PACKOFF WITH IN | ERNAL LOCKDOWN MECHANISM FIELD OF THE INVENTION The invention
relates in general to an improved wellhead seal, and in particular to an improved casing packoff in a
surface wellhead. BACKGROUND OF THE INVENTION Casing 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 decreasing diameters, which are introduced into the

well and hung from cor W I% S ?%F’N }_Iﬁrﬁngithin the wellhead
housing, allowing the Ioligé%o e trang%qrjﬁjré ﬁé@vé‘lﬁ@g hou5|r?\é.€§n internal locking mechanism is

used to maintain the casing hanger in place. A packoff is typically utilized in wellheads to form a seal
between theFlehRead AblisiigvdritHeNasing 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 screiesmatiBa HSaEIPIeRKdRE RASKAPRORRPRIRSaTSaR el Thepeptiemna! toekdown

screws penetrate the wellhead housing to lock the packoff in place, creating additional leak paths. In
addition, exiSTREAVRE G M9 AR, ArAEERRWR B attempt to replace the external lockdown
screws require the seal elements to be rotated during locking of the packoff, increasing the potential
for damage BAGKSRDUNSIOESHE ANENTIGORIfor locking the packoff in place while reducing leak
paths is desired. SUMMARY OF THE INVENTION In an embodiment of the invention, a packoff is

plaraity of oG e o e e e ST o
correspondiryfthads) ey T heteds gvedngding casngmb duinieally mestest \wi thamthelwghe as a
plurality of casing strings, with decreasing diameters, which are introduced into the
well and hung from corresponding hangers. The casing hanger may be landed within
the wellhead housing, alowing the load to be transferred to the wellhead housing. An

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 additiona 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 elastomeric seals. A technique for locking the packoff in place while
reducing leak pathsis 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 wellhead housing, allowing the casing load to be transferred to

the wellhead housing. The packoff comprises a generally cylindrical body and elastomer 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 packoff. The internal ratchet ring allows for engagement of a
threaded profile on the exterior of the casing hanger. Further, the casing hanger has an external lock

ring located near it t nd that is inwar i Is.received injtially within a recess formed
on the exteri%ﬁnr%t%é)n%é%ﬂé%5%%&@%%%&?\@?&@%%%??%@%%I?(r){éggq v@'ee?/%ar?}cp gtj §1a(e]e§oackoff acts
to activate tHze lwaksfancpttioibealigl floeae oasitvgard. The lock ring is forced outward and into a recess

formed in the interior of the wellhead housing. This locking mechanism advantageously locks the

packoff into HQCEAMIEFEWSHSRA ARSI WiHRHEE BOBPEHAT FARINR QKGR S S, thereby

minimizing leak paths, and decreasing the number of parts. Further, the packoff design eliminates the

need for rotzilyl BRErsaHfireelorstires Mecsrbe tHaPackedt RnbauerARdgLErBshsAChEtiEBew design.
BRIEF DES¢RIEHGRhAR IadEOBMMING & IRHER prdfi R SERIIOPRIRARW Tstraling Favsipead

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

Figure 2 is aS¥adeWAdRr SHERSRGeAEQ) R FedathRi HEP e/ RKIEHe Ohsfiasdie RABRY invention.
Further, the casing hanger has an external lock ring located near its bottom end that is
inwardly biased and is received initially within a recess formed on the exterior profile
of the packoff. During installation of the packoff, a lower end of the packoff acts to
activate the lock ring to thereby force it outward. The lock ring is forced outward and

into arecess formed in the interior of the wellhead housing.

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 theinvention.

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 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 embodiment of the
casing hanger shown in Figure 3, in accordance with one embodiment of the invention. DETAILED

DESCRIPTION OF-THE INVENTION. Figure 1 shows : Iment of a.sur wellhead assembly
10 used in W%ﬁ%%esrall |6" & eél\:{\llye eg '%;\S?!S%Nm%?y ?ﬂ%@@%v%ghﬁggﬁ%%%éﬁﬁﬁ%%% ore 11 and,
in this exampheiiiezi3ally accontiantedetisoagtonbtidiroéatasitipehaveydien.in this example, a lower casing

hanger 14 is located within a lower end of the wellhead housing 12 and supports a string of casing that

extends intopgerWellgty ﬁ@e&w@m@&elwww hanger 16 is located above the lower

hanger 14 and supports a string of casing that extends down into the well concentrically within
previously installed casing strings. However, other t¥pes of casing hangit)ers may alsq be employed. A

packoff 18 i 19¥&IddTPiR Ah AR Kl nRedi 898 YR|REHaATEIMNPY ot HEWEIMEl housing
12. The packpir3ape vidrsresheid atuafinthe sasiag aangernbiisng thewrisae howsing 12.

Referring to Figures 1 and 2, the packoff 18 is shown enlarged for clarity. The interface between the

packoff 18, WeIREL PRI Mg S RANY AR Maiees18 R b 8h efstiie 8279 SadRobomprises a

generally cykngrigiébadywethcagexieiereprfilss 26ctkRp o gingl oot aatpoTetie seaihdd 24 are
both shown |ocated on the exterior Erofjle of the packoff 18 and will seal against the bore 11 of the

wellhead hofISHRL4 S8R BOBLL Lo DE ESHRATGAA S W findNEBIR &8P Fe packoff
18 with the exiasiqireMtipeacddnd hariere 84sabbaablsol the ReseVdage 1asaitesoppitgs Ranger 16

during installatjon. The bypass ports 26 may in turn communicate with ports 25 formed on the

ol A o SUIRG 55 GRS SO 2 P Ul PR G TR PR to

refer to Figurastaltée paskgffsiinges arwlirdacabliegesgpes aspayeing faantersimiae urpebend of the

bore 34 of the packoff 18. The recess 28 allows a standard running tool (not shown) to hold the

oot 18 (TR i BRLAaS (TS AT a3 SR e ran 0 formed

within the regessadHer oiell deadradislyg nwartiHe prickaie1d isratidasucpdobdiveeannhingaoay dogs (not
hanger 16 and the wellhead housing 12.

Referring to Figures 1 and 2, the packoff 18 is shown enlarged for clarity. The
interface between the packoff 18, wellhead housing 12 and casing hanger 16 is shown
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 packoff 18. The recess 28 alows 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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shown) to secure engagement of the packoff 18 during installation while a slot 32 allows the dogs to
disengage the packoff 18 after a running operation. The features of the packoff 18, including the
recess 28 and stop 30 are also shown in a perspective sectional view, Figure 4, for additional clarity.
The packoff 18 may also have an upper internal elastomeric seal 36 and a lower internal elastomeric
seal 38 shown set in grooves formed in the packoff and circumscribing the bore 34. These interior

elastomeric I 38 are located in 1on.of sh ckoff bor losely. recei a portion
of the exteri§rﬁ @Gif}iﬁ% 8%0[%;% (:8a1 | gﬁ%%gfi%(&%g?gsel%aéw % |ﬁﬁ%ﬁs§g§ém§%%@ [\:)‘I%ft 39 that
may be usedliowstbetdegk) deangagdthegmckofpadlaitebararingitpaelat extefioe attaes @0 of the

packoff 18. rt 39 | Q/ cated o 0 i e gﬁ ior
elastomericEﬁzgaés?@%‘f?g8«L %Hé‘%@é |e éb%a%ée ast%én%ﬁ%gs%glg%%%ﬁ%@lg@ﬁ% ﬁgl;w %gﬁ%pered
shoulder 48 sedoonabariew thegereetibornodditienal ofatiiy.packoff 18. The recess 40 and tapered shoulder
48 interface with a recess 49, formed on the interior bore of the wellhead 12, and a lockdown ring 68

(Figure 3) capfigq by e ‘fé%\i{il‘%/h%&?{a@@ YRS IR4ANe e AsHBRIBhMeChagisdihereby locks

the casing hanger 16 to the wellhead 12 without the need of external screws. The lockdown ring 68

may be a splitigfighelestenleringsaaht 38 irfiandy Sfase dpeVad rfREMpdetainas WREkeMA ratdss 69
(Figure 3) fognathRreribmg i Ivaralle fkel thrtasBehingsE 4814 86, fea e roekitpilpgkdown ring

68 and casing hanger 16 are also shown in a perspective sectional view, Figure 5, for additional

clarity. RefePfiH Q8 ®idipdackeié baraddrihg id arbiietautetadddnedimeeiennesdietsing 12 and
the casing hangesck®, FAREASEGREE 15N, AL FREEIBIREIE! bese 52279 igwesjmemal bore

66 that may be in contact with another tubular member such as a tubing hanger. Running teeth 64 are

formed on tHéSRkiesistest tRakeacHyMENERESIBRARAEKRE GorRI e He i aRRse 28 & run down

the well. Whep aneratbled, thenteesh Gbalso fygionjolrekahesasingderpren d Glotginackoff 18 by
stabbing and threadingly engaging with teeth 46 formed on a ratchet ring 44, thereby locking the

packoff 18 tQEEAINRY) HEHSE EBIONIEEIR SeRIS 1§60 38ahek Hit Rderildarieme HeSetmed éh the casing
hanger 16 dedieatad 10 sl idnatagdiea SRsiNgENaBIsH dfndd 6n iR BRI Hivis Eidipeghwithin a

recess 42 formed on the interior lower portion of the packoff 18. In an example embodiment, during the

running opeRAFSAT S cA SR EPREISHC Al iaRrEed SHAHERIHIB WERTRGE VO HV BABER 1R i@edvith a
running tool gaahehandERSRANG 8NN Leath S4ddRanR PreeEerraneo)anesd b§- The

casing hanger 16 is landed on an upward facing shoulder formed on the wellhead housing bore 11 and

the running {66158 8ehBYRRE At dbicebirstal iR NpeT s bRinatHBS e bTa theEeRY Rk hHiRyer 16 on a

conventionakhsPtHaHyNA 4oR) (Rt RieAnet ThewitRplRgtHROheaagestamaraers 88 (frighires 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 casinfPREFRYER T8RRI, PEnR SIHNERE faltRefr HBAJHRL IS ENE A RiRFeH 18 Re annulus

without rotatiginieyeeaiviaietint theclzstemarigieat)elemeator Zheéx @b orobte Stpas 30 within
the groove 28 allow the running tool to effect a quarter turn of the Eackoff 18 that secures the packoff

18 to the cadlifCRERGARERAE pARAE RS AE ok LopyiouiFg! FRAGIdENEER Fedisengage
the packoff kpshytielatingdbertpetinaiaeiamalva aut mgutesstetsedditional clarity.

Referring to Figure 3, the packoff 18 is shown installed between the wellhead housing
12 and the casing hanger 16. The casing hanger 16 has an upper internal bore 62 and
alower internal bore 66 that may be in contact with another tubular member such as a
tubing hanger. Running teeth 64 are formed on the exterior of the casing hanger 16
that are used when the casing hanger 16 is run down the well. When assembled, the
teeth 64 aso function to lock the casing hanger 16 to the packoff 18 by stabbing and
threadingly engaging with teeth 46 formed on a ratchet ring 44, thereby locking the
packoff 18 to the casing hanger 16. Alternatively, a separate set of teeth can be
formed on the casing hanger 16 dedicated to just running the casing hanger 16. The
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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 faci houlder 63 formed on xterior of the casing hanger 16, The lockdown
Tng 68 cond L i B Rt A B B R B GG, o e
lockdown rintpé&paskoétéBied 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 cmesdoues L RBBHALA HiATIIRNAHIRG Bhenilie FR308 RPRGRL-GdIcalRg

approximately adjacent to pocket 72. A downward facing profile of the internal recess 49 formed on the
wellhead hotidmigtozheeryrik¢ae saRentend fannaheVYEBt LR NedRebINeL FiP\e8) YIB! ik invention

has been shpyunuRARY V6 (EJ0FNS) %ﬁ*ﬂﬁé"&aﬁﬁ%ﬁdﬂgljgﬁ?&@f thoreslifgdhingee pétiat itis not

so limited but is susceptible to various changes withou n% rom the scope of the invention.

WHAT IS ClZISeE0N 8 dpveces frsieosbaHisie parkand henelber Ny s)0 Are kb ANoad
member (12} fyickaoP R b GOURIRE SAcRBI RS S BT @ sibme B aiui/expediaggto a well

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 alow 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 viathe 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 radia 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 inner wellhead member (16) within the bore (11) of the outer wellhead member (12), the inner
wellhead member (16) having a first toothed profile (64) on an outer surface; and an annular packoff
(18) configured to be located in an annulus between the inner and outer wellhead members (16, 12) to
form a seal therebetween, the annular packoff (18) having an expandable retaining ring (44)
configured to lock the packoff (18) to the inner wellhead member (16), the packoff (18) having a
second tooth rofile (46 n inner.surf haten the first h profile{64 ck the
packoft (18) LI e e B o L AR R W e
inward and geshefrthasotieleeoomptodthed profile (46) engages the first toothed profile (64) during the
insertion of the packoff (18) into the annulus. 2. The apparatus according to claim 1, wherein the
annular packgifi(AG)dax anirperad SRHABHIHR SR} eRsioratiallyRutyand awes asaalower end of
the shoulder (48). 3. The apparatus according to claim 1, further comprising: a retaining member (68)
set betweentthBpsaeKiled dutbe Wéihad imeahisersiisd 12f HaSungeatihg EAH BBS WRAIESim (73)
axially depeﬂ)\ﬁiﬂ@ﬂ%@)%@?%%é% RHEE684i8kthe packoff (18) having the shoulder (48) is
inserted into the retaining member (68), the rim (73) is urged radially outward to wedge the packoff
(18) in sealing contact between the inner and outer wellhead members (16, 12) to lock the inner
wellhead member (16) and packoff (18) to the outer wellhead member (12). 4. The apparatus
according to claim 3, further comprising a recess (49) formed on the bore (11) of the outer wellhead
member (12), the recess (49) corresponding with the retaining member (68) to lockingly engage the
packoff (18) to the wellhead housing (12) when the packoff (18) is set.



5. The apparatus according to claim 1, further comprising: a plurality of elastomeric sealing
elements (22, 24) disposed on the packoff (18), at least one elastomeric element (22, 24) on an inner
surface of the packoff (18) to form a seal against the inner wellhead member (16) and at least one
elastomeric sealing element (22, 24) on an outer surface of the packoff (18) to form a seal against the
outer wellhead member (12). 6. The apparatus according to claim 1, wherein: the packoff (18) has a

passage witk@l\g_ﬂtﬁég;{irﬁrl\%gr@ve (28) formed in the passage adjacent an upper end of the
packoff (18) adapted for engagement with a lug of a running tool; the packoff (18) has a plurality of

slots (32) formed in the passage extending from upper end of the packoff (18) toward the
circumferential groove (28), a portion of each of the slots (32) intersecting with the circumferential
groove (28) to allow disengagement of the lug on the running tool when aligned with the one of the

slots (32); and a prafrsiptend AR eeatapghacifse ohifaeraR&l8)y(32) within the circumferential groove

(28) for providing a reaction point for the lug on the running tool to rotate the packoff (18) during
installation and retrievgl, the shouhder@in%}})ositi%ned ser t(l?cg]e of the slots than an. adjacent slot
(32) such thAP\GHER WEIHEE MRS (e PG SRS i RLES R G HYRRSA &2 138%%% lug will be
misaligned vatltemijuibfetttersliots i{32)a awatl ;when engaged by the lug during rotation to retrieve the
packoff (18), the lug will be aligned with one of the slots (32).

an inner wellhead member (16) within the bore (11) of the outer wellhead member

(12), the inner wellhead member (16) having a first toothed profile (64) on an outer

surface; and

an annular packoff (18) configured to be located in an annulus between the inner and
outer wellhead members (16, 12) to form a seal therebetween, the annular packoff
(18) having an expandable retaining ring (44) configured to lock the packoff (18) to
the inner wellhead member (16), the packoff (18) having a second toothed profile (46)
on an inner surface that engages the first tooth profile (64)to lock the packoff (18) to
the inner wellhead member (16), wherein the retaining ring ratchets (44) expands
inward and outward as the second toothed profile (46) engages the first toothed
profile (64) during the insertion of the packoff (18) into the annulus.

2. The apparatus according to claim 1, wherein the annular packoff (18) has a
tapered shoulder (48) that tapers radially outward away from a lower end of the
shoulder (48).

3. The apparatus according to clam 1, further comprising:

a retaining member (68) set between the inner and outer wellhead members (16, 12)
having aring like body with arim (73) axially depending from the body, so that when
the end of the packoff (18) having the shoulder (48) is inserted into the retaining
member (68), the rim (73) is urged radialy outward to wedge the packoff (18) in
sealing contact between the inner and outer wellhead members (16, 12) to lock the
inner wellhead member (16) and packoff (18) to the outer wellhead member (12).



7. The apparatus according to claim 1, further comprising a profile (28) formed at an upper end of the
packoff (18) for releasable engagement by a running tool to support and stab the packoff (18) into

place. 8. The apparatus according to claim 1, further comprising: at least one seal (22,
outer diameter (20) portion of the packoff (18) that sealingly engages the bore (11) of the outer

wellhead member (12). 9. The apparatus according to claim 1, further comprising:

24) on an

at least one

seal (22, 24) on a b&% %B&%ﬁrg qgc(lﬁglff (%B)furt te§e Ilrﬂ#ﬁngaa%%&@ﬁ deferl Fgf the inner

wellhead member (

eapparat S accor |ngt claim 3. compr|S| g-an exter

nal upward

facing shouldert{@sharea( tapiailyherojdetsiealitneact irembend 12 ethey edbesad 48 cdyerstibbidtogsupport the

(71 formee DN L S T b P S AL BB et e lRRd o)

(71) formed

carrying the hetsimg {l2)emtiestiiePraakes fstdd) stisttlder (71) limiting the downward movement of the
packoff (18).

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

a plurality of elastomeric sealing elements (22, 24) disposed on the packoff
(18), at least one elastomeric element (22, 24) on an inner surface of the packoff (18)
to form a seal against the inner wellhead member (16) and at least one elastomeric
sealing element (22, 24) on an outer surface of the packoff (18) to form a seal against
the outer wellhead member (12).

6. The apparatus according to clam 1, wherein:

the packoff (18) has a passage with a circumferential groove (28) formed in the
passage adjacent an upper end of the packoff (18) adapted for engagement with a lug

of arunning tool;

the packoff (18) has a plurdity of slots (32) formed in the passage extending from
upper end of the packoff (18) toward the circumferential groove (28), a portion of
each of the dots (32) intersecting with the circumferential groove (28) to alow
disengagement of the lug on the running tool when aligned with the one of the slots
(32); and

a protrusion (30) located adjacent to each slot (32) within the circumferential groove
(28) for providing areaction point for the lug on the running tool to rotate the packoff
(18) during installation and retrieval, the shoulder being positioned closer to one of
the slots than an adjacent slot (32) such that when engaged by the lug during rotation
while installing the packoff (18), the lug will be misaligned with any of the slots (32),
and when engaged by the lug during rotation to retrieve the packoff (18), the lug will
be aligned with one of the dlots (32).



12. The apparatus according to claim 1 further comprising at least one port (26) formed on the packoff
(18) for communication with an instrumentation device (27). 13. A method for installing an inner
wellhead member into an outer wellhead member of a surface well, characterized by: installing an
inner wellhead member (16) having a bore and an exterior profile within a bore (11) of an outer
wellhead member (12), the inner wellhead member (16) having a toothed profile (64) located on a

portion of th exteri@r'1 @ﬁ@&b{gé&\g&wﬁﬁl%ﬁ% ernrl:ﬁn%?{h%@o [ Siln a}% ﬁ%ﬁaépér%é}]?&%%(%) within

a recess (69) formed on'the exterior profiie 0 nner wellhead me ning and installing
a packoff (18} lentweman tnel iohdreapatiooffe (18 fbe ael easailbersocbeie?) foy sealimingdamistahe bore

(11) of the o ?gng%mﬁ%%rk%}lag&%g?ﬁi%%the exterior of the inner wellhead member (16),

the packoff aving an expandable ng (44) with a toothed profile (46) formed in the bore
that engages the toothed profile (64) on the exterior profile of the inner wellhead member (16) to
secure the p8ckoff {18 apaialusaseqraingar-taammbéHIteY; CRRWPFSilig the retaining member (68)
outward into the recess (49) formed in the bore (11) of the outer wellhead member (12) to secure the

packoff (18) to the gtitesyvetbeas (penagiotla), diex etainéid [2eMRsti (PiffeieeAdetveard)by a
tapered shoulder (48) formed on a lower end of the packoff ﬁ18). 14. The method of claim 13, wherein

running and i SHHEWYE9R0eS 11 RYm bHa el tainuisg el {42 linear direction between

the inner and outer wellhead members (16, 12) to engage the toothed profile (46) on the packoff (18)
with the tootBed prdafhe #pgaratustaecaringiel it eisd heurther ¢ddiprising:

a least one sed (22, 24) on a bore (34) portion of the packoff (18) that
sealingly engages the exterior of the inner wellhead member (16).

10.  The apparatus according to clam 3 further comprising an external upward
facing shoulder (63) that radially projects outward from the inner wellhead member
(16) to support the retaining member (68).

11.  The apparatus according to clam 3, further comprising a stop shoulder (71)
formed on the exterior of the inner wellhead member (16) at a point above the recess
(69) carrying the retaining member (68), the stop shoulder (71) limiting the downward
movement of the packoff (18).

12.  The apparatus according to claim 1 further comprising at least one port (26)

formed on the packoff (18) for communication with an instrumentation device (27).

13. A method for installing an inner wellhead member into an outer wellhead

member of a surface well, characterized by:

installing an inner wellhead member (16) having a bore and an exterior profile within
abore (11) of an outer wellhead member (12), the inner wellhead member (16) having
a toothed profile (64) located on a portion of the exterior profile, the inner wellhead
member (16) carrying a retaining member (68) within a recess (69) formed on the

exterior profile of the inner wellhead member (16);



15. The method of claim 13, wherein running and installing a packoff (18) comprises sealing an outer
diameter portion (20) of the packoff (18) against the bore (11) of the outer wellhead member (12); and
wherein running and installing the packoff (18) comprises sealing an inner diameter portion of the
packoff (18) against the exterior of the inner wellhead member (16).

running and installing a packoff (18) between the inner and outer wellhead members
(16, 12) for seding against the bore (11) of the outer wellhead member (12) and
against the exterior of the inner wellhead member (16), the packoff (18) having an
expandable ratchet ring (44) with a toothed profile (46) formed in the bore that
engages the toothed profile (64) on the exterior profile of the inner wellhead member
(16) to secure the packoff (18) to the inner wellhead member (16); and

forcing the retaining member (68) outward into the recess (49) formed in the bore (11)
of the outer wellhead member (12) to secure the packoff (18) to the outer wellhead
member (12), the retaining member (68) forced outward by a tapered shoulder (48)

formed on alower end of the packoff (18).

14. The method of clam 13, wherein running and instaling a packoff (18)
comprises stabbing the packoff (18) in alinear direction between the inner and outer
wellhead members (16, 12) to engage the toothed profile (46) on the packoff (18) with
the toothed profile (64) on the inner wellhead member (16).

15. The method of claim 13,

wherein running and installing a packoff (18) comprises sealing an outer diameter
portion (20) of the packoff (18) against the bore (11) of the outer wellhead member
(12); and

wherein running and installing the packoff (18) comprises sealing an inner diameter
portion of the packoff (18) against the exterior of the inner wellhead member (16).
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