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Key technology for optimal fast drilling of directional well in Xujiahe-2
Formation of Xinchang Structure, Western Sichuan

LUO Han

(Drilling Engineering Research Institute of Sinopec Southwest Petroleum Engineering Co., Lid.,
Deyang Sichuan 618000, China)

Abstact: The tight sand formation reservoir of the Xujiahe-2 Formation in Xinchang Structure, Western Sichuan has
failed to form large-scale commercial development for a long time due to the unbalance of drilling cost and development
benefit. According to the geological characteristics of the working area, this paper optimized the well structure based on
the optimization of setting positions, the hole size, the hole trajectory. The key technology with high speed combining
the rotary hammer drilling tools, the low cost of the rotating guide tool, pre-bending drilling tools, and the optimization
of the real-time drilling perameters based onf the minimum mechanical specific energy, which has been the key thech-
nology for horizontal well driiling in tight gas reservoirs in Xujiahe-2 Formation of Xinchang Structure, Western Sich-
uan. The comprehensive application of this technology in the block has achieved the breakthrough of shortening the
shortest drilling cycle from 231.1d to 95.7d, which achieves good results, and realized the benefitial development of the
block.

Key words: tight gas reservoirs in Xujiahe-2 Formation of Xinchang Structure; directional well; optimal fast drilling;

rotary hammer drilling tooss; rotary guide tools
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Fig.1 Three pressure section of X8-2 Well Block,
Xinchang Structural Belt
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Fig.2 Horizontal displacement comparison
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Table 1 Well trajectory optimization design for Well X205-1
VR IR /m %ﬁfﬁx/ ﬁfﬁoﬁl/ T /m dbrfs ARV AL/ ‘ﬁﬂ?ﬁ/[(")- S JEEH
) ) #/m #%/m m 10°m]
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 B
3900.00 0.00 0.00  3900.00 0.00 0.00 0.00 0.00 WA B
4393.07  39.45 3842 435503 127.82 101.36  163.12 8.00 R B
eALs  4801.49  39.45 3842  4670.43  331.13  262.60 422.59 0.00 BT B
4927.11 4944  39.94  4760.00  399.16 318.17  510.43 7.96 AL RUHR
5296.20  49.44 39.94  5000.00 614.16  498.17  790.80 0.00 B #E RHEB
5366.20  49.44  39.94  5045.52  654.94 532.31  843.97 0.00 4% wH B
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 HIFB
3900.00 0.00 0.00  3900.00 0.00 0.00 0.00 0.00 WmRbM HIE
‘ 4128.63  22.86  36.46  4122.61 36.20  26.75  44.96 10.00 R B
ftes 4925.05  49.44  39.94  4760.00  399.16 318.17  510.43 3.34 AR RURE
5294.13  49.44  39.94  5000.00  614.16 49817  790.80 0.00 BHEAL  RURE
5364.13  49.44  39.94  5045.52  654.94 532.31  843.97 0.00 4% R B
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Table 2 Well trajectory optimization design for Well XS202-1

s - FHE/ s/ - b KA/ WA 1 RR e L Bt
withE  HE/m N . T/ m o P .
() () #%/m m (m)  /[()10"m)] i H

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 B

3000.00 0.00 0.00  3000.00 0.00 0.00 0.00 0.00 T B HA B

. 347317 47.32 263.50  3421.19  —20.90 —183.34 184.53 10.00 #IF B

IR # T T

5307.14 47.17 263.62  4668.00 —170.00 —1520.00 1529.48 0.00 LYy BB

5577.79 47.17  263.62  4852.00 —192.06 —1717.25 1727.96 0.00 RH B

5647.79 47.17  263.62  4899.59 —197.77 —1768.27 1779.30 0.00 F4% BB

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 HHE

2950.00 0.00 0.00  2950.00 0.00 0.00 0.00 0.00 T AR 5 HIE

3010.00 2.40  263.62  3009.98 —0.14 —1.25 1.26 4.00 BB

3070.00 6.00 263.62  3069.81 —0.63 —5.62 5.65 6.00 kL AR

L HELR R —

S 3130.00 10.80  263.62  3129.15 —1.60 —14.32 14.41 8.00 WERB BB

BN

3473.30 4513  263.62 3427.85 —19.23 —171.93 173.00 10.00 BB

5311.79 50.00 263.62  4668.00 —170.00 —1520.00 1529.48 0.26 LYY B

5598.04 50.00  263.62  4852.00 —194.37 —1737.92 1748.76 0.00 #H B

5668.04 50.00  263.62  4897.00 —200.33 —1791.22 1802.38 0.00 M4 BB
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Table 3 Data sheet of well depth range
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Fig.3 Comparison of well structure and stratum
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Fig.5 Calculation Diagram of Hock Loading Weight
for Casing in the Third Spudding of XS202-1 well
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Table 4 Parameter of rotary hammer machine data

HaE/  HE=/(L- P/ (re
5 - Y A
(Nem) sh) min ")
5L7244 42000  50~75  140~240  60~160
7LZ185 20000  40~55  140~240  50~200
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Table 5 ROP comparison

KT XS205 H—FHEHIE
Table 7 Trajectory data sheet in the first spudding

I /m /) Tt/ ()
91.00 0.60 180.00
163.61 0.31 268.64
278.34 0.41 349.26
593.46 0.16 67.02
909.75 0.26 224.3
1252.94 0.72 257.75

5 —IFRBRE /m PP/ (meh )
XS101-1 1561.5 13.12
XS205 1352 36.05
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Table 8 Comparison of ROP and drilling period

in deflection section

BH o gy, T PG LT
w7 . R/m  (mh?)  #/d

3186~3380 194.82 2.19
XS101-1 3380~3410  29.18 2.43 21.2

12 T 3410~3747 337 2.72
W 2990~3102 112 2.95

X205 3102~3154 52 347 169
3154~3448 378 5.48

Cspon. 4003694 204 3.92 ,
- 3694~3730 36 10.28
ﬁf% 3118~3289 171 5.70

XS201-1 3289~3537 248 8.00  10.92
3537~3675 138 8.12

3.4 T /LML BE B9S2 B 2 8k
SR AL Bl T 2 RSO B IF R T B R
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Table 9 Bit selection optimization for Well XS101
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Fig.8 Variation of drilling cycle for directional

wells of Xinchang Xujiahe-2 gas reservoir
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