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Horizontal Slim-Hole Drilling Technology for Deep Tight Glutenite
Gas Reservoir in Qingshen Gas Field

Han Fubin', Li Ruiying”, Li Guohua’,Dai Xiaodong' ,Chen Shaoyun’
(1. Exploration Department of Daqging Oilfield Company ., PetroChina, Daqing, Heilongjiang,
163458, China; 2. Drilling Engineering Technology Research Institute \CNPC Daging Drilling & Explo-
ration Engineering Corporation ,Daqing , Heilongjiang,163413,China)

Abstract: In order to improve the prospecting benefit, shorten drilling cycle and save drilling cost in
deep tight glutinite gas reservoirs in Daqing Oilfield, the research on horizontal slim-hole drilling had been
carried out. Firstly,according to the principle that allowable casing bent radius must be less than the actual
bent radius of wellbore,and the casing program was optimized on the basis of analyzing the possibility that
running $177. 8 mm intermediate casing in $215.9 mm curved wellbore safely,and the $152. 4 mm BHA
passed through ¢$177. 8 mm intermediate casing. Secondly,as the depth of target pay zone may be shallower
or deeper than that of prediction, hold angle formula was used to calculate the hold angle of reservoirs in
different thickness, in addition, taking the formation deflecting ability and borehole size into account in
build up section, the well trajectory was optimized. Finally,according to the features of formations, the type
of drill bit, bottom-hole assembly and drilling parameters were optimized, the horizontal slim-hole drilling
technology had been formed for deep tight glutenite gas reservoirs in Qingshen Gas Field. The application
of this technology in Well Xushenping 3X led to a reduction of drilling cycle time of 32. 83% than conven-
tional horizontal well method, it provides new technical means for exploration and development in deep
tight glutenite gas reservoirs.

Key words: deep formation;tight glutenite; gas reservoir;slim hole drilling; horizontal well; casing pro-
gram; Qingshen Gas Field
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Fig. 1 Matching criteria of casing size and bit size
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Table 1 Maximum allowable borehole curvation for different casing grades under consideration of safety coefficient

. . . £ SOV R 5K 2R/
K K EHIPEE/mm EHma 242 /m () » (30m) 1)
J55 260. 69 6.59
1.8 3.0 177.8 N80 179. 22 9.59
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J55 181. 03 9. 49
1.5 2.5 177.8 N80 124. 46 13. 81
P110 90. 52 18. 99
J55 144. 83 11. 87
1.5 2.0 177. 8 N80 99. 57 17. 26
P110 72. 41 23.74
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Fig. 2 Sketch map of ¢ 152. 4 mm bit passing through casing
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Table 2 Clearance of the same casing under different curvatures

JFR it/ KRR/ /MR
()« (30m) ™1 mm mm
0 4.70 1.50
5 4.30 1.10
6 4.20 1.00
7 4.10 0. 90
8 3.99 0.79
9 3.87 0.67
10 3.75 0.55
11 3.62 0.43
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Fig. 3 Sketch map of measuring gas reservoir top to land-
ing depth
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Table 3 Designed trajectory of Well Xushenping 3X

IR/ R/ FHhifh/ R/ [ (L% 7 VA N Y 7 W/ R/ o
m @) ) m m m m ()« Bom b wE
0 0 0 0 0 0 0 0 HERIH
3 260. 95 0 0 3 260. 95 0 0 0 0 TR
3510.95 50. 00 0 3 480. 41 102. 33 0 102. 33 6.0 PR B
3530. 95 50. 00 0 3 493. 26 117. 65 0 117. 65 0 oL
3 655. 57 77. 00 0 3 548. 35 228.15 0 228. 15 6.5 PRI B
3 690. 22 77. 00 0 3556. 15 261.91 0 261. 91 0 % Wt Bt
3739.27 87. 63 0 3 562. 70 310. 45 0 310. 45 6.5 A A
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Table 4 Optimization of bit for build-up section and horizon-
tal section
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Table 5 Drilling parameters for build-up section in second and third spud-in

B/ T/ HEw/ K/ b3k R/ Was IR/
LR bk T
FiHLIFEL/m Bt Lo kN GreminD)  (Les ) MPa MPa (mes 1)
¥ 5 80~120 16. 63 2.35 112
3 260. 95~3 660. 00 30~60 2832
Hekt 50~80 18. 63 2. 80 .33
W 60~90 16. 72 0.51 0.97
3 660. 00~4 555. 00 40~80 14~16
Wt 40~80 19. 62 0. 67 .11
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