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Abstract: Factors such as low hydraulic energy utilization efficiency and ROP, high drilling cost, etc.
severely hindered the speed of petroleum exploration and development in Tahe Oilfield. In view of the real
conditions of Tahe Oilfield,and drilling formation,BHA ,and drilling parameters of the second drilling sec-
tion $241. 3 mm wellbore, hydraulic pulsed and cavitating jet drilling were employed to increase ROP. Using
conventional drilling tools and composite drilling tools,hydraulic pulsed and cavitating jet drilling technique
modulates pulsed jet and cavitating jet to change flow field and rock stress state at the bottom of hole,and
raise ROP. The technique had been applied 5 times in 4 wells in Tahe Oilfield. Under normal pumping pres-
sure, flow rate and drilling fluid density.applied well depth reaches up to 6 162 m. The net drilling time of single
set of drilling tool exceeded 260 h,the ROP in the applied well intervals was 33. 3%~74. 3% higher than adjacent
wells which were similar in conditions. Field tests indicated that hydraulic pulsed and cavitating jet tech-
nique had a good adaptability to sandstone and mudstone formation of Cenozoic, Mesozoic and Palaeozoic
group and different,together with PDC bit,it could enhance ROP by a large margin.
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Fig. 1 Structure of hydraulic pulsed and cavi-
tating jet generator
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Table 1 Overview of test wells and BHA

TR TS R
Jpm B/ K/ KRR/ LA

m mm m

PDC 43k 4K
J1 ik wh 2 Ak 5
TK109 9. 241.3 1 274.0~3 9109.

093 6 009.0 3 0~3 0 PO
AR

TK1294 6 287.0 241.3  5403.0~5 993.0
PDC &3k + K
5 349.0~5 731. 0 JyfkohZs {5 i
5732.0~6 162.0 K4 %%+ 4+

Ll
TK1296 5980.0  241.3 4 903.0~5 185.0

TK1090 6 280.0 241.3

3.2 RER
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R 2 646.0 m, 4l & &) 6] 68.7 h, F 4 AL B &l £
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TK1296 } = JF $241. 3 mm JF R F % H Bt OF %
4903.0~6 162.0 m), Fl & # BLAY H 45 i, 76 M1
TOLF 5 4B ST AH I T BOAH B, ML B T 2 4R
33.3%~74.3% (W3 2), TK1090 JF1 TK1296
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Table 2 Comparison of ROP between the test wells and adjacent wells

T I3 5 HB /m PR /m 4l B it /b HLA A/ (m « h™1)

i 55 I TK1093 1274.0~3 919. 2 646.0 68.7 38.50

1 TK1017 1270.0~3 919. 2 649.0 93.3 28. 39
X EE

TK1067 1 408. 6~4 083. 2 674.7 98.0 27.29

R TK1294 5 403.0~5 993. 591.0 227.7 2. 60

2 TK1266 5 402. 0~5 892. 491.0 277.5 1.77
X b

TK1262 5 466. 0~5 824. 358.9 158.9 2.27

R TK1090 5 349.0~5 731. 383.0 136.6 2. 80

3 TK1013 5 495. 0~5 731. 237.0 130. 1 1.82
X b

TK1067 5161.9~5 872. 711. 1 347.5 2.05

R TK1090 5 732.0~6 162. 431. 0 129. 4 3.33

4 TK1066 5 732. 0~6 130. 399. 0 203. 6 1. 96
X b

TK1005 5 605. 3~6 069. 464. 7 249.0 1.87

5 I TK1296 4 903.0~5 185. 283.0 76. 3 3.70

5 TK1244 4 903.0~5 185. 283.0 89. 2 3.13
XF HH

TK1205 5 116. 8~5 200. 85.1 52.8 1.61

[ —&— TK10904F —B— TK10134F

gt/ Cmin-m™)

5348 5398 5448 5498 5548 5598 50648 5698 5748
H#/m
B 2 TK1090 F# 5483 TK1013 F48 [F) 3 B $h B 33 LE
Fig. 2 Comparison of drilling time per meter between
Well TK1090 and TK1013
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Fig.3 Comparison of drilling time per meter between

Well TK1296 and S94-1



. 88 s iz

-

w

H P 2013 5 A

TR 25 S L 0, UK g bk b 2 1k 5 0 B O R 0
FHF 5307 301 FH R 48 87 2 L v A B A R
T 2O 2 3, it & PDC 4k B KR IR N
6 162. 0 m, A [] b 2 5 3 T ¥4 5 33.3%0~74.3%0;5
P 7E 5 A CHE B K T S B IR O
SR AT LK 1 Bk b as AR B & A % E AT
41 B PDC &3k TAE 260 h LA b, 3 2 B35 5k

4 Hie Rl

D) 38 i B3 50 mT 0, AE 3l 6241, 3 mm
AR C A BT Bl L sl H R B il R K g ik b s 4k
SRR UL A R AT LA AR e LB A L (A [ )2
PRHARET K,

2) 454 T $241. 3 mm HHR LA T 6198. 0 mm
K T Bk o AR 5 I R A 2 L BB R L & S R
FE L A eIt 260 h, il R BT,

3) FEWAEEE M 10 X 12 X JF $241. 3 mm
FEAR b3 2 T A SR G LT A )2 T A LB
B R I8 A B 56 S 800 T B 17
A Tt AT B3 0T v R B 8T i

2 % x #

References

(1] s, SUARE I B R R[], AR 5 & . 2005, 32
(1):89-91.
Shen Zhonghou. Development trend of the modern drilling
technology[ J ]. Petroleum Exploration and Development,2005,
32(1):89-91.

C2] b, 2 h AR 2R A, 45, KO I e % B 3t vh b e K 1 2
Bt Ik A A R R . 2011.39(6) :39-43.
Qu Hongna, Huang Zhongwei, Li Gensheng, et al. Hydraulic
parameters of sand-flushing with rotating jets in horizontal
wells[ ] ]. Petroleum Drilling Techniques,2011,39(6):39-43.

(3] VEUG &) ERBTAL. o R Il 1 BAR BOIR 5 1w 48 i B L) .
AR T.2.2005,27(2) :4-8.
Wang Haige, Zheng Xinquan. Status and faced challenges of
deep well drilling techniques of petrochina[ J]. Oil Drilling &
Production Technology,2005,27(2) :4-8.

(4] EDLPC, sk 4 . vh B A7 40 W JF 8O E R IR 5 & e il
[J]. A B AR, 2013, 41(2) 1 1-6.
Yan Guangqing,Zhang Jincheng. Status and proposal of the Si-
nopec ultra-deep drilling technology[J]. Petroleum Drilling
Techniques,2013,41(2) : 1-6.

(5] JHEARE. B R S I s B R #2001 A
AR AR L 2004,32(6) :62-63.

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Zhou Yucang,Song Yong. How to increase the ROP in a large
wellbore in the Tahe Oilfield [ ] ]. Petroleum Drilling Tech-
niques,2004,32(6):62-63.
EF . R DK R RS K Oy B [T A A R T2,
2005,27(6) :13-15.
Wang Zhifeng. Discussion on theory and methodology of suc-
tion-pulse drilling technique[J]. Oil Drilling & Production
Technology.2005,27(6) :13-15.
FHE 5K 4 R, B EI, 45, 35 MPa = FR W43 85 FE 3R 52 8k
(1], A A, 2012,40(6) - 22-26.
Wang Jiachang,Zhang Jincheng, Zhao Guoshun, et al. Practice
of 35 MPa high pressure jet drilling[ J]. Petroleum Drilling
Techniques,2012,40(6) :22-26.
AR, e RRE . R, S A AR A Ik B U i 5T 5 N i R
[J]). " T AP, 2005,7(1) . 27-32.
Li Gensheng, Shen Zhonghou,Zhou Changshan, et al. Advances
in investigation and application of self-resonating cavitating
water jet[]]. Engineering Science,2005,7(1):27-32.
Fu Jiasheng, Li Gensheng, Shi Huaizhong, et al. A novel tool to
improve the rate of penetration-hydraulic pulsed cavitating-jet gen-
erator] ] ]. SPE Drilling and Completion,2012,27(3) :354-361.
Li Gensheng, Shi Huaizhong, Niu Jilei, et al. Hydraulic pulsed
cavitating jet assisted deep drilling: an approach to improve
rate of penetration[ R]. SPE 130829,2010.
R ZEARAE TR AR R I K S R I K A AR A Pow-
er VBIRHTIEE AT AMAHRE A ,2009,37(1) : 14-17.
Shi Huaizhong, i Gensheng, Shen Zhonghou, et al. Applica-
tion of hydraulic pulsation cavitating generator with Power V
System in Well Fengcheng=1[]]. Petroleum Drilling Tech-
niques,2009,37(1):14-17.
F Qe 7 59 SN o 1 (1R 59 QUL N /N o (2 TP e
Bl s HLEL BT, A B R EE AR . 2002,30(5) :15-16.
Yang Yongyin, Shen Zhouhou. Wang Ruihe. Analysis of the
mechanisms of improving ROP using low pressure pulse jet-
ting techniques in under-balanced drilling[ J]. Petroleum Drill-
ing Techniques,2002,30(5) :15-16.
ErHE, B T R, A BRI R E W KCL B B
F AR RBEE I WAL ], A MR ER L 2012,40(3) : 73~
77.
Wang Lifeng., Wang Jiedong. Feng Jicheng, et al. Cationic
emulsion polymer-sulfonate drilling fluid for ultra-deep direc-
tional well in Tahe Oilfield[]J]. Petroleum Drilling Tech-
niques,2012,40(3) :73-77.
kG R SRR IR K 7 ik s A T
s )] A BT R AR, 2009,37(4) 1 11-14.
Zhang Zhiyun, Li Gensheng,Shi Huaizhong. et al. Experiment
study on ultra-deep well hydraulic pulsating-cavitating water
jet drilling[ J]. Petroleum Drilling Techniques, 2009, 37 (4)
11-14.

(%% MRAD ]



