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The subject matter of the present-invention relates to a nethod and D

apparatus for isolating a first section pf a wellbore froma second Section

of the well bore, the second section beiny di sposed below the first section
in the wel | bore and adjacent a formation, in order that a viel | bore tool
string of any desired length may be nade up in the first section prior to
opening a ball valve and |owering the tool string downhole into the second
section of the wellbore for perform ng one or nore well bore operations
downhol e in the second section. :

SURFACE CONTROLLED FORMATION ISOLATION VALVE
ADAPTED FOR DEPLOYMENT OF A DESIRED LENGTH
OF A TOOL STRING IN A WELLBORE

Al R F T N

The subject matter of the present invention relates to a
method and apparatus for isolating a first section of a
wellbore from a second section of the wellbore, the second
section being disposed below the first section in the
wellbore and adjacent a formation, in order that a wellbore
tool séring of any desired length may be made up in the
"first section prior to opening a ball valve and lowering the
tool string downhole into the second section of the wellbore
for performing one or more wellbore operations downhole in
the second section.

A prior pending application, filed by the same applicant
(Dinesh R. Patel) and owned by the same assignee as that of
the present invention, relates to the same field of the
invention as that recited above. The prior pending
application corresponds to attorney docket number 22.1185,
was filed on May 10, 1996, and is entitled “Formation
Isolation Valve Adapted for Building a Tool String of Any
Desired Length Prior to Lowering the Tool String Downhole
for Performing a Wellbore Operation”. In the prior pending
application to Patel, a valve is disposed in a tubing string
in a similar manner as shown in figure 1 of the drawings of
this application. The valve is responsive to the running of
a shifting tool through a full bore of the valve for opening
and closing the valve. When the valve is closed in response
to the running of the shifting tool through the valve, a
tool string of any'desired length is built in a first
section of the wellbore above the valve. When the tool



A prior pending application, filed by the same applicant. (D nesh R Patel)
and owned by the sane assignee as that of the present invention, relates to
the sanme field of the invention as that recited above. The prior pending
application corresponds to attorney dockgt nunber 22.1185, was filed on My
10, 1996, and is entitled "Formation .IsoTation Valve Adapted for Building a
Tool String of Any Desired Length Pricor to Lowering the Tool String
Downhol e for Performng a Well bore Operation”. In the prior pending
application to Patel, a valve is disposed in a tubing string in a simlar
manner as shown in flgure 1 of the drawings of_ this application. The val ve
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for performing wellbore operations.

When performing wellbore operations downhole, it is
necessary to first make up a tool string at the surface of
the wellbore prior to lowering that tool string downhole for
performing the wellbore operations. In the past, the length
of the tool string was limited by the maximum height of
surface equipment and a longer tool string length was often
desired. Therefore, when the tool string performed the
wellbore operations downhole, that tool string was raised
uphole and another, second tool string was made up at the
surface of the wellbore. The second tool string was lowered
downhole for performing additional wellbore operations.
However, it is time consuming and expensive to continually
make up additional tool strings at the wellbore surface,
following the performance of the initial wellbore operation
by the first tool string, and sequentially lower those
additional tool strings downhole for performing additional
wellbore operations. It would be desirable to make up one
tool string having the desired length at the wellbore
‘surface and to6 lower that desired tool string downhole for
performing a wellbore operation during one trip into the
wellbore. For example, when the tool strings include
perforating guns, in the past, it was necessary to implement
the following perforating procedure when perforating long
length intervals of a wellbore: perforate the long length
interval during multiple trips into the wellbore by making
up, at the wellbore surface, a first perforating gun having
a limited first length, lowering the first perforating gun.
downhole, perforating a formation penetrated by the
wellbore, raising the first perforating gun uphole (or
dropping that perforating gun to the bottom of the
wellbore), making up a second perforating gun having another



tool string of any desired length is built in a first section of the
wel | bore above the val ve. Wen the tool 2 string is built, the valve is
opened in response to a pressure applied to a wellbore fluid in the first
section, and the'tool string is run downfol e through the open val ve for
perforkm ng wel | bore operations. When perform ng wel | bore operations
downhole, it is necessary to first nmake up a tool string at the surface of
the well bore prior to lowering that tool string downhole for performng the
wel | bore operations. In the past, the length of the tool string was |imted
by the maxi mum hei ght of _ _
second limited length at the wellbore surface, lowering the :

second perforating gun downhole, perforating another section
of the formation, raising the second perforating gun uphole
(or dropping it to a bottom of the wellbore), etc. The
above referenced perforating procedure is time consuming and
costly. ‘

As a result, it became necessary to désign a method and
apparatus for creating a tool string, of any desired length,
ﬁphole at the surface of the wellbore, so that the tool
string may be lowered downhole and wellbore operations
performed downhole during only one trip into the wellbore.

U.S. Patent 5,509,481 to Huber et al discussed one method
for perforating long length intervals of a formation dufing
a single run into the wellbore. The Huber apparatus
disclosed an automatic release apparatus which would
disconnect one part of a long gun string from a second part
of the gun string just before the perforating guns of that
gun string would detonate.

Another prior pending application also discloses a method
and apparatus for makihg up, at the wellbore surface, a tool
‘string of any desired length prior to lowering that tdol
string downhole for performing a wellbore operation in the -
wellbore during one trip into the wellbore. In a prior
pending application entitled “Completions Insertion and
Retrieval Under Pressure (CIRP) Apparatus including the
Snaplock Conﬁector",.having a serial number of 08/638,001
and filed on April 25, 1996 and corresponding to attorney
docket number 22.1183 and corresponding to a prior filed
provisional application number 60/010,500 filed January 24,
1996 (hereinafter, the *“CIRP application”), a tool string of
any desired length is built uphole prior to lowering that
tool string downhole by first holding a first tool, having a -
first and a second section of a snaplock connector connected



surface equi pnent and a |longer tool string |length was often desired.
Therefore, when the tool string perforned the well bore operations downhol e,
that tool string was raised uphole and another, second tool string was made
up at the surface of the well bore. The sgcond tool string was |owered
downhol e for perform ng additional wellbOre operations. However, it is tine
consum ng. and expensive to continually nmake up additional tool strings at
the wel | bore surface, follow ng the performance of the initial wellbore
operation by the first tool string, and sequentially | ower those additional
tool strings downhol e for perform ng additional wellbore operations. It

woul d be dddiergfio tim maldenloyment: BOP orr sngrieckngpreraterswhdde engt h at

the vel | bord, HurdiGRy %.nqséé?:dé)%rolt halh sdegbiafot @0knitld Rectawahelee cher
perform ng a wel |l hbore operation urln% one trip into  the
snaplock connector connect thereto, by w1re11ne in a

lubricator. The second tool is lowered down through the
lubricator and through a master valve by operating a winch
until the third section of the snaplock connector on the
second tool connects to the second section of the snaplock
connector on the first tool thereby forming a first tool
string having a length which corresponds to the first tool
énd the second tool. The hold by the deployment BOP is
released from the first tool, the first tool string is
lowered, and the deployment BOP grips the second tool. The
second tool also includes another first, second, and third
section of a snaplock connector connected to its opposite
side, the third section (called a deploymeht stinger) being
connected to the wireline. The deployment stinger is raised
uphole by operating the winch, and it is replaced by a third
tool, such as a firing head, which also includes a third
section of a snaplock cénnector. The third tool suspends by
the wireline in the lubricator and it is lowered downhole
and attached to the second tool being held by the deploymént
BOP. The hold by the deployment BOP on the second tool is
released, and a resultant tool string of the desired length,
‘consisting of the first tool, the second tool, and thé third
tool, is lowered downhole for the purpose of performing |
wellbore operations downhole during one trip into the
"wellbore. '

However, another alternate apparatus, and corresponding
method, is needed for iéolating the formation downhole by
means of closing a valve so that wellhead pressure can be

" bled off for building a long tool string uphole of any
desired length and lowering that tool string downhole
without a need for snubbing under wellhead pressure for the
purpose of performing wellbore operations downhole during a
single trip into the wellbore.



wel | bore. For exanpl e,  when the tool strings include perforating guns, in
the past, it was necesaary LU .up.enent the followi ng perforating procedure
when perforatlngnﬁgmgﬁ rvals of a wellbore: perforate the |ong

-l ength interval rips in the wel | bore by making up, at
the wel | bore surfm l‘muﬁ rforatin gun having a i first

| ength, | owering rating gun downhol e, perfoTI-ﬂ&SHEH HAS BEEN*
formation penetrated by the wellbore, raising the first
uphol e (or dropping that perforating gun to the bottom of*

maki ng up a second perforating gun having another 3
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Accordingly, it is a primary object of the'present invention
to provide another alternate method and apparatus for
building a tool string uphole of any desired length prior to
lowering that tool string downhole for the purpose of
performing wellbore operations downhole during a single trip
into the wellbore.

It is a further object of the present invention to provide
another alternate method and apparatus for building a tool
string uphole of any desired length prior ta lowering that
tool string downhole for the purpose of performing wellbore
operations downhole during a single trip into the wellbore,
the alternate apparatus including a valve disposed between
an upper section and a lower section of the wellbore and
adapted to open and to close, the upper section of the
wellbore being isolated from the lower section of the
wellbore when the valve is closed, the tool string of any
desired length being built in the upper section of the '
wellbore when the valve is closed and the upper section of
the wellbore is isolated from the lower section of the
‘wellbore. ' '

It is a further object of the present invention to provide
another alternate method and apparatus for building a tool
string uphole of any desired length prior to lowering that
tool string downhole into a wellbore for the purpose of
performing wellbore operatidns downhole during a single trip
into the wellbore; the alternate apparatus including a wvalve
disposed between an upper section and a lower section of the
wellbore and adapted to open and to close, the upper section
of the wellbore being isolated from the lower section of the
wellbore when the valve is c105ed; the tool string of any
desired length being built in the upper section of the



second limted |length at the re surface, lowering the second
perforating gun downhol e, perforatlng anot her section of the formation,

rai sing the seconth se phol e (or dropping it to a bot t om of
the wel | bore), etc. er nced perforating procedure is tine
consam ng and cost| i £ b&canme necessary t

and apparatus for creatlng a tooI string, of any desired T@ ﬁﬂﬂmsmggnt
the surface of the-wellbore, so that the tool string mayl.be IBEELAEE
downhol e and wel | bore operations performed downhol e during only
into the wellbore. U S Patent 5,509,481 to Huber et al discussed one
met hod f oweldkasraatWhan (tie) iedigt Asi silosesl anst the woper seckionngfa singl e
run into tdye \Méllllﬂfx% ide ddibfedappamiitie dicwd oSt tadn2fOFRe C el ease
apparatudell ore, éLe alterate apparatus further 1nclud1ng a mandrel
and piston, the valve, such as a ball valve, initially
disposed in an open position adapted to be changed from the
open position to a closed posifion when the mandrel is
shifted from one position to another position, an upper
chamber communicating with a gas reservoir and a valve
manifold including a slow bleed valve and a fast bleed valve
&isposed at the wellbore surface, a lower chamber, and a gas
metering orifice separating the upper chamber ‘from the lower
chamber, the mandrel being shifted in one direction and the
valve changing position when a gas is delivered from the
surface of the wellbore to the upper chamber thereby moving
the piston and the mandrel, the mandrel shifting in an
opposite direction and the valve changing position again
when the gas in the upper chamber leaks from the upper
chamber to the fast bleed valve at the surface, the mandrel
shifting in the one direction and the valve changing
position again when the gas from the surface is delivered to
the upper chamber, and the mandrel not shifting in the .
opposite direction and the valve not changing position again
when the gas in the upper chamber leaks from the upper
‘chamber to the slow bleed valve at the surface.

In accordance with these and other objects of the present
invention, an apparatus adapted to be disposed in a wellbore
allows an operator at the wellbore surface to build a tool
string uphole of any desired length prior to lowering that
tool strihg downhole into a wellbore for the purpose of
performing wellbore operations during a single trip into the
wellbore. The apparatus includes a valve disposed between
an upper section and a lower section of the wellbore which
is adapted to open and to close. The upper section of the
wellbore is isolated from the lower section of the wellbore
when the valve is closed. The tool-string of any desired



di sconnect one part of a long gun string froma second part of the gun
string just before the perforating guns of that gun string woul d detonate.
Anot her prior pending application also di scl oses a nethod and apparatus for
maki ng up, at the wel |l bore surface, ﬁp string of any desired length
prior<to |lowering that tool string. domn ole for performng a wellbore
operation in the wellbore during one trip into the wellbore. In a prior
pending application entitled "Conpletions Insertion and Retrieval Under
Pressure (CIRP) Apparatus including the Snapl ock Connector”, having a
serial number of Q8/gﬁg 001 and filed on Agrll 25, 1996 and correspondlng
to attorneyed§hetSnbRALE 2D thg3URRET EPFEIEBNAENENEOWE L PPEE WhEBY

provi si onalthepplailvat iencavekar afd/ 6he, apPetki bedtiaﬁuafytﬁé wedibore is
(hereinafteloo bty ErBh 2RR' 163LLC0ebeidn' 82! tAL L09185re. The
| apparatus further includes a mandrel and a piston, the

valve, such as a ball valve, which is initially disposed in
an open position and is adapted to be changed from the open
position to a closed position when the mandrel is shifted
from one position to another position, an upper chamber
communicating with a gas reservoir and a valve manifold
{including a slow bleed valve and a fast bleed valve)
disposed at the wellbore surface, a lower chanber, and a gas
metering orifice separating the upper chamber from the lower
chamber. The mandrel is shifted in one direction and the
valve changes position when a gas is delivered from the
surface of the wellbore to the upper chamber thereby moving
the piston and the mandrel. The mandrel shifts in an
opposite direction and the valve changes position again when
the gas in the upper chamber leaks from the upper chamber to
the fast bleed valve at the surface. The mandrel shifts in
the one direction and the valve changes position again when
the gas from the surface is delivered to the upper chamber.
However, the mandrel does not shift in the oppbsite
direction and the valve does not change position again when
‘the gas in the upper chamber leaks from the upper chanber to
the slow bleed valve at the surface. The mandrel does not
shift in the opposite direction because the flow rate'at
which the gas in the upper chamber flows through the slow
bleed valve at the surface is less than the rate at which
the gas in the lower chamber meters into the upper chamber
via the gas metering orifice. Therefore, the gas pressure
in the upper and lower chambers remain approximately equal
despite the fact that the gas in the upper chamber flows
upwardly through the slow bleed valve at the surface. As a
result, the mandrel and piston fail to shift in either
direction. ' |



any desired length is built uphole prior to lowering that tool string
downhole by first holding a first tool, having a first and a second section
of a ‘snapl ock connector connected 4 thereto, in a deploynent BOP or
snapl ock operator while suspending a seg?nd tool, also having a third
section of the snapl ock connector connected thereto, by wireline in a
| ubricator. The second tool is |owered down through the |ubricator and
t hrough a naster valve by operating a winch until the third section of the
snapl ock connector on the second tool connects to the second section of the
snaplock connector on the first tool thereby formng a first tool

Further scope of applicability of the present invention will

become apparent from the detailed description presented
hereinafter. It should be understood, however, that the
detailed description and the specific examples, while
representing a preferred embodiment of the present
invention, are given by way of illustration only, since
various changes and modifications within the spirit and
scope of the invention will become obvious to one skilled in
the art from a reading of the following detailed
aescription. '

RIEF DE IPTY F_THE DRAWT

A full understanding of the present invention will be
obtained from the detailed description of the preferred
embodiment presented hereinbelow, and the accompanying
drawings, which are given by way of illustration only and
are not intended to be limitative of the present invention,
and wherein:

figure 1 illustrates a'tubing string including a valve in
accordance with the present invention and a coiled tubing or
wireline conveyed perforating gun runnning through the full
‘bore of the tubing string and through the valve and running
downhole into a deviated wellbore, a gas reservoir and a
valve manifold being disposed at a surface of the wellbo:e;

figure 2 illustrates a more detailed construction of the
valve manifold of figure 1; and

figures 3 and 4 illustrate a more detailed construction of
the valve of figure 1 in accordance with the present
invention.



string having a I ength which corresponds to the first tool and the second
tool. The hold by the deploynent BOP is released fromthe first tool, the
first"tool string is |owered, and the depl oynent BOP grips the second tool.
The second tool also includes another figst, second, and third section of a
snapl ock connector connected to its oppoSite side, the third section
(called a depl oynent stinger) being connected to the wireline. The

depl oynment stinger is raised uphole by operating the winch, and it is
replaced by a third tool, such as a firing head, which also includes a
third section of a snaplock connector The thlrd t ool suspends by the
wireline in the RS albIDERRS LON REWITHEJ] PREKIRRED & :

second tool being held by the deploynent BCP The hoId by the deploynent
gg; (r)gdt Pgr}?}e Ornrdir}gootlo Ifsiguerlee%SGd glng rs%?:}:{lnbaqt %%llnsét ra.I r%%ﬁf bto?:%

. is dlsposed in a partially deviated wellbore consisting of a

vertical wellbore 13 and a deviated wellbore 15. The tubing
string 12 includes a valve 18 which is disposed in the
vertical wellbore 13 portion of the partially deviated
wellbore. The valve 18 includes a ball valve 18a which is
rotatable between a closed position, for closing off the
full bore of the tubing string 12 thereby preventing fluid
communication within the tubing string 12 between the
vertical wellbore 13 and the deviated wellbore 15, and an
.open position for opening and allowing fluid communication
within the tubing string 12 between the vertical wellbore 13
and the deviated wellbore 15. In figure 1, a tubing 14,
such as coiled tubing 14, having a perforating gun 10
suspending from the lower end of the coiled tubing 14, is
disposed within the tubing string 12 and within both the
vertical wellbore 13 and the deviated wellbore 15 of the
partially deviated wellbore when the ball valve 18a is
disposed in the open position. When the coiled tubing 14 is
disposed within the tubing string 12 as shown in figure 1,
an annulus space 22 located above the ball valve 18a is
‘defined betweén the coiled tubing 14 and the tubing string
12. However, when the coiled tubing 14 is not disposed
within the tubing sring 12 as shown in figure 1, a full bore
space 22 is located above the ball valve 18a within the
tubing string 12. As mentioned later, when the ball valve
18a is closed, this full bore space 22 can be used to build
a new tool string uphole of any desired length. In the
vertical wellbore 13 of figure 1, the tubing string 12 does
not form part of the casing of the wellbore; however, in the
deviated wellbore 15 of figure 1, the tubing string 12 forms
the casing in the deviated wellbore.



consisting of the first tool, the second tool, and the third tool, is

| oner ed downhol e for the purpose of perform ng well bore operations downhol e
during one trip into the well bore. However, another alternate apparatus,

and correspondi ng nethod, is needed for 4 Jfolatlng the formation downhol e by
‘'means-of closing a valve so that well head pressure can be bled off for

buil ding a long tool string uphole of-any desired | ength and | owering that
tool string downhole without a need for snubbing under well head pressure
for the purpose of perform ng well bore operatlons downhol e during a single
trip into the wellbore.

In figure 1, the valve 18, which is situated downhole, is
connected to a gas reservoir 24 (a nitrogen bottle 24) and a
valve manifold 26, each of which are separately situated at
the surface of the wellbore. A gas is stored in the gas
reservoir 24, the gas flowing between the gas reservoir
24/valve manifold 26 at the wellbore surface and the valve
18 located downhole in the wellbore via a flowline 17. The
flowline 17 is a one-quarter inch (1/4”) pipe situated
between the tubing string 12 and a casing 19 in the vertical
wellbore 13 and connected between a control line 18c of the
valve 18 (see figure-3) and the gas reservoir 24/valve
manifold 26 situated at the surface of the wellbore. The
gas reservolir 24 is really a nitrogen bottle which stores a
gas, such as nitrogen, and the valve manifold 26 includes a
pair of bleed valves (a slow bleed valve and a fast bleed
vélve) which are more particularly shown in figure 2. The
gas in the gas reservoir 24 uphole communicates with the
valve 18 downhole. When the gas in the gas reservoir 24 has
been communicated to the valve 18, that same gas in the
valve 18 can then be re-communicated back to the bleed _
valves of the valve manifold 26, a process which will be
"described in more detail below in this specification.

‘Referring to figure 2, the wvalve manifold 26 includes'a slow
bleed valve 26a and a fast bleed valve 26b. As the names
imply, the slow bleed valve 26 will allow a gas to pass
(bleed) very slowly therethrough, whereas the fast bleed
valve 26b will allow a gas to pass (bleed) very rapidly
therethrough. The function of these bleed valves 26a, 26b
will be set forth below in the functional description of the
operation of the present invention.

In operation, referring to figure 1, the ball valve 18a is
open and the perforating gun 10 with associated coiled
tubing 14 is situated in the wellbore as shown in figure 1,
the perforating gun 10 perforating the formation penetrated



-5- SUWMARY OF THE | NVENTION I n accordance with the invention, there is
provi ded an apparatus adapted for building a tool string of a desired

| ength for downhole in a wellbore, conprising: 5 a val ve di sposed
bet ween an upper section and a | ower secf{4on of the wellbore, the valve
adapted to be closed to allow said tool string to be built in said upper
section, the valve adapted to be opened to allow said tool string to be

| owered from said upper section, through said valve, and into said | ower
section; and a controller adapted to open and cl ose the val ve, the
controller including a valve 10 manifold, a gas reservoir, and a flowine
i nt er conneckbirnghehdevaatednwal Ihdxe t 1S schereky vEorming G -plurakitherf
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perforating gun 10 has perforated the deviated wellbore 15,
the coiled tubing 14 and the perforating gun 10 are raised
uphole until the perforating gun 10 passes through the ball
valve 18a of the valve 18, at which point, the perforating
gun 10 and associated coiled tubing 14 are located above the
valve 18 within the tubing string 12 in the vertical
wellbore 13. The ball valve 18a is then closed. When the
ball valve 18a is closed, the perforating gun 10 is raised
uphole ﬁo a surface of the wellbore, leaving empty the full
bore space 22 which is located above the closed ball valve
18a within the tubing string 12. A new tool string of any
desired length (the length of the new tool string being
limited only by the distance between the ball valve 18a and
the wellbore surface) may then be built within the full bore
space 22. When the new tool string is built within the full
bore space 22, the ball wvalve 18a is recopened, and the new
- tool string is lowered downhole for the purpose of
performing other wellbore operations downhole.

Referring to figures 3 and 4, a detailed construction of the
valve 18 of the present invention is illustrated.

In figures 3 and 4, the valve 18 of the present invention,’
adapted for deploying a desired length of a tool string in a
wellbore, includes an outer housing 18b. The outer housing
18b further includes an open port 18c, otherwise known as a
control line 18c, which is connected to the flowline 17, the
one-quarter inch pipe 17 that is connected to the gas
reservoir 24 and the valve manifold 26 at the surface of the
wellbore. The gas in the gas reservoir 24 can communicate
with the control line 18c of the valve 18 via the flowline
pipe 17, and the gas in the valve 18 can communicate with
the bleed valves 26a, 26b of the valve manifold 26 via the
‘control line 18c of the valve 18 and the flowline pipe 17.



downhol e operations in the wellbore, conprising: providing a first valve
bet ween an upper section and a | ower section of the wellbore, 5

closing the first valve by noving a nediumfromthe first valve through a
flowine into a fast bl eed val ve; buil di said tool string in said upper
section of the wellbaore when the first valve is closed; opening the first
val ve by noving the nediumfroma nmedrumreservoir through 10 the flowine
into the first valve; noving said tool string from said upper section
through the first valve and into the | ower section of the well bore when the

first valve is open; and operating the tool string to performa mellbore
operation | Bhehealveels seftfigurss shiandwed |unther sinalude ¢ mandred t
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outer housing 18b. The mandrel 18d is further connected to
a piston 18e, and the piston 18e separates an upper gas
chamber. 18f from a lower gas chamber 18g. The upper gas
chamber 18f is defined by the mandrel 184, an upper part of
the piston 18e and the outer hopsing 18b, whereas the lower
gas chamber 18g is defined by the mandrel 184, a lower part
of the piston 18e, and the outer housing 18b. The piston
18e includes a gas metering orifice 18el disposed through
the axial center of the piston 18e. The gas metering
orifice 18el allows a gas, such as nitrogen, from the gas
reservoir 24, to be metered slowly between the upper gas
chamber 18f and the lower gas chamber 18g, for reasons which
will be described later in this specification. A spring '
biased ratchet 18h is biased'inwardly by a spring, as shown
in figures 3 and 4, the ratchet 18h adapted to be received
in one of two detents 1841 and 1842 in the mandrel 184, the
detents 18dl, 18d2 each being a groove which is carved into
the mandrel 184 and which is adapted to receive the ratchgt
18h.

A functional description of the operation of the surface
‘controlled formation isolation valve of the present
invention, adapted for deploying a desired length of a tool
string in a wellbore, will be set forth in the following
paragraphs with reference to figures 1 through 4 of the
drawings.

The perforating gun 10 of figure 1 perforates the formation
15 and produces a plurality of perforations 20 in the
formation 15. An operator at the wellbore surface of figure
1 raises the coiled tubing 14 uphole. Since the perforating
gun ‘10 is connected to the coiled tubing 14, the perforating
gun 10 also is raised uphole in figure 1. Since the ball
valve 18a of the valve 18 is open, the perforating gun 10



to be disposed in a wellbore allows an operator at the well bore surface to
build a tool string uphole of any desired length prior to | owering that

tool string downhole into a wellbore for the purpose of perforning wellbore
operations during a single trip into the,20 well bore. The apparatus

I ncludes a val ve di sposed between an uppL section and a | ower section of
the well bore which is adapted to open-and to cl ose. The upper section of
the well bore is isolated fromthe | ower section of the wellbore when the
valve is closed. The tool string of any desired length is built in the
upper section of the wellbore when the valve is closed and the upper
section of wWhAdlwPREBBofbBrpyghsthet fdllrbareheenberrofcthe orebye tHe- wel | bore.

The appar at yhehUehBepekB6LHEESgagaRNY €} s APEMBvEASELSm tHE MalVeposSeich as a
bal | valve, which_is initiall dleosef i n
space 22 of the vertical wellbore 13, the valve 18 must now
be closed so that a tool string of desired length may be
built inside the full bore space 22 which is situated above

the closed ball valve 18a in the vertical wellbore 13.

In order to close the ball valve 18a, referring to figures
1, 2, and 3, assume that the'gas pressure within the upper
§as chamber 18f is equal to the gas pressure within the
leer gas chamber 18g. The gas present in the 'upper gas
chamber 18f is allowed to flow through the control line 18c,
through the flowline pipe 17, and into the valve manifold 26
of figure 1 for the purpose of closing the ball valve 18a.
In the valve manifold 26, the gas flows into the fast bleed
valve 26b of figure 2. As a result, the gas will flow from
the upper gas chamber 18f, through flowline 17, and through
the fast bleed valve 26b at a rate which is faster than the
rate at which the gas in the lower gas chamber 18g can meter
through the gas metering orifice 18el into the upper gas
chamber 18f. Therefore, the gas pressure inside -the uppef
gas chamber 18f will be less than the gas pressure inside
the lower gas chamber 18g and, as a result, the piston 18e
‘and the mandrel 184 move upwardly in figure 3. The bdll
valve 1l8a closes. Eventually, the gas pressure inside the-
upper gas chamber 18f and the lower gas chamber 18g falls to
a value which is approximately equél to zero. The closed
ball valve 18a is shown in figure 4. '

With the ball valve 18a closed, another, new tool string of
desired length is built inside the full bore space 22
located above the closed ball valve 18a in figure 1.

When the new tool string is built in the full bore space 22,
the ball valve 18a must now be re-opened so that the new
tool string can be lowered downhole, from its current



an open position and is adapted to be changed fromthe open position to a
cl osed position when the mandrel is shifted fromone position to another
position, an upper chanber communicating with a gas reservoir and a val ve
mani fold (including a slow bleed valve gy a fast bleed valve) disposed at
the wel | bore surface, a | ower chanber, and a gas netering orifice
separating the upper chanber fromthe'l ower chanber. The mandrel is shifted
in one direction and the val ve changes position when a gas is delivered
fromthe surface of the wellbore to the upper chanber thereby noving the

Vel ve changhRSRbERt | Bh b S R SRARE 47 1 RET AR, RAFRAAS dbaks Trom

t he upper cperberming taadvastelilbeam \oeratditon [dovwsindlszce. The rrandrel

shifts in the one direction and the val ve changes position again when
The ball valve 18a is re-opened in the following manner:
referring to figures 1 and 4, a gas, such as Nitrogen, from
the gas. reservoir 24, is forced to flow from the reservoir
24, through the flowline pipe 17, through the control line
18¢c in figure 3, and into the upper gas chamber 18f. The
gas is exerted against the piston 18e, and it begins to
meter slowly through the gas metering orifice 18el into the
lower gas chamber 18g. However; since there is no gas
within the lower gas chamber 18g, the piston 18e moves
downwardly in figure 4 which, in turn, moves the mandrel 184
downwardly and which re-opens the ball valve 18a, as shown
in figure 3. Eventually, the gas in the upper gas chamber
18f flows through the metering orifice 18el into the lower
gas chamber 18g. As a result, when the ball valve 18a is
re-opened, the gas pressure in the upper gas chamber 18f
equals the gas pressure in the lower gas chamber 18g.

At this point, now that ;he ball valve 1l8a is reopened, the
new tool string can be lowered downhble, from its current
location in the full bore space 22, and through the ball
wvalve 18a, for the ultimate purpose of performing a néw
wellbore operation downhole.

In figures 1, 2 and 3, the gas in the lower gas chamber 18g
of figure 3 can flow into the upper gas chamber 18f, and the
gas in the upper gas'chamber 18f in figure 3 can flow
through the flow line pipe 17'and into valve manifold 26
without reclosing the ball valve 18a as previously recited.
To accomplish this without reclosing the ball valve 18a, in
figure 3, the gas in the upper gas chamber 18f will flow
into the flowline pipe 17, and into the slow bleed valve 26a
of the valve manifold 26 of figure 2 (the gas does not flow
into the fast bleed valve 26b). As a result, since the gas



the gas fromthe surface is delivered to the upper chanber. However, the
mandrel does not shift in the opposite direction and the val ve does not
changé position again when the gas in the upper chanber |eaks fromthe
upper chanber to the slow bl eed val ve at,the surface. The nmandrel does not
shift .in the opposite direction because 1 e flowrate at which the gas in
t he upper chanber flows through the slkow bl eed valve at the surface is |ess
than the rate at which the gas in the | ower chanber neters into the upper
‘chanber via the gas netering orifice. Therefore, the gas pressure in the
upper and | ower chanbers renmain approxinatelg equal despite the fact that
3

the gas in fhewspprEockBfbetow | bleed iad s \20ar ot rake sktbvwhicethRl ve at
the surfacegadSfaowsSEkbm the WBPHEK RafthihiséPN 88 dnd OLEPbidh i thei t her

direction. slow bleed valve 26a is lower than the rate at which the gas
in the lower gas chamber 18g flows through the gas metering
orifice 18el and into the upper gas chamber 18f.

The invention being thus described, it will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be
obvious to one skilled in the art are intended to be
included within the scope of the following claims.



Further scope of applicability of the present invention will becone
apparent fromthe detail ed description presented herernafter. It should be
under'st ood, however, that the detail ed description

exanpl es, whi | e representing a prefer reqeenbodl ment almmlmﬂ“immnml'

i nvention, are given by way of illustration only, sincecvati ous ghanges
nDdlflcatlons within the spirit and scope of the invention wll becone

obvious to one skilled in the—art—from-a—+eadi-ng, of the follow ng detail ed
description. BRI EF DESCRI PTI ONyORGT Hl;las%@ry“\%eﬁ ful'l understanding of the

S | 1[I

CLAIM: REPLAZY.

1. Apparatus adapted for building a tool string uphole of
any desired length prior to lowering said tool string
downhole into a wellbore for performing wellbore operations
downhole in said wellbore, comprising:

an upper section of said wellbore;
a lower section of said wellbore; and

a valve disposed between said upper section and said lower
section and adapted to be opened and closed,

said tool string adapted to be built in said upper section
when said valve is closed, said tool string adapted to be
lowered from said upper section, through said valve, and

into said lower section.when said valve is open, said tool
string adapted to perform said wellbore operation downhole
when said valve is closed. ;

2. The apparatus of claim 1, further comprising:

further apparatus including a valve manifold and a gas
reservoir; and

a flowline interconnecting said further apparatus to said
valve.

3. The apparatus of claim 2, wherein said gas reservoir
“includes a gas, said valve manifold including a slow bleed
valve and a fast bleed valve, said gas in said gas reservoir
adapted to flow from said gas reservoir through said
flowline and into said wvalve.



obtained fromthe detailed description of the preferred enbodi nent
presented hereinbel ow, and the acconpanying draw ngs, which_are given by
way of |IIusrrarTﬁﬁ_BﬁT?—Eﬁa_are not intended to be Iinitat'

present inv figure illustrates a tubi
i ncl udi ng aTM‘“@““ H m“lme with the present invention
t ubi ng or Wi neLcomveyed perforating gun runnni ng through 't he™~fs

of the tubing string and through the valve and runni ng downhole into a
devi ated wel | bore, a gas reservoir and a val ve nmanifold being disposed at a
surface of the wellbore; figure 2 illustrates a nore detailed construction

of the val vé. n‘ﬂhefopnamtﬁig@f echaimpy fwherein 3a3+d ¥21Y¢ SITREESSS it e

grete gle'nted COP5tELChERLIRE, t Homdahvel UndisBE® By i £a 56 COUERN Citows iny tdred

defining a full bore within said valve, and a piston
attached to an outer side of said mandrel, said piston
including a metering orifice disposed longitudinally
therethrough, said mandrel and said piston being
longitudinally movable within said housing,

said mandrel and said piston defining an upper chamber
within said housing disposed between said mandrel and said
housing and one side of said piston,' said upper chamber
communicating with said flowline, said flowline
communicating with said slow bleed valve and said fast bleed
valve of said further apparatus and said gas reservoir of
said further apparatus,

said mandrel and said piston defining a lower chamber within
said housing disposed between said mandrel and said housing
and the other side of said piston. '

5. The apparatus of claim 4, wherein said valve further
comprises closure means attached to said mandrel for opening
said full bore of said valve when said mandrel is disposed
"in one longitudinal position within said valve and closing
said full bore of said valve when said mandrel is'disposed-
in another longitudinal positiord within said valve.

6. The apparatus of claim.s,-wherein said gas in said gas
reservoir flows through said flowing and into said upper
chamber of said valve, a pressure of said gas in said upper
chamber exerting against said one side of said piston, said
gas in said upper chamber metering through said metering
orifice into said lower chamber and said mandrel moving
longitudinally in one direction when said pressure of said
gas is exerted against said one'side of said piston, said

closure means closing said full bore of said valve when said

This Sheet Has Been Rep laced




I nventi on. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring to

figure 1, a tubing string 12 having a full bore is posed in a partlally

devi at ed wel | bore consisting of aivertical wellbore JTTHIglE ——
wel | bore 15. Th Hmnﬁ 2)includgg a val ve iy A;ssﬁmd in
the verti cal ﬂmmm“ﬂl“) of thedgirtlally devre 3LEBore. [The

val ve 18 incl udes a¢bat!| “Wal’ve®18a whichis rotatable betmeen a '
position, for closing off the full bore of the tubing string 12 thereby

preventing fluid comunication within the tubing strlng 12 between the

verti -cal wellbé)re113 and t he devi ated .wel |l Qore 15 dat al
mandare moves 1n sal one :Lrectlon, al too str:.ng

adapted to be built in said upper section when said closure
means closes said full bore of said valve.

7. The apparatus of claim 6, wherein said gas in said lower |
chamber exerts a pressure against the other side of said
piston, said gas metering from said lower chamber through
said metering orifice and into said upper chamber, said
mandrel moving in a direction opposite to said one

direction, and said gas flowing from said upper chamber
through said flowline and through said fast bleed valve when
said fast bleed valve is connected to said flowline,

“said closure means reopens said full bore of said valve when
said mandrel moves in said direction opposite to said one
direction.

8. The apparatus of claim 7, wherein said tool string in

' said upper section is adapted to move downhole from said
upper section through the reopened closure means and into
said lower section when said closure means reopens said full
bore of said valve. '

‘9. The apparatus of claim 8, wherein said gas in said-gas
reservoir flows through said flowline and into said upper
chamber when said tool moved from said upper section of said
wellbore through the reopened closure means and into said
lower section of said wellbore, said gas in said-upper
chamber metering from said upper chamber through said
metering orifice and into said lower chamber, said gas in
said upper chamber moving said mandrel in said one
direction,

said closure means reclosing said full bore of said valve
‘when said mandrel moves in said one direction, said tool
string in said lower section adapted to perform said

wellbore operations downhole in said lower section of said
- Werrvore :

This Sheet Has B
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open position for opening and al |l ow ng fluid comuni cation within the
tubing string 12 between the vertical wellbore 13 and the deviated wel |l bore

15. In figuigué/&gfigﬁlﬂgzé4”§uch as coiled tubing 14——ha%§E%~au~_____
perforating suspendi fromthe LI wer end of tHeltti®; TtHAS B I\M

i s di.sposed mntqmﬁ \ trlng 12 "and wi t hi n both t heRERiACEpa
i8a"i

wel | bore 13 a I'l bore 15 of the partldTTV‘HEVTateé—ueLLJore
when the ball i s dlsposed in the open position. Wen the coiled
tubing 14 is disposed within the tubing string 12 as shown in figure 1, an

annul us spac 2 Ioc ed a ve.the ball valve f qﬁg b en, he
coil ed tubi g aehd" glo&u'renanef?s vcvtjal\%%ress %%_d e lcg \Q%d tffjbl ng
14 is not éamﬁxualwathln the tubing sring 12 as shomm |n figure 1, a ful

bore space 22 is | ocated above the ball valve 18a within the

10. A method of operating a valﬁe in a wellbore, comprising
the steps of:

moving a medium from a medium reservoir through a flowline
and into an upper chamber of the wvalve;

exerting a'pressure by the medium against a piston of the
valve and moving a mandrel in one direction in response
thereto;

metering the medium from the upper chamber through a
metering orifice in the piston and into a lower chamber of
the valve;

operating said valve by changing a state of the valve from a
first state to a second state in response to the movement of
said mandrel in said one direction;

exertlng a pressure by the medlum in said lower chamber
agalnst said piston;

metering said medium from said lower chamber through said -
metering orifice into said upper chamber through said
flowline and through a fast bleed valve;

moving said mandrel in a direction opposite to said one
direction; and

operating said valve by changing said state of the valve
from said second state to said first state in response to
the movement of said mandrel in said direction opposite to
said one direction.

Sheet Has Been Rep laced
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tubing string 12. As nentioned |ater, when the ball valve 18a is closed,
this full bepe§sp§gg‘ggrﬁgfvgiiused to build a new tool string uphole of
any desired |length. In ical wellbore 13 of figpe .l the tubing

string 12d_ﬂl’m w ri of the casipg of the wel | bTHES SAR "t he
devi at ed welcl* m mmﬁﬂwe 1, the tdbing string 12 for”REP' géésqﬁﬁ in
the devi ated well bbrer s In figure 1, the val ve 18%—whi~eh—sZSit yat dd

downhol e, is connected to a gas reservoir 24 (a nitrogen bottle 24) and a

val ve mani fold 26, each of which are separately situated at the surface of
the well bore. A gas is stored in the gas. '

11. A system adapted for use in connection with wellbore
operations, comprising: ' ' '

an outer housing:;

a mandrel enclosed by the outer housing and movable
longitudinally within said outer housing;

a piston on said mandrel and a metering orifice
longitudinally disposed through said piston,

said mandrel and said housing defining an upper chamber
between the mandrel and the housing and one side of said
piston, '

said mandrel and said housing defining a lower chamber
between the mandrel and the housing and the other side of

said piston; and

a valve manifold and a flowline interconnecting said valve
manifold to said upper chamber.

-12. The system of claim 11, further comprising:

a reservoir, said flowline interconnecting said reservoir to
said upper chamber.

-

N



reservoir 24, the gas flow ng between the gas reservoir 24/valve manifold
26 at the melIb?Lgﬂﬁg%ngg,and—%hE’walve 18 | ocated downhole in the

wel | bore via a f rme 17. The “owl'i ne 17 is a one-( jnch (1/4")
pi pe situated bet tring,k2 and a casi GHKQSH Vi Fa
wel | bore 13 and CV\@Q\ a:con ?'ol line 18c ¢f ngEil-g%S'@ e

figure 3) and the creSerVO|r 24/ val ve manifold 26 Si :

surface of the well bore. The gas reservoir 24 is really a nitrogen bottle

which stores a gas, such as nitrogen, and the valve manifold 26 includes a
pair of bleed valves (a slow bl eed val ve and, a fqﬁ% bl eed va.I:'véef??]r ich are

more parti ct? arToe sFoReR P§ ihaid L2 Triheralin £5 Ve &4 24 uphol e

comuni cat egompiNsédea vEd ste Hleatd WHlolee .andhen g1y gﬂaeem tdlergas reservoir
24 has been communi cated to the valve 18, that sane gas in the

said fast bleed valve adapted to be interconnected to said
upper chamber via said flowline when said slow bleed valve
is not interconnected to said upper chamber,

said slow bleed valve adapted to be interconnected to said
upper chamber via said flowline when said fast bleed valve
is not interconnected to said upper chamber.

14. A method of building a tool string uphole of a desired
length prior to lowering said tool string downhole ‘into a
wellbore for performing wellbore operations in the wellbore,
comprising the steps of:

closing a valve located between an upper section of the
wellbore and a lower section of the wellbore by moving a
medium from a medium reservoir through a flowline and into
the valve;

building said tool string in said upper section of the
wellbore when the valve is closed;

reopening the valve by bleeding the medium from the valve
through the flowline and through a fast bleed valve;

moving said tool string from said upper section through the
reopened valve and into the lower section of the wellbore;

and

reclosing the valve by moving said medium from said medium
reservoir through said flowline and into said valve,

the tool string performing a wellbore operation in the lower

‘ “ﬁﬁ?iﬁ‘fi‘i‘itﬁiti”ﬂﬁiﬂ

section of said wellbore.



val ve 18 can then be re-comuni cated back to the bl eed val ves of the valve
mani fol d 26; a process which will be described in nore detail belowin this
speci-fication. Referring to figure 2, the valve manifold 26 includes a sl ow
bl eed val ve 2 val ve . As the nanes inply, the slow

S e PR,
' . L ‘ w |-

rapi dly theret on of these bl eed vallves 1|} be
set forth below in the functional description of the operation of the
present invention. In operation, referring to figure 1, the ball valve 18a
I's open and the perforating gun 10 with associated coiled tubing 14 is
situat ed i n1%heThel méthed asf stibavim i 14 f ifpnrther, edmppising dzhmgslgﬁpﬁ 1 -
perforating the formati on penetrated

reopening the valve by bleeding the medium from the valve
through the flowline and through said fast bleed valve; and

moving the tool string uphole from the lower section through
the reopened valve and into the upper section of the
wellbore.

16. The method of claim 14, further comprising the steps of:

maintaining the valve closed by bleeding the medium from the
valve through the flowline and through a slow bleed valve. '

" This Shee
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by the deviated well bore 15 thereby formng a plurality of perforations 20

in the deviatedrgg%%gng,l5f~vﬁen’the perforating gun 1 or-ated
devi ated wel | bo the coiled fubing 14 and the perfl @SI JF‘A&@EEN
rai sed uphol e untTmsﬁﬁa BRIy gun 10 passes throygh t hBEB ¢H}alve

+he

coiled tubing 14 ar e the valve 18 within the tubing string
in the vertical ore 13. The ball valve 18a is then closed. \Wen the
bal | valve 18a is closed, the perforating gun 10 is raised uphole to a
surface of the wellbore, leaving enpty the full bore space 22 which is

| ocat ed above the closed ball valve

18a of the valve 1 ML nt, the pg8forating gun 10 and asSocCT at

SURFACE CONTROLLED FORMA'I;ION ISOLATION VALVE
ADAPTED FOR DEPLOYMENT OF A DESIRED LENGTH
OF A TOOL STRING IN A WELLBORE

A method and apparatus is disclosed for building a tool
string uphole of any desired length prior to lowering that
tool string downhole into a wellbore for the purpose of
performing wellbore operations downhole during a single trip
into the wellbore. The apparatus includes a valve disposed
between an upper section and a lower section of the wellbore
and adapted to open and to close, the upper section of the
wellbore being isolated from the lower section of the
wellbore when the valve is closed. The tool string of any
desired length is built in the upper section of the wellbore
when the valve is closed and the upper section of the '
wellbore is isolated from the lower section of the wellbore.
The apparatus also includes a mandrel and piston, the valve
being initially disposed in an open position and adapted to
be changed from the open positioﬁ‘to a closed position when
the mandrel is shifted from one position to another -
position. An upper chamber communicates with a gas reservoir
and a valve manifold at the surface. The manifold includes
a slow bleed valve and a fast bleed valve disposed at the
wellbore surface. A gas metering orifice separates the
‘upper chamber from a lower chamber. The mandrel is shifted
in one direction and the valve changes position when a gas -
is delivered from the surface of the wellbore to the upper
chamber thereby moving the piston and the mandrel, the
mandrel shifting in an opposite direction and the valve
changing position again when the gas in the upper chamber
leaks from the upper chamber to the fast bleed valve at the
surface. The mandrel shifts in the one direction and the
valve changes position again when the gas from the surface
is delivered to the upper chamber. However, the mandrel
does not_shift in the opposite direction and the valve does
not change position again when the gas in the upper chamber

2d
12



18a within the tubing string 12. A new tool string of any desired | ength
(the length of the new tool string being limted only by the distance
bet weén the ball valve 18a and the wel | bore surface) nmay then be built
within the full bore space 22. Wen the newtool string is built within
the full bore space 22, the ball valve 18a24s reopengzh -the t ool
string is | owered downhole for the purpgse of perfor fﬂ@@ﬂﬁﬁrmx@l rfe
operations downhole. Referring to figures 3 and 4, det aRERUOAGEgNSt r ugt i on
of the valve 18 of the present invention is illustrate rr—frgt+es—34 and
4, the valve 12 of the present invention, adapted for deploying a desired
length of a todbP2EErFReMithe: usperhshamber ctedihe mlawthdeasovelng aBbthahe
out er housi ng &8bfacet her includes an open port 18c, otherw se known as a
control line 18c, which is connected to the flowine 17, the

-
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one-quarter inch pipe 17 that is connected to the gas reservoir 24 and the
valve manifold 26 at the surface of the wellbore. The gas in the gas

reservoi r 24 can communi cate with the control |line 18c of the valve 18 via
the flowine pipe 17, and the gas in the valve 18 can comuni cate with the
bl eed val ves 26a, 26b of .the val ve nanig?éd 26 via the control line 18c of

the valve 18 and the flowine pipe 17. - 12 The valve 18 of figures 3 and
4 further include a nmandrel 18d connected to the ball valve 18a and

encl osed by the outer housing 18b. The nandrel 18d is further connected to
a piston 18e, and the piston 18e separates an upper gas
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chanber 18f froma | ower gas chanber 18g. The upper ~gas chanber 18f is
defined by the mandrel 18d, an upper part of the piston 18e and the outer
housi*ng 18b, whereas the | ower gas chanber 18g is defined by the mandrel
18d, a lower part of the piston 18e, and the outer housing 18b. The piston
18e includes a gas netering orifice 18el disposed through the axial center
of the piston 18e. The gas netering or2¥i2e 18el allows a gas, such as
nitrogen, fromthe gas reservoir 24, to be netered slowy between the upper
gas chanber 18f and the | ower gas chgmber—i8g—for~reasomsqwhich will be

described later in this specificatiorn.GASRESERVOMR 24yqhet 18h is

bi ased i nwardl yfﬁ ?)ri ng, as t@ fiéu%pﬁgﬁgg %@t he ratchet 18h

adapted to be recefvet in one of two |d 41% q in the mandr el
h. bei r

18d, the detents 18d1, 18d2 eac g—e—gTuove-wCc 5 —Tar ved Fy5 4

7 | 17
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the mandrel 18d and which is adapted to receive the ratchet 18h.%3\)42§?’a”
‘functional description of the operation of the surface controlled fornat %m.l
i sol ation valve of the present invention, adapted for deploying a desi rd
length of a tool string in a wellbore, 2811 be Sabstitate sheet ¢+ RoApGl 1888ng -
paragraphs with reference to figures 1 through 4 of the draw ngs. The
perforating gun 10 of figure 1 perforates the formation 15 and produces a
plurality of perforations 20ABSTRAETIOH FHE DISCUOSURE operator at the

wel | bore surface of figure 1 raises the coiled tubing 14 uphole. Since the
perforating gun 10 is connected to the coiled tubing 14, the perforating

gun 10 al so is rai sggrERER! CONTROLIED £ ATIONGSoL RSV ArdAd ve 18a of the
valve 18 is open, thamestey AOR kM T OF A DESIRED LENGTH -
OF A TOOL STRING IN A WELLBORE

A method and apparatﬁs is dﬁclosed for building a desired length of tool string uphole
prior to lowering that tool string downhole into a wellbore for performing wellbore
operations downhole during a single trip into the wellbore. The apparatus includes a
valve disposed between an upper and lower section of the wellbore. The upper wellbore
section is isolated from the lower wellbore section when the valve is closed. The tool
string is built in the upper section of the wellbore when the valve is closed. The valveis
adapted to be.apened or closed when a valve mandrel is shifted from one position to
another posiﬁbn. The mandrel shifts in one diraction when a gas is delivered to an upper
chamber, and in an opposite direction when the gas leaks through the fast bleed valve but

not if the gas leaks through the slow bleed valve.
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,.13 wi |l pass through the full bore center of the valve 18. Wen thghad’“
perforating gun 10 js renoved fromthe full bore space 22 of the vertrcaI{PUSJ
wel L bore 13, the valve 18 nust now be ¢losed so that a tool stri ng o

desired length may be built inside the 28| boBebstitute SZ’@eﬁhrz,QrJuges'iQ%t ed -
above the closed ball valve 18a in the vertical wellbore 13. In order to
close the ball valve 18a, referring to f| ures 1 2. and 3, assune that the
gas pressure within the uppe QR RAGT ' PSUBES| to the gas pressure
within the | ower gas chanber 18g. The gas pr esent in the upper gas chanber
18f is allowed to flow through the control line 18c,

SURFACE CONTROLLED FORMATION ISOLATION VALVE
ADAPTED FOR DEPLOYMENT OF A DESIRED LENGTH
OF A TOOL STRING IN A WELLBORE

A a

A method and apparatus is disclosed for building a desired len gth of tool stﬁng uphole
prior to lowering that tool string downhole into a wellbore for performing wellbore
operations downhole during a single trip into the wellbore. The apparatus includes a
valve disposed between an upper and lower section of the wellbore. The upper wellbore:
secucn is isolated from the lower wellbore section when the va]ve is closed. The tool
string is built in the upper section of the wellbore when the valve is closed. The valveis
adapted to be opened or closed when a valve mandre! is shifted from one position to
another posmon The mandrel shifts in one direction when a gas is delivered to an upper
chamber, and in an opposite direction when the gas leaks through the fast bleed valve but
not if the gas leaks through the slow bleed valve.

(FIG. 1) | | S ﬁEPLACEMENT susc-r
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through the flowine plpe 17, andlntothe val ve nanifold 26 of flpﬁl"? .
for the pur pose R valve 18a. In the valve manif 2% 1
SHES SRERIHAS BEEN

alve 26b of figure 2. As a result, the
om t hBERBAGED gas

hanben g18f, Ghbghtlte! drati-ng6 o rllaf§b9
th‘rough the fast bl ee -t a rate whi Ch s faster than the rate at

whi ch the gas | the!gmtagl an nme tE@ughthg
met eri ng orlflce 18e I 'nto t mm lﬁedtlg@r‘fg%%}w sgf"g @%@“@5
pressure i reydesis sgerersairaisessahlidonbdle-ipig-anallisand
" pressure |n§| QF”& gl‘@@ a result the pi'ston 18e
-and :the mandre Qﬁ“)ﬂ%\w E—K"f‘ﬂg&d‘rg&%’“sﬁge bal | va_I ve 18a cl oses.
Event ual ly, the gas pper gas chanber 18f and the | ower
gas chanber 18g fall Mwngqapprom mately equal to zero. The -
cl'osed-
‘ : a valve disposed between [saie 2 upper section and [sedd} 2 lower section [anda of the
wellbore, the valve adapted to be [opanad-aad} closed[] to g!low-éaid_ tool string [adapted}to be built in
said upper section [whes-said-vatve-iveiosed], the valve adspred to be opened 10 allow said tool string
{adapted] to be lowered from said upper section, through said valve, and into said lower section [bes

\./ o ' zicontr ller adapted to open and close the valve, t eco.t ler includi yalve

e ir, and a flowline interconnecti valve manifold to said valve.

3. (Amended)  The apparatus of claim [8) ], wherein said gas reservoir includes a gas,
said valve manifold including a slow bleed valve and a fast bleed valve, said gas in said gas reservoir
_ adapted to flow from said gas reservoir throngh said flowline and into said valve.

4, {Amended) The apparatus of claim 3, wherein said va!ve comprises an outer housing, 2
mandrel enclosed by said outer housing and defining a full bore within said valve, and 2 piston attached -
to an outer side of said mandrel, said piston including a metering orifice disposed longimdmally

" therethrough, said mandrel and said piston being longitudinaily movable within said housing,
said mandrel and said piston defining [amuppes] 2 first chamber within said housing
U disposed between said mandrel and said housing and one side of said piston, [geid-appecchamber
| Cammmmicatiagiticaidfewliney) said flowline communicating with said slow bleed valve and said
fast bieed valve of said [fushes.appasatas] controller and said gas reservoir of saidm [Fasthenss
apparaens], I | |
' ~ said mandrel and said piston defining [adasep} 3 second chamber within said honsing

disposed between said mandrel and said housing and the other side of said piston.

. 6. (Amended) The apparatus of claim 5, wherein said gas in said gas reservoir flows .
through said [flewing}flowline and into said fuppes first chamber of said valve, a pressure of said gas in
 said [wppen] first chamber exerting against said one side of said piston, said gas in said fuppes] first
chamber metering through said metering orifice into said Hewas} second chamber and said mandrel

e
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bal | valve 18a is shown in figure 4. Wth the ball valve 18a cl osed,
anot her, new t ool string red length is built inside the full bore

space. 29 | ocat e1tr EET‘ 7.(‘:-0 ball valve 18a in.figure 1. Wen the new

tool string is i bore s e 22, Y M§dg NOW
~ bere- opened n that ' stri nga’gan be"{d%weredé é\icnh%?]/@& rom?ts

current cat i ul | _bore, space 22, for the purpose of

per form ng ’5" ?FBY@%‘{)E‘F‘&P‘?“ Phen SRicHTTI I Ofsaid Spsdf exexed against said gne side of

re- opened i saidtpiseonf saidclysire gedie BiBskig salﬂﬁflﬁﬂ’ol"d dIGaxdl GalVel vilidh S5 :&anaﬂﬂmévcs f 563 3ne
such as Ni t&eg]en from

foll-bere-ofsaid valusd

7. (Amended) The apparatus of claim 6, Whergin said gas in said [tewas] %c_%d_ chamber
exerts a pressure against the other side of said piston, said gas metering from said fewes] second,
chamber through said metering orifice and into said [wpper] first chamber, said mandrel moving in a
direction opposite to said one direction, and said gas flowing from said {uppes] ﬁ_rﬁ;hamber through
‘said flowline and through said fast bleed valve when said fast bleed valve is connected to said flowline,
._ said closure means reopens said full bore of said velve when said mandrel moves in said
W direction opposite to said one direction. '

9. (Amended) The apparatus of claim 8, wherein said gas in said gas reservoir flows
through said flowline and into said [uppes} figst chamber when said tool ig moved from said upper
section of said wellbore through the reopened closure means and into said lower section of said wellbore,
said gas in said'[appee; {izst chamber metering from said [uppeshfizst chamber through said metering
onﬁce and into said [lewes] second chamber, said gas in saxd [uppes] fi g_ t chamber moving said mandrel
in said one direction,

$aid closure means reclosmg said full bore of sa:d valve when said mandrel moves in
said one direction, said tool string in said lower section adapted to perform said wellbore operations
downhole in said lower section of said wellbore when said closure means recloses said full bore of said
valve.

10. (Amended) A method of operating a valve in a wellbore, comﬁrising (the-siops-of]:
' moving 2 medium from a medium reservoir through a flowline and into fen-upper] 3 first

chambcr of the valve . :

exerting a pressure by the medium agamst 2 pxston of the valve and movmg a mandrel in -
one direction in response thereto; ' '

metering the medium from the [wpper) first chamber through a metering orifice in the
piston and into a [lewer] gecond chamber of the valve;

operating said valve by changing a state of the valve from a first state to 2 secbnd state in

response to the movement of said mandre} in smd one direction;

exerting a pressure by the medium in said (lewer] gg_gg_chamber against said piston;
/___________'__——
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the gas reservoir 24, i ced to flow fromthe reservoir 24, t hrough the
flowine pipe 1 : : rol line 18c in figure 3, and into the
upper. gas chanb rexerted agai nst_the piston 18e, rand it

begins to neter Bthre gas erin elﬂ]@eetl_' t 0. g wer
gas chanber 18g. However, since there |q‘§no gagSL\% {“fﬁ“‘%’? e | o%grﬁ%@s%ég

chanber 18g, the pistQ .18€. M0 es own dl hi C I n tuen,
noves the mandr el 18(‘}"{| SRS P from i%e*w: h%"%e %‘mﬂ\éﬁfa“{;ﬂf%gfg % as
shown in fiigmdd&ppﬁ/mchmucwmnma@dbwhmanhelrmpefasigﬂsdwm:rber 18f flows
through the et of | 10 ol LindRniulybl G UG w35, GRRIRELALOT, 5 2

result, when the bal Ssure in the upper
gas. chanber 18f equalopemﬁhesayHMVprslmzmgsamstaheafﬂmwdwe@assw&mndndmtb&gsmdm

thi S poi nt; firgt SWite 1&' @spo‘ﬁil% B@ lnloven%nt o? sﬂ}g t%aﬂd%el sQiHE&Qecglbu ép@&m to said one direction.

11.  (Amended) A system adapted for use in conmection with wellbore operations,

comptising: _
mm outer housing; '
_ a mandrel enclosed by the outer housmg and movable longitudinally within said outer
~ housing; :
U © apiston on said mandrel and a metering crifice longitadinally disposed through said
pistonfy): - - |

said mandrel and said housing defining fanuppew] a figst chamber gn one side of the
n-the-wandeal.and the homsing and.ox idoroiantdniston da C. ber {

a valve manifold and 2 flowline interconnecting said valve manifold to said [eppend @’,“ﬁ

12, (Amended) The system of claxm 11, further compnsing-
a reservoir, said flowline mterconnechng saxd reservoir to said [weper] ﬁ;g_chamber

13. (Amended) The systcm of claim 12, when-.m said valve manifold comprises a fast bleed .
valve and a slow bleed valve,

one of said fast bleed valve gg slow bleed valve adapted to be w
terconnected to said [nppe!] @_chamber via said flowline fsvhan-saidslachlecdalveisnat

flowli i ! is pot i to said o cim
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new tool string can be | owered downhole, fromits current location in the
full bore space 22,  and_thrg e ball valve 18a, for the ultimte

pur pose of perforg 2 AgBEBbA e operation downhole. In figures 1, 2
and 3; the gas in- nber 18g of figure 3 can flow into the
upper gas chanber gas i n t hdSupper Sybstitutartheet 126 Aprili AR 3

can flow through e flowllne pi pe 17 and-into val ve mani fold 26 w t hout

recl osing the baIIF va[wn!% Pametmd@ﬁbWBIky t@mnﬁWﬁWs

W t hout p f°g&[§"‘%%%‘@ﬁ“?%i nq‘é er d!%as

chanber
val ye 26a oquﬂh@re-\stamwméﬁﬂu-aﬂza of figure 2 (the gas does not flow i nto

the fast bleed valve 280Nine &firsfvalve en an b oL A1 2085 ion of the wellbore:
. closmg [=} the first valve [mmw
sectionof theauallbese) by moving a medium from M[M] througha -
_ flowline [serd] into [the] aﬁas_tmvalve.

building said tool stnng in said upper section of the wellbore when the f‘ st valve is

closed; .
I cpeninghepening e frsg.yalve by W ouing the medium from [thewates] 3
) _ wmmugh the flowline [M] W valve;

o moving said tool string from said upper section through the [sacpenad] fizst valve and
into the lower section of the wellbore when the gt valve is open; and
-- ) . v-'v () n' ale S - o ” ,,.. .-..».. ve Sunw
Raadi i sdmialicn
~ gpsrating the tool string [aecfommingd to perfonn 3 wellbore operation in the lower
section of said wellbore, '

16.  (Amended) The method of claim 14, further comprising [see-stomsesd]:
maintaining the {irst valve gpgp, [wleded] by bleeding the medium from the first valve
through the flowline and through a slow bleed valve. -

. 17.  The apparatus of claim 1, wherein the valve includes & first and 2 second chamber, the
first chamber in communication with the flowline to develop & differential pressure between the first and
second chambers to acmate the valve.-

18. The apparatus of claim 17, further comprising a metering orifice coupled between the
first and second chambers. '

19. The apparams of claim 18, wherein the valve manifold includes a slow bleed valve and a
fast bleed valve, the slow bleed valve adapted to release pressure at a slower rate than the metering

orifice, and the fast bleed valve adapted to release pressure at a faster ratc than the metering orifice.
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15 flows into the slow bl eed valve 26a, the rate at \IHI&SHEE‘ElﬂssBHE!\sz
fromthe upper gas chamber 18f and through the sl o' bl ee_cRﬁRLlAaEDZGa I B
1ower than the rate at which the gas in the | ower TarTh WS
through the gas netering orifice 18el agg i ntoglheLHREYheBRS J8ATEM oY -

The invention being thus described, it WI6|| be ogsﬁlous te t%;é] rsestal)tme may be
varied in many ways. Such variations are not to be regarded as a departure

fromthe spirit _and scope of the invention, and all such nodifications as
woul d be obvi ou@0+t o ShecepRARaNS|of elaip9; fyshes ompsisiog p pistoh defided betviren the Grstaigd

within the ss_eaa@&.aﬁﬁers 212 afidplel BVYpEidte HeRhIVE -

o
<

. _ 21. . The apparatus of claim 20 wherein the piston is adapted to move by dlfferentlal pressure
* :  between the first and second chambers

- 22 The apparatus of claim 1, wherein the valve includes a ball valve.

23, An assembly for use with a well, comprising:
' an isolation valve; and _ _
'\/ - a controller adapted to actuate the isolation valve, the controller including a reservoir
containing a mediurm, a fast bleed valve, 2 slow bleed valve, and a flowline coupled to the isolation valve
through which mcdiuni is applied to or removed from the isolation valve to actuate the isolation valve.
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16 CLAIMS 1. Appar atus adapted for building a tool string of a de%rl‘efyf..; ‘
length for downhole in a wellbore, conprising: a valve di sposed between ‘an froy
-upper settioh and a | ower section of the wellbore, the valve adapted to be
closed to allow said tool string to be built Substtuteughest -s3tiAugystt 299

val ve adapted to be opened to allow said tool string to be |owered from

sai d upper section, through said valve, and into said | ower section; and a
‘controller adapted to open and cl ose thel®al ve, the controller including a
valve nanifold, a gas reservoir, and acilagMd ne interconnecting the valve

4
= 1. Apparatus adapted for building a tool string of a
desired length for downhole in a wellbore, comprising:

a valve disposed between an upper section and a
lower section of the wellbore, the wvalve adapted to be
closed to allow said tool string to be built in said
upper section, the wvalve adapted to be opened to allow
said tool string to be lowered from said upper section,
through said valve, and into said lower section; and

a controller adapted to open and close the valve,

v the controller including a valve manifold, a gas
reservolr, and a flowline interconnecting the valve
manifold to said valve.

2. 'The apparatus of claim 1, wherein said gas
reservolir includes a gas, said valve manifold including
a slow bleed valve and a fast bleed valve, said gas in
gaid gas reservoir adapted to flow from said gas
reservolir through said flowline and into said valve.

3. The apparatus of c¢laim 2, wherein said valve
comprises an outer housing, a mandrel enclosed by said
outer housing and defining a full bore within said
valve, and a piston attached to an outer side of said
(_ " mandrel, said piston including a metering orifice
disposed longitudinally therethrough, said mandrel and
said piston being longitudinally movable within said
housing,
said mandrel and salid piston defining a first
chamber within said housing disposed between said
mandrel and said housing and one side of said piston,
said -flowline communicating with said slow bleed valve
and said fast bleed wvalve of said controller and said
gas reservoir of said controller, |
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mani fold to said valve. 2. The apparatus of claim 1, wherein said

gas reservoir

I ncl udes afgas,:said valve manifold including a slow bl eed

val ve and a fast bleed valve, said gas in said gas reservoir adapted to
flow from said gas reservoir through said Substitute shesti-r3b AargustVi89e.

3. The apparatus of <claim 2, wherein said valve conprises an
housi ng, a mandrel enclosed by said outer housing and defining a full
“within said valve, and a piston attachedli?o an outer side of said mandrel,

.said piston

including a netering orifice disposed |longitudinally

thereth h, I d _napdr el ' | St bei I 1 £ udi nal | b
W thin said houet MR Lol BN oRoinao84id BIETER GUTEHITY 2 3] AREon
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chamber within said housing disposed between said
mandrel and said housing and the other side of said
piston.

4. The apparatus of c¢laim -3, wherein said wvalve
further comprises closure means attached to said mandrel
for opening said full bore of said valve when said
mandrel is disposed in one longitudinal position within
gsaid valve and closing said full bore of said valve when
said mandrel is disposed in another longitudinal
position within said valve.

5. The apparatus of claim 4, wherein said gas in said
gas reservolir flows through said flowline and into said
first chamber of said valve, a pressure of said gas in
said first chamber exerting against said one side of
gaid piston, said gas in said first chamber metering
through said metering orifice into said second chamber
and said mandrel moving longitudinally in one direction
when said pressure of said gas is exerted against said
one side of said piston, said closure means closing said
full bore of said valve when said mandrel moves in said

one direction.

6. The apparatus of claim 5, wherein said gas in said
second chamber exerts a pressure against the other side
of said piston, said gas metering from said second
chamber through said metering orifice and into said
first chamber, said mandrel moving in a direction
opposite to said one direction, and said gas flowing
from said first chamber through said flowline and
through said fast bleed valve when said fast bleed valve
is connected to said flowline,

Ly o1
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chanber within said housing di sposed between said mandrel and sai d housing
and one side of saidgplsson_-said flowine comunicating with said slow

bl eed valve ‘and said fTéh-HS SMEEEHASBERN df said controller and said gas
~reservoir of said coptrol | REPLACEDL7 safd mandSabstitude shedt pi3dt Augdet 1999 a
second chanber wthirr . osed between said mandrel and said
housi ng and the other side of said piston. 4. The apparatus of claim
3, wherein said valve further conpris¥® closure means attached to said
mandr el

said closure means reopens said full bore of said
valve when said mandrel moves in said direction opposite
to said one direction.

7. The apparatus of claim 6, wherein said tool string
in said upper section is adapted to move downhole from
said upper section through the reopened closure means
and into said 1lower section when said closure means
reopens said full bore of said valve.

\ 8. The apparatus of claim 7, wherein said gas in said
| gas reservoir flows through said flowline and into said
— first chamber when said tool is moved from said upper
section of said wellbore through. the reopened closure
means and into said lower section of said wellbore, said
gas in said first chamber metering from said first
' chamber through said metering' orifice and into said
second chamber, said gas in said first chamber moving

said mandrel in one said direction,

gaid closure means recessing said full bore of said
valve when said mandrel moves in said one direction,
said tool string in said lower section adapted to

{ perform said wellbore operations downhole in said lower
; section of said wellbore when said closure means
— recloses said full bore of said wvalve.
9. A method of operating a valve in a wellbore,
comprising:

moving a medium from a medium reservoir through a
flowline and into a first chamber of the wvalve;

exerting a pressure by the medium against a piston
of the wvalve and moving a mandrel in one direction in

response thereto; -

"REPLAGEMENT SHEET ) O
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for opening said full bore of said valve when said mandrel is disposed in
one longitudinal position within said valve and closing said full bore of

said_vdhve when sai d ' sed in another |ongitudinal position
within said valve. Bryis SHEETAMSBEENY of cl aiSubstituleesheat <31 Augiesti H989i d
gas reservoir flows thrommpLAeEBlfIC) ine and into said first chanber of

said valve, a pressle—ef—sard—gas In said first chamber exerting agai nst
said one side of said piston, said gas tq said first chanber nmet eri ng
through said nmetering orifice into said second chamber and said nandrel
nmovi ng | ongi t udi o] 0 %Qf [ SSHI ‘ﬂ@§
exerted agai nst §§+%¥%%§gsgge g%ﬁééﬁ%fk ntﬁg gl glggﬁﬁgﬂ%%Z%gQ> Si ng
said-full bo e mgtexming varidigeenisai @hﬁamﬁtﬂomo‘@@si i Anggi g@ second

chamber of the valve;

operating said wvalve by changing a state of the
valve from a first state to a second state in response
to the movement of said mandrel in said one direction;
exerting a pressure by the medium in said second
chamber against said piston;
metering said medium from said second chamber
through said metering orifice into said first chamber
' through said flowline and through a fast bleed valve;
moving said mandrel in a direction opposite to said

~ one direction; and
operating said valve by changing said state of the
valve from said second state to said first state in
response to the movement of said mandrel in said
direction opposite to said one direction.
10. A system adapted for use in connection with
wellbore operations,comprising:
an outer housing;
a mandrel enclosed by the outer housing and movable
. longitudinally within said outer housing;
L a piston on sgaid mandrel and a metering orifice
\_ longitudinally disposed through said piston;

said mandrel and said housing defining a first
chamber on one sgide of the piston and a second chamber
on another side of the piston; and

a valve manifold and a flowline interconnecting
said valve manifold to said first chamber.

I
* c L M S *
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one direction. 6. The apparatus of claim5, wherein said gas in said
second chanber -exerts—a pressure agai nst the other side of said piston,

sai d gas met erin chanmber through said nmetering orifice
and-into said fij “Q% _ clmim“ mandr el ro\Bubgtituteashretecd MgHEP9R to
said one directi tsakd gas- fl.owing fromsaid first chanber through
said flowine and through said fast bl eg@ val ve v,ipﬁg] ] st—b+eed val ve
is connected to said flowine, 18 sai“d cl osufe m%fé%ﬁe&g% id full
bore of said : ' =PLAGED

11. The system of claim 10, further comprising.: '
a reservoir, said flowline interconnecting said
regservoir to said first chamber.

12. The system of claim 11, wherein said valve manifold
comprises a fast bleed valve and a slow bleed valve,

one of said fast bleed valve and slow bleed valve
adapted to be selectively interconnected to said first
chamber via said flowline.

13. A method of building a toolstring for performing
downhole operations in the wellbore, comprising:

providing a first valve between an upper section
and a lower section of the wellbore,

closing the first valve by moving a medium from the
first valve through a flowline into a fast bleed valve;

building said tool string in said upper section of
the wellbore when the first valve is closed;

opening the first valve by moving the medium from a
medium reservoir through the flowline into the first
valve;

moving said tool string from said upper section
through the first valve and 'into the lower section of
the wellbore when the first wvalve is open; and
W operating the tool string to perform a wellbore

operation in the lower section of said wellbore.

14. The method of claim 13, further comprising:

maintaining the first valve open by bleeding the
medium from the first wvalve through the flowline and
through a slow bleed valve.

-
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val ve when said mandrel noves in said direction opposite to said one
direction. 7. The apparatus of claim®6, wherein said tool string in said
upper section is adapted to_ oy ol e fromsaid upper section through
t he reopened cl osurq W@@IE‘FCHASTBEEM i d | oneBubstituteshedten 3daAdguso 1008
means reopens said flu b E?LﬂfEWai d Yal ve. 8. The apparatus of claim?7,
wherein said gas in | - etvott flows through said flowine and into
said first chanber when said tool is noved from said upper section of said
wel | bore through the reopened closure neans and into said | ower section of
sai d wel | bor sai,d gas_in_said first chanber netering.from,said first
chanber throgah sggﬁ MEE A %ﬁif?ée %ﬂ%lTnt%’saﬁgegggghdqgﬁanﬁg??vgaid
gas 1in said fnc3udehambdinstviamgl a second chamber, the first chamber

in communication with the flowline to develop a

differential pressure between the first and second
chambers to actuate the valve.

16. The apparatus of claim 15, further comprising a
metering orifice coupled between the first and second
chambers.

17. The apparatus of claim 16, wherein the valve
manifold includes a slow bleed valve and a fast bleed

- valve, the slow bleed valve adapted to release pressure
at a slower rate than the metering orifice, and the fast
bleed valve adapted to release pressure at a faster rate
than the metering orifice.

18. The apparatus of claim 17, further comprising a
piston defined between the first and second chambers and
adapted to operate the wvalve.

19. The apparatus of claim 18, wherein the piston is
adapted to move by differential pressure between the

{ first and second chambers.

20. The apparatugs of claim 1, wherein the wvalve
includes a ball valve.

21. An assembly for use with a well, comprising:
an isolation valve; and

I R R
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said mandrel in one said direction, said closure nmeans recessing said full
bore of said val ve when:said mandrel noves in said one direction, said tool
string*iin said |l ower section adapted to performsaid wellbore operations
downhol e in said | ower section of said wel | b@ubstitute shaet -c3 bAugustetIRO
recl oses said full bore of said valve. 19 9. A nethod of building a
toolstring for perform ng downhol e operati ons[i _ H4-E-——-C ONPr i Si NQ:
providing a first valve between an uppeP2sect HEET HAS BEEN

REPLACED

a controller adapted to actuate the isolation

valve, the controller including a reservoir containing a
medium, a fast bleed valve, a slow bleed valve, and a
flowline coupled to the isolation valve through which
medium is applied to or removed from the isolation valve
to actuate the isolation wvalve.
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and a |l ower section of the wellbore, closing the first valve by rm\qi?&gﬂq'g;-;
medium fromthe first valve through a flowine into a fast bleed val ve; o ls
bui I di ngasaid tool string in said upper section of the wellbore when the
first_valve is closed; opening the first valSubdtitutmshaet ¢+ 1© Felshuany 2000 a

medi um reservoir through the flowine into.the first valve; noving said

~tool string fromsaid upper section thrpugh the first valve and into the

| ower section of the wellbore when the first valve is open; and operating

the tool string to performa wellbore operation in the |ower section of

said wel | bore. 10 The net hod DY &F FHE N i sing: maintaining
the first valve open by bl eed

- In accordance with the invention, there is provided an apparatus adapted for building a
tool string of a desired length for downhole in a wellbore, comprising:

5 a valve disposed between an upper section and a lower section of the wellbore, the
valve adapted to be closed to allow said tool string to be built in said upper section, the
valve adapted to be opened to- allow said tool string to be lowered from said upper section,
through said valve, and into said lower seg:tion; and |

a controllef adapted to open and close the valve, the controller including a valve

Y 10 manifold, a gas reservoir, and a flowline interconnecting the \}alve manifold to said valve.
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medi um fyomthe first valve through the flow ine and through a slow bl eed
val ve. 20 11. The apparatus of <claim 1, wherein the valve
i ncludesga first and a second chanber, the first chanber in comunication
with the flowine to develop a differenBubstifutesheet -t webruarie2000 st
and second chanbers to actuate the valve. 12. The apparatus of claim 11,
further conprising a netering orifice-@upled between the first and second
chanbers. 13. The apparatus of claim 12 wherein the val ve '
In another aspect, there is provided-a method of building a toolstring for performing
downhole operations in the wellbore, comprising:
providing a first valve between an upper section and a lower séc_tion of the
wellbore, |
5 closing the first valve by moving a medium from the first valve through a flowline
into a fast bleed valve; _ | |
building said tool string in said upper section of the wellbore when the first valve
is closed;
opening the first valve by inoving the medium from a medium reservoir through
10 the flowline into the first valve; _
moving said tool string from said upper section through the first valve and into the
lower section of the wellbore when the first valve is open; and
operating the tool string to perform a wellbore operation in the lower section of
said wellbore.
15 |
In accordance with these and other objects of the present invention, an apparatus adapted
to be disposed in a wellbore allows an operator at the wellbore surface to build a tool
string uphole of any desired length prior to lowering that tool string downhole into a
wellbore for the purpose of performing wellbore operations during a single trip into the
20 wellbore. The apparatus includes a valve disposed between an upper section and a lower
W section of the wellbore which is adapted to open and to close. The upper section of the
| wellbore is isolated from the lower section of the wellbore when the valve is closed. The

tool string of any desired

REPLACEMENT SHEET

12 FEB 2000




mapi fol d: i ncl udes a sl ow bI eed val ve and a fast bl eed val ve, the sl ow bl eed
val ve adapted to rel ease pressure at a slower rate than the nmetering
orifice, zand the fast bleed val ve adapted to rel ease pressure at a faster
rate than the metering orifice. 14. The appaSaustitofe shedtm 10, Febrtuahye2000
conprising a piston defined between the first and second chanbers and
adapted to operate the valve. 15. The apparatus of claim 14, wherein the

pi ston is adapted to nove by dlfferentlal pressure between the first and
second chanbers. 16 . The apparatus of 18 claim 1, wherein the valve

I ncludes a ball val ve. REPLACEMENT SHEET

said closure means reopens said full bore of said
valve when said mandrel moves in said direction opposite
to said one direction.

7. The appafatus of claim 6, wherein said tool string
in said upper section is adapted to move downhole from
said upper section through the reopened closure means
and into said lower section when said closure means
reopens said full bore of said valve.

8. The apparatus of claim 7, wherein said gas in said

\J gas reservoir flows through said flowline and into said
first chamber when said tool is moved from said upper
section of said wellbore through the reopened closure
means and into said lower section of said wellbore, said
gas in said first chamber metering from said first
chamber through said metering orifice and into said
second chamber, said gas in said first chamber moving
said mandrel in one said direction,

said closure means recessing said full bore of said

valve when said mandrel moves in said one direction,

‘said tool string in said lower section adapted to

- - perform said wellbore operations downhole in said lower

section of said wellbore when said c¢losure wmeans
recloses said full bore of said valve.
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9. A method of building a toolstring for performing

downhole operations in the'wellbore, comprising:

providing a first valve between an upper section
and a lower section of the wellbore,

closing the first valve by moﬁing a medium from the
first valve through a flowline into a fast bleed valve;

building said tool string in said upper section of
the wellbore when the first valve is closed;

opening the first valve by moving the medium from a
medium reservoir through the flowline into the first
valve; '

moving said tool string from said upper section
through the first valve and into the lower section of
the wellbore when the first valve is open; and

operating the tool étring to perform a wellbore
operation in the lower section of said wellbore.

10 The method of claim 9, further comprising:

maintaining the first valve open by bleeding the
medium from the first wvalve through the flowline and
through a slow bleed valve. '

R
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11. The apparatus of claim 1, wherein the valve
includes a first and a second chamber, the first chamber
in communication with the flowline to develop a
differential pressure between the first and second

chambers to actuate the valve.

12. The apparatus of c¢laim 11, further comprising a
metering orifice coupled between the first and second

chambers.

13. The apparatus of claim 33, wherein the wvalve
manifold includes a slow bleed valve and a fast bleed
valve, the slow bleed valve adapted to release pressure
at a slower rate than the metering orifice; and the fast
bleed valve adapted to release pressure at a faster rate

than the metering orifice.

14. The apparatus of claim 13, further comprising a
piston defined between the first and second chambers and

adapted to operate the valve.

- 15. The apparatus of claim 14, wherein the piston is
adapted to move by differential pressure between the

first and second chambers.

16 . The apparatus of claim 1, wherein the wvalve

includes a ball wvalve.
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ABSTRACT OF THE DISCLOSURE

SURFACE CONTROLLED FORMATION ISOLATION VALVE
ADAPTED FOR DEPLOYMENT OF A DESIRED LENGTH
OF A TOOL STRING IN A WELLBORE

A method and apparatus is disclosed for building a desired length of tool string uphole

prior to lowering that tool string downhole into a wellbore for performing wellbore
operations downhole during a single trip into the wellbore. The apparatus includes a

valve disposed between an upper and lower section of the wellbore. The upper wellbore
section is isolated from the lower wellbore section when the valve is closed. The tool

string is built in the upper section of the wellbore when the vah..'e is closed. The valve is
adapted to be.opened or closed when a valve mandre! is shifted from one position to
another posit.ién. The mandrel shifts in one direction when a gas is delivered to an upper
chamber, and in an opposite direction when the gas leaks through the fast bleed valve but -

not if the gas leaks through the slow bleed valve.
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