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Satellite Cluster

Daisy Chain Template
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Production operations and facilities engineering

Installation of a spocl using the
vertical connection system (VCS)
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Daisy chain

Individual tie back

w | ~
—
E}’—@
[—
(VIR
EES e
WD
9_
o) L
wo oAl le/ coua(* {)rwz/ajﬁlon
\ V\eiﬁwvo\r\'( o{f :é(/(, cells o,

Vy ’/‘7\0 e 1 1

w by WS w b P‘OC@JJ':) {‘ﬂ(‘[kbe_)




Prof. Milan Stanko (V\J:

gc@/w\m?/\j(e QL (l‘oozldlw) O«[f JCUeML wéugg
o fot e il — Treakre ﬂ“—;J ”—&51 Pwl/\

Production operations and facilities engineering Page 6 of 103 NU)
N
Wwell o (,\r(:é’ol»\/{\@{ SN
ou,'LL\MO»"L chare ’“"\\ i
\ Craketor wll TP AN - e
of sweb — 3 | L_ﬂ RN
WSl C el volwt. N R
) S S L
>‘( Wtj UMV /\—UWJU Vwkdlfr WLVL
v W ~
‘g < OV Lower ol elve
UMy —~ on -of} WI/VGJ
LIV — OA—UH— v lvey
f\,\ﬂ(ﬂl\_ﬁ WV — on-o} wlw
SV — Op OJ/} W(,ve
Ny 4 S/
— R - .
ﬁt o Texro,r © %
~( L—
bothomnhole |
v
QI‘O()\/‘ aL‘lO/] \MO\/\T‘F)LCK 2 [
A 0\:(/(0 o J(\Or\ AVL\“\? fﬁoﬂlohw)
-tO Cz"’j’}e/ent

6 Jﬁt(/’w M‘@(L ‘I‘af/l/(/t‘f/\'f‘b’)

Q Q@Jﬂf\'o:/‘ V\o(jg{/p\

fv W e Iy rY WJGOLL

" v {ot \eade v
FINE.
D ——
\@N—L?j
VWJI'O\\M Hooolve 1
LeaiQ/

© S@WQ HC %u &) oor“'erent froobc{»‘m ﬁ”\?ﬂj




Production operations and facilities engineering Page 7 of 103 Prof. Milan Stanko (NTNU)

(o) 0es oA, S owelly o 8 Jaoocm_\(om

Jbsea  wely  armmaged 1n teplote | Jubies  wonifld




Production operations and facilities engineering Page 8 of 103 Prof. Milan Stanko (NTNU)

Remote Actuated Valves
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downstream components. e 3 high sand concentrations.

+ Available in manually operated

or actuated models.

Control Choke
Cage-Style Trim Design
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Tubing flow Equation-Dry gas
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CALCULATION OF TUBING FLOW CONSTANT

height difference [m] 3000
Internal Diameter [m] 0.15
Gas gravity [-] 0.55
Line length [m] 3000
Inlet temperature [K] 378
Outlet temperature [K] 360
Inlet pressure [bara] 303
Outlet pressure [bara] 275
Ave, Temperature [K] 369
Ave. Pressure [bara] 289
Ave. Compressibility factor [-] 0.981
Friction factor [-] 0.012
Elevation Coeff, § 0.156

Tubing flow constant [Sm*3/bar] 3.58E+04
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flowing bottomhole pressure, pwf, [bara]
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gg [SmA3/d] 1856406 J
liguid density [kg/mA3] BAT7E+02 (
™D T p ' I Be qe_local  Vlocal  deng  Verosional int_tenog Viurner
[m] K] [har) [l [mA3/smA3] [mh3fd]  [mfs]  [kg/mA3]  [m/s] [N/m] [m/s]
0 3600 GJ-D.D) 09678 0.031 871E+04 521 220 26.01 0.029 26
284 3618 450 09644 0.027 7.58E+04 453 253 2426 0.029 24
567 3636 515 09616 0.024 6.79E404 406 282 2297 0.029 23
851 3654 56.5 0.9595 0.022 6.21E+04 371 308 2196 0.028 22
1135 367.2 61.1 08577 0.020 5.75E+04 344 333 2113 0.028 2.1
1418 3650 65.6 0.9563 0.019 538E+04 322 356 2045 0.028 20
1702 3708 69.8 0.9552 0.018 5.08E404 04 7.7 19.36 0.027 20
1986 3726 738 09544 0.017 4.82E+04 288 393 19.35 0.027 19
2269 744 77.7 09537 0.016 4.60E+04 275 417 18.89 0.027 19
2553 376.2 814 09533 0.015 4.40E+04 263 435 1849 0.027 18
2837 3780 85.1 09531 0.015 4.23E404 253 453 1813 0.026 18
pressure, p, [bara]
gas velocity, IlL}m,ﬁ's]
0w S0 200 30.0 40.0 50.0 60.0 70.0 80.0 %0.0 Lo
0 ® [} | I | ‘F{»
. Pad 1 T !
—S_pressure 9 (rort 3“ Ma'
-B-gas velocity
00 4 \ erosional velocity - API 14 'ka{‘d' (/0’[’ dhton
E / -<turner velocity ’}
g 1000 ,.,\./4
A '/ \ Y66 )
=
& 1500
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= 2000
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Choke Performance Equation - Dry Gas -Metric

Cp Discharge Coefficient 0.865
Cs 1.6259
psc, Standard conditions pressure 101.325 kPa
Tsc, Standard conditions temp 288.71 °K
Cy 4.0075
k, Adiabatic Constant 1.300
Gas Gravity, Gamma 0.55 Air=1.0
T. choke temperature 8685 C 360 °K
y- Critical Ratio 0.546
p-. Downstream pressure 4000 kPa
d, ChokeDiameter mm
[l p1 n
bara kPa H [
205.0 20500 0195 09281

30| O L0330 [~ |50 [ L1 [ L) |3 = | D | =TT YT T e

Cp Discharge Coefficient

|Cs

| psc, Standard conditions pressure
|Tsc, Standard conditions temp

Gy

|k, Adiabatic Constant

|Gas Gravity, Gamma
|T, choke temperature

|Ye Critical Ratio

|p=. Downstream pressure
|d, ChokeDiameter
pl
bara
205.0

va Cxuc fe

Using Ue gamg datbe shonsn, e

Set Objective: SES1E +
E To: () Max ) Min (®) Value OF: 1.5e6
By Changing Variable Cells:
scs13l *
Subject to the Constraints:
Add
Change
Delete
Reset All
gsc Load/Save
Sm3/d
446 8E+43 I Make Unconstrained Variables Non-Negative
L
Select a Solving GRG Monlinear 7 Options
Method:
Solving Method
Select the GRG Monlinear engine for Solver Problems that are smooth nonlinear. Select the LP
Simplex engine for linear Solver Problems, and seledt the Evolutionary engine for Solver
problems that are non-smaoth.
S~

0.565
1.6259

Choke Performance Equation - Dry Gas -Metric

101.325 kPa
288.71 °K

4.0075
1.300

0.55 Air=1.0

86.85 C

0.546

360 °K

40 bar 4000 kPa
oy )T
bd|

mm

pl qsc

kPa [1 [ Sm3/d
20500 0195 0.9281 1 5E+6
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180.0

——p1=205 bara, d2=30 mm

160.0 4 ==p1=205 bara, d2=23 mm

——p1=205 bara, d2=15 mm

140.0 1

120.0

100.0 +

80.0 +

[=2)

[=1

o
1

=

=

[=]
|

pressure drop across choke, Dp, [bar]

)

=

[=]
|

0.0 4 T T T T T 1

000.0E+0 500.0E+3 1.0E+6 1.5E+6 2.0E+6 2.5E+6 3.0E+6

gas rate, qg, [Sm"3/d]

300.0 4

==p1=150 bara, d2=23 mm

——p1=205 bara, d2=23 mm
250.0 A ——p1=300 bara, d2=23 mm

150.0

100.0

pressure drop across choke, Dp, [bar]

50.0

0.0 T T T T 1

000.0E+0 500.0E+3 1.0E+6 1.5E+6 2.0E+6 2.5E+6

gas rate, qg, [Sm*3/d]
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0.1 11O I GE S EEE WL BRI
I 0.09 |-ALaminar Critical Transition
flow —fzone {fzone |y,
| . :#? P S Complete turbulence, rough pipes
0.07 J\} LT 0.05
—— 1 e 1 ST ] 0.04
\ : . = = 0.03
005 H2h 5
ﬁ::':%\ ' mEIIN 0.02
— BENNCY = - 0.015
o EHERE N NS .
210 == < 001 g
I NN EREER 0008 B
I 003 R NEn=! 5 1 0.006
2\ 1 == 0.004
0.025 - “
1 — o
\ NS 0.002 i
I 1 Ay —~ 5
002 \ [ s . &
- — SES =1
Material ft mm =21 - = 0.
L 0.015| Glas, plasiic 0 0 ! s s
Concrete 0003003 09-9 I 1 Sy b
Waood stave 0.0016 05 ||| Smooth pipes N 3 0.0002
— Rubber, smoothed 0.000033 oam ~ | “\‘_
Copper o brass tubing  0,000005 0.0015 1 T 0.0001
Cast iron 0.00085 06 = L &
Gahvanized i 0.0005 0i1s S 00005
0.01 wma-'-u“ 000015 0.046 “&/D = 0.000005 g
0,009 | Stialess sicel 0.000007 0.002 Nl L ~
Commercial steel 0.00015 0145 D=0, 1 111
0,008 Lesss U 1 1 1 A R PR Tl 0 0 | | T I T‘H-- 0.00001
— 100 201003 456 8 0% 2103 4 56 85 20109 3 4 56 8 96 21093 456 8 197 20103 4 56 8§ o8
— Reynolds number Re
FIGURE A-27
[~ The Moody chart for the friction factor for fully developed flow in circular bes.

https://en.wikipedia.org/wiki/Darcy friction factor formulae

o

all, e 20 1P 1en|

trotton
I Tasle of equation
Equaticn Authar » |voar Sange Rar
| L = —s10?
f=.0085 |14 |2x lﬂ‘-%-l-%]‘] Moy 1847 :p_‘:n;m;
sz i
1=a0i(p) " som(G)+en(5) -t e — 4000 — 5107
- viee 55 | /D — 000001 - .04
| 11r=1,u[:3
| #-_’h‘(:}:ﬂ- %) == 457z
Re = 5000 — 10"
— ﬁ——ﬂq(t‘u’ :‘:: Fammes and Jain 1878 £/ = 0000001 — 0.05
I \‘% - lﬂ(f—:+(%)u) Churchill 1572 |Matspecied
I .,T? -—ﬂu( A (m} ) Jain 157E
=
N '[(m :91+e.)“]
where
B Churnchill 1577
— = [-mn((%)“+m%)] ‘
- s7530° 1
- (=)
I ﬁ = —3log [:.;.f‘:ﬁ ENH {mf{p)lm s )] Chan 1575 | Ra = 4000 — 4.10°
|
ﬁ [ +'-5] Round 158D
D g, e(R)
- |7 ﬂlﬂ( 7 h(i+£{afb}“} Ear 1881
I— 1 &) &/ B.02 D 13
ﬁ- e[ e~ e (7 )]
I Zigrang and Syivester REEH]
1 &/D &fD
|l (D)
I ‘.% —‘.Likl[{ “ Hamianal® lﬁ
1 (= — )
AT mam e,
|1 (% — 4781
R A e
e Zegnaes REED
— -—21og( %2 + =




Production operations and facilities engineering Page 63 of 103 Prof. Milan Stanko (NTNU)

{&/D 251
nmoame(12.280)
‘D 2
nm (12 20%)
=
A =0 l(E .-e’ =
A= 0018 men f = Aznz ¢ A < 0018 men f = 0.0028 4 0854
(i-’D__ aaaaaa | e = 4000 — 107
7 AT R T Re in
=D 1] D 4T, /D O 5.5528 O
7] -’L“'{W-T“[E‘T""{_(WJ (m 3 m) )]} T Fame
Jmﬁm[ 0.4587Ra ]
v EECE N
anzre
Ed um% + In(0.458 TR}
1 jwm[ o.dsarRe ]
v 0.3 T _—
anzre
Fd 24Re = -+ In(0.AGSTRS)
21ea( )
T 1+ 58
anare
74410 (Fes) — 1. Suzmel
1+ 132,/e/D
/D
ﬁm---z.m
2 [
(tn{Re) — Inf1 -+ .01Re {1+ m\"r%})]"
— 0347 — D.000BLHT — log Re)* e T T TR
Qe 555 + soatees )Y Tempau
0. L —
PPN il
188 L3 = Re
- =la
bl )] e s
f- {a-o (4 LA 1y
.
/D e
A= 37008
2.5228
e

\‘\o\aLGV\OQ ‘\q - LD Q.so <%D) N é/i\)
Prol ® NUU g

~ 118} -

1[“——\-5 Q{) i/i—D I é/c.]>
5.}) (e

P —

l 4
’ifr(,‘h.a’\ #\(/Jhnr ®C¢C\‘3 - Wc@bc\cj,\ ‘g = 4. A{FMN‘NL
Bewove ¥ >
¢ %Am\ﬁﬁ <0\'W~£H‘(Aw> FWN\UQ—: \
\ v

~.
Jr R
oAreY - v

Nis

L

> -

C«{D\_U €l IPVL —TPW, %V\'Lftﬂw\n '_‘1\9/‘ W\&/sa*\/rato( a\‘L "‘@(/L

(P’Ués(‘\‘mo [\‘auj OJ"JJ‘/W& Q!‘q},—{t)



Production operations and facilities engineering Page 64 of 103 Prof. Milan Stanko (NTNU)

Pr bara 231
J, for ol flow Sm3/d/bar 70
L, tubing length m 2340 IPR TPR
d, tubing diameter m 0.14 pwif qo pwf ’
e, tubing roughness m 0.00010 [bara] [Sm~3/d] [bara] ﬂ__ - J ( Pﬂ. _ OW}>
teta, tubing angle [deg] 90 231 *_ ‘\ o -
muo, oil viscosity [Pas] 0.1 208
rhoo, oil density [kg/m~3] 897 185
pwh, wellhead pressure [bara] 7 162
\. 139 fl?dﬁdl\t &g N;(g at W,(/L
116
92 btbow o Lo 292~ t
69
% } ooy
23
0
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¢ Qb = ¥} ocro ‘l‘u(mj Pi 1

tvL\\mj PL ?.

7
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* Driling module

~ + Movable drill rig
* Electrical plant
+ Wellheads

+ Booster pumps

P + Water Injection

+ Uptime 99% bracket
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PR bara 231
J, for oil flow Sm*3/dibar 70
L, tubing length m 2340 IPR TPR
d, tubing diameter m 0.14 pwf qo pwf
e, tubing roughness m 0.00010 [bara] [smA3/d] [bara]
teta, tubing angle [deg] 90 231 0 213
mueo, oil viscosity [Pas] 0.1 208 1618 218 7 A 7 — \ f?
rhoo, oil density [kg/mA3] 897 185 3236 233 ,' 3 L 7‘)‘L’ ?M %’ k = 55 5
pwh, wellhead pressure [bara] 7 162 4853 252 f“"df
139 6471 277
116 8089 307 L( t
92 9707 343 A k r‘_,, - %
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46 12942 428
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PIV measurement in a radial flow stage

« Flow features in diffuser and impeller may 1 Effcienc
be identified from measurements

* Flow misalignment and recirculations
reduce efficiency

1
I
1
Head :
1
1

" BEP Flowrate
BEP flowrate

1 1 1 1 1
06 04 ) a 02

K?R U! UIZ -Ul.s -UI_A U’jﬂ (; 0[2 -DI.G -UI_A -UBR (; 0[2 -ULS -DI4 -OjR
i LAFT Example of stall region in diffuser passage (measured)
;m::lil:: F?'?!.._T..mm' SPE-14MEAL-14017-PP-MS » Measurement and Unsteady Simulation of Internal Flows within Stages + J Dusting

€30 g Q(«fo u)ed 60 0')/\9\3/\ L‘W G\—CQJ/V\U(.QM (A jc;) wellbore.s
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Function unburied pipeline TiL(Te, Ti0, L, &)
unburied pipeline Til =Te + (Ti0 - Te) * Exp(-L / )
End Function
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temperature, T, [C]

Distance from pipe inlet T Bo deno visco qo 1]
[m] [C] [m~3/5m~3] [kg/m~3] [Pa 5] [m~3/d] [bara]
0 &0.0 1.028 730.2 0.004 16338.4 20.9
10000 40.8 1.021 734.9 0.004 16235.9 g87.5
20000 41.8 1.016 738.4 0.006 16158.4 83.8
30000 3L.6 1.013 741.1 0.017 16099.5 79.2
40000 30.8 1.010 743.1 0.053 16054.9 73.1
50000 27.1 1.008 744.7 0.083 16020.7 66.1
&0000 24.2 1.006 745.9 0.212 159945 60.2
70000 21.9 1.005 746.9 0.244 15974.4 53.k.
75000 21.0 1.004 747.3 0.252 15966.2 50
100.0 -
90.0 1
80.0
70.0 -
_§ 60.0
. -
¢ 500 A
3
¢ 400 -
o
30.0
200
10.0 -
o.o T T T T T T 1
0 10000 20000 30000 40000 50000 60000 70000 80000
distance along pipe, measured from inlet, x, [m]
Viscosity versus temperature chart
1.000
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» 0100 : /
: N
£ x C\»JAT)
g doodk o
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¥ 0010 r
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Temperature, °C
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ga

30.0 1
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o-o T T T T T T T 1
0 10000 20000 30000 40000 50000 60000 70000 80000

distance along pipe, measured from inlet, x, [m]
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ctm exerciye {Do ()e](r\e, wa flaw_m G\LM\E, M"lj
. |
Flow pattern map, 90°, upward vertical flow d”whpbm > %Lg’ F &&ht’
10 -
Dispersed bubble d""’sc Q(O«\S (L€ M,ﬁ
E ] 0 not afechd by
s CLP\«jCJ\ v L((A‘!. f’taob'bﬂ
:3, 0.1 -
3 Bubble Siug
é 001 Churn Annular
0.001 | . . |
0.01 0.1 1 10 100
superficial velocity of gas, vsg, [m/s]
Vertical oil well
Tubing ID [m] 0.14 Yo .5
Cross section area [mA2] 0.015
TVD mo mg poil  pgas go g vso vsg
[m] [ke/s] [ke/s] [ke/m3] [ke/m3] [m3/s] [m3/s] [m/s] [m/s] WA
] 119 058  859.7 69.9 L 5
610 121 0.37 6300 89.3 TV(O
1219 12.5 0.04 5918 1143
1829 12.5 000 5777 -
2438 12.5 0.00 5686 - p T

3048

\/\/—/—/h

Vertical oil well

12,5

o:L well

0.00 5615

Tubing ID [m] 0.14
Cross section area [mn2] 0.015
TVD mo mg poil pgas qo qg vso vsg
[m] [ke/s] [ke/s] [kg/m3] [kg/m3] [m3/s] [m3/s] [m/s] [m/s]
0 11.9 0.58 659.7 69.9 0.018 0.008 1.17 0.54
| 610 12.1 0.37 630.0 89.3 0.019 0.004 1.25| D.2?_|
1219 12.5 0.04 591.8 114.3 0.021 0.000 1.37 0.02
1829 12.5 0.00 577.7 - 0.022 0.000 141 0.00
2438 12.5 0.00 568.6 - 0.022 0.000 1.43 0.00
3048 12.5 0.00 561.5 - 0.022 0.000 1.45 0.00
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@M well

Vertical gas well

Tubing ID [m] 0.157
Cross section area [mA2] 0.019
TVD mw mg pw pgas qw qg vsw vsg
[m] [ke/s] [ke/s] [ke/m3] [kg/m3] [m3/s] [ms3/s] [m/s] _[m/s]
0 10.2 1.20E+01 997.0 22.0 0.010 0.545 D.53| 28.1}'!
284 9.2 1.30E+01 997.0 25.3 0.009 0.514 0.48 26.55
567 8.2 1.40E+01 997.0 28.2 0.008 0.496 0.42 25.63
851 7.2 1.50E+01 997.0 30.9 0.007 0.436 0.37 25.11
1135 6.2 1.60E+H11 997.0 33.2 0.008 0.430 0.32 24.81
1418 5.2 1.70E+H11 997.0 35.6 0.005 0.478 0.27 24.68
1702 4.2 1.80E+01 997.0 37.7 0.004 0.477 0.22 24.65
1986 3.2 1.90E+H11 997.0 39.7 0.003 0.478 0.17 24.69
2269 2.2 2.00E+H11 997.0 41.7 0.002 0.430 0.11 24.79
2553 1.2 2.10e+H11 997.0 43.5 0.001 0.433 0.06 24.94
2837 0.0, 2.22E+H11 997.0 45.3 0.000 0.450 0.00 25.32

Flow pattern map, 90°, upward vertical flow

10 - \nL
Dispersed bubble /0
E ]
S
g
; well
2 01 : f\% 5‘\‘ ‘F 20
'%' Bubble ’ AN bo H-‘Oh\\ole
>
3 |
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2
3
0.001 1 T T 1
0.01 0.1 1 10 100

superficial velocity of gas, vsg, [m/s]
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Comparison of void fraction correlations for different
flow patterns in horizontal and upward inclined pipes
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. /
N 17 77
)

' (’l eDa(1 +cos b)( = Pan
: Ug \ \7L : st)(p - pg) e
U |1+ (E—m) 29 ,, (122 + 1.225in f)ie
80 ,ﬂ-]'_
p [bara] 120
denl [kg/m~3] 659.7
deng [kg/m~3] 59.9
D [m] 0.14
A [m~2] 0.015
teta [deg] 90
sigma_lg [N/m] 0.07
ql qg usl usg um lambdag Hg Al Ag ul ug ur 5 ug-um
[m~3/d] [m*3/d] [m/s]  [m/fs] [m/s] [] [] [m"2]  [mA2]  [mfs] [mfs]  [m/s] [ [m/s]
1561.5 100 ‘117 0.08 1.25 0.06 0.07 0.014 0.001 1.26 1.06| -0.20.| 0.84 -0.1%
1561.5 712.325 1.17 0.54 1.71 0.31 0.29 0.011 0.004 1.65 1.85 0.20 1.12 0.14
1561.5 1000 1.17 0.75 1.93 0.39 0.35 0.010 0.005 1.81 2.14 0.33 1.18 0.21
1561.5 2500 1.17 1.88 3.05 0.62 0.54 0.007 0.008 2.55 3.48 0.93 1.37 0.43
1561.5 5000 1.17 3.76 4.93 0.76 0.68 0.005 0.010 3.63 5.56 1.92 1.53 0.62
1561.5 10000 1.17 7.52 8.69 0.86 0.79 0.003 0.012 5.55 9.54 3.99 1.72 0.84
1561.5 25000 1.17 18.80 19.97 0.94 0.89 0.002 0.014 10.51 21.16 10.64 2.01 1.19
1561.5 50000 1.17 37.59 38.77 0.97 0.93 0.001 0.014 17.71 40.26 22.55 2.27 1.50
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Local conditions calculated from standard

conditions
qe [Sm~3/d] 60000 qe [ m~3/d] 6.29E+02
qo [Sm~3/d] 500 qo [m”3/d] 620.4
p Bo Bg Rs rs
[bara] [m"3/Smn3] [m"3/Smn3] [Sm"3/Sm"3][Sm"3/Smn3]
160 1.44 8.17E-03 105.22 3.92E-05
120 1.33 1.09E-02 72.47 2.40E-05
80 1.24 1.65E-02 43.74 1.69E-05
qg [Sm"3/d] 60000 qg [ m"3/d] 6.29E+02
qo [Sm"3/d] 500 qo [m~3/d] 621.2
T=120C
p Bo Bg Rs rs
[bara] [mA3/5mA3]  [mA3/SmA3] [SmA3/SmA3] [SmA3/5mA3]
160 1.44 8.17E-03 105.22 3.92E-05
120 1.33 1.09E-02 72.47 2.40E-05
80 1.24 1.65E-02 43.74 1.69E-05

Clasy oxel. %ﬁ calole bony 1n M,.:j /7

(73 t\"“‘b ""*t"\ Fo ’\"R(j‘anr_j

P

\Pw]n nown C\ﬂ(,

Conversion matrix fol

1.65E-02
-2.10E-05

-7.22E-01
1.24E+00

0\\”"%]"5 {\.S -

Conversion matrix fq

1.65E-02
0.00E+00

-7.21E-01
1.24E+00
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Bg [m"3/5m"3] deng [kg/m*3] viscg [cp] deno [kg/m*3] viso [cp] sigma_o_g [N/m] go [m”3/d] gg[m*3/d] uso [m/s] usg[m/s] lambdag[-]

3.229E-02
2.163E-02
1.52B8E-02
1.142E-02
9.100E-03
F711E-03
6.867E-03
6.334E-03

40.3 0.011
B0.1 0.012
a85.1 0.013
1138 0.015
1429 0.018
1686 0.020
1333 0.022
205.2 0.024

[A

20" %u

60
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7944 2518 1.624E-02
FT0E 1.285 1.278E-02
7446 0.813 5 .500E-03
7175 0575 5.668E-03
5590.4 0.440 4 515E-03
5648 0.356 3.044E-03
541 4 0.301 2.097E-03
6205 0.263 1.493E-03

pressure, p, [bara]

80 100 120

140

1083.4 4.210E+03
1137.2 2.560E+03
1202.6 1.582E+03
12733 S9.867E+02
1364.9 6.143E+02
14557 3.701E+02
15475 1.986E+02
1637.0 6.988E+01

160 180

0.710
0.745
0.788
0.838
0.894
0.853
1.014
1.072

200

300

1000 -

1500 -

TVD, [m]
[ =)
S

2500 -

3500 -
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2757
1676
1.036
0.646
0.402
0.242
0.130
0.046

0.80
0.69
057
0.44
031
0.20
011
0.04

(94 bes V%

e[-] dp/dx [bara/m]

0.65
0.60
0.50
0.40
0.30
0.21
0.1z
0.05

1

0.0267
0.0335
0.0404
0.0467
0.0517
0.0552
0.0575
0.058%
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THANKYOU FOR YOUR ACTIVE
PARTICIPATION!

--THE END--
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