2242461 WASHOUT MECHANI SM FOR OFFSHORE VELLS. -1- BACKGROUND OF THE. .
| NVENTI ON 1. Field of the Invention: This invention retates in geher&l’

of fshore drilling systens, and in particular to a systemfor 5
out the annul'us surroundi'ng a casi ng hanger when installing cas
conductor pipe with a jackup drilling rig. 2. Description of

Art: In one type of offshore drilling, jackup drilling 10
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Then the operator will punp 20 cenment down the string of

up t heiarnyeushbetmbeneidie casi ng and the -conductor. After
cenenting, the operator wll

need to wash out the casing in the annul us

t he casing hanger. In the past, one technique used was to

runni This odnventienr herelatiesy fiangmnexal to offshore
drilling systems, and in particular to a system for

‘'washing out the annulus surrounding a casing hanger

when installing casing in conductor pipe with a jackup
drilling rig.

2. Description of the Prior aArt:

' In one type of offshore drilling, jackup drilling
rigs are used. Typically 30 inc_:g?ca}.aneter conductor

‘pipe . will extend from the drilling rig to a selected

depth in the well. Then, the operator will drill the
well to a greater depth and install 20 inégyﬁgameter
casing. In one technique, a casing hanger will be
secured to the upper end of the string of 20. n
casing. The casing hanger lands on a shoulder in the
30 inZh %gnductor approximately at the sea floor. The
operator lowers the casing hanger and string of casing
with a running tool. Then the operator will pump
cement down the string of casing to return up the
annulus between the casing and the conductor.

After cementing, the operator will need to wash
out the casing in the annulus area surrounding the
casing hanger. In the past, one technique used was to
unscrew the running tocol from the casing hanger a
selected amount. This exposed wash ports leading from
the interior of the running tool string to the exterior’
of the casing hanger. The operator would pump water

ri gs -are used.



sel ected _anount. This exposed wash ports leading fromthe interior of the
runningtqgﬂ string to the exterior of the casing hanger. The operator
woul d punp-water . -2- down to flow out the wash ports and clean the
cenment fromaround the casing fromthe wash ports upward. In U S. Patent
4,856, 592, an knternal sleeve |locates within the running tool. The
operator runs-a 5 torque nenber fromthe drilling rig down to the
runni ng tool. The torque nmenber engages a slot on the internal sleeve. The
operator rotates the torque nenber to rotate the sleeve. The sleeve is
secured by threads to the running tool - Bhe rotation causes tthe sleeve to
10 nove axially upward to expose wash ports in the running tool. - 3-
SUMRY CF THE | NVEREh Otl! 216 B8l 'Rldn 30aRYl Gl JTRUAP|te® X lald

n 1 nternal sleeve

sl eeve | ocates on the exterior. .of the runni ng tool.
rounts to the inteFFBR JFOUDML the casing; fren jhte ¥3shnBPrES WwWard-ot ate

only, and not nove axially. A torque nenber wll engage a slot in the
' In U.S. Patent 4,856,592, an internal sleeve
.~ locates within the running tool. The operator runs a
'5 . torque member from the drilling rig down to the running
. tool. The torgque member engages a slot on the internal
sleeve. The operator rotates the torque member to
. rotate the sleeve. The sleeve is secured by threads to
the running tocl. The rotation causes the sleeve to
10 . move axially upward to expose wash ports in the running
“tool. '
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An internal sleeve mounts to the interior of the
running tool so that it will rotate only, and not move
axially. A torque member will engage a slot in the
internal sleeve. The internal sleeve and the. external
sleeve are linked together with a means which causes
the external sleeve to move axially when the internal
sleeve rotates. This opens and closes a washout port.

In one embodiment of the invention, the linking

mechanism between the internal and external sleeve

comprises threads. The threads of the external sleeve
are formed on lugs which locate within slots in an
upper portion of a lower tool body. These threads
engage circumferential threads of the internal sleeve.

In a second embodiment, the 1linking mechanism
between the internal and external sleeves
comprises a cam slot and a cam pin. The cam pin
extends through an elongated aperture in the lower
running tool  bedy. The can slot extends
circumferentially and axially so that rotational
movenent will cause <the external sleeve to move
axially.
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t he runnlng tool as shown in Figure 1; but with the external sleeve shown
in an opgn, position. Figure 3 is a sectional view of the running tool 10

of Figure=22, taken along the line Ill-111, and with the torque nenmber
removed. Figure 4 is a quarter sectional view of an alternate enbodi nent of
a running tool :constructed in accordance with this invention. - 5-

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring to Figure 1, 30 inch (76cm
conductor conduit 11 will extend froma jackup drilling rig (not shown)
into the subsea floor a selected distance. After the 5 conductor 11 has
been installed, the operator will drill to4a-greater depth. ° The operator
will then install smaller dianmeter casing, such as 20 inch

(50cm di anter casing (not shoBRJEF DESCRITHONWOEF THE WRAWINes! ocated on the
upper end of the string of 20 inch 10 (50cm dianeter casing. Casing
hanger 13 is a tubul ar nber that has an external ring 15 for |anding on a
shoul der (not shown) inF ﬁEr%oﬁdh%t%rq&ﬁFteQTﬂ?Q9%&RP&eVlﬁYIFlbﬁst%ﬁﬁ¥§ﬂ
approxirmately at 't laec casdngyl hangeeveunniiasitopihacopstrhdtedsin dcesrdance
containing a set Ofwg.ttﬁr eRYS Hventﬁmfa%slzhéﬁﬁ‘%ﬁs tHRAERtbPhat OBGRd NI

t he casing hanger E runni n second
na closed position.

Figure 2 is a partial quarter sectional view of
the running tool as shown in Figure 1, but with the
external sleeve shown in an open position.

o . Figure 3 is a sectional view of the running tool
10 of Figure 2; taken along the line III-III, and with the
- ', torque member removed.

Figure 4 is a quarter sectional view of an
alternate embodiment of a running tool constructed in
accordance with this invention.



set of threads 18 are forned in the bore of ‘casirig hahgér 13 bel dw 'He"
threads 17. Threads 18 will be used to subsequently secure a ELQbagg ,
connector (not 20 shown). Running tool 19 has a | ower taool. body 21

| ower tool body 21 has an axial bore 23. The axis .is indicated byt he
nuneral 25. A set of external threads 27 on the |ower tool body 21 engages
the threads 17 in 25 the casing hanger 13. A downward facing shoul der
29 contacts the upper rimof the casing hanger 13. The | ower end of the

| ower tool body 21 extends downward past the tieback threads 18 and has a
seal which seals to the casing hanger 13 below the tieback threads 18 to 30

The

protect the tieback threads 18. -6~ ¥he | ower tool body 21 extends
upward fromthe casing han termnati ng in an upper end 31. A set of
threads 33 will be for W&;T&;LF cDESFREBTIONPF FHE | T¥ body 21 near
the upper end 31. A plurality 5 ~of vertical slots 35 extend fromthe

upper end 31 downwar cted NGE. 4l % €
cgﬁpl etely throu ﬁ‘%‘?&é’? ?%ol @ g' f’rc’o% t o?xhﬁcgg ébﬁﬁgi%xt erior,
defi ni ng upwar dt gx'{’ ki BYEeRG BT {?—‘F’Q‘P 11lhpgy €ﬁ-5b|‘§?°?h§¥‘€""é)re three

fingers 36, 10 intesathe suhaxiutﬂg:omz csaifwtedt ddbtyncabouArtép tHegrees.
5 conductor 11 has been installed, the operator will
drill to a greater depth. The operator will then
install smaller diameter casing, ~such as 20 inch
/aldh¢ter casing (not shown). ‘Casing hanger 13 will be
located on th_e' upper end of the string of 20 inch o/
10 / §0an ter casing. Casing hanger 13 is a tubular member
that has an external r.mg 15 for land:.ng on a shoulder
{not shown) in the conductor 1l1. The shoulder will be
located approximately at the sea floor level.

Casing hanger 13 has a bore contaming a. set of

15 threads 17. Threads 17 serve as means for connecting
the casing hanger 13 to a running tool 19. A second

set of threads 18 are formed in the bore of casing
hanger 13 below the threads 17. Threads 18 will be

used to subsequently secure a tieback connector (not
20 shown) .

«

Running tool 1% has a lower tool body 21. The
lower tool body 21 has an axial bore 23. The axis is
indicated by the numeral 25. A set of external threads
27 on the lower tool body 21 engages the threads 17 in

25 the casing hanger 13. A downward facing shoulder 29
contacts the upper rim of the casing hanger 13. The
lower end of the lower tool body 21 extends downward
past the tieback threads 18 and has a seal which seals
to the casing hanger 13 below the tieback threads 18 to

30 protect the tieback threads 18.



There are t hree siots*+ 35/ each extending circunferentially
about 4_0"_'d”egrees. An upper tool body 37 connects by threads 39 to the | ower
t ool body ¥-hreads 33. The upper tool body 37 secures to the |ower end of a .

stri-ng of casing (not shown). This string of casing will be used to | ower
the running toel 19 and casing hanger 13 into the well. A plurality of wash
ports 41 (only one shown) extend through the | ower tool body 21 fromthe
bore 23 20 to the exterior. = Each wash port 41 |ocates a short distance
above the shoul der 29. Seals 42 (Fig. 2) provide sealing for the exterior
of each wash port 41. An internal sleeve 43 nounts on the interior of the
kower tool body 21. Internal sleeve 43 has. g lower 25 end which | ocates
within a recess 45 (Fig. 2) in the |lower tool body 21 i mredi ately above the
wash ports 41. The upper_edge of the internal sleeve 43 slidably |ocates

within a recess 47 | ocatelf i1P¥eRe FoRkrPedY 31 taxtengpe upvasH 3the The
upper and | ower edgemsizfy hanger tls; itdrmimakingedie a3 upberslenghtsly capi cal
SO0 as to assure th iﬁlﬂrg | 151 ' be r s th ower

t ool body 21 and ugéeeé hf‘eoo b(%gj% %i.&%e&?efgéégs 5&%#@%?‘%%3&%%% to
al l ow the internal ¥ver fiqal, »ogy 23 peeEt Ehe Hippes @pdn8lanyAaplurabitenent

of 5 of vertical slots 35 extend from the upper end 31
downward a selected distance. These slots 35 extend
completely through the lower tool body 21 from the bore
23 to the exterior, defining upward extending fingers
36 (Fig. 3). Preferably there are three fingers 36,
- 10 each extending circumferentially about 80 degrees.

' There . are three slots 3s, each extending

circumferentially about 40 degrees.

An upper tool body 37 connects by threads 39 to

the lower tool body threads 33. The upper tool body 37

1 5 secures to the lower end of a string of casing (not
shown). This string of casing will be used to lower

the running tool 19 and casing hanger 13 into the well.

A plurality of wash ports 41 (only one shown)

. extend through the lower tool body 21 from the bore 23

. 20 - to the exterior. Each wash port 41 locates a short
\ distance above the shoulder 29. Seals 42 (Fig. 2)
provide sealing for the exterior of each wash port 41.

An internal sleeve 43 mounts on the interior of

the lower tool body 21. Internal sleeve 43 has a lower

25 - end which locates within a recess 45 (Fig. 2) in the
‘lower tool body 21 immediately above the wash ports 41.

The upper edge of the internal sleeve 43 slidably
locates within a recess 47 located in the lower end of

the upper tool body 37. The upper and lower edges of



the internal sleeve 43 relative to the |1 ower tool body 21. Internal - sl eeve
43 has exterior threads 49. The exterior threads 49 are | ocated r@glally
i nward of the 10 fingers 36 defined by the slots 35 of the Iomer t ool
body 21. Access to the threads 49 will be provided by the slot$"35 in the
| ower tool body 21. A plurality of internal slots 51, preferably four
extend vertically along the inner dianeter of the internal . sleeve 43. 15
Slots 51 do not extend conpletely through the internal sleeve 43. An
external sleeve 53 |locates on the exterior of the |ower tool body 21
and upper tool body 37. ExternalL gleeve 53 will nore axially relative
to the 20 | oner tool body 21 and upper tool body 37. In the. position

shown 0 Fi 0Urgnd sibenflsl Sillve! 08 \Erd dati ity téb%i\@%ah sQ,Ora} é% UL

Figure 2, the ext ernal. sl eeve Fgens t he wash “Bg i?
external sl eeV2S31¥e Fhate the é‘F‘FS ¥t IRV srety BY and upper
tool body 37. the Raver ntboll bedy 23 had appleyr ooy buklyl 1BJs 55Thdhe | ugs

55 2re spaced EALGUIULLI SN 8| Kol FOMEGHRE "ED iﬁ!@o‘ﬁ ehbUd5eLed @' ly

inward. The lu locate In ower too 1
The 30 i ngeF%eg‘Beah’d ‘F‘?Jg‘%"tf?é‘esepb‘ﬁ BE%SP‘I% ‘moygment of

the internal sleeve 43 relative to the lower tool body

21.

- Internal sleeve 43 has exterior threads 49. The
exterior threads 49 are located radially inward of the
10 fingers 36 defined by the slots 35 of the lower tool
body 21. Access to the threads 49 will be provided by
the slots 35 in the lower tool body 21. A plurality of
internal slots 51, preferably four, extend vertically
along the inner diameter of the internal sleeve 43.

15 Slots 51 do not extend completely thrcugh the internal
sleeve 43.

An external sleeve 53 locates on the exterior of
the 1lower tool body 21 and upper tool body 37.
External sleeve 53 will more axially relative to the
20 lower tool body 21 and upper tool body 37. In the
position shown in Figure 1, the external sleeve 53
closes the_wash.ports 4l. .In Figure 2, the external
sleeve 53 opens the wash ports 41. Seals 54 seal the
external sleeve 53 to the exterior of the lower tool

25 body 21 and upper tool body 37. '

O

The external sleeve 53 has a plurality of lugs 55.

The 1lugs 55 are spaced circumferentially from each
other and protrude radially inward. The lugs 55 will
locate in the slots 35 in the lower tool body 21. The

30 fingers 36 and lugs 55 serve as means to mount the



-8- external sleeve 53 .or axial ‘novemrent, but prevent any rotational
movenent Jof the external sleeve 53 relative to the |ower tool body 21. The
| ugs 55 have threads 57 on the interior. Threads 57 engage the threads 49
on 5 the internal sleeve 43. Rotating the internal sleeve 43 thus wll
- cause the external sleeve 53 to nove upward or downward. The neans for
~rotating the isnternal sleeve 43 conprises a torque nenber 59 which will be
“run after 10 t he casi ng hanger 13 has been run on the upper tool body 37
and | ower tool body 21. The torque nenber 59 may be considered a part of
the running tool 19 even though it is run8ar a later time than the other
portions of the running tool 19. The torque nenber 59 15 has a body 61
with vertical pass&¥ssrnal slkeeNslifiy fan Axjeli movement| it pwHrent langxt end
ggv\nmr dhf rom tPe d-bithtieﬂaliﬂoﬁﬁbwsdﬁ it ie&th?fﬁafgogy?@e vé 3 %élaacﬂreﬁ' ot
ich is not s e r ri e ave
a cenenting sti ngerQ% g‘%é 'ls%(}\mli’)"dyfg? e#beaél 5% hg ﬁe’fﬁ#ﬁf’g s Soe
(not shown) |ocat o &hetH@thﬁﬂeroenﬂh§¢a¢$e5%a5¢QESQMﬂhﬁ1thmas@ﬁs4aowmmard

from casing hgnger £h3 iAtehrdad! bldeté 990S Rétalifd C£w®! ¥nt@Hal V&leled%e
used to engage the §Io£€ 51 | the i nt egnal eeve, 43. 25 hg do 67
| ocate on the exterd ?stﬁé o&?qﬁf ﬁﬁgeﬁﬁa%|§ﬁefﬁé d%b B7 FMard.

A retainer plate. 7upwardnQridovnvwand 2, retalns each dog 67 with the

The means for rotating the internal sleeve 43

comprises a torque member 59 which will be run after

St 10 the casing hanger 13 has been run on the upper tool

body 37 and lower tool body 21. The torgque member 59

may be considered a part of the running tool 19 even

though it is run at a later time than the other

portions of the running tool 19. The torque member 59

15 has a body 61 with vertical passages 63 extending

through it. Drill pipe 65 will extend downward from

the drilling rig and position in the body 61 within a

J=-slot 66, which is not shown in detail. The lower end

of drill pipe 65 will have a cementing stinger (not

20 shown) for engaging a cementing shoe (not shown)

' located at the lower end of the casing which extends
downward from casing hanger 13.

A plurality of dogs 67, preferably four, will be
. used to engage the slots 51 in the internal sleeve 43.
25 The dogs 67 locate on  the exterior of the body 61.
. Springs 69 bias the dogs 67 outward. A retainer plate
71, shown in Figure 2, retains each dog 67 with the
body 61. Screws 73 hold the retainer plate 71 to the
’ ' . body 61. A split ring 75 will snap out into a recess
' 30 77 located in the upper tool body 37 to land the torque
- member 59 in the internal sleeve 43.



body 61. Screws 73 hold the retainer ptate 71 to the body 61. A

ring 75 wll s

nap out into a recess 30 77 located in the upper Rupl body

37 to land the torque menber- 59 in the internal sleeve 43. | .-97
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sleeve 53 will be in the closed position. The entire -

assembly will be lowered into the well on a string of
casing (nbt shown) which secures to the upper tool body
37.

After the casing hanger 13 lands in the conductor
11, the operator will run the torque member 59 on a
string of drill pipe 65. The torque member 59 will
engage the recess 77, which prevents further downward
movement of the body 61. The operator will then
rotate the drill pipe 65 to disengage the drill pipe 65
from the J-slot 66. The operator lowers the drill pipe

65 until the stinger (not shown) on the lower end of
- the drill pipe 65 engages the cementing shoe (not

shown) .. The operator will pump cement down the drill
pipe 65, which flows back up the annulus surrounding
the 20 inch casing. The cement may flow upward past
the wash ports 41.

Before the cement sets, the operator pulls the
drill pipe 65 back upward and engages the J-slot 66.
The operator rotates the drill pipe 65, causing the
body 61 to rotate. The dogs 67 will engage the slots 51
in the internal sleeve 43 and cause the internal sleeve
43 to rotate with the-tbfque member 59.

run

O



the 20 inch casing. The cement may flow upward past the wash ports 41.
Before the cenent sets, the operator pulls the drill pipe 65 back upward
and engag€s the J-slot 66. 25 The operator rotates the drill pipe 65,
causing the body 61 to rotate. The dogs 67 will engage the slots 51 in the
I nternal sleeve 43 and cause the internal sleeve 43 to rotate with the

t or que nenber -59. - -10- The threads 49 will cause the external sleeve 53
to nove upward to the open position shown in Figure 2. The operator then
punps water down the drill pipe 65. The water flows out the | ower end of
the drill pipe 65 5 and back up the_2Qginch casing.  Thewater flows

through the passages 63 and fills the 20 inch casing extending upward from
the upper tool body 37.The Thhremis 4®rwilbsesuse e cextiurnalh@veevat sshe
annul us. sur toundi naot g LT uhs e oen cuee boisLof WAL S0k 2 oo”
applied to-the wat &P FPERBTOE #ﬁ%’h pUEps, ratep,; dowy, thes dnid 1, pipe 657 | ow
out the wash portsThe waterr flows eoutp tthee loweduendrof Ithe diilldrpige feisg.
This washes the Cegnal Bd&HN LBC tHe i Bb! Yirdh 18asind.Ne MW HdebpO'erkis ThE
operator will the“,t%'r%ﬁgnth e“’%%gsggééss?lagé £fills the 20 inch casing
extending upward from the upper tool body 37. The
‘operator closes a valve (not shown) at the upper end of
_ o _the_ 20 inch casing, thereby closing the upper end of
- 10. the annulus surrounding the drill pipe 65. This
allows pressure to be applied to the water in the 20
inch casing. This causes the water to flow out the
wash ports 41 to circulate up the conductor 11 to the
- .drill rig. This washes the cement from the vicinity of
15 .. the running toel 19. - . -

The operator will then close the wash ports 41 by
rotating the torque member 59 in the opposite
direction. He then retrieves the torque member 59 by

_ pulling upward. The operator then may continue
20 drilling through the 20 inch casing.

_ _ In the alternate embodiment of Figure 4, casing

(L hanger 113 will be supported by a lower tool body 121.
Threads 133 on the upper end of the lower tool body 121

_ connect the lower tool body 121 to an upper tool body

95  137. A wash port 141 extends through the lower tool

body 121. Internal sleeve 143 will rotate, but is held

against axial movement by the lower end of the upper

tool body 137 and by an upward facing shoulder in the
lower tool body 121.



rotating the torque nenber 59 in the opposite direction. He then retrieves
the torque nenber 59 by pulling upward. The operator then._

continue 20 drilling through the 20 inch casing. In the alternate

enbodi ment of Figure 4, casing hanger 113 will be supported by a™“Fower t ol
- body 121. Threads 133 on the upper end of the |ower tool body 4121 connect
the | ower tool body 121 to an upper tool body 25 137. A wash port 141

extends through the |ower tool body 121. Internal sleeve 143 will rotate,
but is held agai nst axial novenent by the | ower end of the upper tool body
137 and by an upward facing shoul der 4 m1t ke | ower tool body 121. & A cam
slot 79 will be forned on the exterior of the internal sleeve 143.

Cam slot 79 extenisahrm&erﬁntdia.lﬂ be acaﬁﬂde%echadiié&@ﬁ%r gound
t he ext ernal i

eve Iso nclln : diyection, .
thus is partial I"S‘enelii flrnalDofsElga 81 in ate ?ﬁ %el?ﬁ nds
inclination of tHecymferentigbly A %anﬁﬁlﬂ'ﬂiﬁﬂ eﬂ%ﬁﬁﬁ‘%rcﬁ@\“@n Bheal |y
el ongat ed apertt&:&e&iann bheevéwars3t.ool pedyallshl. ine1ines Sani Sa:ﬁaal dl y

xiornal ol Sove Asctiff"ripd FRpEANY, ?‘glﬁf 7y Bated "PBNgR 0T,

the di aneter of itnﬁ;q;&m Ehﬁs%li%\évéilnﬁ % egramt glot r79aX| al

A can pin'as-extends_through an axially elongated
aperture 85 in the lower tool body 121. Canm pin 83 is
rigidly secured to external sleeve 153 and extends

40  radially inward from external sleeve 153. Aperture 85

" is only slightly greater in width than the diameter of

the cam pinnsa.: However, it is much greater in axial

length.- The aperture 85 allows the cam pin 83 to move

upward and downward relative to the lower tool body

15 121, but prevents any rotational movement of the
external sleeve 153.

In the operation of the embodiment of Figure 4,
the torque member 59 (not shown in Figure 4) rotates
the internal sleeve 143. This causes the cam pin 83 to

20 advance along the can slot 79, to move the external
sleeve 153 axially in an upward or downward direction.

The invention has significant advantages.
The -external ‘sleeve mechanism avoids _the need for
unscrewing the running tool from the casing hanger even

25  partially for exposing the wash port.

While the invention has been shown in only two of
its forms, it should be apparent to those skilled in
the art that it is not so limited, but is susceptible



| ength. The aperture 85 allows the campin 83 to nove upward and downwar d
rel ativ‘e'”j'to the | ower tool body 15 121, but prevents any rotational
novenent -of the external sleeve 153. In the operation of the enbodi nent
of Figure 4, the torque nmenber 59 (not shown in Figure 4) rotates the
internal sleeve 143. This causes the campin 83 to 20 advance al ong the
camslot 79, to nove the external sleeve 153 axially in an upward or
downward direction. The invention has significant advantages. The external
sl eeve mechani sm avoi ds the need for unscrewing the running tool fromthe
casi ng hanger even 25 partially for-exposing the wash port. Wile the
knvention has been shown in only two of its forns, it should be apparent to
those skilled in thevakl abhahads Widin Way! i ss(;:e&?i e
-12- to various c%ngesi\?\n&tg gﬁ?ﬁgdéeparti r?gqf ?g%h%ﬁfeh%g%%oeﬂ }éetuhe tﬁvgﬁti on.
©13- W claim 1. =38R FERAPRYR 00l for installing a casing hanger in a



subsea tubul ar conductor, the casing hanger ‘being connected to the upper
end of a string of casing for 5 | anding in the tubular condueLgr t he
runni ng tool conprising in conbination: a tupu1ar T ool body adapted to be

connected to a string of conduit; neans on r releasably
connecting 10 the tool body to the casinH H ring the casing
string into the tubul ar conductor and | and nger in the

tubul ar conductor; an internal sleeve; neans for nounting the internal

sl eeve in the 15 interior of the tool body for rotational novenent only
relative to the tool body; a torque-nkdber adapted to be towered through
the conduit to the internal sleeve; neans on the torque nenber for engagi ng
t he 20 i nt er Wg alladmee to cause the internal sleeve to rotate when the
torque nenber is rotated; at |east one wash port extending fromthe
interior of the tool body to the exterior of the tool body; - 14 - an
ext ernal sl eevel nouktmxhrtimgt keodxferi installiing Rrockshngyhdmyemxirala novenent

between a cl oSGy t eQBul fr WiddidchBr S En@ O'dadihgC | fafier 2"y OPEN
P connected to the upper end of a string of casing for
5 landing in the tubular conductor, the running tool
comprising in combination:

a tubular tool body adapted to be connected to a
string of conduit: Q.}

_ means on the tool body for releasably connecting

10 the tool body to the casing hanger for lowering the
casing string into the tubular conductor and landing
the casing hanger in the tubular conductor;

an internal sleeve:

means for mounting the internal sleeve in the
15 interior of the tool body for rotational movement only
relative to the tool body:

a torgue member adapted to be lowered through the -
conduit to the internal sleeve:; . o/

means on the torque member for engaging the
20 internal sleeve to cause the internal sleeve to rotate
when the torque member is rotated;

at least one wash port extending from the interior
of the tool body to the exterior of the tool body:



in which the wash port is opened - to‘-allow cenent 5 surroundi ng the
casi ng hqf%er to be washed out by punping a fluid down the conduit; and

nmeans on e internal sleeve and the external sl eevWenal
movenent of the internal sleeve to nove the external eve axially

2. A running tool for installing-a casing hanger in a \m
conductor, the casing hanger being connected to the m “ﬁ\“\ i ng
of casing for landing in the tubular conductor, the r toel EonPprising
I n conbi nation: 15 a tubul ar tool body adapted to be connected to a

string of conduit; neans on the tool body for releasably connecting the
tool body to the casing hanger for Iowe'rihg the casi ng string into the

tubul ar conductor and handkRgrrS si ecaln%xﬂﬁeﬁa%e %?Srlé’ﬁb Sf‘e% N

erna

conductor; an int e?"?o sl eeve. i\ rmuntl ng t
the interior of tH By FoTr g¥ ? tﬁ?Ym REFeLR: ‘oﬁF-?'F@IE?#-’%iQID t he
tool body; 25 in vhioh thie whsbapert obmtalbsed,! Andexhebpen pésivifon

internal sleeve; jin-which #he Qah 0pSrt! 25 |edle@d | Bol NA IR CLLLIn®T the
: 5 surrounding the casing hanger to be washed out by
pumping a fluid down the conduit; and

means on the internal sleeve and the external
- sleeve for causing rotational movement of the internal
K/ - sleeve to move the external sleeve axially.

10 2. A running tool for installing a casing hanger in a
- subséa tubular conductor, the casing hanger being
connected to the upper end of a string of casing for
landing in the tubular conductor, the running tool
comprising in combination:

15 a tubular tool body adapted to be connected to a
string of conduit;

means on the tool body for releasably connecting

the tool body to the casing hanger for lowering the

__ _ casing string into the tubular conductor and landing
\ 20 the casing hanger in the tubular conductor;

an intemal sleeve:;

means for mounting the internal sleeve in the
interior of the tool body for rotational movement only
relative to the tool bedy:

25 ) a set of. threads located on the exterior of the
-internal sleeve:;



I nternal sleeve; a torque menber adapted to ‘be | owered through the conduit
to the internal sleeve:; 5 means on the torque nmenber formgnqgglng
the slot in the internal sleeve to cause the internal sleeve to rotate when
the torque nenber rotates; at | east one'masq ﬂ fron1the ’
interior of the tool body to the exterior of lm“l Iunul‘m Ii[ml an
external sleeve nounted to the exterior of tHe ttool bbdy® fdr axial novenent
bet ween a cl osed position in which the wash port is closed, and an open
position in which the wash port is opened to allow cenent surrounding the
casi ng hanger to be washed out by 15 punping a fluid down the conduit; a
set of threads on the interior of the external sleeve in engagenent wth
the threads on the exterior of the rnilér Aal sl eeve; and neans on the
external sleeve and the tool body 20 for preventing rotational novenent
of the external sleewt ﬂ.ehatiUﬂet§16ﬁ61¢cﬁﬁed)ddy,thm&rrﬂil)tibﬁrt aifi @heof the
internal sleeve ;hy t.hg % g?é%garnﬂﬂmw causes the external sleeve to nove

00 or

axially. 3. A runnlng installing a casing hanger in a 25 subsea
tubul ar conductor,  the casing hanger being -16 -

a torque member adapted to be lowered through the
conduit to the internal sleeve;

5 means on the torque membgr for engaging the slot
in the internal sleeve to cause the internal sleeve to
rotate when the torque member rotates; &

at least one wash port extending from the interior
of the tool body to the exterior of the tool body:

10 .~ an external sleeve mounted to the exterior of the
tool body for axial movement between a closed position
in which the wash port is closed, and an open position
in which the wash port is opened to - allow cement
surrounding the casing hanger to be washed out by

15 pumping a fluid down the conduit;

a set of threads on the interior of the external

sleeve in engagement with the threads on the exterior -
of the intermal sleeve; and

means on the external sleeve and the tool body

20 for preventing rotational movement of the external

sleeve relative to the tool body, whereby rotation of

the internal sleeve by the torgque member causes the
external sleeve to move axially. '

3. A running tool for installing a casing hanger in a
25 subsea tubular conductor, the casing hanger being



connected to the upper end.df a string of casing for landing in the tubular
conduct ofg, ,the running tool conprising in conmbination: a tubular upper tool
body adapted to be connected to a string of conduit—and—having a

| ower _end containing a set of threads; a tubular | ower

upper end containing a set of threads for engaging the mmgm mumm per
tool body; 10: means on the | ower tool body for

connecting the | ower tool body to the casing hanger for |owering the casi ng
string into the tubul ar conductor and | anding the casing hanger in the
tubul ar conductor; a plurality of vertjgal slots extending through 15 t he
threads of the |lower tool body; an internal sleeve; neans for nounting the
i nternal sl eeve |nc¢mlzectddertu)rth§ upper cart ¢H0A bﬁﬂthadlfal:ié’zwmﬂ from
the slots in the | pyg§ okangﬁé fgﬁbﬁﬁ@t 8Ralk, @9: nent .only re*atlve
to the | ower tool bodé: set o) Iocateﬁ the exte |o

i nternal sl eeve; P\ qgh&nsFB?b{ q@d in the |nter|or of the i nt er nal
sl eeve; -17 - :

D

- a tubular upper tool body adapted to be connected
5 to a string of conduit and having a lower end
containing a set of threads;

_ a tubular lower tocol body having an upper end
-containing a set of threads for engaglng the threads of
the upper tool body:

10 means on the lower tool body for releasably
connecting the lower tool body to the casing hanger for
lowering the casing string into the tubular conductor
and landing the casing hanger in the tubular conductor:;

a plurality of vertical slots extending through
15 the threads of the lower tool body:;

an internal sleeve:;

means for mounting the internal sleeve in the
kz _ interior of the lower tool body radially inward from
the slots in the 1lower tool body for rotational

20 movement only relative to the lower tool body;

a set of threads located on the exterior of the
internal sleeve;

_at'least one slot located in the interior of the
internal sleeve:;



a torque member adapted to be lowered through the conduit to.the internal
sl eeve; at |east one dog on the torque nenbes TR | ou n the
internal sleeve to cause the internal sleeve to rotate when the. tarque
menber is rotated; at |east one wash port exgmﬂlltmnm ml nt éri or_

the lower tool body to the exterior of the | ow t he

I nternal sleeve; an external sleeve; 10 reans nDuntlng t he

external sleeve to the exterior of the |ower tool body for axi al novenent
relative to the | ower tool body between a closed position in which the wash

port is closed and an open positioni{qywhich the wash port is opened, to
all ow 15 cement surroundi ng t he casi ng hanger to be washed out by
pumping a fluid down ams‘ dglehbe? RAMGEM 86 He %{&E&e&ﬁ% % épaced
apart |ugs extendin ac anard fromthe external sleeve |

with the slots of°F ”réiﬁe 00 &V a set of threads on

the lugs of the external sleeve mhlch engage the threads on the exterior of

the internal sleeve, a@qéat&t onerﬁé?‘térpw tweuérm@ﬂal f%lre@ifx?aainéhe

r r X n \ V xi al
torque menbe ca%rslessicg gnt ealin ernGale stloeerwrr% %oa ca%seythe J.nternal

5 sleeve to rotate when the torque member is rotated:

at least one wash port extending from the interior -
of the lower tool body to the e:ttefio: of the lower
tool body below the internal sleeve:; .

an external sleeve;

10 nmeans for nouriting the external sleeve to the
exterior of the lower tool body for axial movement
relative to the lower tool body between a closed
position in which the wash port is closed and an open

- position in which the wash port is opened, to allow

15 cement surrounding the' casing hanger to be washed out
by pumping a fluid down the conduit:

a plurality of circumferentially spaced apart g
lugs extending radially inward from the external sleeve
vhich mesh with the slots of the lower tool body: and

20 '~ a set of threads on the lugs of the external
sleeve which engage the threads on the exterior of the
internal sleeve, so that rotation of the internal
sleeve by the torque member causes the external sleeve
to move axially.




4 A running tool for<installing a casing hanger in a subsea tubular
conducter, the casing hanger being,connected to the upper end of a string
of casi ﬁg’f or landing in the tubular conductor, the running tool 5
conprising in conbination: ‘a tubular tool body adapted to be connected to a
string of conduit; neans on the tool body for rel easabl “ﬂﬁ‘““mmm‘
tool body to.the casing hanger for |owering the 10 czmmﬁ 8l t he
t ubul ar conductor and | anding the casing hanger in the t'ubdl at cdnductor;
an internal sleeve, means for nounting the internal sleeve in the interior
of the tool body for rotational novenent only 15 relative to the tool
,body; a torque nenber adapted to be |owered through the conduit to the

i nternal sl eeve; ngansAoputiing ttwoluoreihstalling = r@adingghahgeri theanal

sl eeve to cause thgloler N3G aeVEeohdud 'tetgg' cg@fﬁgthﬁng&.quge?%g‘ﬁer

Jotates; at least one wash port extending fromthe i ntetior t he
body to the exteriGPRRECEa §Q)0Fhe cipper rend et nd| SEFERg OfpGAELRTt §9Fhe
exterior of the tobandimly fiar the altubuisremiondattdryec the tieniimyg kedy 25

bet ween a cloged pg%{.{)&ﬂé] i‘i\f“icBHbmft%h port is

a tubular tool body adapted to be connected to a
string of conduit;

means on the tool body for releasably connecting
s the tool body to the casing hanger for lowering the
10 casing string into the tubular conductor and landing’

the casing hanger in the tubular conductor:

" an internal sleeve:;

means for mounting the internal sleeve in the
interior of the tool body for rotational movement only
15 relative to the tool body:

a jtorque menbez_' adapted to be lowered through the
conduit to the internal sleeve;

K/’- means on the ﬁorque member for engaging the
’ internal sleeve to cause the inte_rnal sleeve to rotate
30 when the torgue member rotates;

at least one wash port extending from the interior
- of the tool body to the exterior of the tool body:

> |  an external sleeve mounted to the exterior of the
tool body for axial movement relative to the tool body
25 between a closed position in which the wash port is



. . o
o .

-19- closed, and an open position in which t he wash pbrt i's .opened_t to al | ow
cenent surroundlng t he casing hanger to be washed out by punpilg. ayfl ui d
down the conduit; an axially el ongated aperturE_EﬁﬁﬁﬁﬁTETThTough-the t oo

body between the internal sleeve and the éxtern sl'ot forned
on the exterior of the internal sleeve, the canﬂ"’w ﬂ&mﬁmﬂ” rcunf er -
entially and vertically a sel ected distance; * ¢ Laxa nounted to
t he external sleeve and extending through the aperture into engagenent
with the cam sl ot, whereby rotational novenent of the internal sleeve
causes the campin-to slide along the camslot to nove the external sleeve
axially. 15 5. Arunning tool fo+ t@stalling a casing hanger in a
subsea tubul ar conductor, the casing hanger being connected to the upper
end of a stringchésedsi rag:dfan breni pepitionhént whidhnrtheo masht pertti® running |

100l COMpri i Ngobn@Nal HatoRcemnt surrouhdiguisd diingdadvgagogs ed Lo be
connected to a .strin 4; uit; %ﬂ éae t ool _.body f.or releasably
connecting the PSOY’a%ﬁé/ q E’ﬁgﬂ‘%% Yaf feyn Rt °ﬁ‘8‘“€"ﬁé casi ng
string into the tubul ar conductor and landing 25 the casing hanger in the
tubular conductor; an axjally elongated aperture extending through
5 the tool body between the internal sleeve and the
external sleeve;

a cam slot formed on the exterior of the
internal sleeve, the cam slot extending circumfer- o
ent1a11y and vertlcally a selected distance;

10 a cam pin mounted to the : :external sleeve and.
extending through the aperture into engagement with the
cam slot, whereby rotational movement of the internal
sleeve causes the cam pin to slide along the cam slot
to move the external sleeve axially.

15 5. A running tool for installing a casing hanger in a
subsea tubular conductor, the casing hanger being
connectedtto the upper énd of a string of casing for
landing in the- tubular conductor, the running tool
comprising in combination: : O

20 a tubular tool body adapted to be connected to a
string of conduit;

means on the tool body for releasably connecting’
the tool bedy to the casing hanger for lowering the
casing string into the tubular conductor and landing

25 the casing hanger in the tubular conductor:;



-20- an internal sleeve mpuhted in the interior of the tool body for
rotatiorral novenent only; a torque nenber adapted to be | owered through the
condui f ¥6..the internal sleeve; 5 nmeans ~on the torque nenber
for- engaging the internal sleeve to cause the internal

when the torque nenber rotates; at |east one wash port emummnu“"mmm
interior of tthe tool body to the exterior of the tool body; 40 "™ S an
external sleeve nounted to the exterior of the tool body for axial novenent
relative to the tool body between a cl osed position in which the wash port
is closed, and an open position in whith2@he wash port is opened to allow
cenent surroundi ng the casing.hanger to 15 be washed out by punping a
fluid down the conduit angAnERradl \sleeyey mountageinythe cintemion) athrthegh t he
tool. body between t#ded badgr f6r rdtxtionallmévément &nlgl; sl eeve; a cam sl ot
fornmed on the exterior. of the inner 20 sl eeve, the cam sl ot extending
circunferentially and vertically a selected di stance; a campin nounted to
the interior of the exterlOxRAue¢ BepkenAdaphed dondper Jowared thronghh the

aperture into engagaidiit tot Bhé hintemall alleevder eby rotational 25
novenent of the internal sleeve causes the campin to

5 means on the torque member for engaging the
internal sleeve to cause the internal sleeve to rotate
when the torque member rotates:;

N - . at least one wash port extending from the interior
of the tool body to the exterior of the tool body;

10 an external sleeve mounted to the exterior of the
| tool body for axial movement relative to the tool body
between a closed position in which the wash port is
' closed, and an open position in which the wash port is
. opened to allow cement surrounding the casing hanger to

15 be washed out by pumping a fluid down the conduit;

an axially elongated aperture extending through
the tool body between the internal sleeve and the
external sleeve; :

a cam slot formed on the exterior of the inner
20 sleeve, the cam slot extending circunfe;entially and
vertically a selected distance; '

. a cam pin mounted to the interior of the external
sleeve and extending radially through the aperture into
engagement with the cam slot, whereby rotational
25 movement of the internal sleeve causes the cam pin to



-21- slide along the camslot to nove the externdl.sl®eve axi.ally. 6. A
nmet hod for installing a casing hanger connected to a string of“easL@gﬁin a

subsea tubul ar conductor, 5 conprising the feH-ew-ng steps: .copnecting a
tubul ar tool body to a string of conduit; releasably connecting the tool
body to the casing hanger; 10 mount i ng aH "ﬁmumu”m in the
interior of the tool body for rotational novene " ﬁﬂmt o the tool
body; providing at |east one wash port extending fromthd ifitetior of the
tool body to the exterior of the 15 POl body; nounting an exter nal
sl eeve to the exterior of the tool Bbd% for axial novenment between a closed
position in which the wash port is closed and an opened position in which
the wash port - islisieencaftonzp the cam gliogkitegmoNe ithecenternakeskteeywe h t he
external sl eeveagfaxaatise rotational nmovement of theinternal sleeve to nmove
the external sleeve axially; lowering the casing hanger into the
t ubul ar conductor wth the tool body and the string of conduit;

6. A method for installing a casing hanger connected

to a string of casing in a subsea tubular conductor,

5 comprising the following steps:

connecting a tubular tool body to a string of

conduit:;
- releasably connecting the tool body to the casing ~/
hanger; o
10 mounting an internal sleeve in the interior of the
tool body for rotational movement only relative to the
tool body:

providing at least one wash port extending from
the interior of the tool body to the exterior of the
15 tool body:

mounting an external sleeve to the exterior of the
tool body for axial movement between a closed position .
in which the wash port is closed and an opened position ()
in which the wash port is opened:;

20 linking the internal sleeve with the external
sleeve to cause rotational movement of the internal

sleeve to move the external sleeve axially;

lowering the casing hanger inte the tubular
conductor with the tool body and the string of conduit;

———



-22- lowering a torque-venber on'a string of pipe through the conduit into
engageneyt with the internal sleeve, cenmenting the string of casing in the
t ubul ar "%%.. .conductor by punping cenent down the string of pipe and string
of casing and back up an annul us surrounding the stri ' I n
rotating the terque nenmber with the string of pipe ttjmumluﬂm’“m“u Eal
sleeve to rotate and nove the 10 external sleeve to the é6pehed pdsition;

then punping a fluid down the string of pipe and into the conduit to flow
out the wash port and clean out' a portianygf_the annul us.

~

-

lowering a torque member on a string of pipe
through the conduit into engagement with the internal
sleeve:;

cementing the string of casing in the tubular

5 conductor by pumping cement down the string of pipe and

string of éasing and back up an annulus surrounding the
string of casing:; then

rotating the torque member with the string of pipe
— to cause the internal sleeve to rotate and move the
10 external sleeve to the opened position: then

pumping a fluid down the string of pipe and into
the conduit to flow out the wash port and clean out a
portion of the annulus.




