
RUNNING TOOL FOR USE WITH REELED TUBING AND METHOD OF OPERATING SAME This
invention relates to a running tool and method of operating same and more
particularly to such a tool and method which can be used with reeled tubing
in a downhole well environment. Downhole well operating tools are often
used in completed wells for performing several functions such as
controlling or preventing the flow of fluid through the wellbore.
Typically these tools are connected to a locking mandrel for locking them
in place relative to a landing nipple, or the like, disposed in the
wellbore, and the locking mandrel is connected to and actuated by a running
tool.  The running tool, with the locking mandrel and operating tool
attached, is lowered into the wellbore    -2- until the locking mandrel
locates and is locked in the landing nipple. However, these type of
arrangements are complicated due to the various moving parts and separate
functions required to set the locking mandrel relative to the nipple, lock
same and then secure same. Also, they often require jarring action to
actuate the locking mandrel which itself is complicated and causes wear on
the 



components. This complexity would be compounded in connection with the use
of coiled, or reeled, tubing which enables fluids such as water, nitrogen,
diesel fuel, corrosion inhibitor, foam acid, etc. to be introduced into the
wellbore, as disclosed for example in U.S. Patent No. 4,793,417. In these
situations, it would be extremely difficult, if not impossible, to operate
the locking mandrel by corresponding movement of the reeled tubing due to
the added weight and decreased maneuverability of the reeled tubing. Also,
the wellbore fluid acting on the outer surface of the reeled tubing tends
to collapse and disable the tubing.    -3- According to one aspect of the
present invention, there is provided a running tool for actuating a locking
device and comprising a mandrel assembly having 5 a bore and a cavity or
chamber registering with said bore, means for connecting said assembly to
said locking device and to reeled tubing for introducing pressure fluid
into said bore, and means for selectively directing said fluid from said
bore to said cavity or chamber to cause relative 10   axial displacement of
respective portions of the mandrel assembly in response to a predetermined
pressure in said 



cavity or chamber to actuate the locking device. With these and other
preferred features it is possible to provide a running tool which can be
utilised 15   with reeled tubing and which can reduce the risk of such
tubing collapsing. According to another of its aspects, the invention
provides a method of actuating a locking device in a wellbore comprising
the steps of introducing fluid 20   into a bore in a mandrel assembly
connected to the locking device, selectively directing said fluid to a
cavity or chamber formed in the mandrel assembly and registering with said
bore, and expanding said mandrel assembly axially in response to a
predetermined fluid pressure to 25   actuate the locking device.    -4- The
above brief description, as well       as further objects, features and
advantages of the present invention will be more fully appreciated by
reference to the following detailed description of the presently preferred
but nonetheless illustrative embodiments in accordance with the present
invention when taken in conjunction with the accompanying drawings wherein:
FIGS. 1A and 1B are longitudinal sectional views of the running tool of the
present invention, with FIG. 1B 



being an downward continuation of FIG. 1A; FIGS. 2-5 are transverse
sectional views taken along the lines 2-2 through 5-5, respectively, of
FIG. 1A; FIGS. 6A-6F are elevational views depicting a series of associated
components connected between the end of a section of reeled tubing and the
running tool of FIGS. 1-5, with FIG. 6B being a downward continuation of
FIG. 6A, FIG. 6C being a downward continuation of FIG. 6B, FIG. 6D being a
downward continuation of FIG. 6C, FIG. 6E being a downward continuation of
FIG. 6D and FIG. 6F being a downward continuation of FIG. 6E;    FIG. 7 is
a longitudinal sectional view of the emergency disconnect device of FIG.
6A; FIGS. 8A and 8B are views similar to FIGS. 1A and 1B, respectively, but
showing the latching operation of the running tool of the present
invention; and FIGS. 9A and 9B are views similar to FIG. 1A and 1B,
respectively, but showing the position of the running tool of the present
invention after the latching operation is completed. The running tool of
the present invention is depicted in FIGS. 1A and 1B of the drawings, and
includes an inner mandrel assembly shown, in general, by the reference
numeral 10. The assembly 10 includes an inner mandrel 12 



having a first reduced diameter portion 12a formed at it upper end which
defines a shoulder 12b. The mandrel portion 12a is sized to extend within a
correspondingly formed end portion of a crossover 14 which is connected to
a string of other components as will be discussed. The outer surface of the
mandrel portion 12a and the inner bore of the crossover 14 are threaded to
enable the mandrel portion to be inserted into the end of the crossover in
a telescoping, coaxial relationship and secured thereto in a conventional
manner.    -6- The inner mandrel 12 has a reduced diameter portion 12c
formed at is lower end and an intermediate reduced diameter portion 12d
located just above the mandrel portion 12c and forming a shoulder 12e. Six
radially extending passages 12f, spaced at 60 degree intervals, extend
through the mandrel portion 12c just below the shoulder 12e and, as shown
in FIGS. 1 and 2, six equalizer slots 12g, spaced at 60 degree intervals,
are formed in the outer surface of the mandrel portion 12c. A snap ring 18
and an O-ring 19 are respectively provided in two grooves formed in the
outer surface of the mandrel 12, and the lower end portion of the bore of
the mandrel 12 is enlarged to form a shoulder 12h for 



receiving a ball valve 20. The functions of the shoulders 12e and 12h, the
passage 12f, the slots 12g, the snap ring.18, the O-ring 19 and the ball
valve 20 will be described later. The inner mandrel assembly 10 also
includes a core 24 connected to its lower end portion. The core 24 has a
neck portion 24a formed at its upper end which extends over the reduced
diameter portion 12c of the mandrel 12 and is in threaded engagement
therewith. A retaining screw 28 extends through the neck portion 24a and
into a slot formed in the outer surface of the mandrel portion 12c to
secure the latter connection.    -7- A piston assembly 30 extends over the
outer surface of the inner mandrel assembly 10 and includes a tubular sub
32 connected to a piston 34. The sub 32 has a stepped internal surface
defining a shoulder 32a which, in the position of FIG. 1A, is spaced a
relatively short distance from the shoulder 12b of the mandrel 12 to define
a cavity 36. A plug, or a set screw, 38 extends through a radial opening in
the sub 32 in communication with the cavity 36 to permit the cavity to be
filled with grease for reasons to be explained. A groove 32b is provided in
the inner surface of the 



sub 32 for receiving the snap ring 18 under conditions that will be
described. As shown in FIGS. 1A and 3, three circumferentially spaced shear
pins 40, angularly spaced at 120 degree intervals, extend through
corresponding radial openings in the sub 32 and into a circular, slot
formed in the outer surface of the mandrel portion 12a. The shear pins 40
function to normally restrain axial movement of the piston assembly 30
relative to the mandrel assembly 10. The upper portion of the piston 34 has
a reduced diameter portion 34a which receives the lower end portion of the
sub 32 in a telescoping relationship. As shown in FIGS. 1A and 4, six
circumferentially spaced shear pins 42, spaced at 60 degree intervals,
extend through    -8- aligned radial openings in the lower end portion of
the sub 32 and the end portion 34a of the piston 34 to normally restrain
axial movement of the piston relative to the sub.  Since the shear pins 40
and 42 are identical, the six shear pins 42 collectively have a greater
shear stress capacity than that of the three shear pins 40 so that the
latter will shear before the former as will be described. The inner surface
of the piston 34 is stepped as 



shown to define a shoulder 34b which is located in a facing, slightly
spaced, relationship to the shoulder 12e of the mandrel 12 to define a
cavity 46 which registers with the passages 12f of the mandrel 12 for
reasons to be described. The lower end portion 34c of the piston 34 is of a
reduced diameter to form a shoulder 34d and an O-ring 48 extends in a
groove found in the inner surface of the piston.  As shown in FIGS. 1A and
5, two lugs 34e, angularly spaced 180 degrees, extend through corresponding
openings formed in the piston portion 34c.  The lugs 34e are radially
movable in the opening between the extended position shown in FIGS. 1A and
5 and a retracted position that will be described. A locking mandrel
assembly is shown in general by the reference numeral 50, and includes a
fishing neck 52    having an enlarged end portion 52a defining an internal
shoulder which is normally engaged by the lugs 34e of the piston 34. The
end of the fishing neck 52 is located in a slightly spaced relationship to
the shoulder 34d of the piston 34. The mandrel assembly 50 also includes an
expander sleeve 56 in threaded engagement with the lower end portion 52b of
the fishing neck 52 in and extending over 



the core 24 for slidable movement relative thereto. The lower portion of
the expander sleeve 56 extends within the upper end portion of a key
retainer sleeve 58 also extending over the core 24. Three locking keys 60
(two of which are shown in FIG. 1B) are angularly spaced at 120 degree
intervals, and extend in corresponding openings formed in the key retainer
sleeve 58. it being understood that three leaf springs (not shown) are
provided between the sleeve 58 and the expander sleeve 56. Each leaf spring
is bent so that its upper portion extends radially in a slot (not shown)
formed in the sleeve 58 and its lower end portion extends underneath a
corresponding key 60. The lower end of the sleeve 56 normally engages the
bent portions of the leaf springs so that movement of the piston 34, and
therefore, the locking mandrel 50, downwardly causes a corresponding
slidable movement of the sleeve 56 downwardly and cams the release springs
radially    -10- outwardly which, in turn, forces the keys 60 radially
outwardly into a locking position relative to a landing nipple installed in
a wellbore as will be described. Since the locking mandrel 50 and its leaf
springs are conventional and are more specifically described in U.S. Patent
No. 3,208,531, assigned to the same assignee as the 



present invention, they will not be described in any further detail. The
lower end portion 58a of the sleeve 58 is threadedly connected to a mandrel
62 adapted to receive another component (not shown) such as a plug, a flow
control device, or the like.  A shear pin 64 extends through corresponding
and aligned radial bores formed in the mandrel 62 and the core 24,
respectively, to secure the two components together. Thus, by locking the
mandrel 50 relative to a landing nipple in a manner to be described the
component connected to the locking mandrel can be located precisely in the
wellbore. The crossover 14 is connected to a string of tools extending
above the running tool and depicted in FIG. 6A-6F. More particularly, the
lower end portion of a section of reeled tubing shown by the reference
numeral 70 in FIG. 6A is connected to one end of a centralizer 72 by an
emergency disconnect device 74 which will be described in    detail later.
The centralizer 72 has an enlarged portion 72a which closely corresponds to
the inner diameter of the wellbore and thus functions to limit the tilting
and bending of the reeled tubing 70 in the well bore, and thus protect the
other components below the centralizer. 



One end of a knuckle-joint 76 (FIGS. 6A and 6B) is connected to the other
end of the centralizer 72 in order to enable that portion of the assembly
extending below the knuckle-joint 76 to bend relatively to that portion
extending above the knuckle-joint. Thus the assembly can more easily
traverse horizontal or deviated wells. As shown in FIGS. 6B and 6C, the
upper end of an accelerator 78 is connected to the lower end of the
knuckle-joint 76 and functions to create spring forces to accelerate the
running tool of the present invention to create high impact loading in an
upwardly direction as will be described. Since the accelerator 78 functions
in a conventional manner it will not be described in any further detail. A
weighted stem 80 (FIGS. 6C and 6D) connects the lower end of accelerator 78
to the upper end of a hydraulic jar 82. The stem 80 provides the increased
weight and mass necessary to create the high impact loading discussed
herein.    -12- The hydraulic jar 82 is depicted in FIGS. 6D and 6E and
functions in cooperation with the accelerator 78 and stem 80 to provide
high impact loading in an upwardly direction such as in the manner
disclosed in our earlier 



GB application 89.18988.0 (GB 2224764). The lower end of the hydraulic jar
82 is connected to the upper end portion 14b of the crossover 14 of the
running tool as shown in Figs 6F and 1A. The emergency disconnect device 74
which is connected between the reeled tubing 70 and the centralizer 72, is
shown in detail in FIG. 7. The disconnect device 74 comprises a top sub 86
having an internally threaded portion 86a for connecting to the reeled
tubing 70, and a bottom sub 88 having an externally threaded portion 88a
disposed at one end for connecting to the centralizer 72 and a fishneck 88b
at its other end. The bottom sub 88 is aligned with the top sub 86 in a
coaxial relationship and a tubular prop 90 is disposed in the bore defined
by the aligned bores of the top sub and the bottom sub in engagement
therewith. A plurality of angularly spaced shear pins 92, one of which is
shown in FIG. 7, extend through radially-extending through openings in the
top sub 86 and    -13- into an aligned groove in the prop 90. Two seal
rings 94a and 94b extend in grooves in the prop 90 formed to either sides
of the shear pins 92. The internal bore of the top sub 86 and the external
surface of the prop are stepped to 



form two spaced shoulders 86b and 90a, respectively, and an enlarged groove
90b is formed in the outer surface of the prop 90 just below the shoulder
86b. Two lugs 96, one of which is shown in FIG. 7, are provided through
corresponding openings in the top sub 86 and are angularly spaced 180
degrees. One end of each lug 96 extends flush with the bore of the top sub
86 and the other end portion projects outwardly from its opening in
engagement with the internal shoulder of the fishneck 88b of the bottom sub
88 to retain the bottom sub in the position shown. In the event it is
desired to activate the device 74 when, for example, any of the tools
previously described become jammed in the wellbore, a ball (not shown) of a
diameter slightly less than the bore of the top sub 86 can be pumped
through the reeled tubing 70 and into the top sub where it engages the
upper end of the prop 90. This seals off the prop 90, allows pressure to
build up above the ball and forces the prop downwardly until the pins 92
shear. This, in turn, allows the prop 90 to move downwardly relative to the
top sub 86 and the bottom sub    -14- 88 until the shoulder 90a engages the
shoulder 86b. In this position, the groove 90b aligns with the lugs 94 



which allows the lugs to move into the groove and release from the fishneck
88b. The reeled tubing 70 can then be pulled out of wellbore, taking the
top sub 86 and the prop 90 with it and leaving the bottom sub 88 including
the exposed fishneck 88b.  A pulling tool, or the like, could then be
dropped into the wellbore to engage the fishneck 88b for the purpose of
releasing the jammed tool. It is understood that each of the components
shown in the string of FIGS. 6A-6F, and discussed above, have a through
bore for the flow of fluid therethrough so that fluid introduced into the
reeled tubing 70 above ground flows through the tubing, the components of
FIGS. 6A-6F, including the running tool of the present invention. Otherwise
all of the above described connections between the various components of
FIGS. 6A-6F can be conventional and, as such, would normally consist of a
male and female tubular portions in threaded engagement.  Since these
connections are conventional they will not be described in any further
detail. In operation  the crossover 14 of the running tool of the present
invention is connected to the lower end of the string of components
depicted in FIGS. 6A-6E and the    locking mandrel 50 is connected between
the lower end of 



the running tool and an operating tool such as a flow control device or the
like (not shown) for securing in the wellbore. The running tool is placed
in the mode shown in FIGS. 1A and 1B, i.e. with the shear pins 40 and 42 in
place, with the locking lugs 34e engaging the corresponding end of the
fishing neck 52 of the locking mandrel 50, and with the ball valve 20 in
the bore of the inner mandrel 12. The entire assembly is then lowered into
the wellbore until the pressurized fluid in the well enters the lower end
of the bore of the running tool and lifts the valve 20 off the shoulder 12h
thus permitting the well fluid to pass through the components of Figs.
6A-6F and into the reeled tubing 70. This enables the reeled tubing to fill
which balances the pressure across the wall of the tubing. Since the keys
60 are in their retracted position of FIG. 1B during this movement, neither
the locking mandrel 50 nor the running tool drags in any substantial manner
against the wall of the wellbore. The assembly is lowered a sufficient
distance in the wellbore, as determined by a counter or the like which is
monitored by the operator, until the locking mandrel 50 moves just above a
landing nipple (not shown) in the wellbore with respect to which it is
desired to position and lock the mandrel 50. Fluid under relatively high



-16- pressure is then introduced into the reeled tubing 70 and passes
through the centralizer 72, the knuckle-joint 76, the accelerator 78, the
stem 80, the hydraulic jar 82, before entering the crossover 14 of the
running tool and, passing to the inner mandrel 12. This flow of fluid
forces the ball valve 20 against the shoulder 12h and diverts the fluid
flow into the cavity 46 formed between the inner mandrel 12 and the piston
34.  The O-rings 19 and 48, acting on the surfaces of the piston 34 and the
inner mandrel 12, respectively, seal against leakage of fluid from the
cavity 46 so that the fluid pressure in the cavity exerts oppositely
directed forces against the shoulders 12e and 34b, respectively. When these
forces have attained a predetermined value, the three shear pins 40
connecting the sub 32 to the inner mandrel 12 shear. This causes downward
axial movement of the piston assembly 30 relative to the inner mandrel
assembly 10 to the position shown in FIGS. 8A and 8B, i.e. until the
shoulder 32a of the sub 32 contacts the facing shoulder 12b of the mandrel
12 and the snap ring 18 snaps into the groove 32b, thus preventing any
further relative movement between the piston assembly 30 and the mandrel
assembly 10. It is noted that this latter movement is dampened by the
grease in the cavity 36 to prevent undesirable shear stresses on the
assembly.  This downward axial movement of the piston  



-17- assembly 30 causes the shoulder 34d of the piston 34 to push, or
force, the enlarged portion 52a of the fishing neck 52    of the locking
mandrel 50 downwardly and thus causes the expander sleeve 56 to force the
leaf springs (not shown) and therefore the locking keys 60 radially
outwardly to this "seeking" position shown in FIG. 8B. With the keys 60
thus biased outwardly, the entire assembly is moved downwardly a short
distance by corresponding actuation of the reeled tubing 70 so that the
keys 60 will ride along the wall of the bore of the landing nipple which
has a restricted diameter which retracts the keys 60 against the bias of
the leaf springs.  This downward movement continues until the keys 60 align
with a locking groove formed in the landing nipple which has a profile
corresponding to that of the keys 60. At this time the keys 60 are biased
into this profile under the action of the leaf springs so that the
shoulders 60a of the keys 60 engage a corresponding shoulder forming the
corresponding profile of the landing nipple. This locks the locking mandrel
50 relative to the landing nipple and prevents further movement of the
mandrel. Additional fluid is then pumped into the bore of the inner mandrel
12 and passes through the passages 12f into 



the cavity 46 to increase the shear stress on the pins 42    -18- until
they shear and thus permit downward movement of the piston 34 relative to
sub 32 and the locking mandrel 50. The shoulder 34d of the piston pushes or
forces the facing end portion of the fishing neck 52 of the locking mandrel
50 further downwardly to cause corresponding downward movement of the
expander sleeve 56 to the position of FIGS. 9A and 9B, i.e. underneath the
keys 60 to secure them in this expanded locking position. This positively
locks the keys 60 in the profile of the locking nipple and thus secures the
locking mandrel 50 and therefore the operating tool relative to the locking
nipple. It is noted that, in the position of FIG. 9A, the lugs 34e have
moved over the reduced diameter mandrel portion 12c and thus release their
engagement from the fishing neck 52 of. the locking mandrel 50.  Also, the
O-ring 48 extends over the equalizer slots 12g to permit flow from the
cavity 46 to relieve the pressure therein which signals the operator that
the locking operation has been completed.  This flow from the cavity can
pass, through appropriate openings (not shown) found in the fishing neck
52, to the wellbore. In the event it is desired to disengage the running
tool from the locking mandrel 50 in order to enable the 



running tool to be removed from the wellbore, an upwardly exerted force can
be applied to the running tool via the reeled tubing 70 and the associated
components until the    -19- shear pin 64 shears, thus releasing the core
24 from the mandrel 62. Since the lugs 34e are no longer engaging the
fishing neck 52 of the locking mandrel, the running tool can be removed
from the wellbore with the locking mandrel locked in place relative to the
landing nipple. It is thus seen that there are several advantages to the
running tool of the present invention. For example, it enables the locking
mandrel to be actuated relatively easily with a minimum of moving parts.
The running tool is also operable with reeled tubing and as such can be
inserted into a horizontal or deviated wellbore. The running tool also
actuates the locking mandrel by the introduction of fluid pressure, a
relatively simple technique when compared to the techniques required in
connection with wire line running tools. Further the movement of the ball
valve off the shoulder 12h by the well fluid during insertion of the
running tool into the wellbore insures that the reeled tubing will fill
with the well fluid and balance the pressure across its wall, thus
preventing the wall from collapsing under the pressure of 



the well fluid between the outer surface of the-reeled tubing and the bore
of the well. It is understood that several variations may be made in the
running tool of the present invention without departing from the scope of
the invention. For example,    -20- the specific construction and
arrangement of the associated components, including the locking mandrel 50,
can be varied within the scope of the invention. Also, the running tool of
the present invention can be modified within the scope of the invention to
connect to locking mandrels having outside fishing necks rather than the
inside fishing necks 52 as shown in the drawings. Further the emergency
disconnect device 74 can be connected between any of the components
depicted in Figs. 6A-6E other than between the reeled tubing 70 and the
centralizer 72. Other modifications  changes and substitutions is intended
in the foregoing disclosure and in some instances some features of the
invention will be employed without a corresponding use of other features.
Accordingly, it is appropriate that the appended claims be construed
broadly and in a manner consistent with the scope of the invention.  



-21- CLAIMS: A running tool for connection relative to reeled tubing for
actuating a tubular locking device in a wellbore, said running tool
comprising: (a) a mandrel assembly defining a bore and adapted for
connection to an end section of said reeled tubing for introducing fluid
into said bore; (b) piston means extending over a portion of said inner
mandrel assembly in engagement with said locking device; (c)  connecting
means connecting said piston means relative to said mandrel assembly; (d)
cooperating shoulders formed on said mandrel assembly and said piston means
for defining a fluid chamber; and (e) passage means connecting said mandrel
assembly bore to said fluid chamber for establishing fluid pressure in said
fluid chamber to exert oppositely directed forces on said shoulders
respectively; (f) said connecting means being constructed and arranged to
respond to a predetermined fluid pressure in said fluid chamber to release
said connection between said piston means and said 



-22- mandrel assembly and permit axial movement of said piston means
relative to said mandrel assembly to actuate said locking device. 2.   The
running tool of claim 1 wherein said fluid normally flows through the
entire bore of said mandrel assembly and further comprising valve means
disposed in said bore for diverting said flow through said passage means to
said fluid chamber. 3.   The running tool of claim 1 wherein said piston
means comprises a tubular housing, a piston for engaging said locking
device and additional connecting means for connecting said tubular housing
to said piston, said additional connecting means being constructed and
arranged to respond to another predetermined fluid pressure in said chamber
to release said connection between said tubular housing and said piston for
permitting further axial movement of said piston to lock said locking
device in said actuated position. 4.   The running tool of claim 3 wherein
said piston includes at least one retaining lug normally engaging said
locking device to prevent movement of a portion of said locking device
relative to the remaining 



portion of said locking device, said mandrel assembly    -23- having a
reduced diameter portion over which said piston moves during said further
axial movement thereof to release said engagement of said retaining lug
with said portion of said locking device and permit said running tool to be
removed from said well bore. 5.   The running tool of claim 1 wherein said
connecting means and said additional connecting means each comprises a
plurality of shear pins, the shear pins forming said additional
connecting.means being adapted to shear in response to.a greater fluid
pressure in said fluid chamber than the shear pins forming said connecting
means. 6.   The running tool of claim 1 further comprising means connecting
said mandrel assembly to said locking device, said latter connecting means
being constructed and arranged to respond to a predetermined upwardly
pulling force on said mandrel assembly, via said reeled tubing, to release
said connection between said mandrel assembly and said locking device and
enable said running tool to be removed from said well bore. 



7.   The running tool of claim 1 further comprising means responsive to a
predetermined amount of said axial    -24- movement of said piston means
for locking said piston means relative to said mandrel assembly. 8.   The
running tool of claim 7 wherein said locking means comprises a snap ring
disposed on said mandrel assembly and adapted to extend into a
corresponding groove in said piston means to retain said mandrel assembly
relative to said piston means after said predetermined amount of said axial
movement. 9.   The running tool of claim 1 further comprising means
responsive to a predetermined amount of said axial movement of said piston
means for relieving said fluid pressure. 10. The running tool of claim  1
wherein said fluid normally passes through said bore and bypasses said
fluid chamber, and further comprising valve means disposed in said mandrel
assembly for diverting said fluid flow from said bore to said fluid
chamber. 11. A running tool for connection relative to reeled tubing for
actuating a tubular locking device in a wellbore, said tubular locking
device having radially expandable lock keys for engaging a cooperating 



surface in said well bore, said running tool comprising:    -25- (a) an
inner mandrel assembly defining a bore and comprising: (1) an inner
mandrel; (2) a core; and (3) means securing said inner mandrel relative to
said core to prevent relative axial movement therebetween; (b) means
connecting said inner mandrel assembly to an end section of said reeled
tubing for introducing fluid into said bore; (c)  a piston assembly
extending over a portion of said inner mandrel assembly and comprising: (1)
a tubular housing; (2) a piston for engaging said locking device; and (3)
first shear means connecting said piston relative to said inner mandrel
assembly; (d) second shear means connecting said piston assembly relative
to said inner mandrel assembly; (e) cooperating shoulders formed on said
inner mandrel assembly and said piston assembly for 



defining a fluid chamber; and (f) passage means connecting said inner
mandrel assembly bore to said fluid chamber for    -26- establishing fluid
pressure in said fluid chamber to exert oppositely directed forces on said
shoulders, respectively; (g) said first shear means being constructed and
arranged to respond to a predetermined fluid pressure in said fluid chamber
to release said connection between said piston assembly and said inner
mandrel assembly and permit axial movement of said piston assembly relative
to said mandrel assembly and corresponding movement of said locking device
to expand said lock keys to a locking position; (h)  said second shear
means being constructed and arranged to respond to another predetermined
fluid pressure in said fluid chamber to release said connection between
said tubular housing and said piston for permitting further axial movement
of said piston and corresponding movement of a portion of said locking
device to lock said lock keys in said expanded position. 



12. The running tool of claim 11 wherein said fluid normally flows through
the entire bore of said inner mandrel assembly and further comprising valve
means    disposed in said bore for diverting said flow through said passage
means to said fluid chamber. 13. The running tool of claim 11 further
comprising third shear means securing said core to said locking device,
said third shear means being constructed and arranged to respond to a
predetermined upward pulling force or said core, via said inner mandrel and
said reeled tubing, to release said connection between said core and said
locking device and enable said running tool to be removed from said well
bore. 14. The running tool of claim 11 wherein said piston includes at
least one retaining lug normally engaging said locking device to prevent
movement of a portion of said locking device relative to the remaining
portion of said locking device, said inner mandrel having a reduced
diameter portion over which said piston moves during said further axial
movement thereof to release said engagement of said retaining lug with said
portion of said locking device and permit said running tool to be removed
from said well bore. 



15. The running tool of claim 11 further comprising means responsive to a
predetermined amount of said axial movement of said piston assembly for
locking said    -28- piston assembly relative to said inner mandrel
assembly. 16.  The running tool of claim 15 wherein said locking means
comprises a snap ring disposed on said inner mandrel and adapted to extend
into a corresponding groove in said piston after said predetermined amount
of said axial movement. 17. The running tool of claim 11 further comprising
means responsive to a predetermined amount of said axial movement of said
piston for relieving said fluid pressure. 18.  The running tool of claim 11
wherein said fluid normally passes through said bore and bypasses said
fluid chamber, and further comprising valve means disposed in said mandrel
assembly for diverting said fluid flow from said bore to said fluid
chamber. 19.  A running tool for actuating a locking device in a wellbore
comprising: (a)  a mandrel assembly having a bore and a cavity registering
with said bore; 



(b) means connecting one end portion of said mandrel assembly to a reeled
tubing for introducing fluid to said bore;    (c)   means for connecting
the other end portion of said mandrel assembly to said locking device; and
5       (d)   means for selectively directing said fluid from said bore to
said cavity; (e)   said mandrel assembly comprising a first portion and a
second portion moveable axially relative to said first portion in response
to a 10             predetermined fluid pressure in said cavity for
actuating said locking device. 20.       The running tool of claim 19
wherein said locking device is actuated by expanding a locking key assembly
associated with said locking device and locking 15 said locking key
assembly in said expanded condition, said mandrel assembly adapted to
respond to a first and second predetermined fluid pressure in said cavity
for expanding said locking key assembly and locking said locking key
assembly, respectively. 20   21.       A method of actuating a locking
device in a wellbore comprising the steps of:  



- 30 - (a)   introducing fluid to a bore of a mandrel assembly connected to
said locking device; and (b)   selectively directing said fluid from said
bore 5             to a cavity formed in said mandrel assembly and
registering with said bore; (c)   expanding said mandrel assembly axially
in response to a predetermined fluid pressure in said cavity for actuating
said locking device. 10  22.        The method of claim 21 wherein said
locking device is actuated by expanding a key assembly associated with said
locking device and locking said key assembly in said expanded condition,
said mandrel assembly adapted to respond to a first and second
predetermined fluid pressure 15 in said cavity for expanding said key
assembly and locking said key assembly, respectively.    


