PACKOFF W TH | NTERNAL LOCKDOAN MECHANI SM FI ELD OF THE | NVENTI ON The
invention relates in general to an inproved wel |l head seal, and in
particular to an inproved casing packoff in a surface well head. BACKGROUND
OF THE | NVENTI ON Casi ng hangers are typically used in well operations to
support casing string that extends down into the well, The casing is
typically nested within the well as a plurality of casing strings, with
decr easi ng di anet ers;K@hF ohlTad eNTRRNeduced KD e/ MeEWeANIakMd hung from
correspondi ng hangers. The casing hanger may be | anded the wel | head

housi ng, i . be transferred to the well head housing. An

i nt er nal ?%%ﬁﬁkggﬁ%@ﬁ%hfgﬁrthused to maintain the casing hanger in place.
A pack-off is typically utilized in wellheads to forni a seal between the
wel | head houshngtianeeltde i asiend than@@provEi e ePaedkt sealadd &OpRtitSEStodn
generally cylindrical body and el astonicr seals on both outer and inner
surf aces m@pénﬁéé@mmgmﬁﬁkeéhna@n@@wnwﬂﬁwaée, external | ockdown screws may be
used to lock the packoff in place. Unfortunately, the external | ockdown

screws pe ‘ﬁgﬁ i to | ock the packoff in place,
creating gﬁ%???%ﬁgﬂﬁngt&%Q?ﬁ%. iia dition, existing internal |ockdown
arrangenents which attenpt to replace the external |ockdown screws require
the seal €laementagto de typtatedsdum nwglll gekitings ¢ stipeorpasksofringi ther easi ng
the potential faor danmage to the_ el astoneric.seals. t echnj que for | ocking
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wel | head housing and a casi ng hanger. sing may be nested within the well
as a pl ur aldlitandofung dginngorsesppndjsg hagers. dBler emsigrigndiraney be &inded withint r oduced
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internal locking mechanism is used to maintain the casing hanger in place.

A packoff is typically utilized in wellheads to form a seal between the wellhead
housing and the casing hanger. The packoff comprises a generally cylindrical body
and elastomer seals on both outer and inner surfaces to effect the seal. Once in place,
external lockdown screws may be used to lock the packoff in place. Unfortunately,
the external lockdown screws penetrate the wellhead housing to lock the packoff in
place, creating additional leak paths. In addition, existing internal lockdown
arrangements which attempt to replace the external lockdown screws require the seal
elements to be rotated during locking of the packoff, increasing the potential for
damage to the clastomeric seals. A technique for locking the packoff in place while

reducing leak paths is desired.
SUMMARY OF THE INVENTION

In an embodiment of the invention, a packoff is located within a wellhead housing
and a casing hanger. Casing may be nested within the well as a plurality of casing
strings, with decreasing diameters, are introduced into the well and hung from

corresponding hangers. The casing hanger in this embodiment may be a mandrel-type



casing hanger that is |landed within the well head housing, allow ng the
casing load to be transferred to the wel | head housing. The packoff
conprises a generally cylindrical body and el astonmer seals on both outer
and inner surfaces to effect the seal. The packoff may have an internal
ratchet ring located within a recess formed on the inner profile of the
packoft: The internal ratchet ring allows for engagenent of a threaded

profile onraiihe hexdeeri@lis Rhddd@itASha NBNGUousiiYr 51Win§ bhecca%i 1B hanger
has an external lock ring |ocated near its bottomend that is inwardly

bi ased andecitgnsleged iede iwsilhea! hopsipigt hi n a recess formed on the exterior
profile of the packoff. During installation of the packoff, a |ower end of

t he packof -l yvat |.oc i o thereby three it outward. The
| ock ring ]fhg ebfg I(:)l?ocﬁfego 0 1{1%%&% 3%1%@ ﬁ%&e{{cfl glgoe&é'santdoe?ar?goéxﬁrr?e?lﬁfgn ibﬂfhe?qt%rr of the
wel I head hedsimg suifhies tb ekitnge reghartiesycaolf antaigaeus itd0gksichdreifackot T
into plac t he wel | head housing w thout the need of external |ockdown
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This locking mechanism advantageously locks the packoff into place with the
wellhead housing without the need of external lockdown screws, thereby minimizing
leak paths, and decreasing the number of parts. Further, the packoff design eliminates
the need for rotating the sealing elements because there is not orientation requirement

in the new design.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view illustrating a wellhead including casing, casing hangers,

and a packoff, in accordance with one embodiment of the invention.

Figure 2 is a section view showing the packoff, in accordance with one embodiment

of the invention.

Figure 3 is section view of an embodiment of the packoff of Figure 2 installed within
a wellhead housing and a mandrel-type casing hanger, in accordance with one

embodiment of the invention.

Figure 4 is perspective section view of an embodiment of the packoff of Figure 2, in

accordance with one embodiment of the invention.



Figure 5 is a perspective section view of an enbodi nent of the casing
banger shown in Figure 3, in accordance with one enbodi nent of the

i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Figure 1 shows an

enbodi nent of a surface well head assenbly 10 used in well operations. The
wel | head assenbly 10 has a wel | head housing 12 with. a bore 11 and, in this
exanple, internally accommbdates a plurality of casing hangers. In this
exanpl e, &igwowéris easispgethamgetion] Bieivsof] ancean alimenthifrthe casovgehargadshofvit he

wel | head housi ng, 12 and orts a string. of. casing that extends into the
well. In t“ﬁFggI“é %Hﬂla%‘for%;“lréfgﬁvd e(?sn-ete)‘fa’é’d@%tﬁgﬂﬁdﬁ{éeéﬁo% is IXocat zdl above the

| ower hanger 14 and supports a string of casing that: extends down into the

wel | conceyrTARad PEMORTPMIPN &YE DHSI IWVEmstabed easing strings. However,
ot her types of easing hangers may al so he enpl oyed. A packoff IS is
installed_in the annul ar space between the casing hanger 16 and th
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packoff 1 wn enl arge or clarit e interface between the packoff
18, wel | headhhotrxsimie, lizteamdlyc agiongndvanger plhéality shownng makggur ein3thisThe
packof f conpri ses a general cylindrical bady with an exterior profile 20.
Upper and Kol 8| Befoeinie a5, 10%%_6%%9%%%10%%3 ot SBF he
exterior profiht € 9hd thpoRackelds d&aangd ot kkicigahiagrivnst hheskesgpidl of the
wel | head housing 12. I'n this exanpl e, bypass ports 26 communi cate an i nner

bore 34 ofa mhelrgaskotdsingshanigthld reloext@nhore thatdvae darger fradbopror$4 of t he
packoff 1S, cl osely.receives the casin anger 16 duri i.nstallation. The
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wel | head heusidagcakeigus@iheh or HoRelEN RAdratyiped i 7caAtgS A@VMRrd Mdyi gdb evel, for

exanmple. Continuing to refer to Fi(g_ure 2, the packoff 18 has a cylindrical
recess or cgwbuied. 28 padiofett isninsthBedippée aapdapspachdelises thucwing agpackof f

packort 180700 Prebur it Snihaiett: A ABlstSheftEMn R MR, 1 ¢

hanger 16hafpstiepndthd weltRdd Wotidihnithe recess 28 protrudes radially inward
to provide a rotation stop for the mmng tool dogs (not shown) to secure

engagenent of the packoff 18 during in [lation whjle a_slot.32 allows the
dogs to difsérgagdotiig sadketd 21811%?%@?%?%1%]:*@”%68135@0@? E f eatur es of

the packofif 18, Be‘?\%%ﬁq\}}?gaé@?f [ £G5B AR STOMIIA AL BaRlSF A6 TN N @

per spective sectiona w, Figure 4, for additional clarity.
in Figure 3. The packoff comprises a generally cylindrical body with an exterior

profile 20. Upper and lower elastomeric seals 22, 24 are both shown located on the
exterior profile of the packoff 18 and will seal against the bore 11 of the wellhead
housing 12. In this example, bypass ports 26 communicate an inner bore 34 of the
packoff 18 with the exterior surface 20. The bore 34 of the packoff 18 closely
receives the casing hanger 16 during installation. The bypass ports 26 may in turn
communicate with ports 25 formed on the wellhead housing 12 used for

instrumentation 27 as shown in Figure 1, for example.

Continuing to refer to Figure 2, the packoff 18 has a cylindrical recess or groove 28
formed in the upper end of the bore 34 of the packoft 18. The recess 28 allows a
standard running tool (not shown) to hold the packoff 18 for installation between the
wellhead housing 12 and casing hanger 16. A stop 30 formed within the recess 28

protrudes radially inward to provide a rotation stop for the running tool dogs (not
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The paekoff 18 may al so have an upper internal elastonmerie seal 36 and a

| ower internal elastoneric seal 38 shown set in grooves fornmed in the
packof f and circunscribing the bore 34. These interior elastoneric seals
36, 38 are located in a portion of the packoff bore 34 that closely
receives a portion of the exterior surface of the casing hanger 16 (Figures
1 and 3). In this exanple, a test port 39 that may be used to detect [eaks,
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t apered sRkedtodervidd, Fiptierd, q&edd&tmapclglqa@ess 49, for rred on the interior bore
of the well head 12, and a | ockdowa ring 68 (Figure 3) catiied by the easing
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hanger . nin 4 are formed on exterior of the casing hanger 16
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packof f 18eby rsltabbl rrllg gnd tﬁr eadi ngl’ ;%gdﬁggg‘%(%)gaﬁmt t eet gfsfzgf %Iled on a
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Figure 3, the extern l.0 rln be activated when the packoff
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| ockdown rlqmg ont| nues sl |$I| nél outward until a radial protrusion 75

(Fi gure 5)OTFgf R8 %ﬁast‘rh‘:’e haeerl ¢ drdisticd He usbrrasRrbe Ay st decdibded by
the internal recess 49 forned on the well head housing 12, thereby | ocking

t he casing hanger 16 to the well head Housing 12. A downward faci ng shoul der
70 on the paekoff 18 cones to rest on an upward facing shoul der 71 on the
casi ng hanger 16 |ocated approxi mately adjacent to pocket 72. A downward
facing profile of the internal recess 49 fornmed on the well head housing 12
dermarcates the rim73 fromthe rest of the | ockdown ring (i/L




Wil e the invention has been shown in only a fewof its forns, it should be
apparent to those skilled in the art that it is not so limted hut is
susceptible to various changes w thout departing fromthe scope of the
invention, WHAT IS CLAIMED |IS: A surface weifliead apparatus, conprising:
an outer well head nenber having a bore coupled to an upper end of a siring
of conduit extending into a well; an inner well head nmenber within

t he bore ofhtchtieimuters melilddeadhinmemzeess Lhermeden thwelntdreadowenpetiohal/i ng a
first tootﬂed(%éﬁfile on an outer surface; an annul ar packoff
configured ©0 I'Scated in an annul us between the inner and outer wellhead
menbers to forma seal therebetween, the annul ar packoff having a tubul ar

body; In an @RahPREMEBEAhe@NdBigNAE Fursitd @eeatRh, theatiagdatdatl ¢ sealss

agai nst the inner well head nenber;
run into the well in a conventional manner, with a running tool (not shown) engaging
the external teeth 64 (Figure 3) on the casing hanger 16. The casing hanger 16 is
landed on an upward facing shoulder formed on the wellhead housing bore 11 and the
running tool is removed. The packoff 18 may be run down the well over the casing
hanger 16 on a conventional L-Slot running tool (not shown). The running tool
engages the groove 28 (Figures 2, 4) in the interior of the packoff 18. The teeth 46 on
the packoff ratchet ring 44 stab onto the running teeth 64 on the casing hanger 16
(Figure 3). This allows the packoff 18 to be inserted linearly into the annulus without
rotation, thereby protecting the elastomeric seal elements 22, 24, 36, and 38. Stops 30
within the groove 28 allow the running tool to effect a quarter turn of the packoff 18
that secures the packoff 18 to the casing hanger 16 and provides the necessary sealing,.

The running tool can then disengage the packoff 18 by rotating the tool until dogs slip

out via the slots 32.

Continuing to refer to Figure 3, the external lockdown ring 68 may be activated when
the packoff 18 is stabbed onto the casing hanger 16. As the packoff 18 is forced
down, the tapered shoulder 48 on the packoff 18 is forced against the interior portion
of rim 73 that projects from the lockdown ring 68. The smaller-to-larger radius of the
tapered shoulder 48 contacting the rim 73 forces the lockdown ring 68 outward,
creating a pocket 72 and causing the lockdown ring 68 to slide radially out of the
recess 69 and along an upward facing shoulder 63 formed on the exterior of the casing
hanger 16. The lockdown ring 68 continues sliding outward until a radial protrusion
75 (Figure 5) formed on the exterior of the lockdown ring 68 is received by the
internal recess 49 formed on the wellhead housing 12, thereby locking the casing
hanger 16 to the wellhead housing 12. A downward facing shoulder 70 on the
packoff 18 comes to rest on an upward facing shoulder 71 on the casing hanger 16

located approximately adjacent to pocket 72. A downward facing profile of the



an outer seal on an outer surface of the body that seal s against the outer
wel | head nenber; and an expandabl e inner retaining ring carried
within a groove on the inner surface of the body bel ow the inner seal, the
inner retaining ring having a second toothed profile on an inner surface
that engages the first toothed profile to | ock the body of the packoff to
the i nner well head nenber, wherein the inner retaining ring ratchets inward
and out war; SELCR) i . i profile
during thég?ﬁgé%??gn ofH?ﬁiggggﬁggpk?ﬂgbggﬁag?gaﬁﬁ%%%%Egngﬁg%ﬂﬁghﬁgfThe
appar at us redebthdilngkdownoirg ¢8. 1, further conprising: an annular recess in
the bore of the outer well head nenber; and an expandabl e outer

erert b Bguk R b R R B33T T £ AR e PR G anal ar
recess in tbfesbeki@le@in thaeroubek iweltlsbeme e susceptible todAriG¥PaNLGaLR e outer

retaining ring carried on the outer surface of the inner wellhead nmenber;
and without departing from the scope of the invention.



a tapered shoul der depending fromthe body of the packoff that wedges the
outer retaining ring into the recess as the packoff is noved downward
relative to the inner well head nenber | ock the inner well head nenber and
t he packoff to the outer well head nmenber. 4. The apparatus according to

claim3, further ¢ i sing an upwar d-faci ng shoul der on the inner
wel | hea&v%‘hﬂgéwméﬁ the outer retaining ring is carried. The

apparatus according to claim1l, wherein the inner and the outer seals are
el astoneri c, The apparatus according to claim1 wherein the body of

the packoff hs @asd \wgm%-agiag%rfa%ggémgﬁrﬁgﬁr. 7. The apparatus according to

clainfurther conprising a ormed at an upper end of the body of the

packof f for 5&'0%@3}9;|me§@m%m§vT & ok Bbilded 89 lant @ pHRRAT aagmngtoab the

body of the packo Into place. e apparatus according to claim

Wher el Neonquit extending into a well;

an inner wellhead member within the bore of the outer wellhead member, the inner

wellhead member having a first toothed profile on an outer surface;

an annular packoff configured to be located in an annulus between the inner and
outer wellhead members to form a seal therebetween, the annular packoff having a tubular

body;

an inner seal on a inner surface of the body that seals against the inner wellhead

member;

an outer seal on an outer surface of the body that seals against the outer wellhead

member; and

an expandable inner retaining ring carried within a groove on the inner surface of the
body below the inner seal, the inner retaining ring having a second toothed profile on an
inner surface that engages the first toothed profile to lock the body of the packoff to the inner
wellhead member, wherein the inner retaining ring ratchets inward and outward as the
second toothed profile engages the first toothed profile during the insertion of the body of the

packoff into the annulus.

2. The apparatus according to claim 1, further comprising:

an annular recess in the bore of the outer wellhead member; and

an expandable outer retaining ring that snaps into locking engagement between the

recess and the packoff in response to insertion of the body into the annulus.



the inner well head nenber has a snmooth cylindrical surface that is engaged
by the inner seal; and the first toothed profile is | ocated bel ow t he

snoot h cylindrical surface. 9. The apparatus according to claiml,

wher ei n: prior to the insertion into the annulus, the inner seal
protrudes radially inward fromthe inner surface of the body of the packoff
so as t & seallhagapaistustaseordiioée clsum fl doshefcontgisingner wel | head nenber as the
packof f enters the annulus. 10. The apparatus according to claiml,

wher ei n t he 8ueenulgiegressdalie kajaiohke autrs Wedheadmerer:out er wel | head nenber
as the packoff enters the annulus. 11. The apparatus according to claiml1,

in: i i d | i nner seals; the outer
\évg:lr elcg;rp'; Ih ggllg gg%s%m%&ggél}n?&i@ﬁ g%errg%(? En tl}jﬁ?&?t(rer éurface of the inner wellhead

member; and

a tapered shoulder depending from the body of the packoff that wedges the outer
retaining ring into the recess as the packoff is moved downward relative to the inner
wellhnead member lock the inner wellhead member and the packoff to the outer wellhead

member.

4, The apparatus according to claim 3, further comprising
an upward-facing shoulder on the inner wellhead member on which the outer

retaining ring is carried.

5. The apparatus according to claim 1, wherein the inner and the outer seals are
elastomeric.
6. The apparatus according to claim 1, wherein the body of the packoff is a single-piece

metal member.

7. The apparatus according to claim 1, further comprising a profile formed at an upper
end of the body of the packoff for releasable engagement by a running tool to support and

stab the body of the packoff into place.

8. The apparatus according to claim 1, wherein:
the inner wellhead member has a smooth cylindrical surface that is engaged by the

inner seal; and

the first toothed profile is located below the smooth cylindrical surface.



the apparatus further conprises at |east one port extending through the

body of the packoff froma point between the upper and | ower inner seals to

a point between the upper and | ower outer seals for comrunication with an

i nstrunmentation device. 12, The apparatus according to claim 11, wherein the
trudes, radially . .inwar omthe inner dianeter surface of the

égggégfggéggjggZPBargg"glac %fglnﬁé? C?H‘%qe‘&ﬁ%rﬂr?br of the inner wellhead member
bet woen' | nmoPgind Wr SRR RosR AonBSr £ indryel pRARALEIRATMEERATD o
he. packr P Boay RA A0 TR0 RGP Hcsnb parsctrop R s Yt SFRRaE:
" at chet TEhgeNERR G BREoR Ry e gulls™ The " at chet fing having a

set of teeth for securing to a set of teeth forned on an exterior of the

i nner wehl heag fustfc r%lﬁ\‘é[tﬁ,c'iéﬂﬁ PARKRS tHe¥el Ral B8a1d BESRstWER bhead

an el astorneric ner seal w in an inner segroove in the inner dianeter

sur f ace ol o hhe,AREEP IenfRfY%s BROVRKENEnEAl HBGhnGILEY for sealing to the
'l head nenb

exterior of the inner we er above the teeth on the exterior of
the i nner well head nenber; and
11. The apparatus according to claim 1, wherein:

the inner seal comprises upper and lower inner seals;
the outer seal comprises upper and lower outer seals; and

the apparatus further comprises at least one port extending through the body of the
packoff from a point between the upper and lower inner seals to a point between the upper

and lower outer seals for communication with an instrumentation device.

12. The apparatus according to claim 11, wherein the inner seal protrudes radially inward
from the inner diameter surface of the packoff body as to seal against the exterior of the

inner wellhead member as the packoff body enters the seal pocket.

13. An apparatus for sealing between inner and outer wellhead members, comprising:
a packoff body to be positioned in a seal pocket between the outer and inner wellhead
members, the packoff body having an inner diameter surface and an outer diameter surface,

the inner diameter surface having an annular recess;

a ratchet ring carried within the annular recess, the ratchet ring having a set of teeth
for securing to a set of teeth formed on an exterior of the inner wellhead member to secure

the packoff body to the inner wellhead member,



an elastonmertic outer seal within an outer seal groove on the outer

di aneter surface of the packoff body for sealing to the outer well head
menber. 14. The apparatus according to claim 13, wherein the outer seal is
adapted to seal against the outer well head nenber as the packoff body
enters the seal pocket, 15. The apparatus according to clai mwherein: the

i nner seal cahstEskERerigipea’ sapldvithbwen inneneeal geelvs;in the inner diameter p@facseadl
conprises upper and | ower outer seals, and the apparatus further conprises
at | eastheoreckgBrivody ahenditng retahesudly tohesepbiek bf thebedyridrr dntha ipedrnivelheadeen

t he upper and | ower inner seals to a point between the upper and | ower

out er sBEIYPEf gpovedhmiafille an ieredgrion ohtheiims mettesacanpohedentice.  16. A net hod
for installing an i nner well head nmenber into an outer well headhrrenbe[) of af
wel |, conpri sing: : | andi ng t he i nner well head penber within a bore o
the out e?pwef"\"' ﬁ%ﬁ&?%@?t?r o i"‘&f“ﬁ'ga’hﬂ“t%?ﬁﬂ' qroove &N the oKy dFeIsieHBRR ner
wel | head nber .and the outer well head nenber, the inner well head nmenber
havi ng 8“F§(5’? (gff?qsgah'r&tgttg%ogﬁr\g{e i"FMRA™ an exterior profile;

provi di ng an annul ar packoff having a tubul ar body, an el astorneric inner

outer SUrtace GPPERE Body o o AR LR RRE PR agH e BEER ol i

outer surface of expanda retaining r

a gr Oovs%é?ﬁ%ttt}r@%&tgméllhg% %?be?fastttg-}eﬁ) ngﬁﬁgg%gﬁ{yﬁﬁgﬁe 'ggé]'%rgglge?a I, the

retaining ring having oot hed pr and

15. The apparatus according to claim 13, wherein:

the inner seal comprises upper and lower inner seals;

the outer seal comprises upper and lower outer seals; and the apparatus further
comprises at least one port extending through the packoff body from a point between the
upper and lower inner seals to a point between the upper and lower outer seals for

communication with an instrumentation device.

16. A method for installing an inner wellhead member into an outer wellhead member of
a well, comprising:

landing the inner wellhead member within a bore of the outer wellhead member,
defining an annular seal pocket between the inner wellhead member and the outer wellhead
member, the inner wellhead member having a toothed profile located on a portion of an

exterior profile;

providing an annular packoff having a tubular body, an elastomeric inner seal on an
inner surface of the body, an elastomeric outer seal on an outer surface of the body, and an
expandable retaining ring carried within a groove on the inner surface of the body below the

inner seal, the retaining ring having a toothed profile on an inner surface; and

lowering the body of the packoff into the seal pocket, causing the outer seal to seal

against the bore of the outer wellhead member and the inner seal to seal against the exterior
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profile of the inner well head nenber, and engaging the toothed profile of

t he expandabl e ratchet ring wwth the toothed profile on the exterior
profile of the inner well head nmenber to secure the packoff to the inner

wel | head nenber. The nethod of claim 16, wherein the outer seal

seal s agai.nst the bore of well head mber . si nul .t aneousl. ith the war d
nmovement o8 ¢fHBe iy Y6ihedte MaEbF 3" ﬁ?%gquethgéﬁ&ﬂﬁ‘g(?@{(e. \6\#1 .ewaﬂgﬁ%m%d of
claim 16, wherein providing the packoff conprij ses, causin he, i nner seal to
pr ot r ud@tFed 189 Wihi thadeding Brr?f"teh‘g‘ ﬁﬁr@?er?ﬂﬁ‘gﬁ%ogwet'ﬂ%ﬂﬂgﬂ@?e G m ert?%e

i nner seal slides down the bore of the outer well head nenber as the body of
t he pack@iUre BRiRSFEOT Rdhe Ber yalfieap member.

17. The method of claim 16, wherein the outer seal seals against the bore of outer
wellhead member simultaneously with the downward movement of the body of the packoff

into the seal pocket.

18. The method of claim 16, wherein providing the packoff comprises causing the inner
seal to protrude radially inward from the inner surface of the body so that the inner seal

slides down the bore of the outer wellhead member as the body of the packoff enters the

seal pocket.
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