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AN 0.284 ReO. 3825 ,
ts = exp| 4.6322 +1In " oess. 0.1768 (D 9 2
N gw N 1 !
s S 2 :
2.2 , “Ngw
>A Ngy > Re> Ny > Eu> Ng> We> Ny > Fr
1
N gu Nw N1 Ng Re Fr Eu We A Ngy
1 83.17 1.331 0.015 30.23 165227.1 236.17 59. 92 0.0011 49. 90
2 133. 07 1.331 0.015 30.23 262802.2 597.48 40. 86 0.0011 66.53
3 83.17 0.898 0.015 30.23 164381.5 233.76 80. 03 0.0011 49.90
4 133. 07 0.898 0.015 30.23 261956.5 593.65 52. 96 0.0011 66. 53
45 159. 45 0.319 0.123 43.41 56326.1 588.06 132.58 0.0005 79.73
46 99. 66 0.598 0.123 43.41 35344.4  231.55 145. 36 0. 0005 59. 80
47 159. 45 0.598 0.123 43.41 56424.5 590.11 84.32 0.0005 79.73
48 99. 66 1. 076 0.123 43.41 35513.0 233.76 103. 98 0.0005 59. 80
49 159. 45 1.076 0.123 43.41 56593.1 593.65 69. 79 0.0005 79.73
0. 831 0. 661 0.530 0.537 0. 762 0. 245 0. 567 0. 557 0. 786
2
NgN le Nl Nd Re Fr Eu We ANgN
1 199. 60 1.331 0.015 30.23 392902.3 1335.48 31.03 0.0011 66. 53
2 133. 07 1.331 0.015 30.23 262 802. 2 597.48 41.24 0.0011 49. 90
3 199. 60 0. 898 0.015 30.23 392056.6 1329.74 39.82 0.0011 66. 53
4 133.07 0.898 0.015 30.23 261956.5 593.65 54.60 0.0011 49.90
31 159. 45 0.319 0.123 43. 41 56 326. 1 588.06 132.60 0.000 5 59. 80
32 239.18 0.598 0.123 43. 41 84531.4 1324.45 63.65 0.0005 79.73
33 159. 45 0.598 0.123 43. 41 56 424.5 590.11 92.03 0.0005 59. 80
34 239.18 1. 076 0.123 43.41 84700.0 1329.74 48.97 0.000 5 79.73
35 159. 45 1. 076 0.123 43. 41 56 593. 1 593.65  67.08 0.0005 59. 80
0.791 0. 692 0.478 0.501 0.715 0. 363 0. 647 0. 494 0.747
i) 3 1
4
( NgwA Ngyw Re N Niw > Ngw >A N1y > Re> Fr > N1 > We> Ny
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ts = eXp 5 606 6 + |n 0.3019 0.4549 (3)
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8 , 4
4 , “Naw >A N1y > Ngy > Re> Fr > Ny > We> Ny
3
N gu N 1 Ny Ng Re Fr We A Ny
1 83.17 0. 499 0. 002 30.23 1636009 231.55 0.0011 0. 40
2 83.17 0. 898 0. 002 30.23 1643815 233.76 0.0011 0.43
3 133.07 0. 266 0. 002 30.23 2607206 588.06 0.0011 0.23
4 133.07 0. 499 0. 002 30.23 2611759 590.11 0.0011 0.40
45 207.18 0.932 0. 002 32.57 3256635 1329.74 0.0009 0.45
46 207.18 0.518 0. 002 32.57 3250151 1324.45 0.0009 0.41
47 207.18 0.932 0. 002 32.57 3256635 1329.74 0.0009 0. 45
48 138.12 0.518 0. 002 32.57 2169469 590.11 0.0009 0.41
49 138. 12 0.932 0.002 32.57 2175953  593. 65 0.0009 0. 45
0.710 0.815 0. 520 0. 486 0. 662 0.552 0. 496 0.638
4
N gu N 1 Ny Ng Re Fr We A Ny
1 83.17 1.331 0. 002 30.23 1652271 236.17 0.0011 0.43
2 83.17 0. 898 0. 002 30.23 1643815 233.76 0.0011 0.40
3 83.17 0. 499 0. 002 30.23 1636009 231.55 0.0011 0.23
4 133.07 1.331 0. 002 30.23 2628022 597.48 0.0011 0.43
46 133.07 0. 499 0. 002 30.23 2611759  590.11 0.0011 0.23
47 192. 95 1.331 0. 002 30.23 3798923 1248.50 0.0011 0.43
48 192. 95 0.898 0. 002 30.23 3790466 1242.95 0.0011 0. 40
49 192. 95 0. 499 0. 002 30.23 3782660 1237.84 0.001 1 0.23
0. 654 0.882 0.363 0.113 0. 508 0. 449 0.278 0. 769
) 8
3 5
( N 1w A N 1w N gw) ’ 5 y

:Ngw > Niw > Re> Eu > We
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) 0.012 3 Ig( Eu) (5)
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5
N go N1 Ny Ng Re Fr Eu We
1 83.17 1.331 0. 002 30. 23 1652271 236. 17 59. 37 0.0011
2 133. 07 1.331 0. 002 30.23 2628 022 597. 48 40.81 0.0011
3 199. 60 1.331 0. 002 30.23 3929023 1335.48 13. 38 0.0011
4 83.17 0. 898 0. 002 30.23 1643815 233.76 80. 26 0.0011
60 239.18 0. 598 0. 123 43. 41 84531 1324. 45 61. 00 0.0005
61 99. 66 1.076 0.123 43.41 35513 233.76 106.94 0.0005
62 159. 45 1.076 0.123 43.41 56 593 593. 65 69. 01 0.0005
63 239. 18 1. 076 0. 123 43. 41 84 700 1329.74 48. 68 0.0005
0.740 0.679 0.484 0.531 0. 656 0. 437 0.617 0. 536
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6 OL GA2000
OL GA2000
(h) (h) (%)
50 s 53228 kg/ h
100288 kg/ h 8.060 7.23 - 10.30
18398 kg/ h 50 s 53228 kg/ h
33288 kg h 13.530 11.58 -14.41
50 s 18 398 kg/ h
23398 kg/ h 10. 095 8.78 - 13.03
53288 kg/ h 50 s 23398 kg/ h
18398 kg/ h 11.332 10.05 -11.31
6 , , ,
OL GA2000 , '
' -15% OL GA2000
5.2 (1)
OL GA2000 4 |
(5 3 4 ,
OL GA2000
(7, .
7 3 m? ’
OL GA2000
2003-02-11 80 235 121 '
2003-04-22 9 198 145
2003-08-07 100 201 161
2003-12-10 110 220 187 (2)
) OL GA2000
(3)  OL GA2000 20-2
’ 4
; OL GA2000 (4)
OL GA2000
,OL GA2000 5%
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Sudy on variation rule of stabilized equilibrium
time and total liquid inventory in transient flow
process in sub-sa multiphase pipeline

Yu Xichong'? An Waijie'
Wu Yingxiang® Li Qingping
(1. CNOOC Research Center , Beijing,100027;

2. Institute of Mechanics, Chinese Academy
of Sciences, Beijing, 100080)

Abgtract :
andyssis integrated with gray relation andyss are

The methods which dmilarity criterion

used to analyss the data from multiphase cyce

pipdining smulation for establishing functiona rea
tions of sahilized equilibrium times and total liquid
inventory with smilarity criterion numbers. The re-
sults show that the stahilized equilibrium time is
mainly afected by Ngv, Re, ANg, and Ny in the
process of gasflow rate increase or decrease with ligr
uid flow rate congtant , while the stabilized equilibri-
um time is mainly afected by Ngy A Ny, and Ny
during the process of liquid flow rate increase or de-
creaze with gasflow rate constant. Smultaneoudy to-
ta liquid inventory is mainly afected by Ngw, N,
Re and Eu. Exampled by JZ20-2 condensate gas
fiddd, OL GA2000 oftware is used to smulate varia-
tion rule of stabilized equilibrium times and tota liar
uid inventory at the same condition and the s mulation
results show that , in the trandent process, the time
of pressure being stabilized is less than that of total
liquid inventory being stahilized along the pipeline and
pressure overshoot or undershoot are not observed,
but the overshoot or undershoot of tota liquid inven-
tory is appeared. The results of check analyss show
that stabilized equilibrium time are bascaly conds
tent with the resultsof OL GA2000, but the resultsof
total liquid inventory are less than those of OL GA
2000 while bigger than those of field tests. Findly,
the reansof tota liquid inventory variation on three
conditions are analyzed briefly.

Key words: sub-sea multiphase pipdine; trandent
flow process; stabilized equilibrium time; tota liquid
inventory ; variation rule



