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Research and application of fast drilling technology

in Jiangdong Block of Fuling Shale Gas Field

HUANG Dixiaosheng

(SINOPEC Chongqing Fuling Shale Gas Exploration and Development Com pany, Chongqing 408000, China)
Abstract: The Jiangdong Block of the Fuling Shale Gas Field is featured of complex geological structures and large
dip angles. Problems such as low mechanical drilling rate. severe drag force and difficult horizontal trajectory control
are encountered, which brings drilling problems to the fast drilling operations in this area. By summarizing the field
operations and technical problem solving practices, this paper presents a set of fast drilling techniques through
analysis of drilling processes. new tools, bit selection and speed-increasing tools suitable for the complicated
geological conditions of Jiangdong Block. Comparison of the fast drilling technology with the conventional drilling
method at the Jiangdong Block of the Fuling Shale Gas Field shows that the drilling duratiom in Jiangdong Block has
been shortened from 235 days to 90. 33 days in the early stage of development. While the drilling rate and the
reservoir intersection rate have been continuously improved, the working conditions such as drag forces, premature
bit failures have been gradually reduced. Over three years of development, the fast drilling technology at Jiangdong
Block of Fuling Gas Field has gradually matured, and the results have been applied significantly.
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Fig.1 Seismic map of the structural features of Jiangdong Block
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Table 1 Comparison of drilling results of the selected bits for Stage — 2 drilling at Jiangdong Block
¥ 5 Bk A5 B/ m B8 2 PER/m HUARALE/(m« h™D)  SFIHUMRALE/ (m « b1 $RBACR/ %
25 A - 2HF 1736~1838  JeiWeH P 4 102 5.10
. HJT637GL © v e -
U A - 1HF ) 1635~1839 RSN ARk 204 5.67 5.53 69. 63
pas .
H£J A -5HF 1516~1819 MM F O 303 5.83
£ B- 1HF 1342~1431  Jpiw4d 89 2.97
£ B-2HF  HJT537GK  1500~1626 Eang:) 126 3.71 3. 26
£ B-3HF 1293~1397 R4l 104 3.10
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Table 2 Comparison of the drilling results of mixed drill bits at Jiangdong Block
* = i Sk A= B /m #ER/m HUBRASEE/(m « h=D)  SEBHLMATE/ (m - h™D)  BEPUR/ %
fEV0 A - 2HF 3290~3755 465 8.53
KPM1642ART ~ 10. 00 100. 4
T A - 1HF 3100~3701 601 11. 56
£ C-2HF 2577~2596 19 6.90
. HJT537GK 4.99
&yt C- 1HF 2420~2591 171 3.09
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Table 3 Comparison of the drilling results of selected PDC bits for the horizontal section at Jiangdong Block
= B3 AL i B /m FT &L 2 A0 R /m 4l s ] /b HLAREE#E/(m « 1)
91 A-1HF KSD1652AGR 3701~5118 e R 4 1417 121 11. 71
£ A - 1HF KSD1652AGR 5118~5540 AR 422 54 7.81
#£7 C - 2HF KMDI1652ADGR 3435~5806 o EE A F A 2371 238 9. 96
# C- 3HF KMD1652 ADGR 3687~5223 e i A 1536 146 10. 52
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Fig.2 JYD - 1HF Well path optimization design
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Fig.3 Comparison of sliding drilling friction with

JYD - 1HF optimized well trajectory
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Table 4 Near-bit Drilling results at Jiangdong Block
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Table 5 Use of hydraulic oscillators on some platforms

at Jiangdong Block

IR 2T e ALY 2

o o e RS

mm  JRGA m m h™) %

BV F-2HF 215.9 flij]  3732~4200 468 6.16 21.74
fEUF - 1HF 215.9 SRAliJH 3432~4672 1240  5.06

£ F-3HF 311.2 ffifH  1528~2123 595 8.18 38.18
LU F-1HF 311.2 R 1528~2245 717  5.92
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Table 6 Comparison of the results of jet impactors in JY H platform
ql iy HEo HLAEY 4R
) IR R segrE, L R }m_
Pi Rep/ o i N R/ #/(ms BOR/
mm kAR m  hD %
0 H-6HF 311.2 = 2680~2735 55 10. 36 26.81
2 H-4HF 311.2 i 2677~2731 54 8. 17

A REgG  KPBK/ BMZEZETT  HREH
R E m Bk /m %/ %
£ D-5HF  ihhisk 1472 1472 100
I E-1HF 4k 1555 1555 100
£ D-6HF MWD 1304 1182 90. 6
£ E-3HF MWD 1252 1001 80
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Table 7 Results of “one-pass” bits in JYA - THF Well

F K Hik H#/mm # 5 B /m FTER AL HER/m MU/ (m « 1)
—JF 406. 4 KS1662SGAR 277~1005 F BRI -6 Al e Al 728 24. 27
311. 2 KM1653DAR 1005~1635 AX[ES By A0 630 26. 25
311. 2 HJT637GL 1635~1839 AL RS ARk 204 5. 67
—IF 311. 2 KMDI1663DFRT 1839~2201 EQRE R P 3 362 7.62
311. 2 KSD1663DRT 2201~2502 KI5 4 301 6. 92
311. 2 KSD1362ADGR 2502~3100 i 5 4l —/ N 4 598 15. 33
o 215. 9 KPMI1642ART 3100~3701 JINAT A T By 2 601 11.56
= 215. 9 KMD1652ADGR 3701~5118 T TR 4L H e 4 1417 11.71
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Table 8 Comparison of fast drilling effects at Jiangdong Block

e SEHH P KR FIIHUARES #/ (m  h™D)

o B/H B/ mo BR/m SRBE I ZJF =JF 43
2015 4 5188 1602  3.53 12.51 6.19 5.55 6.68
2016 20 5084 1631  6.93 14.93 7.02 6.84 7.16
2017 17 5299 1434  6.03 12.66 6.60 6.86 7.14
2018 22 5765 1619  8.36 12.35 7.09 7.72 7.55
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