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Optimization and Application of Efficient Drilling Technologies for
Large-Scale Well Cluster Fields in Dagang Oilfield

WANG Guona', ZHANG Haijun', SUN Jingtao', ZHANG Wei’, QU Dazi', HAO Chen'
(1. Petroleum Engineering Research Institute, PetroChina Dagang Oilfield Company, Tianjin, 300280, China; 2. The No.5 Oil
Production Plant, PetroChina Dagang Oilfield Company, Tianjin, 300280, China)

Abstract: The development of large-scale well cluster fields in Dagang Oilfield encounters problems such as the
high risk of collision between wells, difficulties in trajectory optimization and drilling acceleration, etc. According to
the idea of integrating geology and engineering, the key technologies involved were studied, including well pattern
deployment, wellbore trajectory and anti-collision design, casing program, and supporting drilling acceleration tools.
This paper established the wellhead-target matching relationship, the priority sequence of profile type design, the V-
shaped design rule for kick-off points, the casing program, and the acceleration process template of one-trip drilling. In
this way, efficient drilling technologies were developed for the large-scale well cluster fields in Dagang Oilfield, and
were applied to the Dagang Oilfield. The large-scale well cluster field Gangxi No.2 is the largest among the onshore
well cluster fields in Dagang Oilfield. In this well cluster field, safe and scaled development of 56 wells were achieved,
with a cost saving of CNY 12 million in aspects such as land expropriations for well sites and drilling relocation, and an
average single-well drilling cycle of 4.42 d, and rate of penetration (ROP) of 48.64 m/h. The research and applications
showed that the developed technologies displayed outstanding performance in raising the utilization rate of well sites,
shortening the drilling cycle, increasing ROP, and lowering the costs. The results can provide technical support for the
profitable development of Dagang Oilfield.

Key words: well cluster field; well pattern deployment; wellbore trajectory; anti-collision; geology-engineering
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Fig.1 Optimized well type of the Gangxi No.1 Platform
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Table 1 Design profile for a well of the originally deployed plan on the Gangxi No. 1 Platform
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Table 2 Parameters comparison of different profiles for a
well on the Yangsanmu No. 1 Platform
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Table 3 Design results of wellbore trajectory parameters for a shale oil well field

4 4/m FR/C°)
I SR /m JEREBLRSm JE/m
E e H= H— B B BN

1-1H 650.00 3280.00 2 482.00 6.00 0 23.41 84.35 84.35 781.52 4300.00
1-2H 400.00 322575 3 385.56 7.00 0 10.41 86.45 393.88 794.00 4300.00
1-3H 500.00 3000.00 3507.79 8.00 0 27.01 85.47 521.38 858.29 4293.00
1-4H 600.00 3100.00 3 633.63 8.50 0 86.93 90.13 560.00 2126.53 5526.00
1-5H 900.00 3000.00 3 654.02 5.00 9.52 85.79 87.87 432.66 1442.62 4.990.00
1-6H 800.00 2 900.00 3 489.64 6.00 0 18.39 84.69 470.99 1418.81 4934.00
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