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Development and Field Test of Electronically Controlled Half-Way
Rotary Steerable Drilling Tool

XU Tao, SHI Lianhai, XIAO Shijie, HAN Long, SHI Lin, LIU Haohong
(Engineering Technology Research Institute, CNPC Greatwall Drilling Company, Panjin, Liaoning, 124010, China)

Abstract: The half-way rotary steerable drilling technology separates the torque of the lower drilling tool from the
upper drilling tool so that the upper drill string can be rotated and achieve bit feed at low speed, while the lower drilling
tool performs conventional sliding directional drilling. In this way, the trajectory control ability of steerable drilling and
the extension ability of horizontal sections can be greatly improved at a low cost. Based on this technology, an
electronically controlled half-way rotary steerable drilling tool was developed. The tool was installed near the drill bit
end of the drill string of conventional sliding directional drilling. The ground signal transmission device sent a negative
pulse sequence command of the drilling fluid. After receiving the command, the tool performed the drill string torque
separation and combination actions. It should be pointed out that the control of the anti-torque after torque separation is
the key technology of the tool. Usually, the friction torque between the drill string and the well wall is used to
counteract the anti-torque, but when the torque surges, the anti-torque cannot be balanced. The electronically controlled
half-way rotary steerable drilling tool can effectively resist the anti-torque and stabilize the tool face by adding an anti-
torque-resistant stabilizer and a torque absorption and energy storage assembly. The field tests results of four wells with
the electronically controlled half-way rotary steerable drilling tool applied show that the tool can greatly alleviate the
support pressure, reduce friction and drag, and improve the transmission efficiency of weight on bit (WOB). The tool
has the ability to control the anti-torque. After the torque is separated, the tool face remains stable, and the rate of
penetration (ROP) is improved. Therefore, the tool can be widely promoted and applied.

Key words: rotary steerable drilling; drilling tool; electronically controlled torque clutch; half-way rotation; anti-torque
control

Y s B #3: 2023-03-13; B0 /E H #: 2024-11-02
TEZE A %% (1985—) , B, L A6 A, 2007 2800 T ik F M AR A S+ 0k, 2011 3K B d B b K F AL AR b+
WA AL, HA LA, TN FAE T HH T L H T LHHA T4, E-mail: 284623673@qq.com

HEWHE: PEG KRR TEARAS “Twa” ESAFAA “4RH4 T L L LELRE” (%5 GWDC202101 - 06(01)) 7 3


https://doi.org/10.11911/syztjs.2024111
mailto:284623673@qq.com

.70 . % B 45

5 H A 2024 F 11 A

W HP 2 I R IT R e A PR S B AR
T KRBT A, RAERH: | KK Bk F 3 19
IO FHBOR B2 o (AR A K BetE AT o L3 3l € 1m)
B AR R B S O RE ] EE BHLER, 20K B IN
ME, Bl TSN BEA Rk 1k 2R Al Sk, FEIR IR RS 1, HILB
SR, P E R A R e B R R
FEE )AL, H AT — MR R 1 TR, (H R S
[ il S B g, TR X T 00 BER A%, A7 AR A
KA i, 2 #4543 S 1 Bl
e 1) B O R R, TR T A AR e AL T 1 T
Hoo SEARFOR R, 725 L3l 1 4 B S ) Y
ATl Sk S A (] 22 R A R G e 1) T, it
S PMERE N T RLRES, TRNENES
oo B, L AR SR B AR i A8 SR A 2 B
e Ay 3 bR AE I LB AL A B, T R A R
B Bl AR, 25 3 4R 4 JR IR IR G, KW
7 P2 T HL ) R M B2 AR TR A B B A R R, S
T B AL B ] 25 48 T, ] 39 58 R ) el O 9
IR A 42 1) BE 1 A 7K1 B A
WOREL AL

ANEEEAN

TSRS (53

\

Lk

1 PRRERE 3 Al T H IR

1.1 E5hIIR

SERRBERE T A T IR JLAEA 1 By S i
iR T H o iM% K CT Energy 2 A JF %4 T RotoSteer
BiAE TR % T BRI T AL g A B AT 4l Bk
THELE A AU P R e 5 B O T, H s Aok E
TG % B AR B SR 2 . RotoSteer 8 T H NI B A
RHESE, 15 8 DLs 7 3 (24 60 r/min) F 3, R
T MW A W OB i, HESh 9 B B I 2 TR AT
TG ZE T uin A AL, TH2E A7, Esmh 5, TH -
Ui 5 T s B RS — 3, 4 B LMIRES 3 (£ 30 /min)
ey, R AR, I %E LAT, fEs s, il T A
v 5 F s R A A B, B A A DL 30 r/min
WS, T BRI A 0. RotoSteer g T2
T o A W D ik, w] A IR, R
FH DA A 4 Sk v 1) L 38 0 A A% 38 0 RO HL R, 77 AR
5~7 MPa [ EFE, 2B TR WA 1.

HLOARRRBEN

\

sk

¢ — r— : \
L — 4 Mg W A I )

W, - ——

1 RotoSteer $8FH T EEHRE
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Fig.3 Principle of electronically controlled half-way rotary steerable drilling tool

22 TEHZBRERTE

HL 9 2 AR E 7 T 1 A T L LR SR AR R,
AU ES TR A 2 385

DB TF o 765 B0 3h 5 Bl U, off f
AR A TR AR I T Bh B LR v —
FEBE B AL R AE R T 2 S — 21— s ] ) B 1
B ik i (s, TEEMEHESS TH, -
T HL L B A BT Y L AR R I b TR R 4 FR K
BIRAT LA SEBLES G 45 10 0 2, LA A R RN
B BUE, B A DL — 8 B R R eSS, IR I SR
P ) S BT A MR Al L AR I R, R /N
A, WA TR BfRE .. & LR NRE,
DUSIE B B A L B A T B AL F & RIRE, T
FEVEAT H B Bl ) ko

)G o B e I BEE, HuTE R 3 T
— W EIFAK E S, T H RS B AT AL
PSS A 2R B MG A, SEBLEGAE 1N —il2 5, ml ik
TP AR IE . W 3h 5 Al 0 R A2 4 Bl a0 T 3 o b T
RIETGA I U B AR, R R S i
T HL B TAR IR 2 T 3 3 2 48 R 1% 25 10 R e 257
SR T HL A R 5 S AT I
23 IEMEARER

1) iR R 5 S B T H R EE A,
G AR E R sh ], T AR A S LR R A
1, B A SR T AL T AN A AL & 356 A R 4 4, X
PR N BT, BeAERIE . T HAF 5 8 6 bk
E S, WA FE I, 5 MWD/LWD/IT 4 31X 7%
W55 TR BT, 55 AT

2) HL AR P B IE B 1 B O T R AR TR FE R
0.5 MPa, NIl i T H & WA 7o ik
FE, BRULZ AN R BN I G A R G R AR, XY

it oAb F AR 28 3 [ Y AL A R e e = 1)
EidE T HIEFEN 5~7 MPa, & 76— & B LR
5 2R G T

3) LR R AL T B OF T H B S B R
FAHFEBEE, R ECETT A T TR 2 i Bt 54k
P, JE o = AEA DTSR Al FL 5 i S LA,
TR S TR S, R OCBR A 3% T H
5L RE -

3 ARSI A

L RBRIEH S TR CEEARZ —,
SRR PP R o Y T RAE T B RS
A7 € 1) Al 1 I, 5 - AT 09 SO, i JE s P
ST 9 B FH AR B8R 2 v S S 3 f R BT B 2k
Fo, MR s B Om 25 o B AT, AR IR AT
FH A 9 7 3 e Bl L A, B kR
Bt —E KA H (40 300~400 m &54: ) 51 BE 2 ]
PR JEE 488 1 7 A ) D ) L A SR KT A G 5L Y R AL
FH o SR, dE o R AR A P A Hoal R g TR TR
P 22 TR, T LB R A R A Sk e R,
fE—E R Lo T H MR . CT Energy
/5wl RotoSteer £ T H 3@ o T H F v i & 19 R
L v ate W I b S TN SN (SR e o G =
AL A 5~7 MPa B K EFE, 3K T8 R G0
AR JT o A SCHE 3 It SCHLRE 958 31 O s i L
P& 38 3 P S R TE A L SCEH R W LA 2H Y A
B 2R HH R A ) S, T Gl L TR L R - A 1k Gk
BV R R AR H 1Yo ZOTERI T R AR
il B AR E M, 4 T R EE R AR K, TR ]
TR B S TR T A, B A M G2 AR A TR, 4



« 72 . % B 45

5 H A 2024 F 11 A

o0 Al T P A2 2R, R T TR FHACR
PURHIRIE SR INIE 4 Fron . HARR A 3 543K
PR, SCHEE L o o R 4 i LA 52 B Sk
THAK
e

], FEEC I 3 4% SRR BE 1, SO 5 9 BE R EE

BEL3 0T e % BHL 3, 2 8 - A SRR B R A9 £

SCHERE B ROVRBE U AL Bl e 9 8, AR B RE D
SO X

4 MIRHKERGEHRE

Fig.4 Structure of anti-torque-resistant stabilizer
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Fig.5 Structure of anti-torque absorption mechanism
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