% 43 K% 5 = H 4k e Fid K Vol. 43 No. 5

2015 4 9 A PETROLEUM DRILLING TECHNIQUES Sep. .2015
EER AP doi:10. 11911 /syztjs. 201505020

RAMNKNIRGHEMARTAREEE

W', Ketd?, EEAE, # R', =44
QL ARYL RS 70 AR B WG I 4301005 2. 7 A7 4637 e A 9l TR A PR 28 7], 30 600 450018 5 3. v 77 31 35 FIL A il 11 4 2
Al B R K 841000 4. AR LA b R L3 T PR B 110013)

W E4ATENERFEARTFRERIRPARGIMERERA K ARG B RAGFA, 54T KAk
GRAFRAREAGEARL, BAANBTEAIRARIEG ZOLEH. 2N TERELSRELESAS T
A BEEB LT KRG BAFRETOEF T EOREAR, REANRKRIKRFEEL AN BILG— 757
MR TAAEN, NG ARET FA LW KA RS BB, 42 Z AU 4 ik, 4 42 45 oF B 3, R Ak 4k
AL G S e T A AU AR TR 5 29. 890, 45 Sh R AR T IEAK 38 7 L, 12 4 IR TAEHE B ik R Bk
HER ZHEEREGE AFERASG B MWD FHEN Bt lh 2ZERMA, PEH 0T KAKSEN
B AR X P, E RN R ARG BRITHFGE R ER A,

KBHE.RARS B LR BBESK HF FFRIAK LREK

hESEE . TEI21 XERERD A XE4HE:1001-0890(2015)05-0116-07

Research Status and Prospect of Hydraulic Oscillator Worldwide
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Abstract: Because drilling problems can occur when hydraulic oscillators are used to increase the rate
of penetration (ROP) in directional and horizontal sectiondrilling, the application and research status of
hydraulic oscillators were studied. Firstly, analysis was performed on various hydraulic oscillators in other
parts of the world to determine advantages and disadvantages based on their structures. Then, a compari-
son study was carried out on the velocity improvement between hydraulic oscillators and rotary steering
tools based on their field application. And finally, a series of recommendations were proposed. Hydraulic
oscillators can decrease friction, improve ROP, shorten drilling cycle and reduce drilling cost. Compared
with rotary steering tools, hydraulic oscillators can increase ROP by 29. 8% and reduce drilling cost by
RMB 380 000 Yuan. In practical operation, however, the application of the hydraulic oscillators isstrongly
influenced by improper pumping rate and tools setting, and due to its high pressure consumption, precision
instruments (e. g. MWD) may be damaged and resistance to erosion is not satisfactory. In order to solve
these problems,it is necessary to continuously improve hydraulic oscillators.

Key words: hydraulic oscillator; rate of penetration; friction loss; displacement; research status; rec-
ommendations
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Fig. 1 Structural sketch of NOV hydraulic oscillators

R1 NOVAARFHRNEZERRSH

Table 1 Main technical parameters of NOV hydraulic oscillators

THAN  HErEHER/  RE/ TAEM TER KR
% /mm (Les™ b C K/Hz #/MPa #/kg
85.7  4.5~7.0 150 26 3.1~4.8 83636
95. 2 4.5~7.0 150 26 3.4~4.8 113 636

120. 6 7.5~13.5 150 18~19 3.8~4.5 160 909

171. 4 20.0~30.0 150 16~17 4.1~4.8 315000

203.2 25.0~50.0 150 16 4.1~4.8 450 000
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Fig. 2 Structural sketch of pulse induced vibration drilling tool
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Structural sketch of self-excited oscillating rotary

Fig. 3

percussion drilling tools
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Table 2 Main technical parameters of axial hydraulic oscillators

WA THEKR WRIP RIE/ R/ e/

7 #/mm AME/mm F/Hz mm MPa (Le+s 1)

KR 215.9 180 16~20 3~8 2~3  25~32
Ji: ) 215.9 172 15 3~9 3~4

HEA 215.9 172 18 3~7 4~5
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Fig. 4 Structural sketch of radial hydraulic oscillators
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Fig.5 Structural sketch of self-oscillation pulse particle-

water jet drilling tools
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Table 3 Application statistics of hydraulic oscillators
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Table 4 ROP comparison between hydraulic oscillators and

steering drilling tools
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Table 5 Pumping rate of hydraulic oscillators in different areas
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