2282167 | NTERNAL TUBI NG HANGER LOCKDOMWN 1 _ BACKGROUND
OF THE I'NVENTION 2 3 1. Field of the invention: 4 5 Thi s
invention relates in general to wellhead 6 assenblies, and in

particylar to an apparatus for 7 | ocki ng a tubing ha N4

wel | helaia housing. 8 9 2. Description of the Prior 2\28231627&

In oil and gas wells where the wellhead is |ocated 12 at the surface,
a tubing hanger will land within a 13 wel | head housing. The tubing
hanger is |ocated at the 14 upper end of one or nore strings of tubing
t hrough which 15 production fluids will pass. The tubing hanger is
seal ed 16 and | ocked to the wel |l head housing. 17 The nost

typi cal type of |ockdown utilizes threaded 18 rods which extend
radially inward in the wellhead 19 housi ng. Each threaded rod or
stud extends through a 20 t hreaded hole in the well head housing. The
i nner end of 21 ~each rod is conical for engaging a conical shoul der on
22 t he tubi ng hanger. There are several threaded rods used 23 in
each installation. The operator installs the threaded 24 rods by using
a wench to rotate them 25 Whi | e workabl e, the threaded rods
requi re that holes 26 be drilled and threaded through the well head
housi ng. 27 The rods add to the expense of the | ockdown consi derably.
28 : '
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2 1 SUMMARY OF THE INVENTION 2 3 . 2&3<le (
i nternal | ockdown is utilized to hold the tubing 4 hanger iﬁi Ce,
rather than radially extending threaded 5 rods. The internal |ockdown
includes a plurality of dogs 6 that nove froma retracted positign;to
an extended 7 position. 1In the extended position, the dogs will engage 8
an annul ar profile located in the well head housing. The 9 dogs are
carried by a carrier ring. The carrier ring is 10 carried on a | anding
subys The | andi ng sub | t he tubi ng hanger and
enggges the tubing 12 angeﬁﬁﬁ %}lg&g Fﬁg%ﬁﬁﬁ ublng hanger into the
bor & of 13 the wel | head housing. 14 A retainer ring supports .
thescarriaqr, ri ﬁ%%ﬂ g sub in an upper position as the

t ubi_ng hanger ?ge(llGIa t‘:h'e?}%\/\/eirﬂec# ﬁ’[ he well. The retainer ring then

noves the 17 carrier ring and the dogs to a | ower position into the 18 =«

prosil e of themLssum@eafttwn 4Ll noh \GaReEaldto) gRTEAed | TN tDe

borg of t%%s eferred e i MEN t he retainer

ring is 2 ﬁF rn&qﬂ/Hﬂﬂﬂ%ﬁﬁ&FW%ﬁré&@a@?n@??ﬁréﬁﬂs 8art he | andi ng 22

sub? - Thelpekéhqea mmmgﬂqsNaﬁ§@¥1V1&h&ﬁaﬁtﬁgpghggdtngugg q. carrier ring
a

by genporary fasteners. After the tubing 24 hanger | anded,
B . ; !
unscrew ng the Iandlng sub while 25 hol di ng the, retainer ring
staPi onar¢-wi | Pesgudptiloa 2 the IFmidm@Artp to nove upward relative to the
reggi ner ring. 27 Then, lowering the |anding sub back downward w ||
push 28 the carrier ring dowmmward, forcing the dogs out into the 29 -
prb?lle In o0il and gas wells where the wellhead is located

12 at the surface, a tubing hanger will land within a

i3 wellhead housing. The tubing hanger is located at the

14 upper end of one or more strings cf tubing through which

is production fluids will pass. The tubing hanger is sealed

16 and locked to the wellhead housing.

17 The most typical type of lockdown utilizes threaded

18 rods which extend radially inward in the wellhead

19 housing. Each threaded rod or stud extends through a

20 threaded hole in the wellhead housing. The inner end of

21 each rod is conical for engaging a conical shoulder on

22 the tubing hanger. There are several threaded rods used

23 in each installation. The operator installs the threaded ~;)

24 rods by using a wgench to rotate thenm. '

25 While workable, the threaded rods require that holes

26 be drilled and threaded through the welihead housing.
) 27 The rods add to the expense of the lockdown considerably.
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Fi gure

cal sectional view taken along 4 the line I-I of Figure 2

a wel | head having .5 a | ockdown assenbly constructed

accordagce with this 6  invention, with the dogs in a retracted
8 Figure 2 is a sectional view of the wellhead 9
Figure 1 taken along the line Il-Il1 of Figure 10 1. 11 12
a partial sectional view of the 13 wel | head assenbly of

Fi guregl, taken along the |i8¢MMARY OF| THE INVENTIOWre 2. 15 16
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$hhtONmodd 2Brom a retiriadted 7pbsmlsacttoneanweew€md€t%e

pos1%:1%?1. | ¥nt€l!:(§ne>tcgeen§g oselcélgrr\], e dacsgf'ugqu ehg A
an annular profile located in the wellhead housing. The
dogs are carried by a carrier ring. The carrier ring is
carried on a landing sub. The landing sub inserts into
the bore of the tubing hanger and engages the tubing
hanger for lowering the tubing hanger into the bore of
the wellhead housing.

A retainer ring supports the carrier ring on the
landing sub in an upper position as the tubing hanger is
jowered into the well. The retainer ring then moves the
carrier ring and the dogs to a lower position into the
profile of the housing after the tubing hanger has landed
in the bore of the housing.

In the preferred embodiment, the retainer ring is
internally threaded for engaging threads on the landing
sub. The retainer ring is temporarily fastened to the
carrier ring by temporary fasteners. After the tubing
hanger has landed, unscrewing the landing sub while
holding the , retainer ring stationary will cause th2
landing sub to move upward relative to the retainer ring.
Then, lowering the landing sub back downward will push
the carrier ring downward, forcing the dogs out into the

profile.



30 showi ng the | anding sub in the upper position of Figure.31 6. 32
4 1 Figure a is a sectional view of the | ockdown 2 assenbl y
taken al ong the sanme sectional line as Figure 3 -1, and showi ng the

| andi ng sub noved back to a | ower 4 position, with the dogs engagggl
with the well head 5 housing profile. 6 7 Figure 9 is a
sectional view of the | ockdown 8 assenbly taken al ong the sanme section
line as Figure 3, 9 and showi ng the | andi ng sub noved to the | ower
position 10 as in Figure 8. 11 12 Figure 10 is a sectiona
view of the | ockdown 13 assenbly taker. .along the sane section |line as

Figure 1, 14 and show ng the retainer andi ng sub renoved 15 .
apd with a seal suBRIEFpP§§%RI?ﬁ§QF7 THE 6Eh§ip#% 11 is a sectional view

of the | ockdown 18 assenbly, taken al ong the sanme section line as

ure 19 3, and shomnn tain I | 20 .
ragnved and Rigure dedis & ?ﬁtgFﬁg sﬁgilﬁqﬁgyﬁigﬁ. ﬁﬂgi§UHg Fi gure

13 1S acper §|@ﬁ‘ét Tug )b'fe\m@furtdw camid esh@ding aiweylhead wWaVANghe | ockdown
ais nblg chkdogLeassembly constructed in accordance with th;s

invention, with the dogs in a retracted pos;t;on.

Figure 2 is a sectional view. of the wellhead
assembly of Figure 1 taken along the line II-II of Figure

O ® N &

10 1.

i1

12 Figure 3 is a partial sectional view of the

13 wellhead assembly of Figure 1, taken along the line

14 III-III of Figure 2.

15

16 ‘Figure 4 is a partial sectional view of the

17 lockdown assembly for the wellhead of Figure 1, taken

18 along the line IV-IV of Figure 2.

19 ' _ _ .

20 Figure 5 is an isometric view of one of the dogs

21 of the lockdown assembly of Figure 1. . -
22 | | S - - -’
23 Figure 6 is a sectional view of the lockdown

24 assembly of Figure 1, taken along the same section

25 line as F1gure 1 and showing the landing sub moved to

26 ar. upper position.

27

28 Figure 7 is a sectional view of the lockdown ;
29 assembly taken the same section line as Figure 3, and

30 showing the landing sub in the upper position of Figure \
31 6.

32



1 - DETAI LED DESCRI PTION OF THE | NVENTION 2 3

Referring to Figure 1, well head housing 11 is a 4 t ubul ar nenber that

w |l be located at the surface and 5 secured to casing extending into
the well. An axial bore 6 - 13 extends through wellhead housing 11.

A landing 7 shoul der 15 faces upward in bore 13. A profile 17 is 8

| ocated in-bore 13 near the upper end of well head housing 9 11.

Profile 17 is an annul ar recess or groove conprising 10 a pair of

coni cal downward and i nward facing surfaces. 11 A tubi ng hanger 19
will land in well head housing 11 12 on | andi ng shoul der 15. Tubi ng
hanger 19 has eithe;.one 1%-. axi al bore 21 as shown, or it may have two
si de- by-8i de 14 AFPEP Bor&s 3( FECTARRT) ViemRhFheinRFkde¥Beal s in
blore 15 2 13a|sui;ﬁhlyrrtanﬁnt awgt;altnesealniwg:;mdmaptiwlésl{ raauicéd f
el‘astonegi c se threa onnect or at t 17 - oyer end o

t ubi ng h%nger ilg sé’&ﬁr%@mf'énﬁ gﬁlﬁ n “985“% %‘ﬂ}a%o@ shonBYeEhat
extends #nto tpesikién, with the dogsulengaged sdrhertieonall Hisladi | |
normal | ygbe s : : packer at the |l ower end casing for producing
wel | f1urds 25%@’?%%}]%%%% tubing. 22 Tubi ng hanger 19 al so
has a se® of internal threads 23 25 located in bore 21 internediate the
upper angl | ower 24 p;q d§. i &l et AR s : A g?%&' ocated on
the 25 ? upper en5¥%?§?ugiﬁg Ea%%grﬁ?ggl %é%?gf??éggp |5§é¥#ical 26

and face® out vAFEEBRLY ubdkeR. 21eRm Shef sgapersertionaddmerAs Figuwerd, from

protile 47 oncendUshowihgngre iQnB@ﬁg' 208efovéd to tHRf NVE Po/POULAT
S| ot~ %& the preferred enbgdlnent, 9 coni cal surface 27 has a

slight1¥°diffe?2nt? ahh¥FREBF° 30 taper than profile 17. The angle of
i ntersextion between 31 | ongi tudi nal axis 28 and cam surface 27 is
shightly, 32 OreRiqird N0 1822080810081 DigL b the' TGRS XIS ©
13 assembly taker. along the same section line as Figure 1,
14 and showing the retainer ring and landing sub removed
15 and with a seal sub in place. |
16
17 Figure 11 is a sectional view of the lockdown
18 assembly, taken along the same section line as Figure
19 3, and showing the retainer ring and landing sub
20 removed and with a seal sub in place as in Figure 10.
21 .
o 22 ~ Figure 12 is a perspective view of the carrier

23 ring used with the lockdown assembly of Figure 1.



1 28. This difference is approximtely five degrees in the.2

preferred enbodi nent. 3 A landing sub 29 is used to | ower the

t ubi ng hanger 4 19 and the string of tubing (not shown) into wellhead 5
housing 11. Landing sub 29 is a tubular menber having a 6 | over end
with threads 31 that engage tubing hanger 7 internal threads 25.
Landi ng sub 29 also has a set of 8 upper threads 33. In the enbodi nent
shown, upper threads 9 33 are of a dianmeter slightly greater than | ower
t hreads 10 31. Upper threads 33 protrude above the upper end of 11
wel | head housing 11. 12 The | ockdown assenbly includes a retainer
meang or 13 r et DEIXICED DBSCRIPPIONASF PHE RAVEMPIORAS 37. Internal -
14 t hreads 37 engage | andi ng sub upper external threads 33. 15

Ret afner ring 35 retains and is tenporarily secured to a 16 carrier
ringa39. Carri @eflemdntp, t6h@iguales01| N weldiHgadl Thcusiag, 15 @8ss@ id

annul,ar ri rrj ring 39 d ot .18 have, internal threads and is
of sfightl g&?&%eﬂ%@a%t%“?QVﬁi ?’ﬁar}qcf?et?ﬂ a%’étgbeoF“F%ECFaﬁd’i g sub_
t hr e®ds 33sec@xed to 28sing extgndifig hato theuwell adiza laxiadxberd ng

22" % i daa TrsaitRc Lo eV “h Y g CrA casRggnig” °'° Y

Ref efri ng sbomildere 15 fagescupwandy ifmshener3343 M profiikeud2diso secure

ret agner rilgﬁaggdt QnCBBfEE%Br;a@Q%g%}? per eHlf dLHRIRehd ﬁ%hg@ﬁ&s 43 are

bolts spaced 180 degrees 2f from each other, as Showl Fn Figure
2. 9The 2}1. Prefpdealy Inanmannler secass of gugevensomprisisghol es 28
45 po retapngaiki 8¢ ondlA 1S HRMWARP 4y eﬁ%@éir@%@éiﬁ? 29rfaces carriews
ring,39. The hgags 47 of the fasteners_43 are 30 arger .1 n dianeter
thahdt he retai nér *H5R89 hangersd@ wdll land in wellhead housing 11

12 on landing shoulder 15. Tubing hanger 19 has either one
13 axial bore 21 as shown, of it may have two side-by-side
14 axial bores (not shown). Tubing hanger 19 seals in bore
1s 13 with metal-to-metal sealing and optionally an
16 elastomeric seal 22. A threaded cbnnector 23 at the
17 lower end of tubing_hangér 19 secures to a string of
18 tubing (not shown) that extends: into the well. The
19 tubing is conventional and will normally be seéled by a
20 packer at the lower end casing for ptoducing well fluids
21 through the tubing.

22 Tubing hanger 19 also has a set of internal threads ;J
23 25 located in bore 21 intermediate the uppef and lower
24 ends. 1In addition, a cam surface 27 is located on the
2s upper end of tubing hanger 19. Cam surface 27 is conical
26 and faces outward and upward. Cam surface 27 is spaced
27 inward from profile 17 once tubing hanger 19 has landed,
28 defining an annular slot. 1In the preferred embodiment,-
29 conical surface 27 has a slightly different angle 6f
30 taper than profile 17. The angle of intersection between
31 longitudinal axis 28 and cam surface 27 is slightly
32 greater than the angle that profile 17 intersects axis



31 carrier ring 39 to the lower side of retainer ring 35. 32 As
shown in Figure 12, the threaded holes 46 in carrier 7 ring 39 are
preferably | ocated on tubul ar sockets 48 which are integrally fornmed with
carrieg_ring 39. Also, the upper surface of carrier ring 39 is conical and
concave. 5 Referring nowto Figure 3, tw permanent fasteners or bolts 49
extend through the unthreaded holes 46 w thout engaging the threads, and
thus are smaller in dianmeter than tenporary fasteners 43. Each pernanent
fastener 49 has a head 51 that is of smaller dianmeter than the 10 retainer
ring holes 45. - Head 51, however, is greater in dianeter than the

carrier ring threaded holes 46. Permanent fasteners 49 are bolts spaced
180 degrdes apaBt A dddif egenme disd approximaitied ywliMet depoeasy ihatheners
43, as shown i ' 2 : nt fasteners 49 are 15 -longer than
tenporarb fastgﬁgngfﬁg egﬁgggggggd into threaded holes 53 fornmed in the

upper end of tubi ngAhbRRiNGgSuUbNEP ciBrused ko | IR R Bibing ReRaaRent
fastenerg 49 age apacehelts@Pingi bifalcubiiRf poSttsRBwA) litdY WEE1hE88

25. 4 - ab b f ded hole 2 3. Refe

Sgai n tobr qur Boustng 4G, ditalng cBHR $HLEE S lRg emkpndathes ] cach
11 dingiy 1m0 2 one Bl b Shar e AL, Do hopet e Lon o eath hog 55
slidin -into, S e

above %e‘gk 57 f%gﬁfggfogﬁfﬁggﬁpégr' sf#?'b%’en%fsﬁr#?g?iﬁnga%atf?%t%?n
each dog855. DaoppeSXhwreads bl dn thar embodinehtestiows) wikper etheesds and
engaged gosi ti 99,1 &16% 1'% {ahe Bt | €11 dhORy oG ilh TS Ay ExdeT Nl

coningal
10 31. Upper threads 33 protrude above the upper end of
11 wellhead housing 11. |
12 The lockdown assembly includes a retainer means or
13 retainer ring 35 which has internal threads 37. Internal
14  threads 37 engage landing sub upper external threads 33.
15 Retainer ring 35 retains and is temporarily secured to a
16 carrier ring 39. Carrier ring 39, shown also in Figure
17 12, is a solid annular ring. Carrier ring 39 does not
i8 have internal threads and is of slightly greater diameter
19 than the diameter of the landing sub threads 33. Carrier
20 ring' 39 has four .radially extending slots 41
_ 21 circunferentially spaced around its perimeter. Slots 41
o 22 ~ extend from the outer edge inward a selected distance.
23 Referring to Figure 4, two temporary fasteners 43
24 are used to secure tetginét ring 35 to carrier ring 39.
2S5 ' The temporary fasteners 43 are bolts spaced 180 degrees
26 apart from each other, as shown in Figure 2. The
27 terporary fasteners 43 extend through smooth bore holes °
, 28 45 in retainer ring 35 and screw into threaded holes 46
29 in carrier ring 39. The heads 47 of the faéteners 43 are
30 larger in diameter than the retainer holes 45 to secure
31 carrier ring 39 to the lower side of retainer ring 35.
- 32 As shown in Figure 12, the threaded holes 46 in carrier



30 surface 59 which slidingly engages and is at the same taper. as profile
17. Each dog 55 has an internal conical surface 61 that will slidingly
engage and is at the sane taper as tubing hanger cam surface 27. 35 1
The angl es of taper of the external and internal conical 2 surfaces’: 59,
61 differ by five degrees so that each will 3 mate wWith its respective

surface 17.pihg 39Theel b¥8rdeabe§ focatedidd ¢udAdr BobRBRE 4867k E6nA
| ocki ng or wedgj ng action 5 to prevent the dpgs 55 fr(r)p@vvork%g back
wPh pftige 1€ 7

upwar d_wheRtghelnttegrally  fprmede Wit GRF S tF

|r operat i QipperViuriease hweistaer ldr Wing B9 | DEatatichl andtcéneassdlface at
t he upper engof the well. Casing will 9 be located in the well and .

the tubing will be |owered 10 into well and initially supported by

slips & tiRefdrrilly nowf teorFigibe Gpertatwrperhinenke fastdnersssenbl y
shown in 1 Figu S L] al i 35 1 e | 39 by -
130" reakeige A SFscnar EhHbLEA ER e R U FLehall 0 Y

wi | | prevemngagjndsthe othreadsag agid ©iusg hare| smalier im diameterner ring

35 is secur ﬁ%é@fﬁ}ﬂif&w@ewr@ﬁﬂs Edth perianent adEERBrens

fasteners 49 wll secured. in 17 t hreaded holes 53 at an initial

upper posi t1aéh abdead hdlgthat pig ofs sRahbees Hametar §hanatBhesecures
the comnectr@taliher ridg Iolde 4ppernad i, tHevdidr NdidHfgtedtas. in The 20

oper A O St bt U e AP el ponegongl L o
assenbl y aPerhanentsfasteners ag ark bolaswepabeddlsoudegpedsd. aparftbi ng 25
hanger 19 \grlclm Ie""_aro}: %’LI%‘IQ u;'tig raf‘l?érnégl eg %ﬁ{ it(-)ermpocirary fasteners ~

' 43, as' shown in Figure 2. Permanent fasteners 49 are

15 longer than temporary fasteners 43 ani_i extend into

threaded hoies 53 formed in the upper end pf tubing hanger

19. Note that the lower ends of the permanent fasteners

49 are spaced at an initial upper position at least one

inch (25.4 mm) or so above the base of each threaded hole

20 53.

Referring again to Figure 1, four dogs 55 are carried by
carrier ring 39, one in each slot 41. Each dog 55 has a
neck 57, as shown in Figure 5, that inserts slidingly into
25 one of the slots 41. The upper portion of each dog 55 W,
above neck 57 locates on the upper surface of carrier ring
39 to retain each dog 55. Dogs 55 are slidable inward and
outward between retracted and engaged positions relative
to carrier ring 39. Each dog 55 has an external conical
30 surface 59 which slidingly engages _a-nd is at the same
taper as profile 17. Each dog 55 has an internal conical
surface 61 that will slidingly engage and is at the same
taper as tubing hanger cam surface 27. |

35



26 t ubi ng hanger 19 forns a netal-to-netal seal in the 27
enbodi nent shown, along with elastoneric seal 22. Dogs 28 55 wll be
in the upper position, spaced fromprofile 17. 29 Coni cal cam surface
27 wil{_be spaced radially inward and 30 aligned with the | owernost
coni cal surface of profile 17. 31 The operator will rotate the
| andi ng sub 29 to..32 unscrew it fromthe tubing hanger threads 31.
The 9 per manent fasteners 49 (Fig. 3) prevent the retainer ring. 35,
carrier ring 39, and dogs 55 fromrotating. Landing sub 29 will thus nove
upward to an upper position relative to carrier ring 39, as shown in Figure
6.~ In this 5 position, the lower end of |anding sub 29 will be spaced
slightlyl abovél'hmeﬂtmshgpﬁeﬂwr toHf dds eG.erndf @nd righttexr i Yuran iGa hot e
h th er Mt teger | [ o]
that thep per mfigi¥adéld [£910161 4 {RIPIdY ﬂgw%%a:;%ﬂ%te e At

t ubi ng hanger 19 as well as carrier ri‘n oper a
sl ack of¥ wei rate witthe ié'@mspepsémeeeuaﬁeve LAnde e axmz@wm it to

move dovmward ﬁm&r%'mhtéﬁér%MtQé a%&&t&%ﬁherpw@ o N
*Figures 6 and | an su noves downwar tai‘ner ri ng 35
will forkte cartr‘? é’f‘er"eﬁbt %\Wﬁaﬁ 8. T IRVeRIng hafk |uRwARR SR theY ace

27 and s§ide chavenvias (tl&ﬂdem?ﬁq&lCbé@iﬁ:[bﬁ”ﬁﬁﬂﬁ‘%?@ﬁiléomas shown in Figure
8, V\nth;he extern coni c and t he

surface with profile 17,
i nt ernal’ coni cal suYf BREH 'h%’h ng"%f’h"'ﬁbﬂ"ﬂgskﬁg nﬂélncé’ﬁ d@eted 27.
Note the& the ytertmensur flars atethedSppenaend séfitimnargl 1 & h@aafitige wihq heads

SL W grow bgdrpbddedd@9sil 'ttt e APO¥fa ' RReURRE LRy I FFF BE BV

10 into well and initially supported by slips at the rig
1 floor. The operator will make up the assembly shown in
12 Figure 1, securing retainer ring 35 to carrier ring 39 by
i3 means of temporary fasteners 43 (Fig. 4). Retainer ring
14 35 will prevent dogs 55 from sliding off of the slots 41.
1s .Retainer ring 35 is secured to the landing sub threads
‘16 33. Two permanent fasteners 49 will be secured in
17 threaded holes 53 at an initial upper position above the
18 bottoms of holes 53. The operator secures the connector
19 23 to the upper end of the string of tubing. ~ The
20 operator secures landing sub 29 to another section of
21 conduit which is supported by the rig.

22 | |
23 ' The operator then lowers the entire assembly as
24 shown in Figure 1 into wellhead housing 11. Tubing
25 hanger 19 will land on shoulder 15. The exterior of
26 tubing hanger 19 forms a metal-to-metal seal in the
27 _ embodiment shown, along with elastomeric seal 22.. Dogs

, 23 55 will be in the upper position, spaced from profile 17. '
29 Conical cam surface 27 will be spaced radially inward and

) 30 aligned with the lowermost conical surface of profile 17.
31 o The operator will rotate the landing sub 29 to
32 unscrew it from the tubing hanger threads 31. The



ring 35. 25 The two permanent fasteners 49 may then be screwed down to the
| ower position shown in Figure 10. The |lower ends will have noved cl oser
toward the bases of the threaded holes 53 in the tubing hanger. The heads
51 will bear against the carrier ring 39 to tightly secure carrier ring:30
39 in the lower position. The two tenporary fasteners 43 (Fig. 4) are

renoved. pEiestherte fRitanadk Wd (Fiwa Byr praveht§ théearetaidérvibing are

bolts of t sane sjze and configuration he per,manent fafte ers 49

previ ousl y 1 CHIICkET Y o1 MRS Thst R RO AL not LERGLER 35 the

mreags ggddhgr? willnthus maveit?swatﬁ'dlg:&gn uppésrpc_i@itignrnga]gwtg _iméﬁ tlhe '
reads in the i ng. hanger e er _.r'ing .Lhe | owner -

posi tion. tq:i éﬁf’é&%g gﬂ:orsg tg%é c%?rf %&lt}ra i%ﬁ vﬂ%{% esgﬁgulglerﬂ?}ig 35

r enoved angashid iduys Hie | bakexd end ppfickandihesulakA i @ spacedpe

renoved andqfy %ﬁ@ Veibi aga ' A<0358S SHOF G4 igures -

10 and 11. %Ah%g{a o?a o‘ﬁ%e?ﬁ ng{lbgﬁgvmkql)aﬁeéh '%Pﬁghage%pslaaced ove#ﬂny\gl | head

housi ng 11 thFiame v HetR | that the PermanpntyifasFeRer sty FMALRg 11 in

a conventi gialenERMe pbad tid 1t iRes o 8iblihganangdiran agssweIir eaded
hol es are not requjred fo be place through the well head housing. Hi gh

strength t &% 8L, dsing S%hot requi red. The 15. internal |ockdown is
| ess epgensive than the prior art type. Wile the invention has been _
ljla:‘ :J?]';(rjat © hvg tgperzeéggxe_n%gliot eh es@aocqcl ngP% ' wé?&h _C(:)LRe t(ﬂce tcL)oen Qi/’gnt_l onts
located above landing sub 29 to cause it to move downward -
about one inch (25.4 mm) or so from the positidn shown in e
Figures 6 and 7. As 1a_nding sub 29 moves downward,
15 retainer rin_g 35_ will force carrier ring 39 downward. The
dogs 55 will ehg_age cam surface 27 and s_lide downward and
outward to an erigaged position as shown in Figure 8, with
the external conical surface 59 mat_ing vi_ith profile 17,
and the internal conical surface 61 mating with tubing
20 hanger cam surface 27. Note that the ﬁermé.nent fasteners
49 remain stétidnary, therefore the heads 51 will now be
protruding slightly _above the upper surface of retainer

ring 35.

25 The two permanent fastenefs 49 may then be screwed down _ \J
to the lower position shown in Figure 10. The lower ends
will have moved closer toward the bases of the threaded
holes 53 in the tubing hanger. The heads 51 will 'bear
against the carrier ring 39 to tightly secure carrier ring

30 39 in the lower position'. The two 'temporary ﬁastenefs 43
(Fig. 4) are removed. These are repiaced with two
permanent fasteners 49 which are 'bdits of the same size
and configuration as the permanent fasteners 49 previously
discussed. The four permanent fastenei:fs 49 do not engage

35 the threads 46 (Fig; 4) in the carrier ring 39, rather

10



20 by the clains and is not limted to this enbodi nent. * C L M
S* 2 | claim 3 4 1. In a wellhead assenbly having a housing

whi ch has an 5 axi al bore, a tubing hanger which secures to a string of
6 {bi ng, has an axially extending bore, and which lands in 7 t he
bore of the housing, the inprovenent conprising: 9 a coni cal cam

surface for rredeﬁgaga oARGr LR lgFeddd B3 in RAR! t@PiRG ﬁéﬁéﬁbwctdﬂ 11
12 nt er nal, rofa]%qﬁ gforned i n_the bare ou3|ng

in a p03|t|on BciFany ﬁe%ﬁﬂﬁ%%riaﬂﬁrlﬁégltlﬂﬁen t FLOvESi id
~hanger has | andhdwsnthhecbﬁfEgﬂfatlﬂen%ﬁlth ?ﬁ@&%ﬁﬁné&ﬁ rihg 35 rﬁmov@clfselt
ofv segnented d | exter r f,ace or 18 engagi ng the profile
in the hou3|nggg§9ggé aggs Eg 3c§§§r1@rp ﬁ mhlch carries the dogs; 21 22
a | anding Sub which releasably inserts into the bore 23 of the tubing
hanger and engaggs 1t I el g hanger
into the bore o t#ﬁﬁﬁ%eggbzéw%l :gulsolgn remoJﬁéé@ rteB‘iaHéla rﬂ%tg‘l ner
nmeans for suppEPRVEPtipBada sead nipple H3 25 shownhbm%mm@sg&)am a3 -upper

position relathveead tde B8ANEE (notSHARD agiiletheh M a! dvepner ed
into the well, 39 and for nDV|ng the carrier ring and the dogs to a
| ower lhead hou51ng 11 and secured by bolts to the flange of

10 wellhead housing 11 in a conventional manner.

The invention has significant advantages. Threaded holes
are not required to be place through the wellhead housing.
"High strength threaded studs are not required. The
15 internal lockdown is less expensive than the prior art

type.
While the invention has been illustrated with reference

to one embodiment, the scope of the invention is defined
20 by the claims and is not limited to this embodiment.

H



31
M

t he housing. 3 4 2. The wel | head assenbly

S 6

S1

position with the dogs noving into th

housi ng after the tubing hanger h Hm" l bore aL ?eln
aim e

the | andi ng sub has a set of exterlor upper threads; 7 8

*

C L

T £

the retainer nmeans conprises a set of retainer 9 t hreads, allow™mng

rel ati ve axial novenent of the |anding 10 sub and carrier ring by

rotation of the |anding sub and 11 carrier ring relative to each other,

to nove the carrier 12 - ring fromthe upper to the | ower position.

3. The well head assenbly according to claim1 wherein: 15 16
| andi ng sub has a set of exterior upper threads; 17 18 ~the

ret aBner mBaf3ad@ipri ses a threaded retainer 19

13 14
t he

ring whi ch engages the

uppes threads and engages t he 20 carrier ring, such that relative

axi

al nmovenent of the

thes, 23 voie,! e tidine hanged Wh3lBH Redui dd 4 W digie's .
Dosi Sxisa mge:hﬁead afsdﬁelrrb}fy accor di ngatgﬁclla fzwher ein:

pOSIEIOﬂ

27

7

8

9
10
11
12
13
14
1s
16

.;7

18
19
20
21
22
23
24
25
26
27
28
29
30
3

%szng, haé an ax1g§5y extendlng bore, and which lands in
the bore of the housing, the improvement comprising:

a conical cam surface formed on an upper exterior
portion of the tubing hanger;

an internal profile formed in the bore of the
housing in a position which aligns with the cam surface
when the tubing hanger has landed in the bore of the
housing; |

a set of segmentéd dogs having exteribr surfaces for
engaging the profile in the housing; '

a carrier ring which carries the dogs;

a landing sub which releasably inserts into the bore
of the tubing hanger and engages the tubing hanger for
lowering the tubing hanger into the bore of the wellhead

housing; and

retainer means for supporting the carrier ring on

‘the ianding sub in an upper position relative to the cam

surface as the tubing hanger is lowered into the well,
and for moving the carrier ring and the dogs to a lower
position with the dogs moving into the profile of the

12

| andi ng sub and retainer ring occurs by
rot afli on oft+t h&M22 wellhm ﬁgsembla{naawetrw fehousiqg ethditghy dvas aguch

v



28 the bore of the tubing hanger has a set of thremlmumflmuum“ |
the landing sub has a set of exterior |ower threads 31 ° hisiighliiSHEESADI _
engage .t he threads of the bore of the 32 t ubi‘ng -hanger and a set of
exteriQy upper threads; and 13 1 the retai ner neans conprises a
set of retainer 2 t hreads whi ch engage the upper threads, whereby the
3 carrier ring wll remain a fixed axial distance fromthe 4

.profile while the landing sub is unscrewed fromthe 5 threads in the
'bore in the tubing hanger, thereby noving 6 the | andi ng sub upward
relativeito t NGoGaiRgiftdTheSQubing Hallifers HA4tedd QWVRAE dbgPY EFENt  OF
the | andi ng sub 8 poves the carrier ring fromthe upper to the |ower 9
positiom® 10 14he howsingye el | head assenbly according to claim1 wherein
12 13 3 the bore of the tubing hanger has a set of threads; 14 15

t he | andj ng su S a.s of .exteri | ower threads 16 whi ch rel easably
engage the thrgarc}ghﬁfw?ﬁth%q -ea%§erpﬁiy1§ccordtxm @ Iﬁ'gﬁd’& Livhereddy: of
.exteriorsupper threads; and 18 19 the retai ner means conprises a
threaded,retainer 2 ring whi.ch engages the uppet threads and is .
‘releasabfy 21 s‘g%ﬁrleﬂ"i:'d% AR RS gr gFi%na? 3¥€%€\n‘ﬂﬁ YRRer ettq‘aq?‘?e‘fs'ri ng
22 tdremain a fixed axial distance fromthe profile while 23 the
hanger ) E10 by o ERdC tetad R Sk hE A GohPr 10Es" U Cset of 'AbddihdP! N

hanger, therepg movi ng the landi
9 hreads, allowing relative axial movement of the landing

L 10 sub and carrier ring by rotation of the landing sub and
11 carrier ring relative to each other, to move the carrier

12 ring from the upper to the lower position.

13
14 3. The wellhead assembly according to claim 1 wherein:
15

16 the landing sub has a set of exterior upper threads;

17 | |
is8 the retainer means comprises a threaded retainer
19 ring which engages the upper threads and engages the
20 carrier ring, such tha; relativ2 axial movement of the
21 landing sub and retainer ring occurs by rotation of the
; 22 landing sz and retainer ring relative to each other,
23 moving the carrier ring from the upper to the 1lower

24 position. '

25 ,

26 4. The wellhead assembly according to claim 1 wherein:
27 | | |
28 , the bore of the tubing hanger has a set of threads;
.29 | | |
30 the landing'Sub has a set of exterior lower threads
) 31 vhich releasably engage the threads of the bore of the
32 tubing hanger and a set of exterior upper threads; and

13



25

downwar d novenent of the | anding sub noves the C

t hr edds;

thre ds,
carrler

| upward relative to the carrier ring, so :Bnllgmnmil ml“ f .
g fromthe
upper to the | ower position. 28 29 6. L agse y accordlng

to claim1, further 30 conprising: 31 14 111111 * C L M1ex4
a plurality of fasteners which secure to axially 2
hol es in the tubing hanger and through 3
ring to hold the carrier 4

ext endt I ng

rlnggto hotNet 18n@ahg 8ub upward relative to the carrier ring, so

7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
26
27
28
29
30
a1

that subsequent downward movement of the landing sub
moves the carrier rlng from the upper to the lower
position.

S. The wellhead aséémbly according to claim 1 wherein:
the bore of the tubing hanger has a set of threads;

the landing sub has a set of exterior lower threads
which releasably engage the threads of the bore of the
tubing hanger and a set of exterior upper threads; and

the retainer means comprises a thfeaded retainer
ring which engages the upper threads and is releasably
secured to the carr1er ring, allowing the retainer ring
to remain ‘a fixed axial d1stance from the prolee while
the landing sub is unscrewed from the threads in the bore

in the tubing hanger, thereby moving the landing sub

upward relative to the carrier ring, so that subsequent
downward movement of the 1and1ng sub moves the carrier
r;ng from the upper to the lower position.

6. The wellhead assembly according to claim 1, further
comprising:

14

ext endi ng threaded
hol es provided in the carrier
ring in the | ower position once it has noved
to the lower 5 position. 6 7 7. The wel | head assenbly according to
claiml1l wherein: 8 9 : the | andi ng sub has a set of exterior upper
10 11 the retahperetmearns oeapxicEmriaseset et @Etaéharner 12

I of ndi sub and
i EhFRUBRY RSN hdRid) IRV AIBRLE Ol Eaa 8 ey epglD o0
rel afi ve t63§§¥ﬁrotﬁ99 Wﬁélnseaaineals xed gxnnﬂediSKAQCErGwnmhehapper to
the jower ppsrihranwiite 1&he 1£Ham§ Fs' nxgsc}Zwég from tPﬁ
o axl al readed

plurality of fasteners which secure
hol e® in t HareagEndnPhihgePorRdinNERRGRubING hanees,s Bheveb¥dmPMinge carrier

L4



21 ring in-the lower position once it has noved to the | _,ﬂ

position. 23 24 8. The well head assenbly according to cﬂ’mmﬂ lu"”uml”l"l
25 26 the bore of the tubing hanger has-a set of thréad$§; 27 8% *
the | agdi ng sub has a set of exterior |lower threads 29 whi ch rel easably
engage the threads of the bore of the 30 t ubi ng hanger and a set of
exterior upper threads; 31 1 the retai ner nmeans conprises a

t hreaded retai ner 2 ri ng which engages the upper: threads and secures to
the 3 carrier ring, allowing the retainer ring to remain a 4 fixed
axi al digstance froa tglaga ity eoghifastdifetsindhDgh5 secur®lbe b s akiaqrigned

f the threads in.th ' he 6 t uhi ng. h , thereb i th
| andi ng2sub. upRERRSI g chPeRdeR, hofes, in the Nubing Bindes e ChagoBiuont
dﬁmnmard 8 ho&aremrm&id@df&nlandingrsdbrmm&ugtﬁuahﬁﬁdie?grbagrﬁEQWIQ

t ' i . ¥
the qu?; 0 E:E.gg Q)‘\\B‘Ehggf%‘)%zg lrkf?/é‘izgi&lq drice it has m%v%dj t h&x%ego.wer

f ast ene whi C ecure ext endi ng threade I'nthe
t ubi ng Banger pesdtilPneugh 13 hol es provided in the carrier ring to hold
the cargier 14 ring in the I ower position once it has noved to the
| ower 1 osition, at |east sone of the fasteners being installed 16
in an ifitial 7upBBe pedidihead assemblragerrding &o wiaym 17 wherepn:
unscrewgng the | anding sub fromthe tubing hanger to 18 pr event
rotation of the retainer ring as the |landing sub 19  is unscrewed.
9 the landing sub has a set of exterior upper threads;
. 10 '
\.J: » -
11 the retainer means comprises a set of retainer
12 threads, allowing relative axial movement of the landing
13 sub and carrier ring by rotation of the landing sub and
14 ‘retainer threads relative to each other, to move the
is carrier ring from the upper to the lower position; and
16 further comprising:
17 |
18 a plurality of fasteners which secure to axially
19 extending threaded holes in the tubing hanger and through
20 holes provided in the carrier ring to hold the carrier
- 21 ring in the lower position once it has moved to the lower
22 position. '
\— 23 _
24 8. The wellhead assembly according to claim 1 wherein:
2s ~.
26 - the bore of the tubing hanger has a set of threads;
27
28 , the landing sub has a set of exterior lower threads
, 29 which releasably engage the threads of the bore of the’
30 tubing hanger and a set of exterior upper threads;
31

15



20 21 9. A wellhead assenbly, conprising i i bR a2 23

a housing which has an axial bore; 24 25 :lﬂlﬂﬁ “ﬂ“ﬂuﬂgku er which
secures to a string of tubing, 26 has an axi+al'ky extend ng t hreaded
bore, and which | ands 27 in the bore of the housing; 28 29 o Aa
coni cal cam surface forned on an upper exterior 30 portion of the ™
tubi ng hanger; 31 16 * C L M S * 1 ~an interna
profile formed in the bore of the 2 housing in a position which
aligns with the cam surface 3 when the tubi ng hanger has |anded in the
bore of the 4 housing; 5 6 . a landing sub which releasably
secuges to thehé retibnendekahe ecoripk hses Ul NChheages frided (yring the =

8 t ubi
Iand?ng su

BRI b 0 oap ks sacife o

a set of

segn®nt ed dayrikavimipgxt alilowing fthves retaih2r rimggaw ngembénprafile in ¢

t he Qousi

n
dogs and 1

t hr eBds of
6

7

8

.
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2s
26
27
28
29
30
31

fixephial” istance SOEENE RSP EORTTR) M TR ® 0"

I nt'ernal engage th
suRe isaranagrewed Singmorthegthreads: rirer thengpore in the

tubing hanger, thereby moving the 1landing sub upward
relative to the carrier ring, so that subsequent downward
movement of the landing sub moves the carrier ring from
the upper to the lower position; and

a plurality of fastehers which secure to axially
extending threaded holes in the tubing hanger and through

holes provided in the carrier ring to hold the carrier

ring in the lowet position once it has moved to the lower
position, at least some of the fasteners being installed
in an initial upper position in the threaded holes prior
to unscrewing the landing_sub from the tubing hanger to
prevent rotation of the retainer ring as the landing sub
is unscrewed.

9. A wellhead assembly, comprising in combination:

a housing which has an axial bore;

a tubing hanger which secures to a string of tubing,
has an axially extending threaded bore, and which lands

in the bore of the housing;

a conical cam surface formed on an upper exteriér
portion of the tubing hanger;

16



assenbly on the | anding sub in an upper position relative 18 to

tlze cam surface as the tubing hanger is | owered i.nt_?,u%igng humﬂmm““lum”ml,

wher eby ,unscrewi ng the | anding sub fromthe 20
carriemwTing assenbly is held 21 agai nst rotation noves the®l andi®™ngssub

the carrier ring assenbly, allow ng the |anding

upward relative to 22

sub to 23 be subsequently | owered, which noves the carrier ring 24

assenbly and the dogs to a | ower position with the dogs 25 i nserting

into the profile of the housing. 26 27 28 10. The wel | head
further 29 conprising: 30 31 17 C L

according to claim 9, _ )

M” S* 1 a plurality of fasteners which secure to axially 2

ext endi ng threaded holes in the tubing hanger and through 3 hol es

provi dedgin the cargjers rJj ssenbly. to hold the 4~ dogs in the | ower

posi ti 022 once_%ge péa}r‘riile#ér]‘%’n%fa?§ Pihe sformedasinptde t borree bewethe

position® 6 7.Bousingiin a phsitiehl Whddh AQAYHE RGth! @heC!diaM < Qg LUl t her
3 She" RirRtane (o

9 co¥pri sivigen 18hel ¢ utality of fasteners
axially 12 ext endi ngut irneqad%?igﬂ%e ash i/?‘fé‘;?%bflﬂg theneorendft wheigh 13
hol es prvi ded?¥®4M® carrier ring assenmbly to hold the

5
6 a landing sub which releasably secures to the
| 7 threaded bore of the tubing hanger for lowering the
- 8 tuplng hanger into the bore of the wellhead housing, the
9 landing sub having a set of exterior upper threads;
10 '
11 . . . . [
a set of segmented dogs having exterior surfaces for
12 éngaging the profile in the housing; and
i3 '
.14 a carrier ring assembly which carries the dogs and
1s has a set of internal threads which engage the upper
:: threa?s of the landing sub, supporting the carrier ring
assenbly on the landing sub in an upper position relative
s to the cam surface as the tubing hanger is lowered into
:9 ‘the well, whereby unscrewing the landing sub from the
: 0 tubin i i i '
U ” : g hangeﬁ while the carrier ring assembly is held
against rotation moves the landing sub upward relative to
.zz the carrier ring assembly, allowing the landing sub to
23 be subsequently lowered, which moves the carrier ring
24 ?ssembly and the dogs to a lower position with the dogs
28 inserting into the profile of the housing.
26
J 27 .
28 10. The wellhead according to claim 9, further
, 29 . comprising: ' '
30
31

17



14 dogs in the | ower position once the carr as
noved to the |l ower position, at |east sone of t Ii"w"l W! rs bei ng
installed in an initial upper. position in 17 ol es prj.or
to unscrewing the landing sub to is pr event rotatlon of the carri éegs
ring assenbly as the 19 | andi ng sub is unscrewed fromthe tubing
hanger. 20 21 12. The wel | head according to claim9, -wherein the 22
carrier ring assenbly conprises: 23 24 a carrier ring havi ng
a plurality of - 25 circunferentially spaced apart slots, each of

whi ch 26 receives one of the_dogs |ng whi ch
cortd@ins the i nPerPBprakit¥d® Qfasge’a?rﬁhé'%clé:lhr|sec¥fﬁgt§sgéenﬁlf and 30 -
31 2 eI iy we‘mmm@seamhh; tebingrijangerrandi throsgh ring
to the carrler rin arrier éﬂgagh@ccordlng
to clkimoh ’??P‘HFge‘g ine ﬁﬁrF?Erifkngingse%emblyetr%s

a c@rriergogd |1|j|gtheha¢wag poaitiphuoabet the 0&1'5 er r emmwahxl ally

spaced r s| ot recei ves one of the dogs; 7 8
a reti nera*'f ‘iht%oﬁ’gg géw%? 8| n?er naI threads 9 of the carrier

ri ng @ssenbl y; and 10 11 a plurality of tenporary fasteners
exten?ing axially

8 11. The wellhead according to claim 9, further

9 - comprising: |
10 : NG
11 a plurality of fasteners which secure to axially

12 extending threaded holes in the tubing hanger and through

13 holes provided in the carrier ring assembly to hold the

14 dogs in the lower position once the carrier ring assembly

15 has moved to the lower position, at least some of the

16 fasteners being installed in an initial upper position in
‘17  the threaded holes prior to unscrewing the landing sub to

18 prevent rotation of the cafrigr ring assenmbly as the

19 ianding sub is unscrewed from the tubing hanger.

20 _ ' '

21 12. The wellhead according to claim 9, wherein the

22 carrier ring assembly comprises: i;i
23 _

24 a carrier ring having a ‘plurality of
‘28 cxrcumferentially spaced apart slots, each of which

26 receives one of the dogs;

27 _ :

28 : a retainer ring which cortains the internal threads

29 of the carrier ring assembly; and

30 ) | |

a1 securing means for releasably securing the retainer

32 ring to the carrier ring above the carrier ring.

18



12 downward through the retainer ring into threaded

receptacles in the carrier ring to rel easably secure the 14 jjllﬂ!ﬁ"'"i"""l'””"l

ring to the carrier ring; and wherein the 15 - wellhead f i e

conpriges: 16 17 a plurality of permanent fasteners which secure

to 18 axi ally extending threaded holes in the tubing hanger and 19

t hrough holes provided in the carrier ring and retainer 20 ring to hold

the dogs in the | ower position once the 21 carricer ring has noved to

the | ower position, at |east 22 sone of the permanent fasteners being

I nstall I n 23 ipLthal _ypper position in the threaded holes prior

td 24 ! uns?'r%evm.nght _e‘g#grl]g?ﬁé ﬁft?‘frﬁm%véﬁt GIAimi 8 otherpimsthe

carrier ¥ing S¥THETy ridg lessemtincongrisesinscrewed. 26 27 28 14. The

wel | head assenbly according to claim9, wherein: 29 30 the profile
| | head has a downward and 31 i nward facing conical shoul der

in the
that i n}tﬁgrsect s an®axi Ca¥Trber  ring borkmwinghe Bousiplumil kel egeed

coni cal sahoul gar st oh reren )| BPACPIS apRRE L B C U O CiBieRe, 01

coni cal shoul der._whi ch mates slidingly w
f§eAVEsS one of the-dogfisurface on the tubing hanger

the profile;
interse@s the 6 axis of the bore of the housing at an angl e that
| e of intersection of the conical shoul der of 8

differsg7 fronktgg ang [ C C
iile, tad 8Tt heNdoYR1i¢EB Ferkainsttlke| bokernal threads

the pro so as 't
of the carrier ring assembly; and

. 10
11 a plurality of temporary fasteners extending axially
12 downward through the retainer ring into threaded
13 receptacles in the carrier ring to'releasably secure the
14 - retainer ring to the carrier ring; and wherein the
1s wellhead further comprises:
16
17 a plurality of permanent fasteners which sescure to
18 axially extending threaded holes in the tubing hanger and
19 through holes provided in the carrier ring and retainer
20 ring to hold the dogs in the lower position once the
21 carrier ring tas moved to the lower position, at least

L/ 22 some of the pgrmanent fasteners being installed in an
23 initial upper position in the threaded holes prior to
24 unscrewing the landing sub to prevent rotation of the
25 carrier ring assembly as the landing sub is unscrewed.
26
27 . :
28 14. The wellhead assembly according to claim 9, wherein:
2 : .
30 the profile in the wellhead has a downward and

, 31 inwvard facing conical shoulder that intersects an axis of
32 the bore of the housing at a selected angle;

19



9 position. 10 11 12 15. A tubi ng ha use in a
~wel | head 13 assenbly whi ch has a housi ng i& m MH and an 14

i nternal profile, a tubi.ng -hanger which secu «String of,
tubi ng, has an axially extending threaded bore, and mhlch Iandsv¢n
t he bore of the housing, the | ockdown 17 conpr|5|ng 19

coni cal cam surface forned on an upper exterior 20 portion of the

t ubi ng hanger for aligning with the 21 internal profile in the bore of
t he housing; 22 23 ' a plurality of threaded holes forned on an

upper surfa e tubin anger.. sub
whi ci reI easabl f % g“ °'% eq’f% L "f \'r?ea 8“80r°é"to altaq]e ?gg;“ﬂg hanger =
for laoweri rqpmk&a]Z&houlde:bmigiﬁanWes mldditgpreith the weonical

houswg, t%cﬁﬁ er 4@@;@2‘#%?5 ﬁg ga set of exterior upper threads; BQ ’

segne aving exterior surfaces for 32
engagln;the proflle in the hou5|ng 20 1 a carrier ring
having a = pluyy idam su¥tace on %r{élﬁﬁbqrr@maai o FPEELdectBéNe S| OtS,
each of which 3 receives_one qof the dogs;

ai ner ring
havi fy a S At oRe Rk he Rousing at aroenae shar dibfRrany,
fastgners edddnelanygil@ bf intersection of the conical shoulder of

8 . the profile, so as to cause the dogs to lock in the lower

9 position.

10 N
11 .

12 1S. A tubing hanger lockdown for use  in a wellhead

i3 assembly which has a housing with an axial bore and an

14 internal profile, a tubing hanger which secures to a

18 string of tubing, has an axially extending threaded bore,

16 and which lands in the bore of the housing, the lockdown
17  comprising:

18 _

19 a conical cam surface formed on an upper exterior

20 portion of the tubing hanger for aligning with the

21 internal profile in the bore of the housing;

22 .
23 a plurality of threaded holes formed on an upper bt
24 surface of the tubing hanger;

25

26 a landing sub which releasably secures to the

27 threaded bore of the tubing hanger for lowering the

28 tubing hanger into the bore of the wellhead housing, the

29 = landing sub having a set of exterior upper thfeads; .

30

31 a set of segmented dogs having exterior surfaces for

32 engaging the profile in the housing;

20



8 downward - through the retainer ring into threaded“m“HuI"EImHIIII”II'

receptacles i.n the carrier ring to releasably secure the 10 I
ring to the carrier ring, 11 12 the retainer ring betngciritival by *
secured to the 13 upper threads of the landing sub in an upper _
position, 14 hol ding the dogs in a radially retracted position; 15 16

a plurality of permanent fasteners which secure to 17 t he t hreaded

hol es in the tubing hanger and through holes 18  -provided in the carrier

ring and retainer ring, at feasp 19 some of the permanent fasteners
22 25 o ey GREEASH ng THRdTAntd D o or PARESGdEInG B
hanger hhs | areikcunferent hallyndspacedb aparyvelabsyr de8éh of r alleidlve to

the carrger rifge@ivés 6Rbug§c€ﬁgﬁag Lhe 25 | andi ng sub, with said sone
of* t he permanent fasteners prgvénting rotation of the carrier ring
as the I%nding 27 sub is unscrewed, then downwar d novenent of the

| andi ng £8 sub gaeesind £Hnd iLivih gagaét ; Savayes 4 29
relative,to the tubing hanger, cé%sing t%e ogsq?§%§P?H§9§§ on the cam
surface ﬁp an engaged position in engagenent 31 with the profile,

al | owi n@ the tenporapluradiiaices temperazy fasféﬁ@ifﬁ’%%éﬂfg Qgﬁ@i t
he Tubi ng

hr eaded hol es of t anger

fastenergs ti din the 21 t
to ret aia; thghéa%q%i{'?ﬂ&Z Qhr"?ﬂ’é e%‘é‘&gec}'%’??’bn.r%"q into threaded

9 receptacles in the carrier ring to releasably secure the
K/‘lo retainer ring to the carrier ring;
11
12 the retainer ring being initially secured to the
13 upper threads of the landing sub in an upper position,
14 holding the dogs in a radially retracted position;
is
.16 a plurality of permanent fasteners which secure to
17 the threaded holes in the tubing hanger and through holes
p ¥ ] provided in the carrier ring and retainer ring, at least
19 some of the permanent fasteners being installed in an
20 initial upper position in the threaded holes;
21
. 22 whereby unscrewing the landing sub after the tubing
-~ 23 hanger has landed causes the landing sub to move upward
24 relative to the carrier ring prior to unscrewing the
2s landing sub, with said some of the permanent fasteners
26 rreventing rotation of the carrier ring as the landing
27 sub is unscrewed, then downward movement of the landing
28 .sub causes the carrier ring and dogs to move downward
) 29 relative to the tubing hanger, causing the dogé to slide.
30 on the cam surface to an engaged position in engagement
| a1 with the profile, allowing the temporary fasteners to be
32 removed and'the permanent fasteners tightened 'in the
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5 16. The tubing hanger | ockdown according to claim 15 n:
7 8 the profile in the wellhead has a cﬂmuﬁml“lﬁll “M |nvvard
faci ng conical shoul der that . ntersects an axis e of the

housi ng at a selected angle; 11 12 each of the dogs has an u mard
and outward facing 13 coni cal shoul der which mates slidingly with~
conical 14 shoul der of the profile; and 15 16 t he can1surface

on the tubing hanger intersects the 17 - axis of the bore of the housing
at an angle that differs 18 - fromthe angle of intersection of the

coni cal shoul der of 19 the profile, so as to cause the dogs to lock in
the | ower 20 position. 21 22 23 17. A nethod of locking a tubing =

hanggr in eme»ebhbaaﬂous of ERécEbindavinger 19 usd i nvtineh dgs ap axi al

bore? t he %gg e a ed %o hanger having an axially extending bore, 26
conpfi si ng-ng7€2g29 iding an internal profile in the bore of the”
29 3 housing; 30 31 provi ding a conical cam surface on an upper
extegior 32 portion of the tubing hanger; 22 1 securing a
| anding sub into the bore of the tuning
S 16. The tubing hanger lockdown according to claim 1S5,
6 wherein:
7
8 the profile in the wellhead has a downward and
9 inward facing conical shoulder that intersects an axis of "\J
10 the bore of the housing at a selected angle;
11 - -
12 each of the dogs has an upward and outward.facing
13 conical shoulder which mates slidingly with the conical
14 shoulder of the profile; and
s '
16 the cam surface on the tubing hanger intersects the
17 axis of the bore of the housing at an angle that differs
18 from the angle of intersection of the conical shoulder of
19 the profile, so as to cause the dogs to lock in the lower
20 position.
21 | : .
22 : | - - B
23 17. A method of locking a tubing hanger in a wellhead
24 assembly having a housing which has an axial bore, the
258 tubing hanger having an axially extending bore,
26 comprising: S
27 ' _
28 providing an internal profile in the bore of the.
29 housing;
30
i providing a conical cam surface on an upper exterior
32 portion of the tubing hanger;
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2 hanger; 3 4 provi disng a set of segnmented dogs '

dogs 5 to a carrier ring assenbly, and securing the carr“l"mmnun""ﬂﬁ”"l '
assenbly to the landing sub in an upper position'relative 7 * to4%het s =«

t ubi ng_banger; 8 9 | owering the tubing hanger into the bore of the
10 wel | head housing with the | anding sub; then 11 12 nmovi ng
the carrier ring assenbly and the dogs to a 13 - lower position relative
to the tubing hanger, causing the 14 dogs to slide down the cam surface
into the profile of 15 @ the housing. 16 17 18 ~ 18. The nethod
according to claimgdcubengi g p : ' 1 rier. ring
assenbl y_ and tge dogs to ael owttja'rEs%‘CZj(q)}'e sg%o;l?}ﬁpontk{(%\r%o&?%e&sf %?éz po1ng

novi ng the Ian PA%®5ib upward relative to the tubing 23 hanger after
the tub8ng hanger has |anded while 24 mai ntai ning the carrier ring
assenbl ygand the dogs atdthe 25 sane axial distance fromthe cam
surface; ‘then 26 27PrOViding 3 get,of, sromented;degs, jBaRRkingrthedags t o

Ggs Lo gort. Coma et e e L AT sebBigs-end vl A

S ve L I | up. .

acgordinanto g?%%%ﬁﬁf& é;#gehiaggxng gu% in an upper position relative
to the tubing hanger;

8
9 ' lowering the tubing hanger into the bore of the
L 10 wellhead housing with the landing sub; then
11 '
12 moving the carrier ring assembly and the dogs to a
13 - lower positicn relative to the tubing hanger, causing the
14 dogs to slide down the cam surface into the profile of
15 the housing.
16 '
17
18 18. The method according to claim 17 wherein the step of
19 moving the carrier ring assembly and the dogs to a lower
20 position comprises:
21
22 - moving the landing sub upward relative to the tubing
' 23 hanger after the tubing hanger has landed while
24 maintaining the carrier ring assembly and the dogs at the
28 same axial distance from the cam surface; then
26 i
27 : moving the landing sub Jdownward rclative to the
28 - tubing hanger, causing the carrier ring assembly and the
. 29 | dogs to move downward with the landing sub. .
30
o 31 |
32 19. The method according to claim 17 wherein:
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1111111211212112121211112112 * C L M ring the

| anding sub in the bore of the tubing hanger cormmlmgﬁnmulmm th?eads I n
the bore of the tubing hanger- and on the |anding *suls aRd Screw*ng the

| andi ng sub into the bore; 5 the step of securing the carrier ring ass‘_,rrbly
to the |Ianding sub conprises providing a set of upper threads on the

ltﬁnd' {19 S“:&I@%@ﬁf r@eé\hﬁm@rtherlagagngssabbhn thet borepped the eads;. 10

e step of novin e carrier, ring an S a [ nprlses

unscr ew ng%qgaﬁ’tﬁ’?ﬂf%tﬁ?r?%ﬁ?%g’ Jd%t ‘?ati;oﬁ\éﬁ{ tgiestéénlg@er&%ter t he

t ubi Rgl hangsére Itamﬂrmdmhgdn Iamdooavehm hgndingt suh aid t$erewing cthe i ng

" asse y a Q the | anding subrelatlvetothetublng
hanger . rlafﬁiingd % ead assen%%%’ substantially as herein described with:

r ef ererﬁ:e to and as shovvn in any one of the drawings. 21. A tubing hanger -

I ockdown fqj @fﬁ?%btueseamw aing agsSenBl d;esc:tn@ed wth ¥
ref erence to and %mwn I'n any .one of the l’ggravm ng
landing sub comprlses providing a set of upper threads on '

the landing sub and securing the carrier ring assembly to
the upper threads;

10
the step of moving the carrier ring and dogs to a lower
position comprises:' ‘

unscrewing the landing sub from the bore of the tubing
15 hanger after the tubing hanqer has landed while preventing
rotation of the carrier rlng assembly and the dogs; then

lowering the landing sub relative to the tubing hanger.

20 20. A wellhead assembly substantially as herein described
with reference to and as shown in any one of the drawings.

21. A tubing hanger lockdown for use in a well assembly

substantially as herein described with reference to and _
25 as shown in any one of the drawings. _ _ o’
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