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Abstract; The large fluid production and high water cut of some production wells in offshore oilfields have
led to problems such as high pressure on the platform water treatment and limited export capacity of the
submarine pipelines, which have affected the stable oil extraction. A single-stage high-capacity tubular
downhole oil-water separator has been developed to meet the demand for reducing produced water in
oilfields. Taking the Well H in an offshore oilfield as an example, laboratory experiments were conducted

to study the oil-water separation performance of tubular oil-water separators. The influence of oil content,
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flow split ratio, and inlet flow rate on separation performance was analyzed using numerical simulation
method with Fluent software. Based on the design requirements for the injection and production parameters of
Well H, the structural parameters of the tubular downhole oil-water separator for the target well were
determined, and a “lower production and upper injection” canned pump-type process string adapted to the
well conditions was designed to address the high-capacity processing requirements of offshore oilfields.
Research has shown that the tubular downhole oil-water separator can achieve efficient oil-water separation,
with the oil content in the separated water being less than 950 mg/L. The canned pump has a compact
structure and complete functions, which can meet the large processing capacity requirements of offshore
oilfields. In field tests, the maximum downhole treatment capacity reached 2 000 m®/d, and more than
60% of the water content in the high-water-cut oil well production fluid could be directly separated and
re-injected downhole, reducing the daily output of produced water by more than 1 200 m®/d at peak
periods. This study can provide a reference for the application and practice of oil-water cyclone separation
technology in offshore oilfields.

Key words: offshore oilfields; large processing capacity; tubular; downhole oil-water separation; lower

production and upper injection; canned pump type process
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21 1 H
Table 1 Design of downhole oil-water separation process
Gambit parameters of Well H
C 4,
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%
0 0 0 0
0. 18 27 32 18 5
0. 37 75 86 14. 7
0. 48 139 164 18 0
0. 57 224 268 19. 6
0. 79 353 422 19. 5
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Fig.4 Grid division of numerical calculation for tubular N ’
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Table 3 Simulation results of the effects of oil content,split ratio,and inlet flow rate on separation performance

/ ( )/ / ( )/ / ( )/

(mPed 1) % kPa (mgeL.™ 1) kPa %
2 485 238 76. 0 5. 0

1700 0.6 4 48 4 325 76. 1 10. 0
6 483 426 76. 2 14. 9

0.6 50. 7 212 85 2 5.0

1900 0.7 2 73.9 553 65 9 6. 5
0.8 90. 0 827 45,3 9.7

1700 485 238 76. 0 5 0
1900 0.6 2 50. 7 212 85. 2 5. 0
2300 60. 5 195 95 4 5. 0
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