TPG4230 - Field development and operations Prof. Milan Stanko (NTNU)
Youtube video nr. 19

Exercise: using data from Problem 4 of the Exam 2017:

PROBLEM 4 (18 POINTS). Network solving.

Consider the gas field with two wells, a manifold a pipeline and a separator shown in the

figure below. The wellhead of the wells are very close to the junction so it can be safely
assumed that the wellhead pressure and junction pressure are equal when the choke is open.

Well 2

Will'it be possible to produce 0.5 E06 Sm3/d from each well? if so, what is the choke deltap required in each well?
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Deltap_choke1 = 119 - 37.5 = 81.5 bara

Deltap_choke2= 113-37.5 = 75.5 bara

Yes, it is possible to produce 0.5 E06 Sm3/d from well 1 and 2.
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Exercise on Dry gas network using Excel

Prof. Milan Stanko (NTNU)
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| IPR | Tubing I Flowline |
Component Name Pr C n S Ct cfl psep pwf qwell pwh pjunc error
[bara] [SmA3/barf2n] [Sm~3/bart2] [SmA3/bar’2] [bara]  [bara] [Sm*3/d] [bara]  [bara] (bara®2)
w1 120 52 08 013 7680 8673 38| 1.02E+05 33 31 1E-0¢
w_2 120 40 075 0.11 8600 7563 34| 4.95E+04 31 31 9E-1:
Pipeline 14080 28.6 1.51E+05 31 2E-0¢
Average= 31 4E-0¢
Solver Parameters x
Set Objective: smsid 3
Tt O @ g ) Yabue OF:

By Changing Variabie Cellx
SI5T:3058

T-& Joluer 1B Aok orvof [q(;lp,
Sulbject 1o the Constraints

518718188 « = SBST:SBSE

Fi Ao vale Jolver —~> cxel e opton)
Delete L
Eeset Al
| Loaa/save Add ‘n
] Make Unconstrained Vasiabies Non-Hegative
Sglect a Sobving GRG Nonl 4 o
Salert & Schies anlines Ogtions l
Sohing Methad of 1
Select the GRG Nendinear engine for Sakver Problems that are smosth nentinear, Select the LP (o]
Simplex engine for inear Solver Problems, and select the Evalutionary engine for Sohver
problems that are non-smooth.
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Component Name Pr [« n S Ct cfl psep pwf qwell pwh  dpchoke  pdc pjunc
[bara) [SmA3/barA2n) [SmA3/barA2] [SmA3/barh2) [bara]  [bara) [Sm73/d]  [bara] [bar] [bar] [bara]
w1 120 52 08 013 7680 8673 69 8.00E+04 64 33 31 30
w2 120 40 075 011 8600 7563 66| 4.00E+04 63 32 30 30
Pipeline 14080 286 1.20E+05 30
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I IPR | Tubing | Flowline |
Pr € n S Ct cfl psep pwf qwell pwh dpchoke pdc pjunc error
[bara] [Sm*3/barf2n] [SmA3/bart2] [SmA3/bar?2] [bara] [bara] [SmA3/d] [bara] [bar] [bar] [bara] (barat2)
120 52 08 013 7680 8673 42 9.92E+04 38 5 33 30 3E-10
120 40 075 011 8600 7563 39 4.84E+04 36 5 31 30 1E-09
14080 28.6 1.48E+05 30 3E-09
Average= 30 4E-09
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] IPR | Tubing | Flowline |
Pr C n S Ct cfl psep pwf qwell pwh  dpchoke  pdc pjunc error
[bara] [Sm”3/bar 2n] [SmA3/bar”2] [SmA3/bar*2] [bara]  [bara] [Sm73/d] [bara] [bar] [bar] [bara]  (bara*2)
120 52 08 013 7680 8673 57 9.01E+04 52 20 32 30 1E-09
120 40 075 011 8600 7563 54 4.44E+04 51 20 31 30 8E-10
14080 28.6 1.35E+05 30 4E-09
Average= 30 6E-09
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Solver Parameters

Set Objective: sos1g

= O Max @ Min O value Of:

By Changing Variable Cells:
5157:5158;5L57:5L58

Subject to the Constraints:
SIST:SISE <= SBST:5B58

SJST = SPST \_’_’_/\\

5J58 = 5PS2

Make Unconstrained Variables Mon-Negative

Select a Solving GRG Monlinear

Method:

Solving Method

problems that are non-smooth.
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Help
[ IPR [ Tubing [ Flowline
Pr c n S ct cfl
[bara] [Sm~3/bar"2n] [Sm*3/barr2] [Sm*3/barr2]
120 52 0.8 013 7680 8673
120 40 075 011 8600 7563
14080
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Load/Save

Options

Select the GRG Monlinear engine for Solver Problems that are smooth nonlinear. Select the LP
simplex engine for linear Solver Problems, and select the Evolutionary engine for Solver

Close
psep pwf qwell pwh  dpchoke pdc pjunc error qtarget
[bara] [bara] [SmA3/d] [bara] [bar] [bar] [bara) (bara®2) [Sm3/d]
65 B.0DE+04 64 33 31 30 9E-11 80000
87 3.00E+04 82 52 30 30 5E-11 30000
28.6 1.10E+05 30 7E-12
Average= 30 2E-10



