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METHOD AND APPARATUS FOR CASING EXIT SYSTEM USING COILED TUBING



cutting along the whipstock. The reference does not discuss how orientation is determined to properly set the whip stock in



position in the two trips. An example of a hydraulic anchor, a whipstock and a cutting tool assembly that is set in a single trip is described in



Matter enclosed in heavy brackets [ ] appears in the original patent but forms no part of this reissue speci?ca



US. Pat. No. 5,154,231. The anchor and whipstock are set



tion; matter printed in italics indicates the additions made by reissue.



under hydraulic pressure and held by mechanical interlocks. Rotation of the cutting tool shears the connection from the whipstock and the cutting tool can begin to cut the exit. However, the reference does not state how the angular orien tation of the whipstock is achieved in the single trip. Angular orientation of the whipstock in the wellbore is important to properly direct the drilling or cutting. Most methods of orientation and initiation of cutting require mul



BACKGROUND OF THE INVENTION



1. Field of the Invention The present invention relates to oil ?eld tools. More spe ci?cally, the invention relates to an apparatus for and a method of using a motor in a tubular member disposed in a wellbore. 2. Background of the Related Art



tiple trips. Some systems allow orienting and setting of the whipstock in a single trip of a drill string in combination with a wireline survey instrument. For example, a known system includes an anchor, a whipstock and a cutter connected to a



Historically, oil ?eld wells are drilled as a vertical shaft to



a subterranean producing Zone forming a wellbore, the well bore is lined with a steel tubular casing, and the casing is



20



perforated to allow production ?uid to ?ow into the casing and up to the surface of the well. In recent years, oil ?eld



technology has increasingly used sidetracking or directional drilling to further exploit the resources of productive regions.



order to push the wireline tool from the surface down to the region of the whipstock. The ?ow can prematurely set the 25



In sidetracking, an exit, such as a slot or window, is cut in a



In contrast to the use of wireline survey instruments, the oil



In directional drilling, a wellbore is cut in strata at an angle to 30



faces typically disposed about the tool periphery and in some models on the tool end.



Generally, components including an anchor, a whipstock coupled to the anchor and a rotary cutting tool that progresses downward along the whip stock are used to cut the angled exit through the casing in the wellbore. The whipstock is an elon
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?eld industry is increasingly using in-situ systems that are capable of collecting and transmitting data from a position near the cutting tool while the cutting tool is operating. Such position measuring tools are known as measuring-while drilling (MWD) tools and are generally situated at the lower end of the drill string above the cutting tool. The MWD tools typically transmit signals up to surface transducers and asso



ciated equipment that interpret the signals. However, using an MWD tool in an assembly with a



hydraulic anchor has challenges. Typical MWD tools require



gated cylindrical wedge-shaped member having an inclined concave de?ection surface and guides the angle of the rotary cutting tool progressively outward to cut the exit. One or more of the components are attached to a tubing member, such as drill pipe or coiled tubing, that is used to lower the compo



anchor, unless some device such as a selectively actuated



bypass valve is used to divert the ?ow. Further, such methods require the separate use of the wireline survey instrument.



steel cased wellbore typically using a mill, where drilling is continued through the exit at angles to the vertical wellbore. the vertical shaft typically using a drill bit. The mill and the drill bit are rotary cutting tools having cutting blades or sur



drill string. A wireline survey instrument is inserted through the drill string to determine proper orientation prior to setting the whipstock. However, it is frequently necessary to circu late drilling ?uid through the drill string at a low ?ow rate in



drilling ?uid ?ow rates even greater than the ?ow rate 40



required to push the wireline survey instrument downhole and increases the likelihood of inadvertently setting the anchor. Thus, an increased ?ow rate bypass valve can be used as



nents into the wellbore. The anchor typically is a bridge plug, packer or another supporting or sealing member. The anchor



described in US. Pat. No. 5,443,129. However, the system is suitable for a typical drill string that is rotated by a conven



to form an abutting surface for placement of subsequent equipment. The anchor can be secured in the wellbore by



tional drilling apparatus on a surface derrick. The disclosure does not address the current trends of using more ?exible coiled tubing requiring a downhole motor to rotate the cutting



mechanical or hydraulic actuation of a set of jaws directed



tool without substantially rotating the coiled tubing.



is set in a downhole position and extends across the wellbore



outward toward the casing or wellbore. Hydraulic actuation generally requires a ?uid source from the surface that pres suriZes a cavity in the anchor to actuate the jaws. Three “trips” have been used in past times to cut the exit in the casing, using an anchor, a whipstock and a cutting tool. A trip generally includes lowering a tubular member with a cutting tool or other component into the wellbore, performing the intended operation, and then retrieving the members to the surface. The ?rst trip sets the anchor in the wellbore, the second trip sets the whip stock to the anchor and the third trip actuates the cutting tool to cut the exit along the whipstock. Such operations are time consuming and expensive. Others in the ?eld have realized the need to reduce the number of trips. An example of a mechanically set anchor with reduced trips is described in US. Pat. No. 3,908,759. A
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50



line of tubing typically wound on a reel on a mobile surface unit that can be inserted downhole without having to assemble and disassemble numerous threaded joints of a drill



string. However, the coiled tubing is not su?iciently rigid to 55



accommodate rotational torque from the surface of the well along the tubing length to rotate the cutting tool in contrast to



systems using drill pipe. Thus, typically, a downhole motor is mounted on the coiled tubing to rotate a cutting tool. Drilling ?uid ?owed through the interior of the coiled tubing is used to 60



actuate the motor to rotate the cutting tool or other members.



A typical motor attached to the coil tubing is a progressive cavity motor. FIG. 1 is a schematic cross sectional view of a



power section 1 of such a progressive cavity motor. FIG. 1A



?rst trip mechanically sets a bridge plug having a latching member. In a second trip, the whip stock, attached to an end of



Coiled tubing is increasingly being used to lower the costs of drilling and producing a well. Coiled tubing is a continuous



is a schematic cross sectional view of the downhole motor 65



shown in FIG. 1. Similar elements are similarly numbered



a cutting mill, is engaged with the latching member, the



and the ?gures will be described in conjunction with each



connection to the mill is sheared, and the mill can begin



other. The power section 1 includes an outer stator 2, an inner
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rotor 4 disposed Within the stator. An elastomeric member 7 is formed between the stator and rotor and is typically a part of the stator. The rotor 4 includes a plurality of lobes 6 formed in a helical pattern around the circumference of the rotor. The stator includes a plurality of receiving surfaces 8 formed in the elastomeric member for the lobes 6. The number of receiving surfaces is typically one more than the number of



turn the cutting tool. In another aspect, the invention provides



lobes. The lobes 6 are produced With matching lobe pro?les and a similar helical pitch compared to the receiving surfaces



BRIEF DESCRIPTION OF THE DRAWINGS



a system for cutting a hole at an angle to a Wellbore, compris



ing a coiled tubing, an anchor coupled to the coiled tubing at a ?rst time, and a position measuring tool, a doWnhole motor, a cutting tool and a Whipstock coupled to the coiled tubing at a second time.



in the stator. Thus, the rotor can be matched to and inserted



So that the manner in Which the above recited features,



Within the stator. Fluid ?oWing from the inlet 3 through the



advantages and objects of the present invention are attained



motor creates hydraulic pressure that causes the rotor 4 to rotate Within the stator 2, as Well as precess around the cir



and can be understood in detail, a more particular description



cumference of the receiving surfaces 8. Thus, a progressive cavity 9 is created that progresses from the inlet 3 to the outlet



reference to the embodiments thereof Which are illustrated in



of the invention, brie?y summariZed above, may be had by



the appended draWings.



5 as the rotor is rotated Within the stator 2. Fluid contained



It is to be noted, hoWever, that the appended draWings



Within the cavity is thereby exhausted through the outlet 5. The hydraulic pressure, causing the rotor to rotate, provides



illustrate only typical embodiments of this invention and are therefore not to be considered limiting of its scope, for the invention may admit to other equally effective embodiments.



output torque for various tools attached to the motor. It is desirable to orient an anchor and a Whipstock With a cutting tool, a doWnhole motor, an MWD tool and a doWnhole



20



orienter coupled to coiled tubing, then set the anchor and Whipstock and begin cutting an exit in a minimum number of



FIG. 1A is a schematic cross sectional vieW of the poWer



section shoWn in FIG. 1.



trips. HoWever, ?uid ?oWed through coiled tubing to operate the MWD Would also typically actuate the motor. Thus, the rotating motor Would be changing the orientation of the



FIG. 2 is a schematic cross sectional vieW of a coiled tubing 25



inserted into the Wellbore. FIG. 3 is a schematic cross sectional vieW of an anchor



doWnhole anchor and Whipstock indicated by the MWD,



inserted doWnhole in the Wellbore.



making orientation dif?cult at best.



FIG. 4 is a schematic cross sectional vieW of other compo



nents coupled to a tubing member.



There remains a need for a system and method for orienting



and setting an anchor and/or Whipstock using coiled tubing



FIG. 1 is a schematic cross sectional vieW of a poWer



section of a progressive cavity motor in the prior art.



30



FIG. 5 is a schematic cross sectional vieW of a Whipstock



set in position and an end mill cutting an exit through the



With a cutting tool and a doWnhole motor coupled thereto.



casing. SUMMARY OF THE INVENTION



FIG. 6 is a schematic cross sectional vieW of an arrange



ment of components using a hydraulic anchor 38.



The present invention provides a system and method for orienting setting an anchor, a Whipstock, a cutting tool and a
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doWnhole motor coupled to a tubular member, such as coiled



tubing. In one aspect, the motor alloWs ?oW therethrough



FIG. 8 is a schematic cross sectional vieW of a doWnhole



suf?cient to actuate an MWD or other position measuring



tool, and an orienter if so equipped, and substantially retains the orientation of the motor With the coupled Whipstock. An



FIG. 7 is a schematic cross sectional vieW of the arrange



ment shoWn in FIG. 6 including a Whipstock set in position and an end mill cutting an exit through the casing. motor. 40



FIG. 9 is a schematic cross sectional vieW of an alternative



embodiment of the doWnhole motor shoWn in FIG. 8.



increased ?oW rate or pressure actuates the motor once the



Whipstock is set and rotation of the cutting tool or other



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT



equipment can begin. In one aspect, the invention provides a method of cutting a hole at an angle to a Wellbore, comprising coupling a plurality



45



FIG. 2 is a schematic cross sectional vieW of a tubing



of components including a position measuring tool, a doWn



member inserted into the Wellbore. The Well is drilled through



hole motor, a cutting tool, a Whipstock and an anchor to a



a surface 11 to establish a Wellbore 10. Typically, the Wellbore is cased With a casing 14. A space 12 betWeen the drilled



tubular member, orienting the Whipstock to a desired orien tation, and actuating the anchor. In another aspect, the inven



50



tion provides a system for cutting a hole at an angle to a



Wellbore, comprising a tubular member, and a plurality of components having a position measuring tool, a doWnhole motor, a cutting tool, a Whipstock and an anchor coupled to the tubular member. In a further aspect, the invention provides



55



an apparatus for use in a Wellbore, comprising a motor body, a motor shaft disposed at least partially internal to the motor body, and a ?uid channel in communication With the motor



shaft, the motor shaft being selectively nonrotational relative to the motor body While ?uid ?oWs through the motor at a ?rst ?uid ?oW rate and rotational While the ?uid ?oWs at a second ?uid ?oW rate. In a further aspect, the invention provides a method of cutting a hole at an angle to a Wellbore, comprising coupling an anchor to a coiled tubing, actuating the anchor in



60



the Wellbore, coupling a position measuring tool, a doWnhole



65



motor and a cutting tool to a coiled tubing, orienting the Whip stock to a desired orientation, and actuating the motor to



Wellbore and the casing 14 is sealed With a solidifying aggre gate such as concrete. A reel 13 is disposed adjacent the Wellbore 10 and contains a quantity of tubing, such as coiled tubing 15. The coiled tubing 15 typically does not rotate to a signi?cant degree Within the Wellbore. The reel 13 of coiled tubing provides an amount of tubing that can be relatively rapidly inserted in and removed from the Wellbore 10 com pared to drill pipe or tubing Which must be assembled and reassembled in sections. Various components can be coupled to the coiled tubing 15 as described beloW beginning at the loWer end of the arrangement. An anchor 18, such as a bridge



plug, packer, or other setting device, is attached to the tubing generally on a loWer end of the arrangement. A Whip stock 20 is attached to the anchor 18 and includes an elongated tapered surface that guides the cutter 22, such as an end mill, out



Wardly toWard casing 14. A cutting tool 22 is attached to the Whip stock With a connection member 24. A connection mem ber 24 can be a piece of metal that is later sheared doWnhole
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as the cutting tool is actuated. A spacer mill 26 can then be



a cutting tool 22, a motor 30, a position measuring member 32 and an orienter 34 are coupled to the tubing member 16, such as coiled tubing.



coupled to the cutting tool 22. The spacer mill 26 typically is a mill used to further de?ne the hole or exit created by the



cutting tool 22. In other embodiments, other types of cutters can be coupled, such as hybrid bits that are capable of milling



FIG. 3 is a schematic cross sectional vieW of an anchor



inserted doWnhole in the Wellbore. A tubing member 1 6, such as coiled tubing, is inserted doWnhole through the Wellbore



an exit and continuing to drill into the formation. An exem



plary hybrid bit is disclosed in Us. Pat. Ser. No. 5,887,668 and is incorporated by reference herein. In some arrange



10 and inside the casing 14. An anchor 18, such as a mechani



cal anchor, is coupled to the loWer end of the tubing member. The mechanical anchor 18 requires mechanical actuation to



ments, a stabiliZer sub 28 is attached to the coiled tubing 15. The stabiliZer sub 28 has extensions protruding from the



set the anchor in position, as knoWn to those With ordinary skill in the art. After the anchor 18 is set, the anchor is released



exterior surface to assist in concentrically retaining the tubing member and components in the Wellbore 10. A motor 30 can



from the tubing member and the tubing member is retrieved



be attached to the arrangement of components above the



back to the surface.



cutters. The motor 30 is used to rotate the cutters While the



FIG. 4 is a schematic cross sectional vieW of various com



coiled tubing remains relatively rotationally stable. Prefer ably, the motor 30 alloWs a quantity of ?uid to ?oW through



ponents coupled to the tubing member 16 after the anchor 18



the motor Without rotation of the motor at a ?rst time and then alloWs a second quantity and/or pressure of ?uid to ?oW through the motor at a second time to rotate the cutters. A



is set. At a loWer end of the arrangement, a Whipstock is attached to a cutting tool 22 through a connection member 24.



position measuring member 32, such as an MWD tool, is coupled above the motor 3 0. The position measuring member 32 requires a certain level of ?oW typically, 80-100 gallons per minute to actuate and provide feedback to equipment located at the surface 11. An orienter 34 is coupled to the



20



coiled tubing above the position measuring member 32. The



25



position measuring member. The orienter is also coupled to the tubing member 16. The term “coupled” as used herein includes at least tWo components directly coupled together or



indirectly coupled together With intervening components



orienter 34 is a device that enables incremental angular rota tion of the components to orient the Whipstock in a certain



direction. An exemplary orienter is available from Weather ford International. Generally, the orienter 34 is actuated by starting circulation and stopping circulation of ?uid ?oWing doWn the coiled tubing 15. Each pulse of ?uid indexes the



A spacer mill 26 is coupled to the cutting tool 22. A stabiliZer sub 28 is coupled to the spacer mill 26 and a motor is coupled to the stabiliZer sub. A position measuring member 32 is coupled to the motor 30 and an orienter 34 is coupled to the



coupled therebetWeen. The tubing member 16 and the components coupled thereto are loWered doWnhole, so that the Whip stock 20 is 30



adjacent the anchor 18. Fluid ?oW through the tubing member



orienter, generally, about 15-300 depending upon the tool.



16 is used to actuate the orienter 34 and rotationally index the components beloW the orienter to a desired orientation. The



Thus, the orienter 34 can rotate the arrangement containing the Whipstock to a desired orientation Within the Wellbore,



position measuring member 32 provides feedback to the equipment located generally on the surface 11 (shoWn in FIG.



While the position measuring member 32 provides feedback



35



2) to determine the position of the Whipstock 20 to an opera tor. The motor 30 alloWs su?icient ?oW through the orienter 34 and the position measuring member 32 to alloW actuation thereof Without rotating the motor 30 and the components attached therebeloW. Thus, a relative alignment betWeen the



40



position measuring member, orienter, motor, mills, and Whip



to determine the orientation. Heretofore, utiliZing an MWD tool With a motor on a coiled tubing While orienting the



Whipstock has not been available. The ?oW required to actu ate the orienter 34 and position measuring member 32 Would typically turn the motor 30 and change the orientation of



stock is maintained. Once the Whipstock is properly oriented, the tubing member 16 is further loWered, so that the Whip stock 20 engages the anchor 18 and is set in position.



Whipstock 20. Thus, the accuracy of the alignment betWeen the orienter and the Whipstock Would be changed and become unknoWn doWnhole. It is to be understood that the arrangement in FIG. 2 is



merely exemplary and, therefore, many arrangements are possible. For example, the anchor 18 may be separately coupled to the coiled tubing 15 and set in position in one trip. The other components such as the Whipstock, mill, motor, orienter and position measuring member may then be inserted doWnhole in a second trip. In other embodiments, the anchor and the Whipstock may be inserted in a ?rst trip and the other components inserted in a second trip.



FIG. 5 is a schematic cross sectional of the Whipstock 20 45



the casing 14 at an angle to the Wellbore 10. As the ?oW rate and/or pressure of ?uid Within the tubing member 16 increases, the motor 30 is actuated and turns the cutting tool 22. Su?icient torque created by the motor 30 shears the con 50



The motor 30 alloWs ?oW Without substantial rotation at a ?rst ?oW rate and/ or pressure to alloW su?icient ?oW through



the orienter 34 and the position measuring member 32 With



55



FloW through or around the motor 30 alloWs the reduction of at least one trip in setting the anchor 18 and starting to drill the exit in the Wellbore 10. FIGS. 3-5 are cross sectional vieWs of a Wellbore, shoWing a exemplary sequence in setting a mechanical anchor, orient



ing the Whipstock, and beginning to cut an exit in tWo trips. Various components including an anchor 18, a Whipstock 20,



nection member 24 betWeen the Whip stock 20 and the cutting tool 22. The cutting tool 22 begins to turn and is guided at an angle to the Wellbore 10 by the Whipstock 20. As the tubing member 16 is further loWered doWnhole, the cutting tool 22 cuts at an angle through the casing 10 and creates an angled exit therethrough. In some embodiments, the casing 14 may not be placed in a Wellbore 10. It is to be understood that the



out actuation of the motor, as described in reference to FIGS.



8-9. The ?oW in the tubing member through the orienter, position measuring member and motor is then exhausted through ports in the end mill and ?oWs outWardly and then upWardly through the Wellbore 10 back to the surface 11.



set in position and the cutting tool 22 cutting an exit through



arrangements described herein for cutting an angled exit



apply regardless of Whether the casing 14 is placed in the Wellbore. 60



The orienter 34 is designed to be rotationally stable during the operation of the motor 30 because the pressure is not pulsed from a loW to high pressure that otherWise actuates the orienter. HoWever, if the orienter 34 is actuated and does



index, the change of the orienter does not effect the ability of 65



the motor 30 to operate the cutting tool 22 nor the direction of



the end mill because the end mill is guided by the Whipstock 20.
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?oW rate and pressure are insu?icient to rotate the rotor 62



FIG. 6 is a schematic cross sectional vieW of an arrange



ment of components using a hydraulic anchor 38. FIG. 6 shoWs the arrangement being inserted doWnhole in the Well



Within the stator 60 and the ?uid stops at inlet 66. HoWever, some ?uid ?oWs into the holloW cavity 64 in the rotor 62 and



bore and includes a hydraulic actuator 38 coupled to a corre



through port 75, into the annulus 70, and eventually through



sponding set of components described in reference to FIGS. 2-5. The components include, for example, an anchor 20 and a cutting tool 22 coupled to the anchor 20 With a connection member 24. Further, the arrangement includes a spacer mill 26, a stabiliZer sub 28, a motor 30, a position measuring member 32 and an orienter 34 coupled to a tubing member 1 6. A hydraulic anchor 38 can be actuated remotely and thus does not require a separate trip, as described in reference to FIG. 3. Therefore, the arrangement shoWn in FIG. 6 can be used to set the anchor and the Whipstock and begin cutting an exit in Wellbore in a single trip. The arrangement is loWered doWn hole to an appropriate position. The Whipstock 20 is oriented using the orienter 34 to a position determined by the position measuring member 32, While the motor 30 alloWs ?oW there through Without substantial rotation of the motor. The hydraulic anchor 38 is set With a hydraulic ?uid ?oWing



the output 56 of the output shaft 54. Thus, the ?uid from the top of the motor is able to ?oW through the motor Without substantially actuating the motor. The ?oW through the hol loW cavity 64 alloWs various tools located upstream and doWnstream from the motor to receive ?oW for indexing, orientation or other functions, as has been described herein. The ?oW rate and/ or pressure can be increased to a level at



Which the rotor 62 rotates Within the stator 60 and creates torque on the output shaft 54, so that the motor can rotate doWnstream tools, such as a cutting tool, as has been



described herein. The ?oW through the holloW cavity 64 reaches a maximum rate for a given pressure. The ?oW



20



through a tube (not shoWn).



FIG. 9 is a schematic cross sectional vieW of another



FIG. 7 is a schematic cross sectional vieW of the arrange



ment shoWn in FIG. 6. The hydraulic anchor 38 and Whip stock 20 have been oriented and set in position. The motor 30 is actuated by increased ?oW rate and/or pressure and turns the cutting tool 22 and other members located beloW the motor 30. As the cutting tool 22 rotates and the tubing mem



25



ber 16 is loWered doWnhole, the cutting tool 22 is guided by the Whipstock 20 and cuts an exit 36 through the Wellbore 10.



Thus, setting the anchor, orienting the Whip stock, and cutting



30



an exit can be performed in a single trip. One example a downhole motor that can be used as described herein is a modi?ed progressive cavity motor. FIG. 8 is a schematic cross sectional vieW of such a motor. The



progressive cavity motor 48 includes a top sub 50 having a ?uid inlet 52, an output shaft 54 having a ?uid outlet 56, and a poWer section 58 disposed therebetWeen. The poWer section



35



includes a stator 60 circumferentially disposed about a rotor



62. The rotor 62 has a holloW cavity 64 disposed therethrough that is ?uidicly coupled from the inlet 52 to the outlet 56. An inlet 66 of the poWer section portion of the motor 48 alloWs ?uid to ?oW into a progressive cavity created betWeen the stator 60 and the rotor 62 as the rotor rotates about the stator and to exit an outlet 68 of the poWer section, as described in reference to FIGS. 1 and 1A. An annulus 70 doWnstream of the outlet 68 is created betWeen the inner Wall of the motor 48 and various compo



40



embodiment of the doWnhole motor 48. Similar elements in FIG. 8 are similarly numbered in FIG. 9. A top sub 50 having an inlet 52 is coupled to a poWer section 58 having a stator 60 and rotor 62 that is disposed therein. PoWer section 58 is coupled to an output shaft 54 having an outlet 56. A ?oW path exist betWeen the inlet 52 and an inlet 66 betWeen the stator 60 and the rotor 62, an outlet 62, an annulus 70, a transfer port 72, and a hole 74 that is coupled to the outlet 56. Generally, ?uid is ?oWed through the inlet 52 at a ?oW rate and pressure that Will force the rotor 62 to rotate Within the stator 60. It is knoWn that a percentage of the ?uid, at a given pressure and ?oW rate, can leak through the cavities formed betWeen the stator 60 and the rotor 62, but typically the rotor 62 begins to rotate before a substantial amount of ?uid leaks therethrough. In the embodiment shoWn in FIG. 9, the rota tion of the rotor is restrained by a shear pin 88. The shear pin 88 can be disposed in a hole 90 formed through an outer shell 92 of the motor 48 and into the output shaft 54. The shear pin can be located at other positions along the motor 48 and the



position shoWn in FIG. 9 is merely exemplary. The shear pin restrains the output shaft from rotation and alloWs an



increased ?oW betWeen the progressive cavity formed betWeen the stator 60 and the rotor 62 Without the rotor 45



substantially rotating. Thus, ?uid can be ?oWed through the doWnhole motor 48 for activation of tools both upstream and doWnstream of the motor Without the motor substantially rotating. The ?uid ?oW rate and/or pressure can be increased



nents disposed therein, Which provide a ?oW path for the ?uid exiting the outlet 68. A transfer port 72 is ?uidicly coupled from the annulus 70 to a hole 74 disposed in the output shaft 54 and then to the output 56. A restrictive port 75 can be formed betWeen the holloW cavity 64 and the annulus 70 to



through the inlet 66 and outlet 68 at greater ?oW rates and pressures overcome ?oW through the holloW cavity 64. Fur ther, the motor can be activated and deactivated by adjusting the ?oWs Without having to retrieve and reset the motor.



to a level at Which the torque created on the rotor 62 shears the 50



?uidicly couple the holloW cavity 64 to the annulus 70.



shear pin 88 and alloWs the rotor to rotate the output shaft 54. While the foregoing is directed to various embodiments of the present invention, other and further embodiments may be



disposed on a loWer end of an output shaft 54. One or more



devised Without departing from the basis scope thereof, and the scope thereof is determined by the claims that folloW. For example, “up”, “doWn” and variations thereof include not only a typical orientation of a vertical shaft for Wellbore, but also includes a lateral shaft formed by directional drilling, such that “up” Would be directed toWard the beginning of the Wellbore and “doWn” Would be directed toWard the lateral end of the Wellbore. Furthermore, any ?oW rates described herein are exemplary and could vary depending on the Well condi tions, ?uids used, siZe of tools and so forth. Further, variations



seals, such as seals 84, 86, assist in sealing ?uid from leaking through various joints in the doWnhole motor 48. In operation, ?uid is ?oWed doWn the tubular member 16,



of other types of motors that Would alloW ?uidto ?oW through the motor, so that tools coupled up stream and doWnstream of



Because the rotor precesses Within the stator, an articulat



ing shaft 76 can be disposed betWeen the rotor 62 and the output shaft 54, so that the output shaft 54 can rotate circum ferentially Within the motor 48. The articulating shaft 76 can



55



include one or more knuckle joints 78 that alloW the stator to



precess Within the stator With the necessary degrees of free dom. A bearing 80 can be disposed on an upper end of an



60



output shaft 54 and a loWer bearing assembly 82 can be



in the progressive cavity motor can be made as Well as the use 65



shoWn in FIGS. 3-7 and enters inlet 52 of the top sub 50. At a



the motor can be activated Without the motor substantially



relatively loW ?oW rate, such as 10 gallons per minute, the



rotating.
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What is claimed is: 1. A method of cutting a hole at an angle to a Wellbore,



19. The system of claim 18, Wherein the position measur ing tool is arranged betWeen the orienter and the motor. 20. The system of claim 15, Wherein the motor shaft com



comprising; a) coupling a position measuring tool, a doWnhole motor, a cutting tool, a Whipstock and an anchor to a tubular 5



member; b) selectively maintaining the motor in a substantially



?oW rate While maintaining the rotationally, stationary posi



unactuated condition While ?oWing a ?uid through the



tion and to alloW the ?uid to rotate the motor shaft at a second ?oW rate.



motor su?icient to operate the position measuring tool; and



22. The system of claim 15, Wherein the stationary motor



c) actuating the anchor.



shaft comprises a locked motor shaft While ?uid ?oWs through the motor at a ?rst pressure and the Whipstock is at



2. The method of claim 1, Wherein actuating the anchor occurs Without substantially changing an orientation of the



least partially oriented.



Whipstock.



23. The system of claim 22, further comprising a shear



3. The method of claim 1, further comprising measuring the orientation of the Whipstock in-situ prior to actuating the



member to lock the motor shaft. 24. The system of claim 23 , Wherein the shear member is siZed to shear and unlock the motor shaft When the pressure of the ?uid is increased to a second pressure. 25. A method of cutting a hole at an angle to a Wellbore,



anchor. 4. The method of claim 1, Wherein the tubular member is



coiled tubing. 5. The method of claim 1, further comprising loWering the



prises a holloW motor shaft. 21. The system of claim 20, Wherein the holloW motor shaft is siZed to alloW the ?uid to ?oW through the shaft at a ?rst



20



comprising:



position measuring tool, doWnhole motor, cutting tool, Whip



a) coupling an anchor to a coiled tubing;



stock and anchor into the Wellbore and Wherein loWering into



b) actuating the anchor in the Wellbore;



the Wellbore, orienting the Whipstock, and actuating the anchor occurs in a single trip.



6. The method of claim 1, further comprising loWering the anchor into the Wellbore and actuating the anchor in position



25



prior to loWering the position measuring tool, doWnhole motor, cutting tool and Whipstock into the Wellbore and ori



enting the Whip stock. 7. The method of claim 1, Wherein maintaining the motor includes ?oWing ?uid through a holloW motor shaft of the



30



27. The method of claim 25, further comprising ?oWing



motor.



8. The method of claim 7, Wherein ?oWing the ?uid through the holloW motor shaft comprises ?oWing at a ?rst ?oW rate While orienting the Whipstock and ?oWing at a



c) coupling a position measuring tool, a doWnhole motor, a Whipstock, and a cutting tool to the coiled tubing; d) selectively maintaining the motor in a substantially unactuated condition While ?oWing a ?uid through the motor and at least partially orienting the Whipstock; e) orienting the Whipstock to a desired orientation; and f) actuating the motor to turn the cutting tool to cut the hole. 26. The method of claim 25, Wherein orienting the Whip stock comprises using an orienter to orient the Whipstock. ?uid through a holloW motor shaft of the motor at a ?rst ?oW



second ?oW rate While actuating the motor to rotate the cut



rate While orienting the Whipstock and ?oWing at a second ?oW rate While actuating the motor to rotate the cutting tool. 28. The method of claim 25, further comprising locking a



ting tool.



motor shaft of the motor in a non-rotational position While



9. The method of claim 1, Wherein selectively maintaining the motor in a stationary rotational position comprises lock



Whipstock.



ing a motor shaft of the motor in rotational position.



35



?oWing the ?uid through the motor and While orienting the 40



29. The method of claim 28, further comprising creating



10. The method of claim 9, further comprising creating



suf?cient torque on the motor shaft to unlock the motor shaft



suf?cient torque on the motor shaft to unlock the motor shaft



and rotate the cutting tool. 30. An apparatus for use in a Wellbore, comprising: a) a tubular; b) a motor body disposed in the tubular, the motor body having an axial channel extending through the motor



and rotate the cutting tool. 11. The method of claim 9, further comprising increasing a pressure of the ?uid to unlock the motor shaft.



12. The method of claim 1, further comprising orienting the Whipstock before actuating the anchor. 13. The method of claim 12, Wherein orienting the Whip stock comprises using an orienter to orient the Whipstock. 14. The method of claim 13, Wherein the position measur ing tool is arranged betWeen the orienter and the motor.



body; c) a motor shaft at least partially disposed in the axial 50



15. A system for cutting a hole at an angle to a Wellbore,



comprising:



disposed beloW the motor body.



a) a tubular member; and b) a plurality of components including a position measur ing tool, a doWnhole motor, a cutting tool, a Whipstock, and an anchor coupled to the tubular member, the motor comprising a motor shaft that is rotationally stationary relative to the Whip stock While a ?uid ?oWs through the



31. The apparatus of claim 30, further comprising a shear member disposed betWeen the motor shaft and the motor



body. 32. A system for cutting a hole at an angle to a Wellbore,



comprising:



motor to operate one or more of the other components. 60



16. The system of claim 15, Wherein the components fur ther comprise an orienter coupled to the tubular member. 17. The system of claim 16, Wherein the tubular member is a coiled tubing. 18. The system of claim 17, Wherein the components are



arranged in an order of the orienter, the motor, the cutting tool, and the Whipstock.



channel, the motor shaft having a channel in ?uid com munication With the channel of the motor body; and d) an output shaft disposed beloW the motor shaft, Wherein the motor shaft is substantially unactuated While a ?uid ?oWs through the motor body to actuate a doWnhole tool



65



a) a coiled tubing; b) an anchor coupled to the coiled tubing; and c) a position measuring tool, a doWnhole motor, a cutting tool, and a Whipstock coupled to the coiled tubing, the motor comprising: 1) a tubular; 2) a motor body disposed in the tubular; the motor body having an axial channel extending through the motor



body;
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12 37. The method of‘claim 35,f‘urther comprising increasing



3) a motor shaft at least partially disposed in the axial channel, the motor shaft having a channel in ?uid communication With the channel of the motor body; and 4) an output shaft disposed beloW the motor shaft, Wherein the motor remains substantially unactuated While a ?uid ?oWs through the motor body to actuate



the ?uid?ow to actuate the downhole motor. 38. A method of‘operating a downhole tool, comprising: coupling a downhole motor and the downhole tool to a



tubular member; supplying a ?uid at a ?rst ?ow rate through the tubular member and the downhole motor to operate the down hole tool while selectively maintaining the motor in a



a doWnhole tool disposed beloW the motor. 33. The apparatus of claim 32, Wherein the motor further comprises a shear member disposed betWeen the motor shaft and the motor body.



substantially unactuated condition; and supplying the ?uid at a second ?ow rate to operate the downhole motor.



39. A systemf‘or cutting a hole at an angle to a wellbore,



34. A system for cutting a wellbore, comprising:



comprising:



a tubular member; and



a coiled tubing; an anchor coupled to the coiled tubing; and



a plurality of components including a position measuring



aposition measuring tool, a downhole motor, anda cutting tool coupled to the coiled tubing, the motor comprising:



tool, a downhole motor, a cutting tool, and a whipstock coupled to the tubular member, the motor comprising a



motor shaft that is rotationally stationary relative to the whipstock while a ?uid?ows through the motor to oper ate one or more of‘the other components.



a tubular; 20



35. A method of‘operating a downhole tool, comprising: coupling a downhole motor and the downhole tool to a



tubular member; selectively maintaining the downhole motor in a substan



tially unactuated condition while?owing a?uid through the downhole motor su?icient to operate the downhole



tool; and operating the downhole tool. 36. The method of‘claim 35, wherein the downhole tool is disposed downstream from the downhole motor.



25



a motor body disposed in the tubular; the motor body having an axial channel extending through the motor



body; a motor shaft at least partially disposed in the axial channel, the motor shaft having a channel in ?uid communication with the channel of‘the motor body; and an output shaft disposed below the motor shaft, wherein the motor remains substantially unactuated while a ?uid?ows through the motor body to actuate a down hole tool disposed below the motor *



*



*



*



*
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