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An Improved Integrated Reverse Washing, Measuring and Adjusting
Zonal Water Injection Process in the Bohai Qilfield

GUO Hongfeng, YANG Shukun, DUAN Kaibin, JI Gongming, SHI Jingyan, AN Zonghui

(Production Optimization Division, China Oilfield Services Limited, Tianjin, 300459, China)

Abstract: The Bohai Oilfield has experienced challenges with its conventional zonal injection processes. Specifically,
there have been difficulties with reverse washing, along with low distributing efficiency and low distributing qualified rate. To
improve the situation, a study was carried out on the integrated reverse washing, measuring and adjusting zonal water injection
process. By developing the integrated measuring/adjusting water distributor and reverse washing packer, the structures of sand
control and water injection strings were optimized, and the integrated reverse washing/measuring/adjusting function with fixed
string were achieved, thus forming the integrated reverse washing, measuring and adjusting zonal water injection process in
the Bohai Oilfield. This process was applied in 10 wells that had difficulty in water injection. In fact, thirty well times of
distribution adjustment were performed in the Bohai Oilfield. Field applications suggested that the performance of reverse
washing tool was reliable, the switching was flexible, and the well washing effect was good, which effectively alleviated the
increased water injection pressure and reduced the frequency of acidizing. The measuring/adjusting efficiency was
significantly improved, and the average single well distribution adjustment cycle was shortened to 10 hours, which was
significant shorter than that of the conventional zonal injection processes (2—3 days). The successful applications of the
integrated reverse washing, measuring and adjusting zonal water injection process verified the feasibility of this process and
provided new technical ideas for the zonal water injection development of Bohai Oilfield and thereby improve the efficiency
of acidizing.

Key words: layered water injection; integrated measurement and adjustment; reverse circulation; well cleanout; Bohai
Oilfield
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Fig.1 The principle of integrated reverse washing, measur-
ing and adjusting zonal water injection process
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Fig.2 The integrated reverse washing, measuring and ad-
justing pipestring
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Fig.3 Schematic of the anti-creep self-locking seal packer
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Fig. 4 Schematic of reverse circulation well cleanout
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Table 1 Simulation deployment results of Well A
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Fig. 5 Color change of returns in reverse washing

v, SRR ML RIS B9 S A & 6 TR .

MEL 6 i LLVE Y, REEFZF H EKEHZ
BB JE 800 m’ #2758 T 950 m® 4247, TE/K B
B, VR ROUEIE T 2R3 T s e e A

1200 116
{14
1000}
m\; 112
4+ 800 10 &
m o]
m 2
600 18 B
% —— BEKE g
IE 200 H P 16 &
fii ——VEATES
fal 14
jund
200
12
O°) °c o Il’\ Q ’\ o o o ‘) > bxo
¢ ¢ ¢ e & ¥ U A i
SEC O N S A A C A S S S
» » » » » » ® ® 3 5 5
KA ]
6 AFRFEAEAETERERENASHZ%
Fig.6 Water injection dynamic curves before and after reverse washing in Well A
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