0 200 50
42 53.57 <<< 10 200.0 0.13 573 4.0 810.0 30
43 53.83 <<< 4 474,62 Q.05 1593 4.0 £0.0 43
>>> 44 245.14 0.08 823 4.0 350.0 2
23 43 1689.56 0.08 6.37 4.0 650.0 48
44 9379 < 43 245.14 0.08 8.23 4.0 350.0 il
L 45 95.14 0. 3.2 4.0 3500 32
45 5374 i LE] 9514 0.0 3z 4.0 350.0 32
<ax 48 44.86 0.0 1.51 4.0 300.0 a3
48 5374 [ 45 44.86 0.0 1.51 4.0 300.0 a3
R 45 44.86 0.0 1.51 4.0 1200 47
17 54.0 << 11 40776 0.35 13.44 4.0 560.0 a8
2% 15 17776 0.08 5.88 4.0 650.0 48
>>> 48 180.0 0.02 5.95 4.0 1200 40
48 54.88 << a7 180.0 0.02 585 4.0 1200 40
45 53 e 9 3469 ] 117 4.0 700 45
<xx 43 180.56 0.08 6.37 4.0 650.0 48
2r> 48 44.86 0.0 1.51 4.0 1200 47
50 46.86 <<€ 24 1402.5 1.64 5172 4.0 2100 54
BB 25 37247 0.26 1385 4.0 450.0 68
>>> a1 §70.03 0.3 3634 4.0 80.0 [
51 46.58 << 37 69.97 0.0 2.83 4.0 4500 60
EEL 30 970.03 0.3 3634 4.0 80.0 55
> 52 89600 057 36.22 4.0 150.0 58
52 4599 2r> 32 249.99 0.05 943 4.0 200.0 57
Khuzestan Gas Company Page 12 of 13 of Results gpnetfdsepdeo.ir
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Results | | &7
Equation: Fanhendle Revised
Gias —
PJ‘FELINE
From Pressure Flowr To Node Flow [Pressure Drop Velocity Inside Length PipeName!
Node Direction Diameter Comment
psig mMf3id psig ftis Inch m
> EE] 550.0 0.54 20594 4.0 420.0 58
s 51 960.0 0.57 3622 4.0 150.0 |58
53 46.35 <<< 37 210.0 017 75 4.0 500.0 |61
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Piping Systems Fluid Elow Report
Component | Component Te e Flow Through Total Pressure Total
Type ID Component Pressure In Loss Pressure Out
(cc) Ib/min psig psi psig
Frressure 42 25 0 55.111 0 55.111
Point
Pressure a8 25 0 55.982 0 55.982
Point
Presere 16 25 0 55.869 0 55.869
Point
Pressure
o 17 25 0 55.829 0 55.829
Fressure 45 25 0 55.285 0 55.285
Point
Pressure
S 10 26 0 55.239 0 55.239
Fressurg 45 25 0 55.288 0 55.288
Point
Pressure 44 2% 0 55.301 0 55,301
Point
Figesums a7 25 0 55.997 0 55.997
Point
Pressure
i 15 25 0 55.91 0 5591
Pressure 37 25 0 49.964 0 49.964
Point
Pressure 39 25 0 55.307 0 55.307
Point
Pressure
e 9 2 0 55.288 0 55.288
Figssure 49 25 0 55.289 0 55.289
Point
Pressure
e 43 25 0 55.383 0 55.383
Fyessurs 24 26 0 51,448 0 51.448
Point
Pressure 50 25 0 50.216 0 50.216
Point
Pressure
e 3 25 0 55.36 0 55,36
Pressure
e 4 25 0 55.428 0 55.428
Rressure 25 25 0 49,996 0 49.996
Point
Pressure 26 25 0 49.998 0 49.998
Point
Pressure
e 0 25 0 55.393 0 55.3093
Fressurs 2 25 0 55.523 0 55,523
Point
Pressure
o 6 26 0 55.969 0 55.969
Fressure 1 25 0 56.317 0 56.317
Point
Pressure 12 25 0 55.955 0 55,955
Point
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Pressure 18 25 0 55.953 0 55953
Point

Pressure 20 25 0 55.977 0 55.977
Paint

Pressure 21 25 0 55.992 0 55.992
Paint

FIesep 23 25 0 52.865 0 52.865
Paint

Flesuie 31 25 0 51.226 0 51.226
Point

Fressie 5 25 0 55.794 0 565794
Point

Fressie 8 25 0 56.102 0 56.102
Point

Fressure 13 25 0 56.421 0 56.421
Paint

fressuis 14 25 0 56.057 0 56.057
Paint

FICEELA 19 25 0 55.977 0 56.977
Paint

Figenng 27 25 0 50.094 0 50.094
Point

Pressure
et 7 25 0 55.812 0 55,812

Fressure
Pt 22 25 0 56.311 0 56.311

Pressure 28 25 0 50.19 0 50.19
Paint

Freesiire 30 25 0 50.547 0 50547
Paint

Fressnm 29 25 0 50.342 0 50.342
Paint

sy 40 25 0 50,885 0 59.885
Point

FIBsAS 41 25 0 59.726 0 59.726
Point

Entry/Exit

known 55 25 199.55 60 0 60

Pressure

Fressure 51 25 0 49.962 0 49.962
Foint

Pressure 52 25 0 49528 0 49,528
Point

Fressure 32 25 0 49.476 0 49.476
Point

Fresaliip 33 25 0 49.45 0 49.45
Point

Presaue 34 25 0 49,081 0 49.081
Foint

FremEle 38 25 0 49.049 0 49.049
Point

Pressure 35 25 0 48.94 0 48.94
Foint

Pressure 53 25 0 49.794 0 49.794
Point

Pressure 36 25 0 48.933 0 48.933
Paint
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Entry/Exit 40 25 173 59.885 0 59.885
known Flow

Entry/Exit 41 25 173 59.726 0 59.726
known Flow

Entry/Exit 7 25 52 55.812 0 55.812
known Flow

Entry/Exit 5 25 0.69 55.794 0 55.794
known Flow

Entry/Exit 2 25 173 55,523 0 55.523
known Flow

Entry/Exit 0 25 1.39 55.393 0 55.393
known Flow

Entry/Exit 3 25 173 55.36 0 55.36
known Flow

SHInyE 39 25 6.93 55.307 0 55.307
known Flow

Entry/Exit 8 25 1.04 56,102 0 56.102
known Flow

Entry/Exit 6 25 139 55.969 0 55.969
known Flow

Entry/Exit 4 25 0.69 55.428 0 56.428
known Flow

By 13 25 3.46 56.421 0 56.421
known Flow

Entry/Exit 9 25 4186 55,288 0 5%.288
known Flow

Entry/Exit 10 25 3.46 55.239 ] 55.239
known Flow

Frry/E 42 25 6.93 55.111 0 55.111
known Flow

Erry/E 45 25 485 55.285 0 56.285
known Flow

Entry/Exit 14 25 4186 56.057 0 96.087
known Flow

Entry/Exit 22 25 0.69 56.311 0 56.311
known Flow

Entry/Exit 21 25 485 55,992 0 56.992
known Flow
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Entry/Exit 19 25 10.39 55.977 0 55.977
known Flow
Entry/Exit 20 25 139 55.977 0 55.977
known Flow
ERinyiEi 18 25 416 55.953 0 55.953
known Flow
EpinylE 12 25 8.31 55.955 0 55.955
known Flow
Entry/Exit 47 25 173 55.997 0 55.997
known Flow
Entry/Exit 15 25 3.46 55.91 0 55.91
known Flow
o 17 25 416 55.829 0 56.829
known Flow
SHInyE 16 25 554 55.869 0 55.869
known Flow
Entry/Exit 32 25 173 49,476 0 49.476
known Flow
Entry/Exit 33 25 6.93 49 45 0 49.45
known Flow
b 24 25 485 51,448 0 51.448
known Flow
By 23 25 381 52.865 0 52.865
known Flow
Entry/Exit 31 25 6.24 51.226 0 51.226
known Flow
Entry/Exit 50 25 2.08 50.216 ] 50.216
known Flow
Frry/E 51 25 277 49.962 0 49.962
known Flow
Erry/E 34 25 485 49.081 0 49.081
known Flow
Entry/Exit 25 25 1.39 49,996 0 49.996
known Flow
Entry/Exit 37 25 381 49,964 0 49.964
known Flow
Entry/Exit 53 25 7.28 49.794 0 49.794
known Flow
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Entry/Exit 26 25 7.97 49,998 0 49,998
known Flow

Entry/Exit 27 25 3.46 50.004 0 50.094
known Flow

EntrylExt 28 25 173 50.19 0 50.19
known Flow

EpinylE 30 25 3.81 50.547 0 50.547
known Flow

Entry/Exit 29 25 381 50.342 0 50.342
known Flow

Entry/Exit 35 25 416 48.94 0 48.94
known Flow

o 1 25 0,69 56.317 0 56.317
known Flow

SHInyE 38 25 6.24 49.049 0 49.049
known Flow

Entry/Exit 36 25 3.81 48,933 0 48.933
known Flow

Entry/Exit 52 25 554 49,528 ] 49.528
known Flow

b 48 25 6.24 55,982 0 55.982
known Flow

By 49 25 381 55.289 0 56.289
known Flow

Entry/Exit 46 o5 0 0 0 0
known Flow

Entry/Exit 43 25 1.39 55.383 ] 55.383
known Flow

Entry/Exit 44 25 52 55.301 0 55.301
known Flow
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Piping Systems Fluid Flow Repaort

Pipe ;
. Pipe o ; ;
Component | Connection : Internal  |Friction Loss |Pipe Velocity

identfier | Component [ -8 (™) TYPS/HIZSSI | piameter iy [ (ps) (fts)
No's sauen
Steel :

63 (45) to (43) 50 Schedule 40 8 0.115 38.44
Steel :

(43) to (55) 0.001 Schedisle 40 4 0 1.34
Steel :

50 (43) to (44) 30 Schedule 40 6 0.159 505
Steel :

28 (43) to (33) 710 Schedule 40 4 3.783 39.03
Steel :

(44) to (56) 0.001 Schedule 40 4 0 1.34
Steel :

29 (44) to (34) 720 Schedule 40 4 3.305 36

Steel :

51 {44) to (39) 1330 Schedule 40 6 3.415 34.01
Steel :

(33) to (683) 0.001 Schedule 40 4 0 0.84
Steel :

4 (33) to (38) 410 Schedule 40 4 0.29 13.08
Steel :

41 (33) to (24) 50 Schedule 40 4 0.132 27.19
Steel :

(34) to (66) 0.001 Eorsdile i6 4 0 28
Steel :

T (34) to (35) 680 Schedule 40 4 0.364 11.19
Steel :

38 (34) to (25) 50 Schedule 40 4 0.103 23.68
Steel :

13 (39) to (29) 120 Schedule 40 6 0.319 354
Steel :

(39) to (72) 0.001 S 40 4 0 0.56
= Steel :

(38) to (57) 0.001 Saradils 40 4 0 4,24
Steel :

36 (38) to (32) 50 Schedule 40 4 0.018 8.89




YAO PSSF i3l ¢ 5 Slowlons ol

Steel :
3 (24) to (32) 560 o 4 0.175 8.3
Steel :
42 (24) to (19) 440 o I 4 0.541 17.81
Steel :
(24) to (64) 7y R s 4 0 113
Steel :
11 (35) o (36) 280 i 4 0.079 7.87
Steel :
(35) to (71) o R PR 4 0 3.38
Steel :
6 (25) to (26) 640 e 4 0.362 11.54
Steel :
39 (25) o (9) 560 ket i 4 0.32 11.61
Steel :
(25) o (99) 0001 [g et 4o 4 0 0.56
Steel :
52 (29) to (28) 90 Gitediaiih 4 0.015 5.82
Steel :
(29) to (73) i s S S e S 4 0 3.95
53 (29) to (30) 210 Rl 4 3.127 70.24
Schedule 40 y 1
Steel :
(32) to (58) 000t | i 4 0 0.57
_ Steel : -
27 (32) to (23) 250 S mii i 4 0.272 16.65
Steel :
2 (19) to (18) 900 St s a4 0.068 375
43 (19) to (15) 60 SRR 4 0.045 13.63
Schedule 40 ' :
Steel :
(19) to (65) B | o i 4 0 0.57
Steel :
(36) to (74) 0001 [g e 4o 4 0 8.46
Steel :
8 (26) to (10) 400 ANyt 3 0.045 3.84
44 (26) to (27) 50 Stes! ; 4 0.002 267
Schedule 40 ' '
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(26)t0 (77) |  ©0.001 sﬁ:{ﬂ; 2 4 0 6.77
(9) to (78) 0.001 sgﬁ:ﬁﬂ; @ 4 0 1.41
49 (9) to (10) 650 s:;:é?ﬂé . 4 0.087 517
40 (9)to (2) 120 ché?ﬂé a5 4 0.016 5.08
(2)to (103) |  0.001 Scﬁ:;i'l; - 4 0 5.08
12 (28) to (36) 50 Scﬁ;‘?ﬂ; - 4 0 0.59
34 (28) to (27) 270 Scﬁé‘:ﬂ; e 4 0.024 411
(28) to (75) 0.001 ch\:jilé b 4 0 113
(30)to (85) |  0.001 Scﬁ:;i'lé i 4 0 325
14 (30) to (16) 210 SC::E';% a4 1.417 46.47
20 (30) to (31) 820 Rl 4 1,639 2377
Schedule 40
(23) to (59) 0.001 Scf\;‘fﬂ; i 4 0 1.42
1 (23) to (22) 140 Scﬁiﬂém 4 0.13 15.3
26 (18) to (12) 50 sCi‘fﬂ; pe 4 0.053 16.52
(18) to (61) 0.001 sgi‘:ﬂ;% 4 0 1.42
48 (15) to (14) 650 SIEe) | 4 0.094 5.41
Schedule 40
31 (15) to (8) 350 Scﬁé‘fﬂé e 4 0.082 7.09
(15)to (106) | 0.001 sﬁ:ﬂl&;% 4 0 1.14
9 (10) fo (3) 100 sﬁéiiﬂém 3 0.042 8.03
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(3) to (81) 0.001 sﬁ:{ﬂ;‘m 4 0 452
(10) to (79) 0.001 sgﬁ:ﬁﬂ; @ 4 0 282
(27) to (76) 0.001 s:;:é?ﬂé . 4 0 3.39
10 (27) to (4) 500 ché?ﬂé a5 3 0.125 6.02
(4) to (80) 0.001 Scﬁ:;i'l; - 4 0 3.39
54 (16) to (17) 210 Scﬁ;‘?ﬂ;% 4 1.231 4358
(16) to (84) 0.001 Scﬁé‘:ﬂ; e 4 0 425
(31) to (86) 0.001 ch\:jilé b 4 0 5.49
62 (31) to (41) 520 SCE';“EE;% 4 068 19.06
35 (22) to (18) 40 SC::E'; & a4 0.032 14.19
(22) to (60) 0.001 Scﬁé‘:ﬂ; P 4 0 1.14
46 (12) to (13) 260 Scf\;‘fﬂ; i 6 0.019 482
(12)to(62) | 0.001 Scﬁiﬂém 4 0 5.7
a7 (14) to (7) 120 sCi‘fﬂ; pe 4 0.007 1.16
45 (14) to (13) 70 SRR 4 0.001 112
Schedule 40
(14)to (104) |  0.001 Scféii'lé i 4 0 313
32 (8)to (5) 350 Scﬁé‘fﬂé e 4 0.016 283
(8) to (107) 0.001 sﬁ:ﬂl&;% 4 0 427
(17) to (87) 0.001 sﬁéiiﬂém 4 0 1,86
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56 (17) to (20) 450 sﬁ:{ﬂ;‘m 4 0.221 11.14
55 (17) to (46) 80 sgﬁ:ﬁﬂ; @ 4 0.255 31.41
19 (41) to (42) 220 s:;:é?ﬂé . 4 0.205 15.88
(41) to (96) 0.001 ché?ﬂé a5 4 0 3.39
5 (13) fo (6) 150 Scﬁ:;i'l; - 4 0.049 855
(13) to (67) 0.001 Scﬁ;‘?ﬂ; - 4 0 3.42
33 (7) to (5) 300 Scﬁé‘:ﬂ;m 4 0.003 1.16
(7) to (105) 0.001 ch\:jilé b 4 0 0
(5) to (70) 0.001 Scﬁ:;i'lé i 4 0 3.99
24 (20) to (11) 70 SC::E'; & a4 0.032 10.72
(20) to (90) 0.001 Scﬁé‘:ﬂ; P 4 0 1.24
58 (46) to (47) 150 Scf\;‘fﬂ; i 4 0.434 29.83
(46)to (88) |  0.001 Scﬁ;‘?ﬂ; i 4 0 2.49
18 (42) to (40) 250 sCi‘fﬂ; pe 4 0.152 12,53
(42) to (97) 0.001 55:;3; & 4 0 3.4
(6) to (68) 0.001 Scféii'lé i 4 0 285
30 (6)to (1) 810 Scﬁé‘fﬂé e 4 0.128 5.7
(1) to (69) 0.001 sﬁ:ﬂl&;% 4 0 571
60 (11) to (46) 450 Steel : 4 0.002 0.79
Schedule 40




61 (11) to (53) 900 sﬁ:{ﬂ; 2 4 0.169 6.53
(53) to (92) 0.001 sgﬁ:ﬁﬂ; @ 4 0 6.54
(11) to (91) 0.001 s:;:é?ﬂé . 4 0 3.42
(47)to (102) | 0.001 ché?ﬂé a5 4 0 5.01
57 (47) to (48) 200 Scﬁ:;i'l; - 4 0.052 7.82
59 (47) to (50) 420 Scﬁ;‘?ﬂ; - 4 0.447 17.21
17 (40) to (37) 200 Scﬁé‘:ﬂ; e 4 0.096 11.01
(40) to (95) 0.001 ch\:jilé b 4 0 1.55
(48)to (82) | 0.001 Scﬁ:;i'lé i 4 0 157
21 (48) to (49) 150 SC::E'; & a4 0.026 6.26
(49) to (83) 0.001 Scﬁé‘:ﬂ; P 4 0 6.26
22 (50) to (52) 630 Scf\;‘fﬂ; i 4 0.141 7.25
(50)to (89) |  0.001 Scﬁ;‘?ﬂ; i 4 0 4.41
25 (50) to (51) 220 sCi‘fﬂ; pe 4 0.032 567
(51)to (100) |  0.001 sgi‘:ﬂ;% 4 0 5.67
(37) to (94) 0.001 Scféii'lé i 4 0 3.1
16 (37) to (21) 360 Scﬁé‘fﬂé e 4 0.096 7.92
23 (52) to (54) 110 sﬁ:ﬂlé p 4 0.007 3.47
(54)to (101) | 0.001 Scﬁé‘sﬂ; p 4 0 3.47
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Steel :
(52) to (98) 0.001 W 0 379
15 (21) to (20) 480 Stee| : 0.002 0.79
Schedule 40 i i
(21) to (93) 0.001 e 0 7.14

Schedule 40
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Proposed RD&D Budgets ($ millions)

Program Area 2005 2006 2007 2008 2009
.Gas Supply 7 7 7 7 7
Gas Transmission 11 i 1 11 11
Gas Distribution 19 19 19
Gas Utilization 7 7 7

Program Management 4 & &
and Administration

Total 48 48 48
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Project Area Budgets ($000)

Project Area 2005 | 2006

3.1 | Distribution System Integrity
Management 2,050 2,500
3.2 | Pipe and Leak Location 1,700 | 1,800
Pipe Materials, Repair, and 1,900 | 1,800

Rehabilitation
3.4 | Excavation and Site Restoration 1.450 | 1,450
3.5 | Automation 3,300 | 3,000
3.6 | System Construction and 4,150 | 4,000
Maintenance
3.7 | Infrastructure Security 2,100 | 2,050

Environmental Management 2,350 2,400
Totals | 19,000 | 19,000
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Reserves Percent of

(Trillion World
Country Cubic Feet) Total
WD - oo s uvisesy 6,112 100.0
Top 20 Countries. . ...... 5,510 90.2
Russia........ S 1,680 275
WA ociiivs s R i an 15.9
Qatar........ i 911 14.9
Saudi Arabia . . — 241 39
United Arab Emirates . .. 214 35
United States. . 193 31 World Natural Gas Reserves by
Nigeria i 185 30
Algeria. ....... 161 26 Countryas OfJanuary ] y
Venezuela. .. .. N 151 25 2006
WaG s i 112 18
Indonesia : o8 16
Norway 84 14
Malaysia i 75 12
Turkmenistan . . TR 71 12
Uzbekistan . .. . e 66 11
Kazakhstan . . .. o 85 11
Netherands. . . ; 62 1.0
Egypt........ e 59 1.0
Canada 57 09
Kowal:. ..o ay 56 09
RestofWorld. .......... 602 98

Source: “Worldwide Look at Reserves and Production,” Oil &
GasJournal, Vol. 103, No. 47 (December 19, 2005), pp. 24-25
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GTL (fuel, methanol)
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CNG
GTW (electricity)
GTC (commodity)
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Demonstration of all forces acting on a gas particlemoving ina
nonhorizontal pipeline
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» The general form of the flow equation is obtained
by adding all the terms together and setting them
equal to zero:
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» Some Assumption:

o Kinetic Energy Term Neglected (for almost all high-pressure
gas transmission lines, the contribution of the kinetic
energy term compared to the other terms is insignificant)

o Substitution of
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» General Flow Equations for Imperial or S.I. units; for
any size or length of pipe; for laminar, partially
turbulent or fully turbulent flow; and for low,
medium, or high-pressure systems.
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» Transmission Factor for commonly used flow equations .
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» Transmission Factor for commonly used flow equations .

» Panhandle A

» Weymouth
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Compression Equations <*

» Theoretically, there are three form of Natural
Gas Compression:
o |[sothermal (Impossible in Real)
- Adiabatic Reversible (Isentropic)
o Polytropic
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Work-Adiabatic Gas compressio&r?a’

» Work integral Equation:

» Adiabatic Pressure—Vqun'-:

» Real Gas Equation of State: -
» General Equation: -
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“?-_IP of Adiabatic Gas compression

» Horse Power Equation
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HP of Adiabatic Gas compression

» Adiabatic Efficiency
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Impact of Different Parameters

» Pipeline Parameters

» Gas Parameters

» Heat Transfer Parameters
» System Parameters

» Compression Parameters
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Pipeline Parameters B
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System Parameters
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Compression Parameters
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mass flow Head

W(Head) =
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Compression Parameters
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mass flow Head

W(Head) = e I z k "
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Heat Transfer Parameters <®
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Software Selection Criteria®™®

» HYSYS
» ASPEN PLUS
» PIPEPHASE

» Programming With MATLAB
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Wheel Map of Mars
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— Plot Wheel Map B0
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Sl Future Work s

» Investigation about the impact of several
parameters on flow capacity by the use of

Process Softwares and Programming with
MATLAB

» Optimizing the fuel consumption for
parallel or series compressors in Gas
Compressor Stations

» Investigation about the effect of injection of
heavy hydrocarbons on flow capacity
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