
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
27 December 2013 (27.12.2013) WIPOIPCT 

(10) International Publication Number 

WO 2013/191838 A1 

(51) International Patent Classification: 
E21B 4/02 (2006.01) E21B 44/06 (2006.01) 
E21B 21/10 (2006.01) 

(21) International Application Number: 
PCT/US2013/041787 

(22) International Filing Date: 
20 May 2013 (20.05.2013) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
13/529,997 21 June 2012 (21.06.2012) US 

(71) Applicant (for CA only): SCHLUMBERGER CANADA 
LIMITED [CA/CA]; 525-3rd Avenue Southwest, Calgary, 
Alberta T2P-0G4 (CA). 

(71) Applicant (for FR only)-. SERVICES PETROLIERS 
SCHLUMBERGER [FR/FR]; 42 rue Saint Dominique, F-
75007 Paris (FR). 

(71) Applicant (for GB, JP, NL only): SCHLUMBERGER 
HOLDINGS LIMITED [GB/GB]; P.O. Box 71, 
Craigmuir Chambers, Road Town, Tortola, Virgin Islands, 
British, 1110(VG). 

(71) Applicant (for all designated States except AE, AO, BH, 
CA, CN, FR, GB, GH, IN, JP, LY, MA, MZ, NA, NG, NL, 
PH, SD, SY, US, VN): SCHLUMBERGER TECHNO­
LOGY B.V. [NL/NL]; Parkstraat 83-89m, NL-2514 JG 
The Hague (NL). 

(71) Applicant (for AE, AO, BF, BH, BJ, CF, CG, CI, CM, CN, 
GA, GH, GN, GQ, GW, IN, LY, MA, ML, MR, MZ, NA, NE, 
NG, PH, SD, SN, SY, TD, TG, VN only): PRAD RE­
SEARCH AND DEVELOPMENT LIMITED [GB/GB]; 
P.O. Box 71, Craigmuir Chambers, Road Town, Tortola, 
Virgin Island, British, 1110 (VG). 

(71) Applicant (for US only)-. SCHLUMBERGER TECHNO­
LOGY CORPORATION [US/US]; 300 Schlumberger 
Drive, Sugar Land, Texas 77478 (US). 

[Continued on next page] 

(54) Title: DIRECTIONAL DRILLING SYSTEM 
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(57) Abstract: A technique facilitates drilling of wellbores or other types of 
bore holes in a variety of applications. A steerable system or other well tool is 
designed with a plurality of actuators which are positioned to provide controlled 
steering during a drilling operation. Each actuator includes at least one loose 
element or ball slidably mounted in a corresponding sleeve. Pressurized fluid is 
used to provide controlled movement of the elements along the corresponding 
sleeves of the actuators. The controlled movement of the elements assists in the 
provision of steering or other control over the well tool during the drilling oper­
ation. 
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