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APPENDIX E

L Case Name: C:\Users\dell\Desktop\Pipeline-deltaP.usc
12 ], Company Name Not Available
310 . Calgary, Alberta Unit Set: )
n CANADA
? Date/Time: Monday Dec 25 2017, 21:41:05
6
17| Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc
8
o]
10 Pipe-100
11
12|
13} Connections
14
%z— Inlet Outlet Energy
17 NAME FROM OPER NAME _____TOOPER NAME TO OPER
18 S1 S2 Pump: Pump-100 Q-100
19
& Calculation Procedures
22

Multiphase Horizontal Flow

Multiphase Vertical Upflow

1021

Overali Selection: Beggs and Brili (1973) 4 Overall Selection: Aziz, Govier and Fogarasi
Flow Regime Prediction : Beggs and Brill N Flow Regime Prediction: Govier, and Aziz
Liquid Holdup: Beggs and Brill * Liquid Holdup: Aziz, Govier, and Fogarasi *
Frictional Pressure Loss: Beggs and Brill ® Frictional Pressure Loss: Aziz, Govier and Fogarasi =

Uphill Correction: Beggs and Brill Liquid Holdup Correctid
Downhill Recovery: Recovery Based on Mixture Density *

Multiphase Vertical Downflow

Overall Selection: Beggs and Brill Revised (1977) *

Single Phase Flow

Flow Regime Prediction:

Overall Selection: Fanning Equation

Liquid Holdup:
Frictional Pressure Loss:

Beggs and Brill Revised
Beggs and Brill Revised
Beggs and Brill

Stepsizes and Tolerances

Pipe Lengths

Pressure Convergence

[asls[=[a[8[2[s[e[c[a[e[a[E[a s =[5 (B[22 B [a e [ 8|2 [E B[R [N ]5 [B]=]

3

Emulsion Viscosity Option: Normal blended viscosity calculation

Intial stepsize: 30.48 m * Initial dP Guess: -68.95 kPa
Minimum stepsize: 0.030 m b Minimum dP/step: 20.68 kPa
Maximum stepsize: — Maximum dP/step: 68.95 kPa
Convergence Tolerance: 0.069 kPa
Temperature Convergence Enthalpy Convergence
Initial dT Guess: -1.11C * Minimum dH/step:  1.40 kJ/kg
Minimum dT/step: 0.83 C ¥ Maximum dH/step:  4.65 kJ/kg
5t Maximum dT/step: 2.78 C & Convergence Tolerance: 0.023 kJ/kg
57 Convergence Tolerance: 0.028 C "
58
59 - e
ool Overall Settings Overall Pipeline Pressure Convergence
61]
|62 Stepsize and Tolerances: Set to Program Defaults X Minimum allowed pressure: 101.008 kPa
63 Force Enthalpy Convergence: Disabled *| Downstream press. conv. tolerance: 0.689 kPa
E Optimize Stepsize: Enabled ¥
65
|66
67 Emuilsion
68
169
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1] Case Name: C:\Users\dell\Desktop\Pipeline-deltaP.usc
12lgm ____w= Company Name Not Available
|3 |FEEICY VY Calgary, Alberta Unit Set: sl

4 CANADA
? Date/Time: Monday Dec 25 2017, 21:41:05

6
7| Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc
8
19
10} Pipe-100

11
12
13 Pipeline Units Profile

14
-:% Distance at Pipeline Origin: 0.00 m " Elevation at Pipeline Origin: 0.00 m
117 ] _ ’ Distance Elevation Run Rise Length Angle
7s] Pipeline unit () (m) (m) ) | (m) (deg) Label
19| Pipe i 10.00 * 0.00 * 10.00 0.00 10.00 0.000 Pipe-100

20
1] Surroundings Temperature Profile

=
-2-3: Surroundings Temperature at Pipeline Origin: 25.00 C
125] Distance Elevation Cum. Length Surroundings T 5
26| (m) (i (m) . Label - © . Surroundings Type
27 10.00 0.00 10.00 Pipe-100 25.00 | Above Ground
Pipe Dimensions at Pipeline Origin
Name: Pipe-100
Unit Location
Distance: 0.00 m Elevation: 0.00 m Distance From Origin: 0.00 m

Nominal Diameter: 4 Inches . QOutside Diameter: 114.300 mm
Pipe Schedule: 40 & Wall Thickness: 6.020 mm
Inside Diameter: 102.260 mm

Default Roughnesses: User Specified

Absolute Roughness: 0.00000 mm * Relative Roughness: 0.000000

S1E AR EABEREEAASHEEARAEAREAREREEEEARBEEE R EEE
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Case Name: C:\Users\dell\Desktop\Pipeline-deltaP.usc

Company Name Not Available

_-. . Calgary, Alberta Unit Set: Si
4 CANADA
s | Date/Time: Monday Dec 25 2017, 21:41:05
6
17| Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc
8
19 |
10} Pipe-100
11
|2}
13} Heat Transfer Data at Pipeline Origin
14
15| )
ol Name: Pipe-i00
17 Unit Location
18
119] Distance: 0.00m Elevation: 0.00 m Distance From Origin: 0.00m
20
2—2;| Heat Transfer Environment Soil Parameters
12
|24] AboveGround x Centre Line Depth: ---
25 Buried Fraction: ---
126 4 Type: —
g Overall Heat Transfer Coefficient Coniciily:
Specified Coefficient: — Water Parameters
Inside Film Coefficient Genedip: ~
Viscosity: —
Type: Calculated » Conductivity: —
SpecifiedCoefficient: — Velocity: —
Heat Capacity: —
Pipe Parameters
Air Parameters

Default Conductivities: Default: Steel >
Pipe Conductivity: 48.461 Wim-K

Density:  1.217 kg/m3

Viscosity: 0.018 cP
Conductivity:

Velocity: 2.134 m/s

0.026 W/m-K *

Pipe Coatings Data at Pipeline Origin

Name: Pipe-100

Unit Location

Distance: 0.00m Elevation: 0.00 m Distance From Origin: 0.00 m
. Thickness Conductivity
Layer , Coating B ‘ (mm) (WIm-K)
-_— <emp!y§ " —_ ———

Calculation Messages

Error Messages

No calculation errors encountered, PIPESYS-UniSim has converged.

Warning Messages

slglzlalglzlzlzlelz(z(glela[glale2[e[c[sle alc e B [E e le[ealea e (g 2 e IR ]R
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N Case Name: C:\Users\dell\Desktop\Pipeline-deltaP.usc

2lpm = _=n Company Name Not Available

s |IRONES ye Calgary, Alberta Unit Set: s

4 = CANADA

? Date/Time: Menday Dec 25 2017, 21:41:05

1€ i

2| Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc

8

9]
[10] Pipe-100

11

12|

13, Calculation Messages

14

15

16 4

= Warning Messages
[18] No calculation warnings encountered.

19

120}

1 Pressure Temperature Summary

22

23 = 2 Cum. Length Pressure Temperature DeltaP DeltaT

|

2 e S Y «Pa) © @) | © e

25| Pipe 10.00 202.57 25.00 0.08 0.00 Pipe-100

28
|27] Pressure Temperature Profile

28

129 Cumulative Inside DeltaP DeltaP Liquid Volume Pressure
130/ Length Diameter Pressure Temperature Friction Head Fraction Gradient
131 (m) (mm) {(kPa) © (kPa) (kPa) - (kPa/m)

32 10.00 102.260 202.57 25.00 0.08 0.00 1.0000 -0.0084
33
34| Fluid Transport Properties

35
_?EI Cumulative Gas Liquid Gas Liquid Surface Vapour
37 Length lterations | Density Density Viscosity Viscosity Vsg Vst Flow Pattern Tension Mass
E (m) . (kg/m3) (kg/m3) _(eP) (cP) (m/s) (m/s) | (dyne/em) | Fraction |
39 10.00 4 — 996.935 = 0.880 — 0.271 SP-Turbulent — 0.0000
40
J41] Miscellaneous

42
143) Cumulative Cumulative Cumulative Liquid Cumulative Cumulative Gas

44 Length Liquid Holdup Transit Time Line Pack @STD Transit Time
[ s} m (m3) » (hours) (m3) | (hours)
lasf 0.00 : 00 | 0000 | 0.0 o ~ 0.000
47 10.00 0.1 0.010 0.0 0.000
_4i
B Heat Transfer

50

51 Cumulative Superficial Gas Superficial Liquid Mixture Inside Overall Heat
E Length Reynold's Number Reynold's Number Reynold's Number Film Coefficient Transfer Coefficient
1534 (m) i - (ifhem2-C) | (kJh-m2-C)
54 10.00 I — 31073 31073 3544.9627 56.3302
55
E3 Cooldown

57

58 %

= Option

60
_sT No pipeline fluid cooldown calculations will be performed

62 .

63 Basis
A I

e nfa

66 < i
lo7] Thermal Conductivity of Fluid
L n/a

69

70
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RN Case Name: C:\Users\dell\Desktop\Pipeline-deftaP.usc
12 | 7 Company Name Not Available
13] ~-. . Calgary, Alberta Unit Set: Sl

4 CANADA
S Date/Time: Monday Dec 25 2017, 21:41:05
161 5 5
7| Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc

8
]
[10] Pipe-100

11
12|
B Cooldown

14
% Heat Transfer Parameters Transient Cooldown Parameters
17|  Overall Heat Transfer Coefficient: -~~~ Maximum Time Since Shutdown: ---
2] Inside Film Coefficient: — First Intermediate Time: ---
119] Thermal Conductivity of Fluid: — Second Intermediate Time: ---

120 Heat Capacity of Pipe Material: — Third Intermediate Time: -—
121] Density of Pipe Material: — Minimum Cooldown Temperature: —

= Calculation Time Step: —

23

BA Results
125 Cumulative Overall Heat Inside Fluid First Second Third Temperature for| Time to Reach
E Length Transfer Film Thermal Intermediate Intermediate Intermediate | Max Time Since| Min Cooldown
127 Coefficient Coefficient Conductivity Temperature Temperature Temperature Shutdown Temperature
28]  (m)  (kifhm2-C) | (kIh-m2-C) Wim-K) | (C) () © (©) (hours)
29
E

El Inlet Properties : S1

32

33 Overall Agueous Phase

34| Vapour/Phase Fraction 0.0000 1.0000

35| Temperature: (C) 25.00 * 25.00

36] Pressure: (kPa) 202.65* 202.65

37} Molar Flow (kgmelerh) 44407 44407

38| Mass Flow (kg/h) 8000.00 " 8000.00

39| Liguid Volume Flow (m3/h) 8.02 8.02

40| Std Gas Flow (STD_m3/h) 10499.83 10499.83

41| Molar Enthalpy (ikdfkgmole) -2.850e+005 -2.850e+005

42| Mass Enthalpy (kJrkg) -1.582e+004 -1.582e+004

43| Heat Flow (kJrh) -1.266e+008 -1.266e+008

44| Molar Density (kgmole/m3) 55.3388 55.3388

45] Mass Density (kg/m3) 996.935 996.935

46| Std Liquid Mass Density  (kg/m3) 998.942 998.942

47| Molar Heat Capacity (kJ/kgmole-C) 75.310 75.310

48| Mass Heat Capacity (kJ/kg-C) 4.180 4.180

49| Molar Entropy (kJikgmole-C) 6.613 6.613

50| Mass Entropy (kJ/kg-C) 0.367 0.367

51| ThermalConductivity Wim-K) 0.611 0.611

52| Viscosity cP) 0.890 0.890

53| Surface Tension (dynefcm) 72.100 72.100

54| Molecular Weight 18.015 18.015

55| Z Factor 0.001 0.001

56

57 Outlet Properties : S2

58

59 Qverall Aqueous Phase

60] Vapour/Phase Fraction 0.0000 1.0000

61) Temperature: (C) 25.00 25.00

62| Pressure: (kPa) 202.57 202.57

63| Molar Flow (kgmole/h) 443.32 443.32

64| Mass Flow (kag/h) 7986.54 7986.54

65| Liquid Volume Flow (m3/h) 8.00 8.00

66| Std Gas Flow (STD_m3/h) 10482.16 10482.16

67| Molar Enthalpy (kJikgmole) ~2.850e+005 -2.850e+005

68| Mass Enthalpy (kJ/kg) -1.582e+004 -1.582e+004

89] Heat Flow (kJ/ih) -1.264e+008 -1.264e+008

70] Molar Density (kgmole/m3) 55.3388 55.3388
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&H Case Name: C:\Users\dell\Desktop\Pipeline-deltaP.usc
12 ] _____pr Company Name Not Available

13 UL 2L calgary, Alberta Unit Set: sl

4 = CANADA

51 Date/Time: Monday Dec 25 2017, 21:41:05
161 2 =
- Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc
8

5]

10] Pipe-100

11

12}

13 Outlet Properties : S2

14

15 Overall Aqueous Phase

16| Mass Density (ka/m3) 996.935 996.935

17| Std Liquid Mass Density (kg/m3) 998.942 998.942

18] Molar Heat Capacity (kJ/kgmole-C) 75.310 75.310

18] Mass Heat Capacity 4.180 4.180

20| Molar Entropy (kJ/kgmole-C) 6.612 6.612

21| Mass Entropy (kJ/kg-C) 0.367 0.367

22| ThermalConductivity (W/m-K) 0611 0611

23| Viscosity (cP) 0.890 0.890

24| Surface Tension (dyne/cm) 72.100 72.100

25| Molecular Weight 18.015 18.015

26| Z Factor 0.001 0.001

{27

25| Stream Compositions
29

|30] i Component Inlet Mole Fraction I _Outlet Mole Fraction
31| H20 1.00000 * 1.00000 ~
32

53 Summary

34

135

36 Upstream Pressure: 202.65 kPa

137] Upstream Temperature: 25.00C

138,

39] Downstream Pressure: 202.57 kPa

40 Downstream Temperature: 25.00 C

i

42| Predicted Pressure Loss: 0.08 kPa

43

..;' Friction Loss: 0.08 kPa
E Hydrostatic Loss: 0.00 kPa

|46 Kinetic Loss: 0.000 kPa

147 Inline Facilities Loss: 0.00 kPa

| 48|

49| Average Pressure Gradient: -0.0084 kPa/m
|50}
|51 Total Liquid Holdup: 0.1 m3
|52] Total Line Pack @STD: 0.0m3
53]

54 Pipe Volume: 0.1 m3
B

56| Net Heat Loss to the Surroundings: -8.162e-003 kJ/h

57

58
ol STATUS

60 OK

61

= NOTES

63

84
o] Description

FREEE
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2

L Case Name:  C:\Users\dell\Desktop\Pipeline-deltaP.usc
i| , Company Name Not Available
3| Calgary, Alberta Unit Set: sl
4| CANADA
s Date/Time: Monday Dec 25 2017, 21:43:02
6
I Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc
8
5]
10 Pipe-101
11
12
13| Connections
14
";% Inlet Qutlet Energy
17 NAME ___FROM OPER NAME ~_ _TOOPER NAME TO OPER
18 83 Pump: Pump-100 sS4 Q-101
119]
E

Calculation Procedures

Muitiphase Horizontal Flow Multiphase Vertical Upflow
Overall Selection: Gas based default > Overall Selection: Gas based default %
Flow Regime Prediction: Taitel and Dukler - Flow Regime Prediction: Govier, and Aziz *
Liquid Holdup: Eaton et al w Liquid Holdup: Aziz, Govier, and Fogarasi .
Frictional Pressure Loss: Oliemans -, Frictional Pressure Loss: Aziz, Govier and Fogarasi G
Uphill Correction: Mo Correction 2

Downhill Recovery: Recovery Based on Gas Density . Multiphase Vertical Downflow

5 Overall Selection: Gas based default ™

Single Phase Flow Flow Regime Prediction: Beggs and Brill Revised *

Liquid Holdup: Beggs and Brill Revised *

Overall Selection: Fanning Equation Frictional Pressure Loss: Beggs and Brill "

Stepsizes and Tolerances

Pipe Lengths Pressure Convergence
Intial stepsize: 30.48 m % Initial dP Guess: -68.95 kPa b
Minimum stepsize: 0.030 m & Minimum dP/step: 20.68 kPa i
Maximum stepsize: --- Maximum dP/step: 68.95 kPa =
Convergence Tolerance: 0.069 kPa *
Temperature Convergence Enthalpy Convergence
Initial dT Guess: -1.11C L Minimum dH/step:  1.40 kJ/kg E
Minimum dT/step: 0.83C * Maximum dH/step: 4.65 kJ/kg %
Maximum dT/step: 2.78C ¥ Convergence Tolerance: 0.023 kJ/kg ¥
Convergence Tolerance: 0.028 C o
Overall Settings Overall Pipeline Pressure Convergence
Stepsize and Tolerances: Set to Program Defaults . Minimum allowed pressure: 101.008 kPa *
Force Enthalpy Convergence: Disabled *| Downstream press. conv. tolerance: 0.689 kPa *
Optimize Stepsize: Enabled *
Emuision

slelefa[zalz[e[3[z(elele[2 st R B C 2 EEE R Bl Ela e e]s glelglsasRIB[RBIBRIRIBTR]

Emulsion Viscosity Option: Normal blended viscosity calculation
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Bl Case Name: C:\Users\dell\Desktop\Pipeline-deltaP.usc
2 — =+ Company Name Not Available
s ISl calgary, Alberta Unit Set: sl
iz = CANADA
5 Date/Time: Monday Dec 25 2017, 21:43:02
6 |
7| Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc
8
9 |
[10] Pipe-101
11
[12]
13 Pipeline Units Profile
14
15
IE Distance at Pipeline Origin: 0.00 m % Elevation at Pipeline Origin: 0.00 m
17 - . Distance Elevation Run Rise Length Angle
e Label
1] Firelnoust (m (m (m) ™ | m deg)
19| Pipe & 10.00 * 0.00* 10.00 0.00 10.00 0.000 | Pipe #1
Surroundings Temperature Profile
Surroundings Temperature at Pipeline Origin: 25.00 C
Distance Elevation Cum. Length Surroundings T .
(m) . oy m - Label - © Surroundrng-s Type
10.00 0.00 10.00 Pipe #1 25.00 Buried
Pipe Dimensions at Pipeline Origin
Name: Pipe#1
Unit Location
Distance: 0.00m Elevation: 0.00 m Distance From Origin: 0.00 m
Nominal Diameter: 2 Inches ki Qutside Diameter: 60.325 mm
Pipe Schedule: 40 ® Wall Thickness: 3.912 mm
Inside Diameter: 52.502 mm
Default Roughnesses: Default: Steel (bare, average field conditions)
Absolute Roughness: 0.04572 mm Relative Roughness: 0.000871

EEEEARRRAREEAAAAAREEEEEERANRAREEEEREAREEREEE Np[R[R[BIS]R]S
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Case Name: C:\Users\dell\Desktop\Pipeline-deltaP.usc
Company Name Not Available
Calgary, Alberta Unit Set: Sl
CANADA
_5" Date/Time: Monday Dec 25 2017, 21:43:02
16
17| Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc
8
19]
[10] Pipe-101
1
12
13| Heat Transfer Data at Pipeline Origin
14
15 .
el Name: Pipe #1
17 Unit Location
18]
19} Distance: 0.00m Elevation: 0.00 m Distance From Origin: 0.00m
20
21 P g
>l Heat Transfer Environment Soil Parameters
123)
|24} Buried % Centre Line Depth: 0.914 m &
25 Buried Fraction: ---
26 . Type: Default E
’2—7 Overall Heat Transfer Coefficient Conductivity: 0,865 Wim-K
28]
29 Specified Coefficient: ---
ol pe Water Parameters
— Inside Film Coefficient
2 nsiae Fiim Coerricien Density: —
33 Viscosity: —
134] Type: Calculated Conductivity: -—
135 SpecifiedCoefficient: - Velocity:
36 Heat Capacity: —
37 "
5] Pipe Parameters
= Air Parameters
E Default Conductivities: Default: Steel
141] Pipe Conductivity: 48.461 W/m-K Density: —
142 Viscosity: -—
5‘ Conductivity: —
144} Velocity: —
45
ﬁ
47} Pipe Coatings Data at Pipeline Origin
48
49
5ol Name: Pipe #1
51 Unit Location
|52
53] Distance: 0.00m Elevation: 0.00 m Distance From Origin: 0.00 m
54
55| . Thickness Conductivity
o e ] Costve () . Wik .
57 —— <empty> 2 — -—
|58
59) Calculation Messages
60
161
62
P Error Messages
|64]
65| No calculation errors encountered, PIPESYS-UniSim has converged.
66
167]
68

Warning Messages

70

1029
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Case Name: C:\Users\dell\Desktop\Pipeline-deltaP.usc

Company Name Not Available

Calgary, Alberta Unit Set: Si

CANADA
5 Date/Time: Monday Dec 25 2017, 21:43:02
i |
7| Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc

8

19
10 Pipe-101
11
iz
13 Calculation Messages
14
P
16 5
7] Warning Messages
118] No calculation warnings encountered.
19
| 20]
|21 Pressure Temperature Summary
22
23 ol " Cum. Length Pressure Temperature DeltaP DeltaT
— 1
2d] l-?ur)elme Unit (m) | wea) © | (Pa) | © - Labe
25| Pipe 10.00 353.95 25.02 2.32 0.00 Pipe #1
26
27] Pressure Temperature Profile
28
29 Cumulative Inside DeltaP DeltaP Liquid Volume Pressure
1301 Length Diameter Pressure Temperature Friction Head Fraction Gradient
s m) ] (mm) | (kPa) ©_ | &Pa) ®Pa) | 1 (kPaim)
32 10.00 52.502 353.95 25.02 232 0.00 1.0000 -0.2320
33
34 Fluid Transport Properties
35
136 Cumulative Gas Liquid Gas Liquid Surface
137 Length lterations Density Density Viscosity Viscosity Vsg Vst Flow Pattern Tension
8 (m [ (kg/m3) | (kg/m3) | (©P) | (P) | () (ms) | (dynefem)
39 10.00 4 -— 996.999 -— 0.890 - 1.028 SP-Turbulent -
1404
141] Miscellaneous
42
431 Cumulative Cumulative Cumulative Liquid Cumulative Cumulative Gas
44 Length Liquid Holdup Transit Time Line Pack @STD Transit Time
£ S ) | (m3) . e - (m3) (hours)
146] 000 | 00 | OQOOF o 00 | - 0.000 |
47 10.00 0.0 0.003 0.0 0.000
e
<o} Heat Transfer
50
’5_1 Cumulative Superficial Gas Superficial Liquid Mixture Inside Overall Heat
152 Length Reynold's Number Reynold's Number Reynold's Number Film Coefficient Transfer Coefficient
153 (m) — | i (k/h-m2-C) _(hm2-C)
54 10.00 - 60442 60442 11755.8245 25.0867
1551
El Cooldown
57
58 .
% Option
60 P— . 5 r
E No pipeline fluid cooldown calculations will be performed
62 =
= Basis
64
] n/a
65
66 T %
s Thermal Conductivity of Fluid
68
1 nfa
69
70
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Company Name Not Available
Calgary, Alberta
CANADA

Case Name: C:Wsers\dell\Desktop\Pipeline-deltaP.usc
Unit Set: Sl
Date/Time: Monday Dec 25 2017, 21:43:02

Schlumberger PIPESYS-UniSim v201

Pipe-101

Pipeline-deltaP.usc

Cooldown

Heat Transfer Parameters

Transient Cooldown Parameters

Overall Heat Transfer Coefficient: -
Inside Film Coefficient: -—
Thermal Conductivity of Fluid: —

Maximum Time Since Shutdown: ---

First Intermediate Time: ---

Second Intermediate Time: ---

20| Heat Capacity of Pipe Material: -— Third Intermediate Time: --
121 Density of Pipe Material: — Minimum Cooldown Temperature: —
22 Calculation Time Step: —
23

PR Results

|25 Cumulative Overall Heat Fluid First Second Third Temperature for| Time to Reach
126] Length Transfer Thermal intermediate Intermediate Intermediate }Max Time Since| Min Cooldown
127 Coefficient Coefficient Conductivity Temperature Temperature Temperature Shutdown Temperature
28, (m) | {kJ/h-m2-C) (kfh-m2-C) | (Wim-K) ©) (C) () (C) (hours)
29

20|

31] Inlet Properties : S3

32

33 Overall Aqueous Phase

34| Vapour/Phase Fraction 0.0000 1.0000

35| Temperature: (C) 25.02 25.02

36| Pressure: (kPa) 356.27 356.27

37] Molar Flow (kgmole/h) 44332 443.32

38| Mass Flow (kg/h) 7986.54 7986.54 )

39| Liquid Volume Flow (m3ih) 8.00 38.00

40| Std Gas Flow (STD_m3/h) 10482.16 10482.16

41| Molar Enthalpy (kJlkgmole) -2.850e+005 -2.850e+005

42| Mass Enthalpy (kJ/kg) -1.582e+004 -1.582e+004

43| Heat Flow (kJ/h) -1.264e+008 -1.264e+008

44] Molar Density (kgmole/m3) 55.3424 55.3424

45] Mass Density (ka/m3) 997.000 987.000

46] Std Liguid Mass Density  (kg/m3) 998.942 998.942

47| Molar Heat Capacity (kJ/kgmole-C) 75.301 75.301

48| Mass Heat Capacity (kJ/kg-C) 4.180 4.180

48| Molar Entropy (kJ/kgmole-C) 6.616 6.616

50| Mass Entropy (kJ/kg-C) 0.367 0.367

51| Th IConductivity WIm-K) 0.611 0.611

52| Viscosity (cP) 0.890 0.890

53| Surface Tension (dyne/cm) 72.097 72.097

54 Molecular Weight 18.015 18.015

55| Z Factor 0.003 0.003

56

7] Outlet Properties : S4

58

59 Overall Aqueous Phase

80] Vapour/Phase Fraction 0.0000 1.0000

61| Temperature: (C) 25.02 25.02

62| Pressure: (kPa) 353.95 353.95

63| Molar Flow (kgimolefh) 443.32 443.32

64| Mass Flow (kg/h) 7987.00 - 7986.54

65| Liquid Volume Flow (m3/h) 8.00 8.00

66| Std Gas Flow (STD_m3/h) 10482.16 10482.16

67| Molar Enthalpy (kJ/kgmale) -2.850e+005 -2.850e+005

88| Mass Enthalpy (kJrkg) -1.582e+004 -1.582¢+004

69| Heat Flow (kJ/h) -1.264e+008 -1.264e+008

70| Molar Density (kgmole/m3) 55.3424 553424

1031
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1] Case Name: C:\Users\dell\Desktop\Pipeline-deltaP.usc
12m Company Name Not Available
130 Calgary, Alberta Unit Set: si

4 CANADA
s | Date/Time: Monday Dec 25 2017, 21:43:02
16
7| Schlumberger PIPESYS-UniSim v201 Pipeline-deltaP.usc

8

B
0 Pipe-101

11
12|
13] Outlet Properties : S4

14

15 Overall Aqueous Phase

16| Mass Density (kg/m3) 996.998 996.998

17| Std Liquid Mass Density  (kg/m3) 998.942 998.942

18 Molar Heat Capacity (kJ/kgmole-C) 75301 75.301

19| Mass Heat Capacity 4.180 4.180

20| Molar Entropy (kJ/kgmole-C) 6.616 6.616

21] Mass Entropy (kJ/kg-C) 0.367 0.367

22| ThermalConductivity (Win-K) 0611 0.611

23| Viscosity {cP) 0.850 0.890

24| Surface Tension (dyne/cm) 72.097 72.097

25| Molecular Weight 18.015 18.015

26| Z Factor 0.003 0.003
|27

2 Stream Compositions
29
L] Component Inlet Mole Fraction ) Qutlet Mole Fraction
31| H20 1.00000 1.00000
|32
133 Summary

34
35)

36 Upstream Pressure: 356.27 kPa
37| Upstream Temperature: 25.02 C

E
| 39| Downstream Pressure: 353.85 kPa
|40} Downstream Temperature: 25.02C
141
142] Predicted Pressure Loss: 2.32 kPa
13.4

44 Friction Loss: 2.32 kPa
E Hydrostatic Loss: 0.00 kPa
146 Kinetic Loss: 0.000 kPa
147 Inline Facilities Loss: 0.00 kPa
ﬂ
149 Average Pressure Gradient: -0.2320 kPa/m
|s0]
151 Total Liquid Holdup: 0.0 m3
|52] Total Line Pack @STD: 0.0m3
53]
|54] Pipe Volume: 0.0m3
Ed
|56 Net Heat Loss to the Surroundings: 0.7324 kJ/h

57

58
sl STATUS

60 OK

61
= NOTES

&3
164] o

— Description

66
|67
68|
169§

70




