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(57) Abréegée/Abstract:

A slip spool for selectively supporting or snubbing a tubing string suspended in a wellbore can be mounted to a wellhead. The slip
spool has an axial passage to be aligned with the wellbore and at least two radial passages extending through a side wall of the slip
spool and communicating with the axial passage. At least two slip blocks are slidably supported within the respective radial
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(57) Abrege(suite)/Abstract(continued):
passages. The slip spool further includes actuators for moving the respective slip blocks between an extended position in which

they engage a component in the tubing string that provides a weight-bearing shoulder, and a retracted position in which the slip
blocks clear the axial passage of the slip spool. The slip spool facilitates live well service operations and eliminates scoring of an

exterior surface of the tubing.
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ABSTRACT OF THE DISCLOSURE

A slip spool for selectively supporting or snubbing
a tubing string suspended in a Wellbore can be mQunted to a

wellhead. The slip spool has an axial passage _to be

aligned with the wellbore and at least two radial paséages

extending through a side wall of the slip spool and

communicating with the axial passage. At least- two slip

blocks are slidably-Supported Within.the respective radial
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passages. The slip spool further includes actuators

moving the respective slip blocks between an extended
position in which they engage a component in the tubing

string that provideé a weight-bearing shoulder, and a

retracted position in'Which the slip bloéks clear the axiall

passage of the slip spool. The slip spodl facllitates live

well service operations and eliminates scoring of an

exterior surface of the tubing.
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SLIP SPOOL AND METHOD OF USING SAME

FIELD OF THE INVENTION

The present invention relates to slip and
snubbing assemblies and, more particularly, to a slip spool
used'to,selectively support or snub a tubing'string during

a well operation.

A

BACKGROUND OF THE INVENTION

In the oil ihdustry, slips have been essential
components of oii field drilling and seﬁ:vicing_ equipment
for many years. Conventional slips are sets of heavy'
hinged blocks with gripping diés that are positioned in a
slip bowl of a'rotary tabie to éngagé a drill pipe, casing
or production tubing. Angled surfaces in each ?sl_ip -block
mate with angled surfaces in the slip bowl. ':_The angled
surfaces \cause axial forces exerted by the weight of the
pipe on the blocks to be transferred into lateral gripping
pressure: on the 'pipe, which supports the pipé and thus

prevents it from dropping into the bore hole.

- As is well know:ri in the art, conventional slips
are manually engaged by oil field personnel who physically
maneuver the slips into the slip bowl so that they slide

into engagement with the casing or drill pipe. The slips

‘are disengaged by upward axial movement of the casing,

drill pipe, or production tubing to take the weight off the

slips. The slips are then lifted out of the slip bowl.\.An'
example of such conventional sli\p/s is described in United
States Patent 4,244,093, which 1is entitled' 'TUBING SLIP'.
PULLING TOOL and 1issued to K’lingensmith- on 'January 13,

1981.
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As is also well known in the art, certain wells
have natural pressure that ‘may overburden the weight of a
pluggeda tubing string. Consequently, maneuvering the
tubing string regulires a snubbing unit to prevent the
tubing string from being ejected from the well by the

natural well pressure. The snubbing unit functions like

1nvented Slips, and grips the tubing string to hold it down

against the fluid preasure in the well.

There is an ever increasing demand for obtaining
more oil and gas from existing wells. After a primary

recovery term of a well has expired, some form of reworking

18 required to obtain remaining 0il and/or gas from the

well. Usually 1in reworking these wells, such as 1in
preparation for a well stimulation process, the tubing
string must be 'removed' from the well-, oY pulled- up\” for
attachment of wellhead tools, and then lowered again to
insert the wellhead tools .through the wellhead. During
such operations, the tubing string is secured by slips or,
less often, by a snubbing unit. It 1is _the-r_efofe necessary
to remove and set the slips or the snubbing unit 1in
preparation for a well "stimulation process. Consequently,
slips and snubbing units are not only frequently used
during well drilling and completion, they are also required

equipment for well re-completion, servicing and workover.

However, the\handling of slips and snubbing units
can be dangerous and time-consuming. 'Mechanicali equipment
for moving slips has also been utilized in the past to
alleviate the manual labor.l - An example of a hydraUlical_ly
operated slip assembly used to grip pipe as.it 1s being run
i’nte or pulled from a well 18 'described in United States

Patent 5,027,926, which is entitled SLIP ASSEMBLY and



10

15

20

25

30

CA 02379497 2002-03-28

9-13523-27CA

igsued to Cox on July 2, 1991. Although Cox eliminat:es the
manual handling of slips, he does not -address, the problem
of preséure containment, which becomes an issue when a live
well requires some form of \rerrk or stimulation. ' Without

pressure containment, a live well must be “_killed” before

- control valves or a BOP in the wellhead can be opened. As

is known in the art, killing_'the well is a time-consuming

“and expensive process. Killing the well may also undo a

significant port of the benefits of well stimulation.

The problem of manipulating~tubing in\a live'Well'
has also been addressed, hoWever. Light-duty slips‘for_use
with coiled tubing have been invented, as described lIl .
United States Patent 5,590,867, entitled BLOWOUT PREVENTER
FOR COILED TUBING, which issued to Van Winkle on January 7,

1997. The slips incorporated in Van Winkle’s Dblowout

preventer do not have a conventional wedge structure,

however. Consequently, the gripping pressure on the pipe
is not increased by the weight of the pipe; ‘and the slips
incorporated. in Van Winkle’s blowdut préventer are not
adapted to support the .cénsiderable weight of a jointed-

tubing string.

Another disadvantage of prior art slip assemblies

- arises Dbecause the tubing string is ‘supported by frictilon

 forces between the slips and the exterior surface of the

tubing undér the gripping pressure on the tubing exerted by
the slips. In order to increase the friction, the gripping
surface of the slips is usually provided' with grippiling
teeth. Although ideally slips do not damage the tubing

surface, it has been found that even a single actuation of

‘the slips against the tubing can score the exterior surface

of the tubing. In today’s high performance well operations



10

15

20

25

CA 02379497 2002-03-28

1 9-13523-27CA

at elevated fluid pressures, this scoring can reduce the
useful life of the tubing, particularly in the case of coil

tubing, and potentially cause fl'uid leaks as the tubing is

pulled through seals, such as the tubing rams of a'BOP.

There 1s therefore a need for a pressure
containihg- slip spool that overcomes the shortcomings of

prior art slip assemblies.

SUMMARY OF THE IN'VENTION

‘ An\ objecf of the invention is to provide a
pressure; containment _slip' spool for \selective‘ly supporting
a tubing string suspended in a wellbore, by engaging a
component 1in the tubing string having a weight-bearing
shoulderjadapted to be engaged by slip members of the slip

spool.

A further object of the invention 1s to provide

- an apparatus for selectively supporting a tubing. string in

a wellbore, which does not score an exterior surface of the

tubing and can be used for either slip or snub‘OperatiOns.

The 1invention therefore, provides ‘an - apparatus
that includes a s8lip spool that can be mounted to a
Wellhead for selectively supporting a tubing string
suspended in the wellbore. The slip spool has an axi'al
passage to be aligned with the wellbore for-permitting the
tubing string to extend therethrough, and at least two

radial passages extending through a wall of the slip spool

and communicating‘ with the axial passage. The slip spool

is provided with at least two slip blocks which are
slidably supported within the respective at least two

radial passages. The-slip-spool further includes means for
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moving the respective slip blocks' between an extended
position in which the Slip'blocks engage a component in the
tubing string having a weight—bearing shoulder adapted to
be engaged by the slip blocks, and a retracted position in
5 which the slip blocks clear the axial passage of the' slip

spool.

In accordance with another aspect, the ‘ invention
provides an adapter pin for providing the weight-bearing
shoulder in the tubing string. The adapter pin comprises a

10 tubular collar having threads at a top end and at a bottom
end thereof for connecting the adapter pin to a tubular,
tubing head or a downhole tool. The bottom end preferably
further includes an inwardly and upwardiy bevel that
functions e's the weight-bearing shoulder. The siip blocks

15 1in the slip spool areedapted to engage the weight-bearing
shoulder of the adapter pin, thereby Supporting the weight
of the tubing string.

In an alternate embodiment, the adapter pin is

configured to function for both elip and snub dper'ations;

20 The embodiment of the adapter pin includes an area of
reduced diameter located beﬁween the top end bottom ends} a

top edge of the area provides the weight-bearing shoulder

for slip operations and a'bottom edge of the area provides

the Weight,—bearing shoulder for snubbing operations.' The

25 Weight—bearing shoulders may be inwardly beveled, and the
slip blocks may be ridged' to engage the bevels, to ensure
that the slip blocks cannot disengage the - adapter pin
unless a load extended by the‘tubing string is removed from

the slip blocks.

30 -  The apparatus in accordance with the i1nvention

permits the slip blocks _te ‘be extended and retracted in a
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convenient and safe manner, particularly during a live well

operation. Scoring of the exterior surface of the tubing

is also eliminated, thereby increasing the lifé:expectancy

~of the tubing.

Other advantages and features of the invention

will be better understood with reference to preferred

embodiments of the invention described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus generally described thelnature of the

invention, reference will now be made to the accompanying

drawings, showing by ‘way of illustration' the preferred

embodiments thereof, in which:

FIG. 1 1s a cross-sectional view of a slip spool
in accordance with one embodiment of the invention, showing -

slip blocks in a retracted position;

FIG. 2 1s a cross-sectional view of an apparatus

in accordance with the invention, illustrating the slip
spool shown in FIG. 1 and an adapter pin in a tubing string
supported by the slip | blocks, which are in an extended

position;

FIG. 3 is a cross-sectional view of an apparatus
1n accordance with another embodiment of the invention,

showing the slip blocks in the extended.position;

FIG. 3a 1s a cross-sectional wview of an another
embodiment of an adapter pin used with the apparatus shown

in FIG. 3;

FIG. 3b is a cross-sectional view of an apparatus

in accordance with another embodiment of the invention
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showing the slip blocks in an extended position and an

adapter pin configured for both slip and snub operations;

FIG. 3¢ is a cross-sectional view of yet another

embodiment of an adapter pin in ‘accordance. with the

invention;

FIG. 4 is a top plan view of the slip blocks

closed around a well tubing, as shown in FIG. 3, but with

-the'adapter pin not shown;

it

FIG. 5 1s a side view of a slip block used in a

furthér embodiment of the invention, ‘the slip block
including a tubing seal for providing a flui_‘d—tight seal

around a tubing;

FIG. 6a is a cross-sectional view of a hydraulic
cylinder, partially in a side view, showing a slip position
indicator in accordance with a further embodiment of the

invention;

' FIG. 6b i1s a cross-sectional view of an alternate
embodiment of an actuator used to extend and retract slip

blocks of a slip spool in accordance with the invention;

FIG. 7 is a cross-sectional view of a wellhead
equipped with the apparatus illustrated in FIG. 3 in a

process of 1installing a tubing hanger with attached tubing

string in a tubingnheadispOol in a live well without using

a service rig;

FIG. 7a 1s a. crosg-sectional view of a wellhead
equipped with an apparatus shown in FIG. 3b in a process of
installing a tubing_hanger with attached tubing String in a

tubing head spool in a live well in which the natural well
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pressure overbears a weight of the tubing string, and

snubbing is required;

equipped with the apparatus illustrated in FIG. 3, in a

rigless service for i1nstalling a tubing hanger with the

tubing string in a tubing head speol in a live well;

FIGs. 9 and 9a are cross-sectional views of a

wellhead equipped with the apparatus illustrated:in.FIG. 3,

in a process of inserting a mandrel of a blowout preventer

protector connected to a tubing string in the wellbore

without using a service rig; and

FIG. 9b is a partial cross-sectional view of a

lower portion of a wellhead in which a mandrel of a blowout

-preventer protector having a sealling assembly is inserted

by the eguipment illustrated in FIGs. 9 and %a, in order to

seal off against the well casing.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present 1nventlon prOV1des an apparatus that
includes a slip spool and a tubular collar for selectlvely
supportihg‘ and snubbing a tubin:g string suspe_nded in a

wellbore, and methods for using them during live well

operations. The spool and collar can be used to support or

snub a coil tublng strlng or a jointed tubing string. The

slip spool can be operated under well pressure SO that in

a live well operation 1t 1is not necessary to klll the well

in order to run a tubing hanger or the like through the
wellhead. The s8lip spool can be Operated remotely at a
safe di_stance from the wellhead, 1if desired.  Safety is

therefore a major factor and benefit of the invention.
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FIG. 1 is a cross-sectional view of a slip spool

'in accordance with one embodiment of the invention. The

slip spool 12 includes' an axial passage 14, which is
aligned with a wellbore and provides full-bore access when

the slip spool 12 1s mounted to a wellhead. A Dbottom

flange 22 1includes bores 18 for bolting the slip spool 10

to a tdp of another spoocl, guch as a blowout preventer

(BOP) or the like. A stud pad 20 of the slip spool body 12

 includes;threaded'bores 16 for receiving studs for mounting

another spool, Bowen union or adapter'to a top Qf the slip

spdol 10. < An annular groove 24 1is also provided in the

stud p'ad 20 and bottom flange 22 for receiving a gasket

seal (not ‘s_hown)' when the 'sl.ip \spool 10 is mounted to the

wellhead.

The slip spool 12 is also provided with at least
two radial passages 26 that extend through the side

walls 28 and communicate with the axial passage 14. Slip

‘blocks 30 are slidably suppbrted in the respective radial

paésage8'26.

‘The slip .s_podl 12 further includes means, for
example, hydraulic actuators 32, for moving t_he | re'Spective
slip Dblock 30 between a retracted position as shown in
FIG. 1, and an extended position as shown 1in FIG. 2. The
hydraulic actuators 32 are aligned with the radial
passages 26, which are perpendicular to ‘the- axial
passage 14 . Each hydraulic actuator 32 includes a
cylinder 34 having an outer end 36 and an inner end 38. A
radial flange 40 p'roVi-déd at the inner end 38 of the
cyli_hder- 34 1s bolted to the side walls 28 of the slip
spool 12 by mounting bolts 42. A piston 44 with a piston
rod 46 is slidably received in the cylinder 34 and the
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piston rod 46 is guided- by a cylinder end plate 48, which
is threadedly secured to the inner end of the cylinder 34.
The piston rod 46 is connected to an outer end of one slip

block 30 so that the slip block 30 is moved t'ogether with

‘the piston 44. Hydraulic nipples 50 are provided at innerxr

and outer ends 38, 36 of the cylinder 34 for connecting

pressurized hydraulic fluid lines (not shown) to the

hydraulic actuator 32. = O-ring seals 52 are provided

‘between the piston 44 and the cylinder 34, and between the

pliston rod 46 and the ‘end plate 48. A gasket seal 54 1is

also provided between the radial flange 40 and the side

wall 28 of the slip spool 12.

It should be noted that any other known actuator
can be wused instead of the hydraulic actuators 32 for
moving the slip blocks 30. For eXample, mechanical SCrews

can be used, as will be explained below in more detail with

‘reference to FIG. 5b.

The slip blocks 30 in their retracted position,
as shown 1in FIG. 1, are received within theﬁ 'respective
radial passages 26 of the slip spool 12, thereby providing
full-bore access to the well through the axial passage 14.
When the slip blocks 30 are in their extended position;,as.
shown in F'IG. 2, the inner ends 56 thereof, which have a
contoured profile (see FIG. 4), are' closed 'around a

tubing 58 (shown in broken 1ines); As shown in FIG. 2, an

| app'aratus 10 in accordance with the invention includes a

slip spool 12 and an adapter pin 60, which is used in
combination with the slip '.spool 12. The adapter pin 60
connect'Ss to the 'tubing 58 (shown in broken lines), has a

diameter greater than the diameter of the tubing 58 and

includes a weight bearing shoulder 62 at its bottom end.
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The weight-bearing shouider 62 1s supported by a top edge
of the inner ends 56 of the slip blocks 30 so that the
entire weight of thé tubing 58 1is .s‘upported by the slip
spool 12. Thus, there 1s no frictional forde 'or. gripping
pressure required to support the tubing string and,

therefore, scoring and deformation of an exterior surface

of the tubing 58 is avoided. The hydraulic actuators 32

provide force to extend and retract the slip blocks 30,
rather than generating gripping pressure to support the

tubing string.

The adapter pin 60 generally includes side
walls 64_ with a pin thread 66 at a top end thereof, and a
box thread 68 at a bottom end thereof. The box thread 68

at the bottom end of the side wall 64 1s for 'engagemenlt

~with threads at the top end of the tubing string 58, and

the pin thread 66 at the top end of the\sidewa1164 is for
engagement with threads at the bottom of a tubing hanger 70
(shown by broken lines). The adapter pin 60 isfpreferably~
loﬁg enough that the top'eﬁd extends above the étudpad 20
of the Slip . spool 12, or higher, when the we‘ight—béaring
shoulder 62 is supported by the slip blocks.BO; so that the
tubing hanger 70 can be connected to the adapter‘pin 60, or
any one of a tubular, a downhole tool and a wellhead
component that is to be' inserted through the .axial

passage 14 into the well.

It should also* be understood that: the slip

blocks 30 can engage any welght -bearing shoulder; of a tool

or component in a tubing string, when such a component is
available. Nevertheless, for more security, a specially

designed adapter pin 61 (FIG. 3)  is providéd in an

apparatus 11, in accordance with another embodiment of the
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invention. The adapter pin 61 has a structure ‘,similar to
the adapter pin 60 shown in FIG. 2. .The bottom end of the
side wall 64, however, includes an inward and upward

bevel 72 that provides the weight-bearing shoulder.

Apparatus 11 shown in FIG. 3 includes components
and structural features similar to those indicated by
similar numerals in FIG. 2, and will not be redundantly

described. The slip blocks 30, however, .include a

. wedge-s'haped ridge 74 along an upper edge of the contoured

portion of the inner end 56. The-wedge-shaped ridge.74 has
a profile complimentary with the lbeveled_ bo't..tom\ end 72 of
the adapter pin 61. The beveled bottom end 72 of the
adapter pin 61, in combination\ with the wédge—éhaped
ridge 74 of the slip blocks 30, advantageously :pro'vides. a

secure engagement under the weight of the tubing string in

order to ensure that the slip blocks 30 cannot back off

‘from the adapter pin in the case of hydraulic power

failure. It also adds a safety factor, since the slip

blocks cannot be ‘retra‘c'ted‘by the actuators 36 unless the

- weight of the tubing 'string 58 1is lifted off the sli_p

blocks 30.

FIG. 3a illustrates an adapter ©pin 63 in

accordance with a further embodiment of the invention. The

adapter pin 63 includes components and structural features

that are similar to those of the adapter pin 61 illustrated

in FIG. 3,-which are not redundantly described. \instead.of

the pin thread 66 of the _adapt_ér | pin 61 shown in FIG. 3,
however, the top end of the adapter‘ pin 63 includes a box
thread 67 for connection to any one of a tubular, a

downhole tool and a wellhead component having pin threads.



10

15

20

25

30

-~ .CA 023.79497 2002-03-28

- 13 -

FIG. 3b illustrates another embodimez-nt of the
apparatus 16 1in which the slip blocks 30 and an adapter

pin 69 are adapted to function as a slip or snub unit. In

addition to the wedge-shaped ridge 74 along the upper edge
of the contoured portion of the inner end 56 of the slip
blocks 30, there is a wedge-shaped ridge 75 along a lower

edge of the contoured portion of the inner end 56. The

adapter pin 69 is longer and inclludes an area ':Of reduced

diameter 77 between opposed weight-bearing shoulders 72 at
the top end 73 at the bottom. The weight-bearing

shoulde'rs 72 and 73 are prefer_'ably beveled, as described

above. If there is a high natural pressure in the well,

the wedge-shaped ridge 75 engages the weight‘—bearing

shoulder 73 to snub the tubing string 58 to prevent it from

‘being ejected from the "well_. | Other parts of the

apparatus 11 shown in E"IG.\ 3a are the same as described

above.

FIG. 3c illustrates. an adapter pin 71 in
accordance with a further embodiment of the invention. The
adapter pin 71 1is identiéal.to the adapter pin 69 described
above, except that ratlllrl-er than a pin thread 66 ét the top

‘end, the adapter pin 71 includes a box thread 67 at the.top

end and a box thread 68 at the bottom end for connection to

any one of a ' tubular, a downhole tool and a ‘wellhead

\ccmponent having pin threads. As will also be understood

by those skilled in the art, the adapter pins 69, 71 may

also have pin threads 66 OH\each end.

Apparatus 10 and 11 shown in FIGs. 2 aﬁd 3 may be
provided with more than two slip blocks 30, for example,
three or four slip blocks 30 spaced circumferentially about

the center passage 14 of thé_ slip Spool 12. Each of the

9-13523-27CA
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slip blocks 30 of the apparatus 10 and 11 are gener'a.lly
wider than the diameter of the tubirig 58, as shown in
FIG. 4, to provide a substantially complete annular support

edge contacting the load-bearing shoulder 62 or 72 of the

respective adapter pins 60, 61, 69 or 71 (see FIGs. 2 and

3), in order to maximize the contact surface with the

load-bearing shoulder, and thereby reduce the amount of

stress to which the adapter pins 60, 61, 69 or 71 are

exposed.

In _'accordance‘ with a further embodiment of the
invention, the slip blocks 30 are modified to function as
slip/snub rams and tubing rams of -a blowout preventer
(BOP) . The tubi_ng rams of a BOP seal around \t\he tubing
when they are extended to-'.c'los'e the annulus of the BOP.
For this purpose, the _sl_ip‘, blocks 30 are made wide enough

to block the axial passage 14 of the slip spQOl 12 (FIGs. 2

and 3). ‘An elastic seal 76 is provided 1n the inner

ends 56 of the respective -‘slip blocks 30, as shown in
FIG. 5. The elastic seals 76 seal around the tubing 68 in
a manner well known in the art. Other seals-'- (not shown)
are also provided between the slip blocks 30' and' the
respective radialhpassages 26,’90 that the well pressureis
contained within the ahnulus‘of‘the slip spool 12 below the
slip blocks 30 when the slip blocks 30 are in the extended
pOsition;‘ The elastié seals are commtmly used for the
tubing rams of BOPs énd are theréfore well known in the'

art.

FIG. 6a 1llustrates another embodiment of the
hydraulic actuators 32 shown in FIGs. 1, 2 and 3. An
hydraulic actuator 33 ha‘_s an indicator shaft 84 for

indicating a position of'the slip blocks 30 with.reSpect e
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the axial passage 14 of the slip spool 12, as shown in
FIGs. 1 and 3. The hy'draulic actuator 33 has components
and structural features similar to those of hydraulic
actuators 32, which are indicated by similar numerals in
FIG. 1 and are not described. - The hydraulic actuator 33
includes an outer end plate '73 threadedly mounted to the
outer end of the cyllnder 34, The end plate 78 has a
central bore 80 through which the 1ndlcator shaft 84
reciprocates. A tubular sheath 82 extends outwardly from

the end plate 78. The tubular sheath 82.1s aligned with a

central bore 80 of the end plate 78 so that the indicator

shaft 84, which 1is connected at its inner end to the

piston 44, is surrounded and ©protected by tubular

sheath 82. A sight window 86 in the 'tubu,larl sheath 82

permits an outer end of the indicator shaft 84 to be viewed

as the .indicator_ shaf,t 84 moves with the slip block 30.

- Indicator marks 88 may be provided on the tubular\sheath 82

to indicate a position of the associated slip block 30 with

respect to the axial passage 14. An O-ring 90,is provided

_between the indicator shaft 84 and the central \bore. 80 of

the end plate 78 to.prevent hydraulic.fluid leakage.

FIG. 6b illustrates ah alternate'embodiment of an

actuator 35 that can be used to extend and retract the slip

blocks 30 into and out of the axial passage 14 (FIGs. 1-3).

The actuator 35 uses a mechanical screw 52 to apply the

force 'required for extending and retracting the slip

blocks 30. The me.chan'ical screw 92 1is threaded through
mechanical screw threads 97 in the end plates 79 of the

cylinder 34. The cylinder 34 is not filled with hydrauli*'c

fluid but may be packed with a lubricating grease, or the

like. The mechanical screw 92 1is connected to the piston

‘rod 46 Dby a cylinder 96 retained in a socket 94 by



10

15

20

25

30

CA 02379497 2002'-03-28

19-13523-27CA

retaining nut 98 that engages external threads 95 on an

outer wall of the socket 94, in a manner well known in the

art. The cylinder 96 is connected to, or machined on an

inner end of the mechanical screw 92. The cylinder 96

retained in the socket 94 by the retainer net 98 permits
the mechanical screw $92 to be rotated using, for example,
an hexagonal nut 99 on an\ outer end of the ‘mechanical
screw. Rotation of the mechanical screw 92 translates into
axial force on the piston rod 46 to extend or retract the

slip block 30.

FIG. 7 illustrates a \procedure off using an
apparatus 10, ll-adescribed in detail with reference to
FIGs. 2 and 3, to 1install a tubing hanger 100 into the
tubing head spool 102, or to remove it from\the tubing head
spool 102. It 1is Well known in the art that fthe tubing
hanger 100 must be set 1in the tubing head spool 102 1in
order to suspend the production tubing string '104 in the
well after the production tublng string 104 has been run
into the well durlng well completlon as described in
Applicant’s co-—pendlng Canadian Patent Applicati.on Serial
No. 2,338,097 entit-led ‘ME'I"HOD AND A’PPARATUS FOR INSERTING A
TUBING HANGER INTO A LIVE WELL, which was filed on
February 23, 2001. It is also ‘well known that the tublng
hanger 100 must be removed from the tubing head spool 102
when a mandrel of a BOP protec.tor 1s to be inserted into
the wellhead (s‘ee FIGs. 9 and ' %a) , . as explained, 'for
example,- in Applicant’s CO- pending | Canadian Patent |
Application Serial No. 2, 303 058 entltled BLOWOUT PREVENTER
PRQTECT.OR AND -METHOD OF USING SAME, which was filed on
March 28, 2000. It is furthermore well known that slips
are required to be set and removed to support the tubing

string 104 during many other well operations, particularly



10

15

20

25

30

 CA 02379497 2002-03-28

- 9-13523-27CA

1f the ‘Operatioh requires any manipulation of the tubing

'string 104.

The apparatus"_ll permits slip blocks 30 to be

)

extended or retracted under well pressure of a live well

without killing the weli._ The apparatus 11 is mounted to a
top of a BOP 101, which is mounted to a top of a tubing
head spobl 102. Mounted on the top of the slip spool 12 18

a Bowen union 106, well known in the art.

A landing joint 108 is adapted to be connected to
the tubi‘:ng hanger 100. The l‘anding joint 108 is inserted
through a passagé 110 of an annular adapter 112, as
described in Applicant’s co-pending Canadian Patent
Appl_ication No. 2,338,097 referenced above'.' - Th.e\

passage 110 includes a packing cavity at a top thereof,

~which retains a steel packing washer 114. A high pressure

packing 116, such as a chevron packing, is retained above
the s_téel -'packing waéher 114.  The highi pressure
packing 116 closely surirouﬁds and provides a high pressure
seal aropnd the landing joint 108 1n order £o eﬁnsure that
well flﬁi‘ds do not escape to atmosphere whén the tubing
hanger 100 is inserted .int'o, or removed Ifrom the tubing
head sdel 102, The high pressure'paCKing 116 is retained
by a gla‘nd_'- nut 118. A safety nut 120 threadedlyf -engages a
spiral thread on an outer periphery of the top end of the
annular adapter 112. A top wall of the saféty nut 120
projects 1inwardly to cdver the gland nut 118 1r1 order to
ensure that the gland nut 118 1s not stripped,lby fluid

pressures-exerted on the high pressure packing 116.

A side wall of the annular adapter 112 includes
at least two eyes or hooks 122 which receive\' chaln or

cable 124 that ig connected to a hoisting mechanism, such
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aS- a _boom truck (n.ot shown), 1n order to suspend the
annular adapter 112 while the landing Jjoint 108 1is
connected to a top end of the tubing hanger 100;_

The slipblocksBO of the apparatus 11 are in the
extended position, £o support the beveled bottom end of the
adapter pin 61 which was connected tothe top'of_the tubing
string 104 after\ ‘the tﬁbing string. 104 was run into the
well during the *w'ell completion operation. A retrievable
plug (not shown) .sealﬂs the tubing string 104 to prevent
well fluids within the well from fl_owing out .through the
tubing string-104. A top end of the adapter pin 61 extends
up through the slip spool 12 to at least near a top of the
Bowen union 106;‘.Aftet the tubing hanger 100 is connected
to the top of the ad‘apter pin 61, the annular adapter 112
with thé 1anding 'joint 108 extending therethrough,‘ 18

.hoisted above the wellhead.

The landing joint 108 is then connected to the

top end of the tubing hanger 100, and the ~annular

adapter 112, which‘is suspended from the cables.124 by the

‘boom truck, is lowered and slides down around the lan'd‘ing

Joint 108 so that a lock nut 126 of the annular adapter 112

can be threadedly engaged'with the threaded connector 106.

"o

e annular adapter 112 seal the

interface between the annular adapter 112 and the Bowen

‘union 106. Thus the axial passage 14 of the slip spool 12

1S _seale_d against leakage when the bleed ports 130 of the

~annular adapter 112 are closed.

Pressure 1is then equalized between an annulus of
the live well below the tubing rams of the BOP 101 and the
axial passage 14 of the slip spool 12 , which communicates

with thé annular adaptexr 1'12, _ using a bleed hose (not
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shown)'between the pressure bleed ports 130 on the annular

adapter {112 and oorresponding ports or valves 132 of the
tubing head spool 102. After the reSpect:Lve valves are
closed, the tubing rams of the BOP 101 are Opened in order
£o permlt the +tubing hanger 100 to be lowe-red into the
tubing head spool 102. ' -

The landing joint 108 is connected to a lifting
mechanism such as a ser\iice rig (not shown) SO that the
landing = joint 108 with the entire tubing '.string'lof-l
suspended therefrom, is lifted by operating the aervice'rig
to remove the weight of the tubxing string 104 from the slip
blocks 30 of the apparatus 11. 5The slip blocks 30 are then
moved _to the retracted position as shown in FIG. 1 by
operating the hydraulic actuators 32 to clear the axial
passage 14 of the slip spool 12. The retra.cting‘ of slip
blocks 30 is performed under well pressilre- because the
tubing rams of the BOP 101 are fully opened. ThlS permlts
the tublng hanger 100 to 1owered together with the tublng
strlng 104 in one stroke.through both the slip spool 12 and
the BOP 101, wuntil ‘the tubing hanger 100 is in position
within the tubing -head- spool 102. Once \the 'tﬁbing
hanger 100 is '-seated in ‘the tubing head spool 102, 1lock
bolts 134 are adjusted to lock the tubing hanger 100 within
the tublng head spool 102.

The landing Jjoint 108 is then rotated to

disconnect it from the tubing hanger lOO; and the landing

Joint 108 1is pulled up by the service rig or the boom truck
until the 1andihg joint 108 1is aboVe the blind rams of the
BOP 101. After the blind rams of the BOP 101 are closed,
'preSSure\, 18 Vented, from the_ ahnular \-ada-.pter 112 by, for

example, opening the  pressure bleed ports 130.
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Subsequéntly, the annular adapter 112 and the Bowen

union 106, 1f desired, can be removed by the boom truck.

The steps requ'ired to remove  the '.tubing

‘hanger 100 from the tubing head spool 102 are a reverse of

the above-described process.

o,

FIG. 7a illustrates the process described above
when the tubing hanger 100 must be inserted into a live

well with a high natural pressure that overbears a weilght

of the ':ubing string 104. The tubing adapter 69 is used
instead of the tubing adapter 61 shown in FIG. 7. As can

‘be seen, the pressure in the well forces the bottom

shoulder 73 againSt the Wedge~shaped .ridge. 75 of the alip

‘blocks 30, which snub upward movement of the tubing

string-104. In all other respects, the proceSs is the same

as described above.

FIG. 8 illustrates another example of using

apparatus 11 1n a rigless well servicing operation to
install the tubing-‘ hanger 100 1into the tubing head:
spool 102 or rémo‘ve, it from the tubing head spodl 102. In
this example app'aratus 140 replaces the conventional
BOP 101 of FIG. 7. Apparatus 140 includes a BOP 142 having
tubing rams and blind fams simiiar. to thos-e\ of a
conventional BOP. A pair of bi—directional prime movers,
such as hydraul-ic cylinders 144 are secured to the BOP 142
at opposed sides thereof. Apparatus 140 is described in
Applicant’s co-pending Canadian Patent application Serial
No. 2,363,710 entitled SPOOL FOR PRESSURE CONTAINMENT USED
IN RIGLESS WELL COMPLETION, RE-COMPLETION, SERVICING OR
WORKOVER, which was filéd'on'December 31, 2001. :
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The procedu.ré to be described Dbelow with

reference to FIG. 8 1s similar to the procedure illustrated

in FIG. 7, and the same sieps are not described. The major
difference between the proCedure\illustrated‘in~FIG. 7 and
the procedure illustrated in FIG. 8 lies in that the
lifting of and lowering of the tubing hanger 100 with the
tubing string 104 \ suspended therefrom are accomplished by
operating the hydraulic cylinders 144 of the apparatus 140
rather than by using a Cdnventi’onal rig. In brder Lo
corine'ct the 'land:i.rig jO‘int 108 to the cylinders 144, .the
landing joint 108 is rotatably suspended from aﬁd supported
by a base plate l46jbefofe it is inserted into the annular

adapter 112, and hoisted together . with the annular

adapter 112 above the threaded connector 106 which 1is

mounted on the top of the slip spool 12. Two extension
rods 150 are also connected at their top ends .t.o' the base
plate 146. The combination of the annular adapter 112, the
landing joint 108 and the rotatably conneétedf base
plate 146 with the extension rods 150, 1is then lowered to

permit the lower end of ‘the 1landing 3joint 108 to be

connected to the top end of the tubing ‘hanger 100, which

has already been mounted to a top-of'the pin adapter 61 at

the top of the Bowen union 106. After the landing

joint 108' is connected to the top end of the tubing

hanger 100, the two extension rods 148 of an adequate
length, are connected to the piston rams 150 of thé
respective hydraulic'cylindefs 144, which are hydraulically,
locked in a position close to their fully extended
condition. The-énnular adaptef ll2lis then further-lowered
by operating the boomQ truck suspending the <chains or
éables 124, and _s_lides down over the Jlanding joint 108

until the lock nut 126 of the annular adapter 112 engages



10

15

20

25

30

CA 02379497 2002-03-28

' o '9-13523-27CA
- 22 - ~

the threads of the threaded connector 106 and the
O-rings 128 around the annular adapter 112 seal the _
intej:jface between the annular. adapter 112 and the Bowen

union 106.

The tubing rams of the BOP are opened to clear

the passage for the tubing hanger 100 to be inserted

therethrough into the tubi_ng head spool 102 after well

pressure between the annulus above the BOP 142 __and_' in the

~annulus below the BOP 142 is balanced. The hydraulic

cylinders 144 are actuated to lift the base plate 146 and
the tubing string 104 suspended therefrom in order to

remove the weight of _thé tubing string 104 from the slip

blocks 30 of the apparatus' 11, which 'support the beveled
bottom end of the adapter pin 61. Thus, the slip blocks 30
can be retracted from the . eXtended pOsitidn‘ under well
pressure to .clear ‘the a')‘;ia\i  passage 14 of the slip

spool 12. The hydraulic-cylinders 144 are theﬁ;Operated to

lower the tubing string 104 ‘and insert the tubing

hanger'loo into the tubing head spool 102.

A further example of using the apparatus 11 in a
live well operat-ion' 18 \’.déScr_ibed below with reference to

FIGS. 9 and %a. A mandre'l 160 of a BOP protector having a

pack-off assembly 162 at a bottom end ‘thereof,' is to be

inserted through a well head 98 from which a tubing
string 104 is suspended. . The - tubing string 104' is
supported by the slip blocks 30 of the apparatusfll,.which
is mounped to a top of the apparatus 140 of the
wellhead 98. The apparatus 140 is the same as that
described with referencé to FIG. .8, and  1s mounted to a
tﬁbing head spool 102. ‘The tubin'g string 104 is normally
supported by a tubing hangér inside the'-tubing head
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spool 102 but the tubing.hanger has been pulled out of the
well in a procedure which is a reverse of the tubing‘hanger.
ineertion process deseribed With reference to FIG. 8.
Thus, the top end of the:adapter pin 61, whieh is connected
to the top end of the tubing string 104, and- is supported
at the beveled bottom end on the slip blocks 30 of the

apparatus 11, extends through the. central bore of the Bowen‘
union'lOG. A pup jOlnt-164 Wthh\haS a length greater than
the length of the mandrel 160 having a box thread (not

shown) at the bottom thereof 1is connected to the pin

threads 66 (FIG. 3) at the top of the adapter pin 61. The

mandrel 160 is equipped with an annular adapter 166. The

annular adapter 166 includes packing rings 168 constructed
of brass, rubber ‘and '.fabric, disposed within the annular
adapter 166 and secured by a gland nut 170. The packing

rings 168 and the gland nut 170 define a vertical pagsage

of a same diameter as a periphery of the mandrel, to

prrovide a fluid seal between the mandrel 160 and the

annular adapter 166 .

The mandrel“l60,\ which 1S surrounded by the
annular adapter 166, 1is connected at its top"_ end to a
connector 172 that ineludes a base plate 174. * The

connection of the top end of the mandrel 160 to the

connector is described in detail in Applicant’s patent

applications referenced above. The connector 172 further

includes a lock nut 176 for engagement with the external

‘threads of the annular adapter 166. A fracturlng head 178

‘having a central pa-ssage 180, and at least two radial

passages 182, is mounted to the tOp of the base plate 174 .
Two hlgh ,pressure valves_184 are also mounted to the
fracturing  head 178 to ‘close the radial passages 182,

respectively. The .combination of the fracturing head 178
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and the base plate 174 with all ~other cofnpOnen';s .attached
thereto is hoisted above the wellhead 98 . The mandre1:160
is\thenialigned with-the puppjoint 164 and is lowered over
the pup joint 164 until the pack-off assembly 162 at the
bottom end of the mandrel. 160 is inserted into: the axial

passage 14 of the slip spool 12 above the slip blocks 30

and the annular adapter 166 is received in the landing

bowl 107 of the Bowen union 106. The lock nut 169 of the
annular adapter 166 18 then connected to the Bowen
LlIllOl’l 106 to secu:r:ely lock the connectlon of the annular-
adapter 166 with the _threaded connector 106.  The pup
jolint 164 is long \enough 'that the top end 186 of 'the pup

joint 164, which h-as a pin thread, extends aboﬁre the top

- end of the fracturing head 178.

A tubing\adapter~188 is*then connected-to the top
end 186 of the pup joi'nt 164. The tubing adap-’ter 188 1s
also connected to the top of the fracturing head 178. The
extension rods 148 of an adequate length are then connected
at-thelr lower end to the piston ram 150 of the respective
hydraullc actuators 144 and at. their upper end to the base

plate 174 by means of the hex head 190 and. a connector 192.

- After the base plate 174 1is connected to the hydraulic

cylinders 144, a high pressure valve 194_(partially shown)
can be hoilsted by the'boom truck (not shown) to the top of-
the tubing adapter 188.  The high pressure valve 194 is
then mounted to the top of the tubing adapter 188

The weight of the tubing string 104 and the
combination of the connector 172 with‘ the base plate 174,
the fracturlng head 178, and all other components attached
thereto :is supported on the slip Dblocks 30 of the
appar_atus 11 by the adapter pin 61. In order to retract
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the slip 'blbcks 30 to clear the axiél passage 14 of thé
slip spool 12, the wéight'of the tubing.string 104 and all
attachments must be removed by' operating the ‘hydraulic
actuato-rs 144 to ,extend'-pi,ston. rams 150 to slightly 1ift
the base plate 174. "I‘his‘ c_:an be 'done either: before or
after the well pressure is equalized across the BOP'and the

tubing rams (not shown) of the:BOP"l42 are opened.

After the tubing 'rar\ns of the BOP 142 of the
apparatuls 140 are opened and the 'slip blocks 30 are moved
to the retracted _position (see in FIG. 1), the
cylinders 144 are operated to lower the mandrel 160 down
through the slip spool 12 and the BOP 142. When the
mandrel 160 1is 1in an_operating position; the bottom end of
the packfoff assembly 162 is in sealing contact with a bit
guide 196 connected to a top of the well casing 198. ‘The
bit 'guid'e 196. caps the\.well casing :L‘98 to protect the top

end of the well casing\l98 and provides a seal between the

well casing 198 and the tUbing head spool 102, in a manner

well known in the art.

The mandrel 160 has optional and variable lengths
of extension sections. = Thus, ‘the. as_sémbl_ed mandrel 160
including the pack?off assembly 162, 1s -pre-—adju'sted in
length to ensure that the lock nut 176 can be .threadedly
engaged with the énnular; ada'pter' 166 when the pack-off

assembly 162 is seated against the blt guide 196{

A éonverﬁ;tiona'l BOP that does not have hydraulic
cylinders, for exa\r'nple., ‘the BOP 101 illustrated in FIG. 7,
may be used in place of the'apparatus 140 shown 1in FIG. 9a.
If s0, the connec_tor 172 having the _base'pla'te 174 is

connected to a service rig or some other injection tool
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capable of supporting the weight that is not offset by the

well pressure of the tubing string.

FIG. 9b 1llustrates a further example of using
the apparatus 11. In this example, the mandrel 160 is to
be 1nserted into a live well with the tubing string 104
suspended by the slip blocks 30 ¢of the apparatus 11 mounted
on the wellhead as shown in FIG. 9a. In this application
the tubing head spool 102 is directly connected to the well
casing 198 without the Dbit guide 196 (see FIG. Sa).

Therefore, the bottom end of the mandrel 160 must be
extended i1nto the well casing 198 to seal against the well
casing 198. A sealing assembly 200 attached to a bottom
end of the mandrel 160 includes a cup having a resilient
depending skirt and other components to retain the cup, as
described 1in Applicant’s United States Patent No 6,626,245,
1ssued on September 30, 2000. When the sealing
assembly 200 is inserted into the well casing 198, the cup
of the sealing assembly 200 radially expands under well
pressure agalnst the inner surface of the well casing 198,
thereby sealing against the well casing 198. Otherwilse,
the equipment and tools are the same as used 1in the
operation described with reference to FIGs. 9 and 9a and

similar steps are followed.

Although the 1nvention has been principally
described with reference to operations in which slips are
required to support the weight of a tubular string in a
well bore, which is the most commonly encountered condition
in well servicing, it should be understood that the
apparatus 1n accordance with the invention 1s equally
adapted to be used as a snubbing unit as described above in

any downhole well servicing operation. The apparatus can

DOCSOTT: 192577\2
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be used in various - other app'lications required for
seleetiVely _supportiﬁng.\ or snubbing a tubing string
suspended in a wellbore. The embodiments of the invention
described,above should be underStOOd to be exemplary-enly.
5 Modifications and improvementsto those embodiments of the
invention may.become.apparent te these*skilled in the art.
The foregoing deSCription.-is.'intended to be 'exemplary
rather than llmltlng The scope of the invention 1is

therefore intended to be llmlted solely by the scope of the

10 appended clalms.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A Slip spool'for selectively supporting Or snubbing a

tubing string suspended in a wellbore comprising:

a pressure containment spool adapted to be mounted to

a wellhead, the spool'haﬁing an axial passage to

be aligned with the wellbore fo-_r permitting the
tubing string"to extend therethrough,’ and‘ at
least two radial -passag'es- 'extending | through a
side wall of'the spool and'communicating with the

axlial passage;

at_- least two slip blocks slidably supported within

the respective radial passages; and

means for moving the respective slip blocks bet'we'en
an extended position in ~wh:i.c:h the slip blocks
engage a compoﬁent in the tubing string having a
‘weight-bearing shoulder 'adapted Lo be engaged by
the slip blocks,' and a retracted pdsition in
which the slip blocks clear the axial'passége of

the spool.

2. A slip spool as claimed in claim 1, wherein the at
least  two radial passages are substantially

perpendicular to the axial passage.

3. A slip spool as claimed in claim 1, wherein each of
the at least two slip blocks compfises.a wedge-shaped
ridge along an upper surface of a contoured inner end
thereof 'so tha_t the ridges engage a bev"e'led\ rei:ess:

formed in the we-ight—be_aring shoulder of an adapter
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pin in the tubing String'when.the slip blocks are in

the extended position.

A slip spool as claimed in claim 1, wherein each of

el

the at least two slip blocks comprises a wedge-shaped
ridge along a lower surface of a contouredinnér end
thereof so that the ridges engage a beveled recess
formed in a weight—bearing shoulder of an adapper'pin
in the tubing string when the slip blockslare in the

extended'position.

A slip spool as .\c.:_laimed in claim 1, wheréin the at
least two slip blocks further comprise fluid seals-so
that in the extended position the slip blbcks' close
an annulus petween the '_tubing‘ string a.nd the side
wail of the axial passage of the spool in a fluid-
tight seal. '
~A,slip Spool as claimed in claim 1, wherein the means

for moving the at least two‘Slip plocks cdmprises at
. 1east two hydraulic actuators mounted to  the spobl

and connected to the respective slip blocks.

A slip spool as claimed in claim 6, wherein each of
the hydraulic actuators comprises an indicator for
indicating a position of the respective slip‘ block

moved by the hydraulic actuator.

A slip spool as claimed in claim 1, wherein the means
for moving the at least two slip blocks comprises at
least two mechanical screw actuators mounted to the

spool and connected to the respectiVe slip blocks.
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9. An apparatus for selectively supportihg; a tubing

string suspended in a wellbore comprising:

a pressure containment spool adapted to be-mountsd to
a wellhead, the spool having'an'axial;passage to
. be aligned with the wellbore for perrriittirig the
tubing stringp to extend therethrdagh, and at
least two radial passages extending through a
side wall of the spool and commuﬁicatingwith the

axial passage;

an adapter pin adapted to be connected to the tubing
- string, the adapter pin = providing a
Weight-béaring'shoulder for supportingthe tubing

string;

at least two sllp blocks slidably supported within

the respective radlal passages, and

means for movj'.ng the respective slip blocks between
an extended pc>81t10n in which the Sllp blocks
engage the weight-bearing shoulder of the adapter
~ pin, and a retracted pOSlthIl in Wth.‘h\ the slip
blocks-clear the axial passage of the spool.
10. Ane apparatus as cl_aimed in claim 9, wherain the at
1east two - radial passages are substantially

perpendlcular to the axial passage

11. An apparatus as claimed in claim 9, wherein each of
the at least two slip blocks comprises a wedge-shaped

ridge along a contoured upper surface of an inner end

':hare-of so that the ridges ,engage- a beveled recess

formed in the-Weightebearing shoulder of the adapter
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pin when the slip blocks are in the extended

position.

A slip spool as claimed in claim 9, wherein each of

the at least two slip'blocks comprises a wedge-shaped
ridge-alohg a lower surface of a cOntoured inner end
thér_eof sO that the ridges ehgage a beveled recess
formed in a weight-bearing shoulder of an adapter pin
in the tubing string:when the slip blocks'are_in the

extended position.

An apparatus as claimed J.n claim 9, wherein the at
1eést two slip blocks further comprise fluid seals so
that 1in the extend_ed position the slip blocks close
an annulus be-tween' the tubing string and the side
wall of the éxial -passage of the _spool in a

fluid-tight seal.

An apparatus as claimed in claim 9, wherein the means
for moving the at least two slip blocks comprises at
least two 'hydrauli'c ~actuators .'mounted to'.‘ 'the spool

and connected to the respective slip blocks.

An apparatus as claimed in claim 14, wherein each of

‘the hydraulic actuators comprises an indicator for

indicating a position of the respective slip block

mo?ed by the hydraulic actuator.

An?apparatuslas claimed in claim 9, wherein the means
for moving the at least EWO slip blocks comprises at
least two meChanical ‘screw actuators mounted to the

spool and connected to the respective slip blocks.
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17. An adapter pin for providing a 'weight-bearing
shoulder in a tubing string to be supported by slip
blocks of a slip spool, COmprising a tubular collar
ha;vj.ng threads at top and at bOttom \ends'\ther*eof for
connecting the adapter-pin td the tubing String; and
the bottom end fﬁrther including an inward;and upward

bevel .

18. An adapter pin" as claimed in claim 17, wherein the
tubular collar comprises a box thread at the bottom

end and a pin thread at the top end.

19. An adapter pin as claimed in claim 17,. wheréin_ the
tubular collar comprises a box thread at the bottom

end and a box thread ét the top end.

20.. : An adapter pin as claimed in claim 17,' wherein the
tubular collar has a length such that the top end
extends above a top of the slipSPOOl‘when the‘bottom

"end of the tubular collar 1s .Supported by the slip
blocks extended inwardly from a side wall of the'slip

spool to support the tubing string.

21. An adapter pin for providing weight-bearing shoulders
in a tubingstring.to be supported or snubbed by slip
blocks of a slip spool, comprising a tubular collar
ha'{ring threads _at top and bottom ends fthereof\ for
connecting the,adapter pin to the tubihg string, and
an; area of reduced diameter between the top and
bottom éndswith_a‘first weightebearing shoulder at a
top and a second weight_-—bearing shoulder at'a bot tom
of the area . 'of- reduced dlameter, the first

weight-bearing shoulder being' adapted to "‘ cboperate
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with the slip blocks to suppo_r_t the tubifng \ string,
while the second weight-bearing shoulder is adapted
to cooperate with the sl;Lp blocks to snub the tubing

string it the tublng strlng requlree snubbing.

22. An adapter pin as claimed in claim 21, wherein the
tubular collar comprlses a box thread at the bottom

end and a pin thread at the top end.

23. An adapter pin as claimed in claim 21, wherein the
tubular collar comprises a box thread at the bottom

end and a box thread at the top end.

24, An adapter pin as claimed in claim 21, wberein‘ the
. tubular collar has a 1ength such that the top end
extends above a top of the Sllp spool when the flrst
weight-bearing s_houlder rests against the Sllp

~blccks.

25. A method for setting and using an apparatus for
selectively supporting or snubbing a tubing string
suepended in a wellbore during a well operation,

comprising steps of:

mounting a slip spool to a top of a Wel-lhead of a

live well, the slip spool including:

an' axial passage to be aligned with a wellbore
for permitting a tubing string to extend
therethrough ~ and - at least tv;zo radial
passages extending through a s:.de wall of
the slip spool and communicating wilth the

axial passage;
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at least two slip blocks slidably supportéd in
the ;res’pective at least two axial passages;

and

. means for moving the reSpective slip Dblocks
between an extended position 1in which the
slip bloCks engage a component in the tubing
'strixng' Alh,aving a weight—-bearing_ shoﬁlder
adapted to be engaged by the sléip bldcks,
and a retracted 'posit'ion in which the slip

blocks clear the axial_passage of the spool;

connecting to a. -top of the slip Spool \me'ans_ for
containing well ‘p‘r.e'ssure in the axial passage
while permitting any one of.a tubular,'a downhole
tool énd a wellhead component to bé inserted

through the axial passage‘into the live well; and

moving the slip blocks selectively between = the
extended and retracted positions, as required,

during the live well operation.

26. A method as Claimed in claim 25, comprising: steps of:

balancing pressure between the live well and the

axial.passageQOf the slip spool; and

operating a flow control mechanism in the wellh'ea'd,
as required, to open the wellbore in,: order to
permit the any one of a tubular, a downhole tool
and a wellhead component to be inserted into the

1ivé well under well pressure.

27. A method as claimed in claim 25, further comprising a

step of removing weight from the slip bloCks when'the
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slip blocks are to be retracted from the extended

position.

28. A method as claimed in claim 26, wherein connecting

and operating steps further comprise:

com‘iecting. a Bowen union to the top of the slip

gpool ;

hoisting a landing joint and an annular adapter into

position over the slip spool;

connecting the landing joint to a tubing hanger which
is connected to the tubing string by rrieans of an
adaptet pin, a bottom ' end of the adapter pin
providing the -weight-bearing shoulder supported

by the slip blocks of the slip spool;

lowering the annular adapter relative to the landing
- Joint and connecting the annular adapter to the

Bowen union;

lifting the landing joint to remove the weight of the
tubing string from the slip blocks befbre mo#ing
the slip blocks from the extended position to:the
retracted position; and .

'lOWering the tubing string to insert the tubing
hangér _‘through the .wellhea.d into position 1in a

tubing.head“spool*of the live well.

29. A method as claimed in claim 26, wherein the
connecting and operating steps further comprise:

connecting a Bowen union to the top of the slip

- 8pool;
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‘hoisting a fractu'rin‘g head that supports a mandrel

and an annular adapter into position over the

slip spool;

10Wering the mandrel and the fracturing ‘head over a
pup.joint.which is connected to the tubing string
by means' of én adapter pi‘ri, a wéight-bea'.ring
shoulder' of the adapter pin bei'ng' stIpported by
the slip blocks_of the slip spool, sQ that.a top
of the pup j.oint extends above a tiOp of the

fracturing head;
connecting the annular adapter to the Bowen union;

connecting a tubing adapter £o the top of the pup .
| joint, and connecting the tubing adapter to the

fracturing head;

moving the fracturing head to remove Weight.from_the
tubing string on the slip blocks before moving
the slip blocks from the extended posit;iori to the

retracted position; and

lowering the tubing .string to 1insert the mandrel
through the wellhead into,sealing engagement with

a casing of the live well.

A method as claimed in'claim 25, further_comprising a
step of 1inserting the any one of a tﬁbular, a
downhole tool and a wellhead component ‘through 't\he
wellhead into poéition lI'J. the live well by \ means of
prime movers incorporatedfinto a spool fof pressure
containment having a flow control mechanism for
selective containment of pressurized fluid with the'
wellbore, the spool for preséure containmént béing

mounted inthewellheéd under the slip spool.
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31. A method as claimed in claim 30, further cpmprising a
st:ep of using the prime movers to move the tubing
sbring in order to remove weight fromfthe slip-blocks '
whén the slip blocks are to be retracted from the

extended position.

OGILVY RENAULT :

1981 McGill College Avenue
Suite 1600 S
Montreal, Quebec, Canada
H3A 2Y3 |

Patent Agents for Applicant;
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