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Industrial sideline test of production water treatment on the offshore platform
XIONG Tai',DAI Pinyi', MENG Quanyi*,ZHENG Wenqiang®, HOU Wang®, YANG Qiang'
(1. School of Mechanical and Power Engineering , East China University of Science and Technology , Shanghai 200237 ,
China; 2. Huizhou Oilfield , Shenzhen Branch , CNOOC Lid. ,Shenzhen 518067, China)

Abstract: Two oil-water separation equipments containning combined fiber coalescer (CFC) oil-water separator
equipment and adaptive mini-swirl flotation deoil (AMFD) high-efficiency separator were designed, and a 36-day in-
dustrial sideline test was carried out on a platform in the South China Sea to study the treatment effect of the new
oil-water separation technology for the water produced by offshore platforms. The results showed that, CFC oil-water
separator equipment had an average inlet oil content of 341.03 mg/L., an average outlet oil content of 9.43 mg/L., and
an average separation efficiency of 97.2%, and the use of chemical demulsifiers could be eliminated. It could be
used to replace “hydrocyclones+skimmers” , and had the value of being promoted and applied to various offshore
oilfield platforms with production and processing needs because of its high production efficiency, small equipment
size. AMFD high-efficiency separator was connected in series with the production separator. When the flow rate was
less than 5 m*/h, the average inlet oil content was 364.4 mg/L, the average outlet oil content was 19.0 mg/L, and the
average separation efficiency was 94.4%. Calculated by gravity sedimentation method, the median diameters of
water-phase oil droplets at the outlet of AMFD high-efficiency separator and production separator were 13.0 pm and
14.5 pm, respectively, that was, AMFD high-efficiency separator had a good effect on the separation of dispersed
oil,and could be used for rapid and coarse separation of oil and water.
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Fig. 1 Schematic diagram of CFC oil-water separator device
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Fig. 2 Principle of fiber coalescence and separation
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Fig. 3 Sideline test process of CFC oil-water separator
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Fig. 4 Schematic diagram of AMFD inner core tube device
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Fig. 5 Sideline test process of AMFD high-efficiency separator
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Fig. 6 Oil content in inlet and outlet water of CFC oil-water separator
500 4500
) me e
300 + 4300
gl o UERTECS 20
——CFCH [
30r ——KjEHD
I 25t —— 4K &
&0 50
E 20} )
st =
10 +
5 -
1 1 1 : 4 1 1 0
0 2 4 6 8 10 12 14
i/
lol l | | | |
=i I 1 1 1 1
3.0 5.0 5.0 55 6.0 7.0

E/(m3-h )
Bl7 CFCHMAKNBRFHEOKEEORMIKBESE
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utlet and external water of CFC oil-water separator drainage
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Fig. 8 Site drawing of production water sampling
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Fig. 9 Oil content in inlet and outlet water of AMFD high-efficiency separator
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Fig. 10  Oil content of inlet and outlet, hydrocyclone outlet, external drainage water of AMFD high-efficiency separator
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