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Casing Program Optimization and Drilling Matching Technologies for
Horizontal Wells in Sulige Gas Field

SHI Peiming', LI Xiaoming', NI Huafeng', SHI Chongdong', JIANG Qingbo’, CHENG Hualin'
(1. Changgqing Drilling Company, CNPC Chuanging Drilling Engineering Company Limited, Xi’an, Shaanxi, 710018, China; 2. No.1
Gas Production Plant, PetroChina Changqing QOilfield Company, Jingbian, Shaanxi, 718500, China)

Abstract: The tight gas reservoirs in Sulige Gas Field are characterized by deep buried depth, prominent collapse
and leakage of drilling strata, low rates of penetration (ROP). Thus, with the three-section casing program of early
horizontal wells, it is difficult to continuously increase the ROP and reduce the drilling cost. In response, a theoretical
analysis was carried out on reducing the intermediate completion cycles and optimizing the sealing section and the
borehole size. And a transitional test of casing program optimization was performed. On these basis, ideas for casing
program optimization were proposed and their feasibility was analyzed. The sealing section and the borehole sizes were
optimized, and a two-section casing program was designed for slim boreholes in horizontal wells. The key drilling
matching technologies were studied, including borehole trajectory control, optimization of customized drill bits and
matching speed-up tools, and segmentation measure optimization for drilling fluids with strong inhibition and high-
efficiency lubrication. The field application proved that the proposed technologies had a good application effect and
they solved the “collapse and leakage coexist, with leakage above and collapse below” problems in long openhole
sections. The ROP in each section was improved, and the drilling cycle was greatly shortened. The application suggests
that the two-section casing program for slim boreholes is reasonable, and the drilling matching technologies
dramatically increase the ROP and therefore can be applied in horizontal well drilling in Sulige Gas Field.

Key words: horizontal well; casing program; drilling; penetration rate; drilling fluid; lubricity; Sulige Gas Field
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Fig.1 Typical three-section casing program
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Fig.2 Three pressure curves of formation
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Table 1 Rock breaking energy consumption for drilling 1 000 m with bits in different sizes

B HMZ/mm FEREA TR mm” HLBKLAE/MPa 4EIE/AN 535/ (rmin ') 4/ (KN-m) HURESHE/ (m-h ') B kB Ym® J4EMbe R/

152.4 18 232.22 0.0389 100 70
152.4 18 232.22 0.0325 100 70
2159 36 591.06 0.027 4 100 70
2159 36 591.06 0.022 8 100 70
222.2 38 757.68 0.026 6 100 70
222.2 38 757.68 0.0221 100 70
228.6 41 022.50 0.025 8 100 70

15 18.23 7093.43

4.06

4.06 18 18.23 5932.04
5.76 15 36.59 10 040.59
5.76 18 36.59 8355.20
5.92 15 38.76 10 293.26
5.92 18 38.76 8584.05
6.08 15 41.02 10 573.14
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Table 2 Flow rates calculated with different casing pro-

grams
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Table 4 Parameter comparison between high-power screwdrill and conventional screwdrill

SR HME/ ﬁr:ii]/ %E{I TAEEM  HoRIEMy b B, mohss
mm (L-s) (r'min ) MPa MPa (N'm) (N-m) kW
TLZ172x1.5° (M IgH) 19.5~39.5 84~168 4.0 5.65 7176 10 137 150
TLZ172x1.5° (552 REJSURFT ) 1720 19.5~39.5 88~177 55 7.85 9 866 14288 238
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Table 5 Comparison of completion and drilling technical indexes between two-section casing program for slim boreholes

and typical three-section casing program
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