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Rel ease apparatus and nethod for threaded conductor pipe BACKGRCUNS;CF THE
| NVENTION 1. Field of the Ihvention: This inventigngrelates in general to

| arge di aneter, threaded conductor pipe ysed for of fshore 5 drilling,
and in partlcular to an apparatus -f breaking out a lower joint of -
the conductor pipe when the well is suspended. 2. Description of the <
Prior Art: When drilling froma jackup drilling rig in 10 of fshore

drilling, large di anglierscongduelials PP hethbd ¥t eildalie@BAdEARCHEse dept h
in the earth to a pe+ﬁ+—abeve—bheaa*#&x&r%ﬁ—++mrm&Lc. atreHetowtie i g

floor. The conductor pipe will be installed by screwing the threads of the
conduct or pipe sections together. The 15 upper nost section of conduct or

pipe will be cut off at a desi rextrsRoutDbeFOTHE hENtvENTEZON OO . The
t hreaded connection at the sea floor or slightly above will be a | eft-hand

t hr ead. The rest of the.threads will be right-hand. 20 After
drilling the well }-of t Enetderhidthe finvenkdossspended. The drilling rig will
be noved away fromthe mell It will be necessary to renove the portion of

The portion of the con
lameter, threaded conductor pipe used for offshore

5 drilling, and in particular to an apparatus for
breaking out a lower joint of the conductor p-ne when
the well is suspended.

the conductor pipe thaty, te@ﬂ?eﬂ@f@f tpglggggflggr &Qnépfidréél'ﬂﬂrgeg'

o/ 2. Description of the Prior Art:

When drilling from a 3jackup drilling =rig in

10 offshore drilling, large diameter conductor pipe will

extend from a selected depth in the earth to a point

above the surface of the water and below the rig floor.

The conductor pipe will be installed by screwing the

threads of the conductor pipe sections together. The

15 uppermost section of conductor pipe will be cut off at

a desired point below the rig floor. The <threaded

connection at the sea £loor or slightly above will be a

left-hand thread. The rest of the threads will be
right-hand.

20 After drilling the well, often the well will be
suspended. The drilling rig will be moved away from
the well. It will be necessary to remove the portion
of the conductor pipe that extends above the sea floor
to the drilling rig. The portion of the conductor pipe

25 that extends into the earth will remain in place.

In the past, this has been a difficult task.
Generally', the operator will try to grip the upper



25 that extends into the earth will remain in place. In the past, this
has been a difficult t'ask. ‘Generally, the operator will try to grip the
upper . -2- section of conductor pipe with a spear or the like, then
rotate .t to the right. Hopefully, this will cause the | ower connection
to bredk out. Then the operator wll pull the entire string
upwardf“% di sconnecting each section one at a tine. Because of the weight
of the conductor string on the left-hand threaded joint, there will be a

|l ot of friction at the box nose/pin shoulder interface. This makes it
difficult to apply enough torque fromthe.l@ ~ surface to break out this
jQint. Also, it is difficult to lift the conductor string because there

will be no external I £ad 401dcdaudbokB:8RPh1ERY 87 SpRE-CRINALOL1RE! T MO
5 then rotate it to the right. Hopefully, this will
cause the lower connection to break out. Then the
operator will pull the entire string upward,
5 disconnecting each section ocne at a time.

Because of the weight of the conductor string on
the left-hand threaded joint, there will be a lot of
_ friction at the box nose/pin shoulder interface. This
y makes it difficult to apply enough torque from the
10 surface to break out this joint. Also, it is difficult
' to 1lift the conductor string because there will be no
external thread collar at the upper end of the
conductor string.



In this invention, the connector joint to be broken out will be
provided with an internal recess or profile. This profile comprises a,
circunferential 5 groove. It has a downward facing lifting shoul der and
an upward facing | andi ng shoul der. Also, it has at |east two torque
keys. Furthernore, it has at |east one release section in the profile
where the lifting shoulder is replaced by an upward tapered shoul der. 10
The apparatus al so includes a torque tool which will be | owered fromthe
surface on drill pipe. This torque tool has a body with at |east one

radi al |y extendi ng dog. The dog-wBl+ |and on the |anding shoul der and
nove outward into the recess. Springs 15 cause this outward novenent. *
The operator will rotate thes@uthky dPereE Ihghbragount. to cause the dog to
engage the torque key.- The operat or will then lift the drill pipe to take
wei ght of f the threaded. connection bel ow the profile. He will 20 then °*
apply torque, whi chAnt r Bhbe tinventiongh thehecabpectox hdodotqutokde t o break
out the joint .prokEieBut meloaergi-wm/ud warthclanurintasndilfécégé)%zto pul |

t he upper end of e- conol#bit I‘L{l? % ? s s at the
rotary table EhPHesed %UB§8FF hé:%nseforﬁle SoFUBrpEsn oper at or

t hen nmay sr ot atgradgwe.t orlfudasoel dpwnward facing lifting shoulder and -
' an upward facing landing shoulder. . Also, it has at
least 'two' toréue Xeys. Furthermore, it has at least

one release section in the ' profile where the lz.ftlng L

shoulder :Ls reolaced by an upward tapered shoulder. o \j

10 The apparatus also 1ncludes a toraue tool which
o w:.ll be lowered from the surface. on drill pipe. This
torgque tool has a body with at least one radially

extending dog. The dog will ‘land on the landing
shoulder and move outward into the recess. Springs
15 cause this ocutward movement.

The operator will rotate the drill pipe a slight
amount to cause the dog to engage the torgue key. The -
operater will then 1ift the drill pipe to take weight
cff +“he threaded connection below the profile. He will
20 <hen apply torque, which transmits through the dog tc ook
the torgue key to break out the joint.  Then, the NS
operator will pick up the drill pipe to pull the upper '
end of the conductor string to the drill rig where
slips at the rotary table can be used to support' the
25 connector pipe.

The operator then may rotate the torque tool to
the left to the release section. He then can pull the
drill pipe and torgque tool from the conductor string.



the left to the release section. He then can pull the drill pipe and torque
tool .fromthe conductor string. -4- The operator can then renove the
conductor string by utilizing the slips and elevators of the drill rig.

-5 - BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a-quarter sectional view
of a torque tool and connector joint constructed in accordance with this

i nventon. 5 Figure 2 is a sectional view of the torque tool and

connector joint of Figure 1, taken along the line II-11 of Figure 1. Figure

3is a a partial sectional view of the torque tool of Figure 2, taken al ong

the line I1l1-111 10 and shown W th t he t or que t ool omtted.
-4 -

v

The operator can then remove the conductor string by
utilizing the slips and elevators of the drill rig.

)



-6- DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring to Flgure 1, a | ower

section of conductor pipe 11 will extend froma point not far above the sea
floor to a selected depth in the well. 5 Connector pipe 11 has a pi;n
section on its upper end containing exterior threads 13. An upper string

of connector pipe 15 has a box on its |lower end containing internal ﬁh;eads
17. Threads 17 are | eft-hand and engage the threads 13. The upper string

of conductor 10 pipe 15 will be screwed together in sections wth

ri ght-hand threaded connections. The upper string of conductor pipe 15 wl|
extend to the drilling rig, at a point_below the rig floor. The conductor :
pi pe 15 has a cecylindrical bore 19. 15 5 TA profile 21 will be nmachi ned °

into the bore 19 at a point immedi ately above the threads 17. Profile 21 is

an annul ar groove. It hasBB;$¥wR§sq3§R8¥ﬂ§ QR ARMIINGSJ an upper |ifting

shoul der 25. The Iandlng shoul der 23 and lifting shoulder 25 join a *

cylindrical wall Fiég e ngg QyHPg éEaEeE@i$ng¥ +§g§qgg|€ t he bore
a gr f he

wal | 19, but has di anet e is recessed wthin ofile 21
The lifting sh&ﬂ%ﬁn%chn?ﬁV‘b@Pﬂ@ﬁdFEB?ﬁﬁm‘E’EFq He? I%’ﬁ@i‘?ﬁﬁ?ﬁa‘l’ %B(l s of
t he conduct or nis invenaites

5 Figurelz is a sectional view of the torque tool_
and connector joint of Figure 1, taken alonq the line :
II-II of Figure 1. _ ,

Figure 3 is a a partial sectional view of the
torque tool of Figure 2, taken along the line III-III
10 and shown with the torque  tool onmitted.



25 It inclines dowmward fromcylindrical wall 27 to bore 19 at about a
15 degree angle relative to a plane that is perpendicular to the axis
off the pipe 15. Simlarly, the | anding shoul der 23 inclines upward at
about a.15 degree angle relative to a plane. 7- perpendicular to the

| ongi t ydi nal axis of the conductor pipe 15. Cylindrical wall 27 extends
circunferentially conpletely around the conductor pipe 15. As shown in 5
Figure 2, two torque keys 29 protrude radially outward fromthe cylindrical

wal | 27 180 degrees apart from each other. Each torque key 29
conprises a thin rectangular mnenber that has been welded to the
cylindrical wall 27 to make it integgal wth the 10 conduct or

15. Each torque key 29 extends axially fromthe | anding shoul der 23 upward

to the lifting shoul der 25-DETAI§ﬁ§hD£ Io&esngﬂﬁaﬁﬁﬁ&:%*l ally
' oul der 31

ext endi ng torque shoul der 31 on one | Torque s Is a wall
that is |ocated substantially in a radlal pl ane 15 of the | ongitudinal
axis of the conductor pReferifingEath (Figume key a29lowatrensectiony ofibout

4 degrees conductor pipe 11 will extend from a point not far
| above the sea floor to a selected depth in the well.

5 Connector pipe 11 has a pin section on its upper end

‘containing exterior threads 13. An upper string of

connector pipe 15 has a box on its lower end containing

N internal threads 17. Threads 17 are left-hand and
~ ‘engage the threads 13. The upper string of conductor
10 pipe 15 will be screved together in sections with

.~ right-hand threaded connections. The upper string of

conductor pipe 15 will extend to the drilling rig, at a
point below the rig floor.

The conductor pipe 15 has a cylindrical bore 19.

15 A profile 21 will be machined into the bore 19 at a

point immediately above the threads 17. Profile 21 is

an annular groove. It has a lower landing shoulder 23

and an upper lifting shoulder 25. The landing shoulder

23 and lifting shoulder 25 join a cylindrical wall 27.

20 The cylindrical wall 27 is coaxial with the bore wall

\\j 19, but has a greater diameter and is recessed within
the profile 21.

The lifting shoulder 25 is not perpendicular to
the longitudinal axis of the conductor pipe 15; rather

25 it inclines downward from cylindrical wall 27 to bore
19 at about a 15 degree angle relative to a plane that
. is perpendicular to the axis of the pipe 15.

Similarly, the landlng shoulder 23 inclines upward at
about a 15 degree angle relative to a plane



circunferentially and has a side or shoulder on the side opposite torque
shoul der 31 that is substantially parallel to the torque shoul der 31. 20
Referring still to Figure 2, and also to Figure 1, the |lifting shoulder 25
does not extend conpletely cicunferentially around the profile 21. .
four separate circunferentially spaced apart engagi ng %,

It conprises
sections 33,

illustrated by the arrows of 25 Figure 2.

- Each

engagi ng section 33 extends circunferentially about 45 degrees.
The engaging sections 33 are uniformy spaced apart from each other.

Rel ease sections 35 exist between each of the 30
The rel ease sections 35 are

10

15

20

25

30

t her

engagi ng sections 33.
secfi @n5 where the lifting shoul der 25 has ¢

been nachined into er ed wn .in Figure 3. The tapered wal!

37 extends upfr® f’?&ﬁ\‘a:gﬁlhc’d\%a Rﬁf‘? ‘g")“atlo eS1othR HWRCTET30 degree
angl e rel ati v@i®pe 15¢0 the |ongitudinal axis of the conductor pipe 15.
rel ease section 35 begins at each torque key 29 and extends |n an opp05|te
direction fromthe d gg{_igri t hv?atllt he27t orgye ghoul der face

c-loum erentlally
completely around the coniductor plpe lo._ As shown in

Figure 2, two torque keys 29 protrude radlally outward'
‘from the cyllndrlcal wall 27 180 deqrees apart £xrom

each other.  Each torque key - 29 comprzses a thin
rectangular ' member that has been welded to the
cylindrical wall 27 to make ‘it lnteqral with the
conductor 15. 'raeﬁ torgue key 29 extends axlally £rom

the landing snoulder 23 uoward to the life .nq shoulder

25. Each torque key 29 has an axlally extendlng

'toraue shoulder 31 on one side. Toroue shoulder 31 is

a wall that is located substantlally in a radial plane
of the 1ong1tud1nal axis of the conductor pipe 15.
Each  toraque key 29 extends only about 4 degrees

circumferentially and has a side or shoulder on the
side opposite torque shoulder 31 that ls substantlallv

" parallel to the torque shoulder 31.

Referrinq still to Figure 2, and also to Figure 1,
the lifting shoulder 25 does not extend completely
-zrcumferentlally around the profile_ 21, ' Rether it
comprises four separate circumferentially spaced apart
engaging sections '33, lllustrated by the arrows of

Figure 2. -~ Each engaging section .“33_ extends

circumferentially about 45 deqrees,' The enqaglnq

‘sections 33 are un;formly spaced_'epert. from each

other.

Release sections 35 exist between each of the
engaging sections 33. The release sections 35 are

One*



Referring again to Figure 1, a torque tool 39 wll 10 be | owered from
the drilling rig into'the conductor pipe 15 when the operator w shes to
rel ease the conductor pipe 15 fromthe conductor pipe 11. Torque tool 39
has a body 41 which extends radially outward. Threads 43 on the upper end
serve as- neans for 15 connecting the body 41 to a string of conduit 45,
nor mal drill pipe. A pipe 47 also connects to the |ower side of the body
41 and extends downward a short distance. Four dogs 49, as shown also in
Figure 2, extend 20 radially outward fromthe body 41. Dogs 49 are
evenly spaced apart from each ot her. Each dog 49 extends
circunferentially I ess than 45 degrees~ 8 ¥he dogs 49 are carried in
recesses 51 forned in the body 41. Springs 53 force the dogs 49 radially
out war d. Each 2Sectidmg 4éhédms aheoulldftpngt i stodiédrhaswi hlaspr Beende

past the outer pe 40 q%* t [ Rt £ O es to
retain the dogs 4 EH§ ¥t hgn%g 4 %Ld %3‘1& ?gnhg% an u%be? ?E#?I ?12
surface 57. TheTE}ﬁpé?aﬂq’ﬁefil ﬁ'@?lslur?éc@xS?nﬁlﬁcPPWEEdd&MarqylfWFF out er-
30  periphery radial 2y toveore als aftprapoutnbely Gbgreenendlvirelativée
lifting shoulsder 23 tne longitudinal axis of the conductor pipe 15. One
release sectiocn 35 begins at each torque key 29 and
extends in an opposite direction from the direction
that the torgue shoulder 31 faces.

Referring again to Figure 1, a torque toocl 39 will

10 be lowered from the drilling rig into the conductor
pipe 15 when the operator wishes to release the
conductor pipe 15 from the conductor pipe 1ll. Torque

tool 39 has a body 41 which extends radially'outward.
Threads 43 on the upper end serve as means for

15 connecting the body 41 to a string of conduit 45,
normally drill pipe. A pipe 47 also connects to the

lower side of the body 41 and extends downward a short
distance.

Four dogs 49, as shown also in Figure 2, extend
, 20 radially outward from the body 41. Dogs 49 are evenly
\/ spaced apart from each other. Each dog 49 extends
circumferentially less than 45 degrees. The dogs 49
are carried in recesses 51 formed in the body 41.
Springs 53 force the dogs 49 radially outward. Each
25 dog 49 has an outer portioh 54 that will protrude past
the ocuter periphery of the'body 41. A retaining platé
55 serves to retain the dogs 49 with the body 41. Each
, dog 49 has an upper lifting surface 57. The upper
lifting surface 57 inclines downward from its outer
30 periphery radially inward at approximately the same
angle as the lifting shoulder 25.



-9- In operation, when the operator w shes to rel ease the conductor pipe 15
fromthe conductor pipe 11, he will lower the torque tool 39 down through
the string of conductor pipe 15. Quter portions 54 of the dogs 49 w;l .
slide on the bore 19 as the torque tool 39 |owers. Wen the dogs 49 rgach
the profile 21, they will spring outward and | and on the | anding show,ger

23. The outer portion 54 wll contact the cylindrical wall 27. The torque
tool 39 will not be able to nove farther 10 downward. The operator
will then rotate slightly to the right. As shown in Figure 2, two of the
dogs 49 will contact the torque shoulders 31 of the torque keys 29 due to -
this right-hand rotation. The dogs 49 will be 15  aligned with the .
engagi ng sections 33 in this position. Then, the operator wll pick up the
torque tool 39. The lifting surfaces 57 on the dogs 49 will “engage the"
lifting shoul ders 23n ophratixnatwhern ithes openatdrowishes dte| release 45 to ¢

[em)ve we: lght fﬂﬂ“é&?ﬁu{éﬁ.ﬁr”%ﬁ.@%ﬁ@é 2ﬁ'om tﬂpl&&ﬁuc{tﬁi'e ipe ell Igl_eh Tgen
TR L L RV T N O S A
of conductor pipe 15. Outer portions 54 of the dogs 49
5 will slide on the bore 19 as the torque tool. 39 1owers._
When the dogs 49 reach the profile 21, . they will spring
 outward and land on the landznq shoulder 23. The outer
portion 54 will contact the cylindr:.cal wall 27. The

torque toocl 39 w1ll not be able to move farther f \#f .
10 downward. o

The operator w:.ll then rotate sl:.ghtly to the
right. 'As shown in Figure 2, two of the dogs 49 will
'contact the torque shoulders 31 of the torque keys 29
‘due to this rlqht-hand rotatzon., The dogs 49 will be .
is "allgned with the engaglng sections 33 in this position.
Then, the operator will plck up - the torque tool 39.
The llfting surfaces 57 on the dogs 49 will engage the
lifting shoulders 25. The operator lifts upward on the
drlll pipe 45 to remove weight from the pin nose/box
20 shoulder 1nterface.; Then torque w1ll be applied =
' through the drill strzng to the dogs 49. The dogs 49 -.k‘/
w1ll cause the conductor plpe 15 to unscrew from the |
conductor pipe 11.

The operator then picks'up the'drill pipe'45 until

25 the first threaded sectlon of  the conductor pipe 15

' locates above the rotary table. The operator then may

place 'slips around the ,connector joint . of ‘that

uppermost section of conductor pipe 15 to support the
conductor plpe 15._ :



The operator then picks up the drill pipe 45 until 25 the first threaded
section of the conductor pipe 15 |locates above the rotary table. The
operatar, then may place slips around the connector joint of that
upper nost section of conductor pipe 15 to Support the conductor pipe 15.

- 10 -;Preferably, the operator will then slack off tension in the dril

pi pe 4§‘and rotate to the left. The dogs 49 wll then rotate around until
they contact the opposite sides of the torque keys 29. The dog 49 5

will now be in alignnment with the reIeaa@ sections 35. The operator wll
then pick up on the drill pipe 45. The gs 49 will slide inward on the
tapered shoul ders 37, freeing the torque tool 39 of the profile 21. The

operator can t hen puII gggfﬁﬂwpt %L Sg Tﬁaég}.e 111 Bhf agfaddy of

unscrewi ng each section o operator t en can puI
conductor pipe 15 ts¢nefhensdn; fhe HS@FBW G &Rd, rotateytq Fhe lezt. "
conventi onal nanneﬂmmsungssnspwihhdthénnmntata afbandnunnilohhﬁpscontact

signi fi cant advant S 15 r Ki
Ie?t hand  hr ead 39S opposife l8ides 5HP'EHE LAY RS MK hPHod R

5 will now be in alignment with the release sections 35.
The operator will then pick up on the drill pipe 45.
The dogs 49 will slide inward on the tapered shoulders
37, freeing the torgque tool 39 of the profile 21. The
operator can -then pull the torgue tool 39 to the
\\/ 10 surface by unscrewing each section of drill pipe 45.
The operator then can pull the conductor pipe 15 to the
surface by unscrewing each 'section in a conventional
manner using slips and elevators.

The invention has significaht advantages. The

15 torque tool makes braking out the left-hand thread
section of the conductor pipe much easier as it 1lifts

the weight of the conductor string at the pin nose/box
shoulder interface before the breakout <torque is
applied. The torque transmits directly to the joint,

20 not through conductor pipe from the surface. The
torque tool and profile allow the conductor pipe to be
\ : easily brought to the rig floor where slips and

elevators can be utilized to pull the conductor string.

While the invention has been shown in oniy one of
95 its forms, it should be apparent to those skilled in
- the art that it is not so limited, but is susceptible
to various changes without departing from the scope of
the invention. '



section of the conductor pipe nmuch easier as it lifts the weight of the
conductor string at the pin nose/box shoul der interface before the breakout,

torque is applied. The tergue—transmts dlrectly to the joint, 20 :, not
t hrough conduct or pipe fro The torque tool and profilé

al l ow the conductor pi pe tmﬂ ‘ ht to the rig floor wheresglips
and el evators can be utili e*conductor string. Wile the

i nvention has been shown in only one of 25 its forns, it should be

apparent to those skilled in the art that it is not so Iinited but is
suscepti bl e to various changes mnthoqt departing fromthe scope of the )
I nventi on. - 11 - W claim 1. An apparatus for breaking out a subsea ¥

threaded conneggigfast hin a string of pipe, conprising in conbination: a
connect or j oi'm—fe&fBe-—on an end of one section of pipe, the connector

joint having a,thr on h or of the ¢
connect or | oi n ab%@%%%%hrbea %g %ta%ﬁligﬁ Lgﬁn;dsq;ﬁt, Qﬁ%\%%ﬁéaan
connection w thln a str;ng of pzpe, comprlslng in R

combznatlon-_

5 a connector ]Olnt formed on an end of one ‘section
- of plpe, the connector jolnt hav1ng a threaded section:

a nroflle formed 1n the Lnterlor o‘ the connector ' -\‘f
joint above the threaded sectlon, the profile havzng an
'axzally extending torque shoulder and.a downward
10 facing liftinglsnonlder:_ |

a torque tool having a body and adapted to be
lowered on a str;ng of condu;* .hrough the pPipe to the
connecter joint;.

at least one dog mounted to_tne body;

15 means for'urginghthe dog radially_outwardlfrom the
body into engagement with the_profile:_

the dog havzng an axlally extendlng slde for \'/
engagzng the’ torque shoulder to unscrew the connector
joint when tne_condul. is rotated._andr

20 the dog'having'an upward facing lifting surface

' ' for engaging the llftzng shoulder of the profile to
pick up the string of pipe above the connector jOlnt by
lifting the conduit.



axially extending torque shoulder and a downward 10 facing lifting

shoul der; a torque tool having a body and adapted to be | owered on a string
of conduit through the pipe to the connector joint; at |east one dog
mounted-to the body; 15 means for urging the dog radially outward
fromt he body into engagenment with the aving an axially
extendLng side for engaging the torque glullltuﬂ“l“uﬂlmﬁﬂllew t he connect or
joint when the conduit is rotated; and 20 ¢ * Yhée® ddg having an upward
facing lifting surface for engaging the 1lifting shoulder of the profile to
pick up the string of pipe above the connector joint by lifting the

condui t. C L M S* - 12 - 2. Anqapparatus for breaking out a
sUbsea threaded connection within a string of pipe, conprising in

combi nati on: a'conneptpr joint forned on an end of one section 5 of

pi pe, the connectory] oipy appuratus Osdr BEeaRBhg st a subsea threaded
connection within a string of pipe, comprising in
combination: -

a connector joint formed on an end of one section
5 of pipe, the connector joint having a cylindrical bore
and a threaded section:

U a circumferential profile formed in the interior
‘of the connector joint above the threaded section:

the profile having a cylindrical wall recessed
10 from the bore, the cylindrical wall having a diameter
greater than the diameter of the bore:

the profile having a downward facing lifting
shoulder and an upward facing landing shoulder spaced
below the lifting shoulder, the landing shoulder
15 extending circumferentially around the profile:

at least one axially extending torque key in the
\ profile, protruding radially inward from the
cylindrical wall and extending from the lifting
shoulder to the landing shoulder, the torgue key having
20 a torgue shoulder:;

‘a torque tocl having a body and adapted to be
lowered on a string of conduit through the pipe to the

connector joint:

at least one dog mounted to the body:



and a threaded section; a circunferential profile formed in the interior of
t he connector joint abo lon: the proflle ‘having a

cylindrical wall recessed 10. fr ore, the cylindrical wall haV|ng
a dianeter greater than tmu @ﬂ ‘!ﬂ Ee bore; the profile havinga
downward facing lifting ward facing | anding shoul dgg
spaced below the lifting s oulder t he I'andi ng shoul der 15 ext endi ng

circunferentially around the proflle at | east one axially extendi ng torque
key in the profile, protruding radially inward fromthe cylindrical wall
and extending fromthe lifting shoygder to the | andi ng shoul der, the torque
key having 20 a torque shoul der;~a torque tool having a body and adapt ed
to be lowered on a string of condui t t hrough t he pe to the connector
joint; at |east oRBriRE SRR £9Tt BrIiRT B'é’Gyd"g ragylbprqu’cgawéans for

urging the degomadhelbedy Ulntar éngagemétte Wity that prefrgemetheni th the
profile as tlg%vcue tool is lowered, the dog havzng a lower sxde '
adapted to land on the landing shoulder:;

5 : the dqg having an axially extending'side for
éngaging the torque shoulder of the torgue key to
unscrew the connector joint when the conduit is’

rotated: _ _ ' {

the dog having an upward facing lifting surface
10 ‘o*'éngaging the 1lifting shoulder of the profile'to
pick up the string of pipe above the connector joint by
1i2ting the conduit; and

a release section formed in the profile, the
reiease section tapered upward from the cylindrical
15  wall =o the bore to allow the dog to slide upward from
tne profile when the dog is aligned with the release
section, the release section extendihg
ci::umferentially a selected distance from the side of
the torgue key opposité the torgue shoulder:



torque tool is |lowered, the dog having a | ower side adapted to | and on the
| andi ng shoul der; 5 - : the dog having an axially extendi ng side for
engagi ng the torque shoul der of the—%ﬁquE‘kéV“TG—Uﬁgz?eM/the connect or
joint when the conduit is rotated; t ' upward facing lifting
surface- 10 for engagi ng the Ilftiﬂ“ﬁm‘mmumwmm profile to pick up
t he stkkng of pipe above the connectoh Jjoint by ISfting the conduit; and a
rel ease:section formed in the profile, the rel ease section tapered upward
fromthe cylindrical 15 wall to the bore to allow the dog to slide
upward fromthe profile when the dogis aligned with the rel ease section
the rel ease section extending cicunferenti® Iy a sel ected distance fromthe

sfde of the torque key opposite the torque shoul der. - 14 - 3. Aprofile
formed in a bore of a connector joint of a subsea threaded connection

within a string of pipeafprotilgadersed iy a koeqaé 2 oxdnneskorgjaiptuedlity
of spring-biased ragdi ghh¥es diiuliaas E98Sectivh Rithihea string of pipe
for engagement by a torgque tool having a plurality of
spring-biased radially extending dogs, the profile
5 comprising in combination:

a circumferentially extending cylindrical wall
recessed from the bore, the cylindrical wall having a
\_ diameter greater than the diameter of the bore:

an upward facing landing shoulder at the lower
10 termination of the cylindrical wall, the landing
shoulder extending circumferentially around the prciiie
for landing the torgque tool: '

a plurality of circumferentially spaced apar:
downward facing lifting shoulders at the upper
15 termination of the cylindrical wall z=nd facing the
landing shoulder for receiving the dogs to apply an
upward force to the connector joint:

\ at least one axially extending torque key in the
profile, protruding radially inward from the

20 cylindrical wall and extending from the lifting
shoulder to the landing shoulder, the torque key having
an axially extending torgue shoulder for receiving one
of the dogs to apply torque to the connector joint; and

a plurality of release sections circumferentially
25 spaced between the lifting shoulders, .the release
sections tapering upward to allow the dogs to slide



5 conprising in conbination: a circunferentially extending cylindrical

wal | recessed fromthe bore, the cylindrical wall having a dianeter greater

t han the di ter of the bore; an upward facing | andi ng shoul der at t he

| ower term f the cylindrical wall, the |anding shoulder ;
extend| ng CI mll”f ially ar ound the profile for Iandi ng the tor quegool
aplurality mw |1y spaced. apart downward facing lifting

shoul ders at "t hé up term nation of the cylindrical wall and faC| ng
the I anding shoul der for recel ving the dogs to apply an upward force to the
connector joint; at |least one axially Etendi ng torque key in the profile,
protrudi ng radi aI I y inward fromthe 20 cylindrical wall and extending =
fromthe i ft| E dergﬁo t he_ ] andi ng shoul der, the torque key having an
axially ext end (’fﬁ@ Su?ﬁ‘e?nf%r"’h\eécéhmﬁgfmﬁetoblt he rogstdd apply -
torque to the %Q)r#ielamrthpodqw anitle thieuraledse Wectibagse sections e
circunferentially 25 spaced between the lifting shoul ders, the rel ease '
sections taperl ng upward to al I ow the dogs to sI i de



- 15 - upward fromthe profile when the torque tool is rotated to align the
dogs wth the rel ease’sections. - 16 - 4. A nethod for breaking out a

subsea connect or joint within a stri L pe, conprising in conbination:
forming. a profile in the interior o{ng\eizghﬁEEfbr\re+ni with an axially
ext endi ng torque shoul der and a 5 |fting shoul der:
prOV|d|hg a torque tool with at |east s ’%@an the torque tool on
a string'of conduit through the pipe to t he" cdhne joint; urging the dog
radially outward fromthe body into 10 engagenment with the profile;

rotating the string of conduit until the dog contacts the torque shoul der;
picking up the string of conduit by causi ® the dog to engage the lifting

shoul der; and 15 aggpg gg torque to the string of conduit, which
transmts thr ough téhe doge QR rgaking Pfera {E¥bEeR cagRNeIRoT PSS! or
j oi nt. within a strlng of pipe, comprising in combination:

fbrming'a profile in the interior of the connector
joint with an axially extending torgue shoulder and a
5 downward facing lifting shoulder;

providing'a'torque tool with at least one dog;

o lowering the torqﬁe tool on a string of conduit
through the pipe to the connector joint:;

urging the dog radially outward from the body into
10 engagement with the profile:;
rotating the string of conduit until the dog
contacts the torgue shoulder:

picking up the string of conduit by causing the
dog to engage the lifting shoulder: and

15 applying torque to the string of conduit, which
transmits through the dog to the torgue shoulder to
release the connector joint.

¢



-17- 5. A method for breaking out a _subsea connector joint within a
string of pipe |ocated ing rig and for retrieving the string

of pipe, conprising in c “‘“““f forming a circunferentia
recessed profile forned K ﬁ “g“ﬂ“ the connector joint with an
axially. extending torq ahd * a_downward facing lifting sgpulder
interrupted by an upward tapered rel ease section; 10 - providing a
torque tool with at |east one spring- biased dog; | owering the torque: tooI
on a string of conduit through the pipe to the connector joint, wherein

the dog noves radially outward fromthe body into 15 engagenent with the
profile; positioning the dog in cont?ﬁt with the torque shoul der; picking =+

up the string of conduit causi ng e dog to engage the I|ft|ng shoul der -
and exert .an mard p qﬁ? nnector
joint; applyi ;58 torque o #1 sﬁ(}[&aﬂﬁgf&geondu ts%q g‘%%%%’%%&° 5‘ direction®

to cause the dbiEneakssE ngrgg pxpe located below a drilling rig
and for retrlevinq the strzng of pipe, comprlslng in
camhlnation.

5 forming a circumferential recessed profile formed
in the interior of the connector joznt with an axially.
extending torgque shoulder and a downward facing

lifting shoulder interrupted by an upward tapered -\‘f
release sectlon.

10 providing a torque tool WLth at least one spring-
biased dog,

lowering the torque tool on a strzng of conduit
‘through the pzpe to the connector Joint, whereln the
dog moves radially outward from the body into
15 engagement with the profile:;

positioning the dog in contact with thé.tofque
snoulder;

picking up the string of condﬁit;' causxng the - '\‘f
dog to engage the liftlnq shoulder and exert an upward
20 force on the pipe located above the connector joint;

applying torgue to the string of couduit in an
unscrewing direction to cause the dog break dut_the _
connector joint; then

pulling upward on the string of conduit to pull
25 the pipe up to position the upper end of the pipe at "
the drilling rig;



connector joint; then pulling upward on the string of conduit to pull 25
the pipe up to position the upper end of the pipe at the drilling rig; -

18 - supporting the pipe with the SQLL%}ggaéLg_ﬂLhen—potating t he conduit
in an opposite direction to the un Irection until the dog aligns
with the rel ease section; then 5 L““““M\Lm/ard on the conduit ‘to
rel ease’ the dog fromthe profile, :kﬂ“ nduit fromthe pipe;
then pwling the pipe upward and re I'ng it By dnscrewing one section at a
tinme.

_18_.
supporting the pipe with the drilling rig:; then

rotating the conduit in an opposite direction to
the unscrewing direction until the dog aligns with the
release section; then

5 pulling upward on the conduit to release the dog
from the profile, and removing the conduit from the
4 pipe: then

pulling the pipe upward and removing it by
unscrewing one section at a time.




