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Establishing Pressure Profiles and Casing Program Optimization
in the Southern Shunbei No. 5 Fault Zone

LI Shuanggui'?, LUO Jiang’, YU Yang"?, TANG Ming’, YI Hao"’, ZENG Dezhi’

(1. Research Institute of Petroleum Engineering, Sinopec Northwest Oilfield Company, Urumgqi, Xinjiang, 830011, China; 2. Sinopec
Key Laboratory for Enhanced Oil Recovery in Fractured and Vuggy Reservoirs, Urumgqi, Xinjiang, 830011, China; 3. State Key
Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan, 610500, China)

Abstract: The southern part of the Shunbei No. 5 fault zone is affected by structural fault movement. Numerous
drilling problems such as severe leakage and low drilling efficiency frequently occur. Based on adjacent well logging data
and drilling data, a leakage pressure model was established, and a four-pressure profile (pore pressure, fracture pressure,
collapse pressure and leakage pressure) of the southern formation in Shunbei No.5 fault zone was obtained. According to
the pressure profile and drilling technical problems, casing program without invasive body was optimized from original
five-section to four-section. As a result, the borehole size was reduced and the the drilling cycle was shortened. For areas
with an invasive body, a unconventional four-section casing program with stronger formation pressure-bearing capacity and
a conventional five-section sealing casing program with reduced borehole size was designed. The wellbore stability
dramatically improved. The field test demonstrated that the prediction accuracy of leakage pressure is high. The average
time for dealing with complex situation is shortened by 27.8 days and the average drilling period reduced by 14.6% after
applying the five-section sealing casing program. The research showed that the optimized casing program in Shunbei No. 5
fault zone can solve the problems such as leakage and low drilling efficiency during drilling process, and provide technical
guidance for complex ultra-deep formation casing program design.

Key words: complex formation; ultra-deep well; pressure profile; leakage pressure; casing program; design
optimization; Shunbei Oil & Gas Field
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Table 1 Prediction results of formation four-pressure profile in the southern No. 5 fault zone

R/ (kgL ) R/ (kg' L) SR/ (kgL ) P (kg'L)
FNRER——8F 1.10~1.16 1.05~1.20 1.60~2.10 1.65~2.20
ER 1.06~1.20 1.15~1.22 1.24~1.42 1.28~1.52
Fap 3 1.14~1.23 1.10~1.32 1.50~1.73 1.54~1.78
RHR 1.10~1.19 1.18~1.30 1.65~1.75 1.70~1.83
S RIEBRIEM A 1.08~1.23 1.26~1.35 1.33~1.41 1.60~1.82
B R AR A 1.14~1.36 1.28~1.38 1.38~1.66 1.75~1.88
LAGES S0y N 1.15~1.24 1.18~1.48 1.88~2.10 1.95~2.15
JRPE Z R LA L2 1.03~1.17 1.08~1.30 1.88~2.16 1.95~2.25
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Fig.3 Optimization scheme of casing program in low-risk areas
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