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THROUGH BORE WELLHEAD HANGER SYSTEM BACKGROUND OF THE
| NVENTION 1. Field of the Invention [0001] This
invention relates to a wellhead systemto allow an
operator the option to ;suspend casing within the
wel | head housi ng using elther a casing hanger with a
threaded | ower connection or a casing hanger with a
plurality of slip segnments for suspending the casing.
Addi tionally, the casing hangers utilize either an
expandi ble load ring or a plurality 5 of noveabl e | oad
segnents on their exterior to transfer the load of the
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ead system i nstallations,
PfeVSNWQ""@“PﬁS@"aHWbrobI em as 25 the casing string to be
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casl n[c[‘.I can | ower ed
adjacent ,cgsmglstflwﬁ Indypical wellhead system mstallatlons thls is not a problem as

the casing string to be suspended is able to be lowered into position with the last or
topmost casing joint threaded into a mandrel type casing hanger which comes to reston a
mating shoulder in the wellhead housing. In the event that the casing becomes stuck in
the well bore before the full length of casing ¢an be lowered into the well bore, a typical
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solution has been to use a slip type hanger that
utilizes a plurality of tapered wedges or "slips", as
commonly known in the industry, to encircle the casing
and suspend the casing 4n a tapered bow formed on
the interior of the well head housing. This type of
installation however, typically required substitution
of a special casing hanger and/or wel |l head 5 housi ng.
This was a | ogistical and operational nightmare for
the operator. [0004] Additionally, these speci al
hangers and wel | head housi ngs were often bigger than

soliitidA has Bewhats ds@s smnhl;a mgéhﬁﬁt&ﬂinree atpa.lfafmﬂoﬂmpe’l‘ﬁd ®edges or
sllp a%%ec mmoﬁ&?({lﬂ@ﬁ eqeumcriues 'n? ?lrcf'e tht[: %sugql(é edc ﬁénr{d tg% 8aas|ng
in aamced bqrdmrtnedn pa theynteripr of thg avelihaad hphsng erq'm tyrenafiinstaligtion
hod@v@ﬂ gbﬁ:@uﬁ@@ﬁﬂea QuRBluNEESF 2\ ebialRRERS haﬁtﬂer ahdieviwtiingadise
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di subsea ca3|ng hanger suspension
25?%%%?‘%"&{ F’ose’ﬁt in U S Patent No. 4,595, 063 to
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complafibnldysemasPAIBSaIwIRE S TRatitiltng BhdshE BE ildeined ﬁﬂependently
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alyi |
to0uBf 24 o Becbalind Aol BBt fts BRSLOM BTN EEbabll o,
4,593,860t .iFo dennjrgsehal Load r ZTQ rsiipsethatare Frdiliy gxwas'éﬂd into matmg
well S8 h&:m.mrb&;es %r%ﬁémgdn brbasin%4 fin @h@%o&ﬁpl i cation

o S S & G e v

with $4zib héseaiblissebling ¢h 20Perkd Bedk dfthe\dasivglhangarto dileve hrshs a
monimla‘iu;.head

[0008] A concentric tubing completion system utilizing a ratcheting lock mechanism is
disclosed in U. S. Patent Application Publication No. US 2002/0074124 A1 to C. E.

Cunningham M. Childers et al.
[0009] UK Patent Application No. 2 208 123 A to M. McIntosh discloses a wellhead
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assenbly utilizing expanding type hangers to suspend
casi ng and tubing. SUMVARY OF THE | NVENTI ON [ 0010] The
casi ng hanger system of the present invention is
designed to allow an operator the option to suspend
casing within the well head housing using either a
casing 5 hanger with a threaded | ower connection or a
casing hanger with a plurality of slip segnments for
suspendi ng the casing. Additionally, the casing
hangers utilize either an expandible load ring or a
plurality of noveable | oad segnents on their exterior
assembly ptilizind expanding typedw@ngérs thsuspensirasidg end tubingg from t he
casing hanger to the well head housing. Such a system
all ows an operator to _handle situations in which the
casi ng may st i ckSYMMARY QR THE INVENHAN of o o bei ng
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grip the casing. Addltlonally the hanger body may be separated into a plurality of bowl

sections to allow installing the casing hanger around the section of casing to be

suspended in the wellhead housing.
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experiences no difficulty in lowering the casing to be
suspended into the well bore and the hanger can be
| onered with the casing attached to its lower end into
position adjacent an adhAnul ar groove in the well head
housi ng. Thi s casi ng hanger has a bore extending 5
t heret hrough and a stepped outer shoul der configured
to receive an expandible load ring thereon. The
expandi ble load ring is axially noveabl e between a
first, contracted position allow ng the casing hanger
to pass through the well head housing bore and a
[0013) ¢ Griet, othee xaeinyiedlg@as designed Fardase statioasinvdnidindthe eperiator
expéﬁé%ggﬂq (l‘.iiﬁ' Qﬁgﬁﬁﬁﬁvﬁ?ﬁ%qﬂn eg b@l tl:v Bégmg e ?ed MﬁﬁHe &vgl?bore aHd the

expandi ad %%a an ann groove In
ha"ﬂ%ﬂ qan &g dpwemrewithdhe qaRing %3@[95% Hs lower Waatomc’ﬁ'gon adiagepben
annligk yYo6ve ih iR veesnhudda@hﬁdg AP damﬁgnﬁhyér ﬁ@s‘sa bm@rmehymg

nrGBRREARS hoffepdp R bl tritol el ool 3 PHbaingad
thereamdbe smaodlnbtlm ringds axialf moveabls bedaekensy sk mmtmcted position
allo@nH&%"bg‘st@héhﬁr wJﬁu th¥odh ﬂ?&ﬂéllﬁ@é% msma%bnagarﬂtg éé&gﬁd in

I NC

ous| ng avl ore
expanqed pesiiasgierashe ﬁaséngs'PﬂS'QF'dé suspendad.on tBGxE%‘P"é‘HG'egP&'F
wheh eﬁséxpsmtﬁbléﬁaa Fig érijages arosrthulx g@boley/indhawelthekd Aoudinye The

expa g) Ig&{ ||’meqt |E %o»%qm C,l, tﬂg Htl@lgteg gﬁd mnﬁé"a@sﬁé@%gh om

ore at ar €
engameswmn@stuatm ringewithef S"Phlde"t'mﬂ"e vellbeadhiaysingned casi ng

[0013pNGRES tWBYpr%fosﬁﬁ htaﬂgérH FRRE B 6?&1: idIRBad .%tem for

wel | head housi ng per at or has optlon of usi ng
SUSPGPT"H%F Prusliy A %‘%ﬁ?@'é'? ca%fgpeﬂm%g" 8 ﬁﬂ’&l’f‘%ﬂa‘ﬂc Y9 wellhgad
housiigehRing QLbdFEhedtioughvathralshoulder adfts lover embanmpatidast org
anndrlrag'itgg?o&? %)Sciwhégage f?dm E‘Iaz(sﬁ atF]deq'f The%:gellhgﬁc{ Iﬁd%r@lnp %ag m&ﬂﬁ%@y %f

side pultpjs w%iraborsmgwfaw&aspa&g%@% the ldge Ei'th@"tqi thedwot o
afore'iﬁél‘ﬁmﬁé@ﬁ:a@ﬁ@ Hb@%aﬁwhse@% eﬁpbm cagiiy frdm@ HelvedRéay Of

t mb
nousiac i RS PRE S PR AT KON VET (e o EaP CepRTH R chRAt
condftions are@psainteyedddingmemningrdf trg dakieg stieg irgo thenwalllibore. Either of
the cLQQ%ﬁ; \?% quﬂéiﬂtﬁlng e ﬂgﬂ)&“é&lafgpa&n&wﬁﬁlﬁ Mellhgé(c?ﬂ;dy% ds

system t use of

packgif peal Pswbawwawslnﬁa"qﬁ*éﬂ §ea! theampuing wn@mﬁ ﬁﬁﬁdmﬂ é'ien er
positiohiag @Bfib3eqUEht ¢a3g Hafgdre asdiSaeofl asbehdlies T FRisners the

q .
aforeg;%rnkﬂ%géﬁt %ll tﬁ &lri) ﬁ%q%% f&iﬂ&?%tesmg %Et&&g{tﬁe Egs?negsann utli.
[001ﬂnv4@ ptinaial blseqt of e praseet inveption intp mwg%a Mteﬂla&adaw‘t@mhat

aIIowE 'ﬂ% dé%%f SitheR of TwBicBMAY RareRFs dXpeNdY ﬂ?fnme‘? "the]c &rsmg stnng

g operations while nalntalnlqg

to beé&'&%‘ée h?ceu@ﬁ stugle dyping) inslaligtionRng; gagn cHEéOWftfa%!Pr'}s %Pecfed

deptH.i nal object of the present invention is to provide a
ec an

[001% c'g r?g-ker g {;}%f g.'u %séen{ 'ﬁ\ﬁer']‘? Brg Iﬁ% g%@% VA‘?%Q:.C]Q h? hgie??l’\a@ glk}ws

the use of a minimum sized blowout preventer for drilling operatlons while maintaining full

bore access through the wellhead housing bore.

[0017] A final object of the present invention is to provide a second casing hanger for
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conventional casing hanger and the second casing
hanger can maintain the original spacing of casing
hangers and packoff assenblies in a well head housing.
[0018] These with other5objects and advant ages of the
present invention are pointed out with specificness
in the clainms annexed hereto and forma part of this
di scl osure. A full and conpl ete understandi ng of the
i nvention may be had by reference to the acconpanying
draw ngs and description of the preferred enbodi nents.
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0019] These and
situgione wheym the casing brroRes shick dwipggunningethatnsciide the\ysmefizon
coneérﬂoﬁatbas“ny rtdngerléhdkml S8boRdEbsindHangsr cBR fRintdie e dPiginal

s r.e encehto ra €$ETEIH "%pgﬁo .FI GURE 1
pafif o FREE nartast SR BB I BeireBd Ao orm i 1
[0018) e Tihegihwithathér abjectstand advantageh ofiha grezentimdentiart are ipointed
out P AUEHEh 8 | R PRGBS olm 838 Ps . A
and camplaty urdergianding AEhp ivReion raf e FoH iy = TerEve terilR gency

acocﬁm_sdwah%ammga andd dedtriptich of 8 pigfeéd &kbodirferitéle Wel | bore
whil e being lowered 15 into position. [0021] FlI GURE 2

conprises an enlarged sectlonal V|em10f t he standard
casi ng hangeBRIE 5 AVINGS a secti onal

[om\é; ewngée dndStd Bﬁ@&gnﬁéﬂaﬂ&g&é‘aﬂﬁé paé@éﬁa .ﬁ.oheafré set&df

e view show n e standard casl ng an er
below e &r@?w?dq)wﬁsrbvtr%feweaﬁmtodge fArgwings, Whﬁéfr"l' head housi ng

[oozep d FIdLﬂTE i g&h plisat & s@&lduz':gﬁnéﬂ SR \Bélbllﬁ waclr@stehﬁwamb Fight half of
an er ande ex e I n
ety P Farar R A Date e ud vaskof Gsapies &

the Iéft ﬁlﬂ?ﬁthfb dewshiawingsa congtintioo nbdasingdangdrs afbpankeff gesempblies
for eﬁéfq ﬂgj {hgg%%% in Lﬂg‘?ﬂe E.ls %ﬂ?tﬁ:ké lnctﬂmfel'l Bére “ﬂ"@bé}ﬂga}régg)r%d

egnents o e energency casing
info pastlion] F| GURE 6 conprises a sectional view of the slip
[002FF ORIBIURE 3 Béhiprizgs 8¢ bAthdged 8éctiohsl viewbof trRaitdhdald)éséfilg hanger.

10021, HEDR S EPPBE R sEHBR Mo S TR s BB o
half ¢fitfe: \deve shymiingythe alandayd lcasigehangenisthaliaidly pritelandiog in the
wellh%ﬁ@ﬁéd%%\%'éﬁﬁ tid¥y hY‘ﬁ%}* if SERGViBD YRSy B @aé Jggehédggpfangﬁd dncthe

vie oW n e casli ng hanger

expandjblg load girg ﬁﬂga%lwwg'aawoavﬁﬂm% wﬂ\hm'éoqswgt he
[0023)C| FIGERE Heunsiriegs @Eétt'bﬁlﬂ viel o7 theCerser gerRy casing hmn? t he

as trin "%0027&§ E@ 38 e artia
1002412 HBRRES Aot = RAheHRELe B TRER R Uy casis
hangbral f of the view showi ng a standard casing hanger with
r00281" SFIBUREH U Fiséd £8ediEhdl Yiew of the slip segments showing details of the
teeth.
[0026] FIGURE 7 comprises a sectional view of the emergency casing hanger with the
left half of the view showing the emergency casing hanger immediately priar to landing in
the wellhead housing and the right halif of the view showing the casing hanger landed and
the load segments engaging an annular groove in the wellhead housing and the slip

segments gripping the casing string.
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supported in the annul ar groove of the well head
housing by the cylindrical exterior of the hanger
body and the left half of the view showi ng an
emer gency casing hanger aMth its 5 expandi bl e | oad
segnents being supported in the annul ar groove of the
wel | head housing by the cylindrical exterior of the
hanger body. segnents gripping the casing string.
[0028] FIGURE 9 conprises a sectional view of a ful
bore test plug for testing bl owut preventers in the
wel | head system of the present invention with the left
[0027] f FIFURE® cormwises a.@alslhlcamhglatw oA wellhead system with thg right

vl SR SR Sy L0 D16 By
suppgHed i B M"HHB%'&O%QT “E%‘é‘e“hs%l h@’@{jﬁ&!{ttge Clindyicgh extpr '8h°f the
hamnb&@rangtrmqwemlfbf&m:welsrhdm@am@u Bifcy ki FArfgEl Whth 4~

e TRt e e 5

byiheswndﬁcaliﬁerwméﬂ?bhermrbym em 10 is shown with the

segrn;eg{gt rﬁiﬁlh{; tHefcabi nﬁstYthW showi ng a conbi nation of
ard casin angers and packoff assenblies and the

W“?ﬂf tF'ﬁHﬁﬁ 90?°"iﬂﬁ'§esxﬁ ﬁﬁf'gmwwg’f a fullhorg,testpivgfer testing blowout
pre&rmarrg mﬁe/wslmsamg;sm Gﬁhé pﬁa&tmkﬁﬁﬁwmﬁ@ et Halt 8f th'erbi%w

shop e A BOR 364 o B gt Pucht iRl e
the igld dhalf htthe wiewishowing: thg fulbbqrh tess plug ndethandhthedriad isegments e

i tring, 20 the casing
e B e I e hol e wi th the

casi ng hanger secured to the top joint of casing and
the casi IBESGRIBEION OF rraEdeHEIRFtEttEEMBUUmaNTﬁousi ng.

[oozyi f en%]éer?n%g?%&g%?é(m nggs A gaqﬂélﬁarl&?) ?I(ﬁﬂﬂ% g%g&%ﬂal%eﬁmhof

e Ccasi
a wellbeathsyisieas1QUis ebbwrhwithethe rinhtrhalf of metvom showingta cambinatipmof

stan\aﬁidQJas:ﬁg Rahgerd énd%bkéfﬁ&séﬁbﬁé%%u Yife Bt hsﬁléf tna wé%hmng a
eca3|%str|n |l owered into the

ol e
comeeﬂ%%f eAETI58E0 ygie"gﬁffa gnd papkoh, éswvhhﬁ%& hﬁé?’@ "st?ﬁ?a;d"
as uséd nahis eppllcaiqm iwith sefeleace bthegastig iangertsanb @ackoff asgémidies

usecﬁl?g emh rﬁtf T a ﬁ\gigt '%hgn E’ﬂgﬁc[éheé ﬂ%‘:’le Y& Arhle&’ ?o 1%%%\94 g §§sﬂ1gi ﬁring

the egsing ﬁg'-ng it lpweredinte the salleshels wih thF @esoq hayggter Faraaedsty §16etﬁp
Jomtb@cas"h”gl ahd@se mlnlgfhaaghrrwﬁaé&gn e mnhaamﬁjsmg Fhidtetgs 14

o BT A 1 NS UOL Gar SRS G U P PR g packolr
assepiiieswgpeditharength rafeds tortiee sitvatiorgin sehichrafoleistdgiied to receive a
casiﬁfmi’dd" &Qﬁg Qicrln& ﬁﬁb\p&e@ﬂ'ﬁo iRl Khid hitPipe %Qé?llldjb&%mes

as dict bore conditions with
stucla @6%9 dnfligg) hP'Po?H'ﬁ ﬁ@a%ﬁﬁu'@ﬁ the,gasing sdngp be ﬁb‘%‘?ﬁ ?QS‘na slipg
type%e@mg hahgbl @RI bk, dis2itsed inthis iapplicafior) fgbd dsddo Sasprtare t O
casi ng Iwg{e Gﬁg a{gﬂjl‘ouv\el | head housing 10 by suitable
%% e Wt af S ring 20 seals casing string
[0030] Wellhead system 10 includes wellhead housing 12 with casing strings 14 and 16
and tubing string 18 suspended therein. Although wellhead system 10 is shown with two

casing strings and one tubing string, other combinations of casing and tubing strings could
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14 to wel | head housing 10. Wl | head housing 10 is a

generally cylindrical nenber with 5 shoul der 22

di sposed near its | ower end. Annul ar groove 24 is

adj acent shoul der 22 for purposes to be shown

hereinafter. A plurality of side outlets 26 are spaced

axially within wellhead housing 10 from shoul der 22

for nonitoring and accessi ng casing and tubing annul

as is well known in the art. [0031] Well head casing

hanger 28 as used in the standard systemis shown

| anded in 10 well head housing 10 with casing string
be usgd 95 digtatedl hygvallbere copditionsrwithoptferanting few dhsoppaof the s
predgnbindértionl AsteeginmGURead oGtGISd:d%ﬂlg Remgay iLsecard 16 fh%' I&wer

he d [ h 28
encigt ip At PG T S ot R sl 920 <88ls GPtinp sing
14 tomehhiead hodinghth dvVeilbersi hoysihg 10s asganetally cyligdi32) mangbhepi with
sho@ﬂMZ@ﬁsp%&Pﬁé%r folvEr Sl Ah}ﬁﬁ’é# gFB?JUé Qﬁl & é’a%cent-gﬂglfl!&g 22 for

annul us gac of T _assenb|y on

pumesesiothe,shayn Berginalersh Blﬁ'f’%ﬂ’ °I5'd€i/|°t’l'ﬁt?12§/\é'lel sﬁé%ﬁﬂ' FrisHls Witn

weuﬂéhdkmusiﬁd; 10 fromRBowder 20 §RIhoTGoRiy iHdaicclsg \Casiddandtubing
10. Tubi ng hanger 42 is seated on

| I.he hous
a""v‘ﬁ%ﬁ'%ﬁrg'g‘ﬂl?"ﬂ"d% hﬁ% Tkoff assembly 36 with tubing stri ng
[00313 $éelibeaticasingihangdr @R@s ueedin theustandardhsustenr is 4Bowslanded in

wellﬁé%lﬁ%ﬁgnd fo &vhfpééégig%%‘dl 1‘6%ecd§}@&: Mfsfloﬁé%ﬂﬂt&%kgfﬁaé}ﬁémbly 30

rrng engagdl ng annul ar roove
is '"?tﬂ‘fe@rqbe\'e ‘8?"“?%?3?5‘9 rﬁﬁﬁl%@"ﬂ 3536#19 aggglgﬁhqetye%welﬂﬁgd
casingRaigee?arll welbédd teaging 00 SPatfofl Bsdemblyesnl ie sedasedthin

wenl R8N SEBAFREOE i althd B o 34 VS iReAERAEF 1o

ereon

Tubinghanriusmgokafiassembli A6 isdarded\on Hagkadiassembly 3 Bnd @ascured

withi m
oo e oy o e i

by neans
housip {5 Tpiieg BndBeri4,8 Soesqen FRLEEmaULS ARFkRE R
tubingestring 18lvecurad td itsdovizertend cTubing| Hahgamh%asemgadl‘tah@hg Ddulus

A PR A o

annuiis pegkafipssemPl S6 TheripBerend.of wRlhRar PRksiED HUs speier o

mechaaRial\énAsdieH Wﬁ&ﬁéﬁiﬁrfvaﬁé $e E&Lw’ecﬁﬁeieﬁn lh anded on
W t n we

toos 0 Rlread SRH0 baneR 57 P sl Besemietostisy skt BrngPBangea i

wellhé8d housiagl| 1I0mmd:a'a|ng| sinng 1&@usp‘éudbed’tgede&qgéxy me2ng teobe

d:scu@?&:ﬂ?é?étﬁé"f*elr h ea o us | n ggéafbr? éﬂoggg'? Ig‘%a a%mger 28
and seplsithgpnnujusibetyerp yef 81191 benger Az pndueiinrad Bousing 1y

Packbmagﬁfnbﬁamk k&iFed Withirbwelipeas hausingl 10 byapiitteg $6chfapidd

sl 4 03 R B0 oy B o

on pagkoftadseybly 52ranH ig $eguared owt!;lndreelibead hetusing @0 by spiit ring AR
engaglﬁ% AR ordlie qp';n waﬁnes@mm Viof $hisihg ﬁ&g&m 5hot rh@chamcal

stry, to a I ow annul us rmnltorln t rougp
conneﬁyen"@tage pgtallegtand segyrae! Whmwﬁ"%ea&rnoaﬂg%ﬁ%ﬂ% infpe swgdafd
systefil RSCifipondnt tdsdté tHative lhead tasiigunahge s allsive ghe suspension of
casing string 16 within wellhead housing 10 after being cut off while maintaining the
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annul us packoff assenbly 36 and tubi ng hanger 42
W thout requiring any additional 5 nodifications.
(0033] The details of construction of well head casi ng
hanger 28 are best seen in FIGURE 2. Wl | head casing
hanger 28 incl udes hangq; body 58 with bore 60
extending therethrough.” Lower interior thread 62
all ows attachment of the casing string to be
suspended. The opposite exterior end has reduced
exterior dianeter 64 to receive packoff 10 assenbly 30
Wth exterior thread 66 adjacent for attachnment of a
apnromater@sltrgmhg ofHisackpd asserobly 5B Selitive to side pettbtolf, be., the “stackup

%ﬂ; &%féﬁ@ﬁ hw.ﬁawst igh Bwaﬁnums%&nb%%fouggs.de

eon. rlca ‘al ner surface I'S

out5§ ZﬁaﬁgdiMnal‘% g}ﬁﬁ@n.g@@t agwl@é?ql.ggt installatipa of standard tubing

anrulus @atkoffiagsethBi136 Al tabihg harigeh a2 gitiiou asdliyiring anyEaduitiveiibl e
ring 70 is shown in its contracted position that

L,
mogﬁgﬁﬂflt and hanger body 58 to pass through the bore
[0037] el detaildl ofl @nhioutipmef viekheahctaging inengeri2Bgre besit seen in

Heﬁgﬁg' ﬂa 5%9@&59%%@& ﬁaAgeaslocryls[rsgmﬂ.%?@ﬁo &xending

snap ring 7
the’&@l’%\‘\ghs'-%‘fer '°|' 'zH'Fﬁﬂ'p 4 aB?WWHCh'@s'af o iiei G7ging 2§WQ3 fo b
suspdriled.Theropposite leldeiir abd had hlub@f éxteriof Giamletdr BEtRecdive packoff

A | : terof o .
w30 S 551 AR ch AU G b o
bodj &8 bhag sterpeld ontee dhaudentd fanmed theraenivwily expandible Ipad ring 70
therdi. [CYRRAA aabﬂ& Amﬁaaﬁz .3 ?brﬁﬂ@ 59 as.la %fssté.swaldaferr sa&uder 68 and

actuation ring I's urged
is CWFEW%@PI%'F °é5t?5‘§ﬁﬁﬁ"tﬁyé'8| E’ER?"?'Pﬁdmﬁd"'gA@ ‘?\é‘i“?“ﬁ‘éﬁﬂs
coneagddsitiom fhat aldls itand havger 8ddyf 58 tolpass theouganiok idre of weltiead
. 7. 10 .l .
noulihd 82, B8uSH6 g 74 b bt BABGFerb E31hBR 10dh O g ot
on hapgsxbereby $napding<6t o rest. At this point the |oad of

[oo:ﬂjis rhe dé:lfans mhelﬁna.ﬁgzgmerznﬁem P&aﬁgé}lze draacwnl uﬁl gle‘{ﬁke 3.
roove
The e i 16 0RE BRR WellheRT rerito Wagpet T8 TP SR Biding
and thedtightsige stﬁiﬂslﬂellhaadtcbangahangeiw&ﬁded'hevaﬂbeaﬂ Homisio§ 12. As
wellt?e%g %Lg H& L%MMC@@?&&%@@I’ % ﬁﬂﬁggﬁ{ %gﬁﬁ%@ﬁgaﬁg%?ulgir
22 ané mw@m&gbaw%mn@bln 4argding (78. Arwellhisad coginghanger 28 in
lowe?éﬁﬂl l:ﬁlﬁbrééxbbﬁkﬂbl@ RBANRS 76 gp@r}é 16l 1€ b}lﬂ:&nuétﬁ @itlontin hular groove
ead casl n r I nCl udes er

24 el PRSP BUME RIS URER 22 KPR IrCoMah BTtk ALy Pt the
ioad lobedsing&Hringsi 6fiv borael ow axgandiblerioast nlrlQrTQﬁndmmgler groowky24/8
Pacl@ﬂ‘qlsé §@&Hﬁerﬂﬁaﬁ\% LR i S maﬁhérﬁmél%ﬂﬁﬁ’ iostnﬁée Sfirdihdby

ere anger 5 and are held in pl ace
SH“Fé &®hi ng means in the formof cap screws 86 that

10038 g gLl bunsduama%edeMeaa &ae&eg haihgbaswa:re Heedseeﬁ&

by e ots 88 cont
FioURRiERa i f AP e Retots 22 5 bR STielbrP L fpertobe
used when the casing string beoomes stuck during |nstallatlon Wellhead casing hanger
52 includes hanger body 78 with bore 80 extending therethrough. Tapered hanger bowl
82 is formed on the interior of hanger body 78 and intersects hanger bore 78. Slip




10

15

20

25

30

bow 82 into gripping engagenent with the casing or
pi pe to be suspended by wel | head 5 head hanger 52.
[ 0036] Hanger body 78 has stepped outer shoul der 90
formed on the exterior with load segnments 92 retained
thereon. Cylindrical refainer surface 94 is formed as
part of stepped outer shoulder 90 and is concentric
with the axis of hanger body 78 Load segnents 92 are
shown in their contracted position that allow them and
hanger body 78 to pass through 10 the bore of well head
housi ng 12. Actuation ring 96 is positioned adjacent
segmeats 84ifirtapered bangan &°‘f‘"§2ﬁéf’ aredwieﬁa PRSP by §rigining mgans in the
forrh OF\RIp scievs BB thahehyijel amau;r digypsEbslots 88 af Rader BodyWd. Movement

of cap iy Ev e Pyttt B Py Il Eie 3ol 2benfabat kg HobBrod fanger

bowth 8intagrippingrengagenteat vithsthe pagingor dipsde t;rf-' sustended bewelthpad
heagq,gngce%gws 102 The ability to split hanger body 78,
|1 p segnents oad segnents 92 and actuation ri Eﬁd

IOO% tHanggi kody (8 haf stPrB?eé' aufes shouier 39 fosed QR therfaditiop with

segthane o r&&mé@trﬁfeohns;g.ahrioe&earreuﬁifaae p& lscl)fbrn]\élﬁé?dt pHgt df Btepped
nmapn es al

ourdf B8Uder 56 P s ERGifde BuTd rbibes pbp 7 1 0BT e

are shhayvndim their cpntracmd@gﬂﬂorsthataﬂaw ﬂmgmlnaﬂgenzb@lyemac pagsbrbugh

the b&e ] &éurhs!;@h&&,@wwctmﬁoh rikg 96 RepoSTaHL ddfhcbhBoad SoMerls

tension coil sprin secure bet ween ad acent Ioad

92 apd imhsif @ hanger r7grli’§ i"% lin B Agfuationy fing 0 fqrged in tw
halve$ thavard balted InechpSegwe Nos tdfgmsihe riad. Additbaaly, hangeapody 78 is

om PR el sl SBREHR 8 B3 U, oD B0BEE 2

ablhmoqsmleh@nw bty 8s elgraeaments 84, l@ﬁdmmaf-br%mﬁtacbﬁw ring 96
into mrrrﬁ&é S&:tuBﬁsSéIFoh@ rwemiéa@%&mg%éa@u 50fo bElihdlalk@ GRENdDigt or
are shown |j é{ SF n enlarged view to show
ms"&%’f‘zﬁﬁ’%""ﬁft erscr@&ﬂ ?eﬂl‘?ﬁ?on A plurality of teeth
[0037D6 Detatls bftheranstotrbigini loddesegments 02 oh ihangky bedg & atesshddn in

FlG@fSl?ﬁq_eo‘é‘é' ?&HE& g5 LR Jr%ﬁ JiRa cﬂ!’ﬂg %Q%h&ﬂq &&apﬁ{@%#ﬁg%%e

casi n

formiaf ¢ansion Gail $nsinge H0Zsectile bemeeﬁ pdiacent loeﬂ Spaesrrilspgags

102 Qr%%tta&%\d% ﬁﬂwmawme@ne% rb9 Bektable! rﬁéaﬁsestcap etrRis N8B IShen
as s

s BB o e g A PAOREY,cot somos

102 wetdink Ioedlslegmmﬂmgz inaimgaforebiznioned shruimtadmoEItI&JRE 7.

[oosgig ealed hf é@@? .‘P.EntIE g?dtﬁgs@ ﬁéuﬁ%‘é f %ﬁ%n gi‘&%ﬁv
detailsof m'r\ﬁ@wﬂ@w 6é§li'rﬂlgv pfderfad 055? e|fefted P the | floh efaﬁlp
segritptsSd Shabvied b gk tﬁ@ﬁubé‘ 8r &isinly Wbd&:s?ﬁﬁmﬂ% \{vellhead

at. cas stri

catg GG BTh R 4 e Gl afv o srehe i it 8
beveled tovrenairbperpargiiculae th tapered hapgst bowl §2 as slip segments 84 are

moved radially inwardly.
[0039] The details of the landing of wellhead casing hanger 52 are shown in FIGURE 7,

The left side of FIGURE 7 shows wellhead casing hanger 52 immediately prior to landing
and the right side shows welthead casing hanger 52 landed in welthead housing 12 with



10

15

20

25

30

16 is cut to the desired height and casi ng hanger 52
is installed around casing string 16 as previously
descri bed. As energency wel | head casi ng hanger 52
approaches shoul der 5 23p actuation ring 96 engages
shoul der 22 and is urged upward agai nst | oad segnents
92. As energency wel | head casing hanger 52 is | owered
further, |oad segnents 92 are opened to their
expanded position in annular groove 24 and nove onto
cylindrical retainer surface 94 where they cone to
rest. At this point the Ioad of casing string 16 is
casing\stsing d6 suspenddstherefrowi Greedt is deteagineththst @singstring\ig has

cgﬁﬁb el&waméra&@'de}fhéamg.% Ma@epaﬂwm%e%cﬁﬁ#eaocdemagﬁmg

grip casing stri end casifn
16 g pytite, @efes'wdt"rwa? ] @9*19%%@? Iastalled 2ryng Rsing éV'"s 36
as pféviouslyidgbdribed. Asamengensy weNl@ad Gasing kangeeid/adpraathéeshotidier
22, Q&Lﬁfl‘lo_h 9&‘8‘ gﬁéﬁg&@?ﬂ Lf’?‘ou%%r Eflgnoalg l @Se? rup%l%oar\ﬁ;%ingfllbaf ?%}l?énis

)
92. Mpmemn@wwq"bem@g bﬁ"gﬁf &2 rﬁdpyersﬂ furthes, jpad|segments 9A@re

opehdl é'%?}‘i é*haﬁétﬁg |po§ifdn| th bﬁrﬂx‘ll'ag@%ovﬁ Qgggsmwg gﬁ@e;w{dh@metamer
I U S S SYS
surtire bt Mg et totpei Pl ol (e teprct B R 16 tivered

therehyl allowling slid segeteatsrdarto swwé axally anfl radisly draveirdly alohg fapered

hangé?q:g\ﬁﬁaz‘g\? énﬁg &Wm{&t 6‘3:[}]% gﬁé H'c\ésih% Sﬁ'lﬁé % ﬂntﬁ neemergency

wellmmaﬂnshar@ea% dihe weightefcasing alrmg 18 tbwemef) ?'T‘Fé%f?d onto load
segidifé Qﬂhﬂd)adﬂufahgfobﬁ 24, irgbkofiadsémBry 54 cthy RN it Pokifiéh in a

manier ) ROEYR Gy Dt Rl 1ot A B ot e "

completiai crpgrahﬁnd)ynaxcgdmlmh asclabuglﬁhasiaedarﬁ Sysiem fagoein pRacef

100482 $REUFPE Knoalk: deldiE of il Wﬁégfndﬂéﬂm&nﬁﬂ Sladls dufdEsind

enmer gency casi ng expan

hanges gedien act tsupeorhaNsRASAYRlY EAIN the-mpandible !ﬁaé 608 oplpad of
segrﬁ@it& hqbaeh;dag ngwm § % Dyarfidl Ef%ﬂqﬂw StQlchhdtRy systehd ACWittfe
er
ioht Sl PaxENaRoUng Sﬁah%ﬁ Fsing Maop 24 Mt FRabBe oc rporTs,
being  seppaitechin anhangsbdveddof weliteathhoisinth &2 by eyliadtical retainer
surfdc@"?@ BF h&Hder @?ﬁ SBGfHe Igﬁ‘hélf &ind hg)BEF%LﬂiE)S‘@hévb%rﬁé’rbénc?5
bore test i medi at el Lor to andln%

casingEange 0 W RPRSTER 59 FRamari 22 g SURPOTe Py EpNR2s
of wdllhéad hdukinf a2 By bﬁilatlnqal fégaine Bdl;ﬁbea!ﬂcbfhhﬁ%elr bady B@RgNMENt S

alr .00 n .
oorB AR By et S50 s oSBT A0
the wellhéad sysipmrof thegrésenbinventiors ditie defthatind CHGWIRE 9 shdws thg full
bore i&@ﬁlu% ﬁﬁrﬂ@cﬁétél\é?hé{rto Hﬁg@b rﬁﬂg weltNEd hohgiﬁﬁ ahiehhe nfght half of the

tions the attachnent o
view phayes the it bpiedegtiugrended @ng the '@%‘{ SEAMERLSFIGPIiIng an |aH“‘é{3’
groo‘iﬁiﬁ Iﬂﬁrwéﬂﬁédd Houeing. Full boltest phifg 1R0dhehades task plug biody t 2Ewith
uppewan%lo%v Stf1 egdé'cpcoinggcq%gs; éonf]de Ss%l F?csl’l‘f‘ié(lk't ?)55 .?dlujp_%ﬁb er
threaded eanafattions gzddgplg’fze@ligw the attachment of drill pipe handling strings to
test plug body 122 in a manner well known to those of ordinary skill in the art. Test plug

body 122 is a solid cylindrical member with seal ring 128 positioned on its exterior
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[0042] Test plug body 122 has stepped outer shoul der
130 forned on the exterior with | oad segnents 132
retai ned thereon, analogous to the aforenenti oned

- hanger. Cylindrical retldiner surface 134 is fornmed as
part of stepped outer shoulder 130 and is concentric 5
wWth the axis of test plug body 122. Load segnents 132
are shown in their contracted position that allow
them and test plug body 122 to pass through the bore
of wel | head housing 12, Actuation ring 136 is
posi ti oned adj acent Ioad segnments 132 and is held on

adjacestitspippey addy 122 by lower |ip 138. [0043] The neans

[ooiza resfhilg b&ﬁd1ﬁ%ﬂ@?@b&ed]&%r@ﬁodlﬁha@l‘dﬁﬁe@Qﬁ’}i'ueje&?er@f With

enc
loac SERgERD 193 HABELIHBIRCE. anepoilo e SAERENTared engst| Ginarica
retaidiet surface i 8qjisifarened as ipatt bbstéppehoofer sleukieo N3Tand is ephidentyie

t.
wit A6 il Bt oSl ooy 211664 HERREN 22300 BRI 187 Soniracteq
posp%@ag@gwémrg and Stg}ug ksl 1138 farase Hiieualidhe pre of welleadind
hou§iftt h2. REU2086ri %ﬂl?b@idﬁh&@&ﬂa&ﬂgtm\&@nﬁ% 132 4rla8s held on
test L'or gﬁbg y; d G oaéﬁact ed position. The |anding of .
prgb byJg ? 1 head body 12 and 15 actuation of
[0043) a dhe ewrams tesrefhBDoddsegneatscl 38 oa dast plRd bbdy 122care dhiesamee as
in thhé&a%é“ ﬁé@&@@@ﬁég ggg'ﬂi h%&q? %g@ée ntsf\”rq%%ré Sﬁ&%&dgﬁ a %ﬁéle
with grging, eeang in therfgim ofﬁmseontt@ﬂ sPripgs ao%(maimwnﬂa F%ﬁﬂé‘?ﬁ '@M‘Fﬂy
adjabéht R%Hfsﬁérﬁ?gg vm:dillgglzlﬁ4 Q@m%aﬁaa?emhﬁohﬁﬁﬂ% |Ba@|¥eg1rﬁ’er@§ 1%2 by
he canstr.uc n o ea
sule oA 69 P8 AP PP RAe (2 (it R GeamP R A2 StihEne
aforérosrgignedcpnttested pextitioanTherldndirg ofitést plog 12@ érwélhesd bodya\2eand
' t: l;

acufloRth (B0 Bt 19760 RGO roo RS e safe 21 mf“ﬁﬁi K
caswqi@nge%r‘é’q‘ M¥nesitest plyo 180 !féa'&?g Fed ired SB@E%'ﬁ’éé:’ pigdully engaged
in gréldiiel 2240a Nord ﬂeattdfarbtlo:mdt ﬁramc&rmnﬁ? ble?jﬁﬁblfiﬁbdtﬂ';h_oui darTage to

er nor e, ile the invention has -
“emﬁg§ﬁ0§hﬂﬂﬂ$§ 8“@ leed with respect to certain
[0044) eTlr carstractioo of me methead hanger systero will Lelteadily goierstood from
the 1BlobAGURASIAUAY AU deh fth | AR ptbidedGbliebPngighe s

the art upon the reading an er st andi ng

systes that aflows thecyseiof githes ﬁf MPW@S'BQ Bangsts JepeBYiPg BPPN Wigthrydle
casingl dtrirg46 be eqshewaécﬁiﬁcoﬁhbé Stk duing |@(Hﬂ3tndﬁﬁiidfdaﬁﬁitltﬂﬂﬁmered to

o o5l b PSR B e BB g i

respévh orertainqoefpred emipdineiaitge pbvitad hat equivalént agenatiérscand
modﬁ’&‘fbr‘i@mﬁ o@&fr fo Stér8 BRHIHN Mb%?ﬁdbh Ql%glléa@lﬂg afid uﬁdﬂi’ﬁéﬁ‘ding of

bow torecelveaﬁuralltﬁl ,? nment s
thes F@qlqp The present invention includes all such equivalent Iteratons and

modifications, and is limited only by the scope of the appended claims.
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5 sai d hanger body having a stepped outer shoul der,
sai d stepped outer shoulder <configured to receive a
plurality of |oad segment,s thereon; said plurality of
| oad segnments axially noveabl e between a first,
contracted position allow ng said wellhead casing
hanger to pass through a specified m ninum bore and a
second, expanded position whereby said wel | head casi ng
hanger is suspended on said 10 plurality of | oad
segnents when said plurality of | oad segnents engage
an annul ar groove in a wellhead housing; said
plWyhatlis ¢igimed ist oad segnents noved between said first,

coptA@gmggd%gtHagﬁb,amn mgd second, expanded

position g}a errent Of an actuation ri

D ARG bost, SaGHTAAGGiBor, B TP el norihraighrnd
mpepéduaaubert bowdfo rétdive piQmIN bEslipaeymenta tieesiinl ement ar y
grhsﬁ% rtbﬁgf ﬁa\jn?; ﬁqu}%g ga%e?nl?%uﬁa%g%x%%t%%gg SuteFJ %]oulder
OOHﬂQUtGId tp eacpive B plttr@irtxs@ﬂlqadtsapmeet@ theseer bowl . 2. A

el fbﬁ@éintf&?daﬂ%e&ﬁ@&? %x.a@%sveqbie %efu%?ma &t &mM@d ﬁésﬂron

et o B o) MY 1 B ot B sh e o sk ne

secahd séxpgnded pgsitiorewisarelsy sn:c&sﬂhe@caﬁngmapgerwmspdndeg on said

plu 5{ df H)glg 55@{8(5.%5 Wﬁ“ %@@F&ﬁﬁﬁg Bgaﬁ% sd pg Qﬁj Fﬁﬁﬁé@oove

ording to
'"ayé'!ﬁﬁ%l‘%us!"ﬂcl uded a plurality of teeth formed on the
| ghi@ bluﬂillty&ﬂ !iuaﬂ%b@'hérﬂé mobétenméen % fﬂ’st &)dﬁﬁbtbb @aséltion and

said S e el e of AbSdtiaad ASs Wi a shifiderin

said selieedheusingealxkvel ed to grip a section of pipe

eéé:ﬁgﬂhﬂﬁ}&Ef&&ﬂeﬂé‘hﬁvﬂ&%'cﬁﬁﬁ%nﬂﬂiéﬁ éi&ﬁn EBertBlcfgdd P
are nove d I nwar dl’y al ong Sar d
said taaa@ﬂ@anm hgwh s3j¢pjurality °fﬁ\"R/\i99m?€§cF°é‘&§I|Yr€@°"ﬁ§W@ wjith respect
tosaﬂﬁﬁﬁtfréh n@gtgpb&hal m 4, wherein: 30 said pI urality of
n‘é I d .on. the exte(rj ol 8% sI | p segnents
rg |“ﬁ csﬁ'ﬂ%lr%'l?leﬁfc?od '§%| d 'sz an er bowl when
ssaldjhmgapbcslvgmﬁyme@eaaretame@ Hugalitapf @M@acttwmp @bigw
mstaﬁil@ﬁ?d wélhdad Wﬁﬁn@%@ﬁno@wmwﬁm pfbevﬁ&énhﬁ@‘iihrﬁﬁgﬂ %

anger, according to Claim5, wherein: said stepped
We""SER usBBoul der incl udes a cyI indrical retainer surface

Cchna eelitead casiigihanger, according to Claim 2, wherein:

said slip segments included a plurality of teeth formed on the interior and exterior
thereof.

4. A wellhead casing hanger, according to Claim 3, wherein:

said plurality of teeth formed on the interior of said slip segments are beveled to
grip a section of pipe extending through said wellhead housing when said slip segments
are moved radially inwardly along said tapered hanger bowl.

5. A wellhead casing hanger, according to Claim 4, wherein:

said plurality of teeth formed on the exterior of said slip segments remain
perpendicular to said tapered hanger bowl when said slip segments are moved radially
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the axis of said hanger body; and, 5 said cylindrica
retai ner surface engages said plurality of |oad
segnents to positively retain said plurality of |oad
segnents in engagenent with said annul ar groove in
said wellhead housing. 7. A wellhead casing hanger,
according to Claim6, wherein: said hanger body has a
plurality of axially disposed slots fornmed therein; 10
a retaining nmeans is positioned in each of said
plurality of axially disposed slots, said retaining
nmeans engages said slip segments; and, said retaining
inwarglyqlong said 38g¢ikoM-n sai d axi al |y di sposed slots

I rB.SﬂwtdIIH&anﬁd‘ng pder, h&omggtﬁqhalmwmeﬁw tn: of sait dslip

se S 0 re a a nt o

S R R A T T
the ggié of seil hangercbddwiapdng. 15 8. A wel | head casing hanger,

AGLHY Hittfichio tgg@r' éﬁ'erce éMb% &l Liid ﬁlﬁl‘aﬁty Rf gégkéérﬂerﬁé td RRRively

segnent s fhcludes Ur ans di spose
'etaﬁtﬁaé’cfé‘i'f? ity pidegf seopRe t'%en@aﬁweﬁ%@hﬁgﬂr@aﬁlgr PgYal s8idi o
wellptadtivuihy. of | oad segnents to said first, contracted

207 lben sl Bbi A R P B0 2 19 10
t smlu hangeshofintgs a muralimov\emlhmomlq&gfmae@ﬁiﬁrem

C %fakn‘ﬁigﬂﬁea;ﬁ nJ‘ﬁH%ﬁn%ﬁedqﬁ @)éch Sfdail f@asE br B diBpYdatids,
bor e extendi n thergé?rou .. sai d hanger body having a

sa'“ﬁ*@ﬁﬂﬁ'@d“‘@ﬂ?@? agRs §7id &lip segiiegtss At ned out er shoul der
C ghidiretdinihg nbeans acahoveablo witkipasaidi dxlatly Hnemkeu slots ih saitidanger

bochfd, B cﬁn’?o)g%ﬁ 'oPbdy L@%@P{Aegaﬁ. a%lgl%givdmx S FaEr Bk 48 o
gnpmmswgggﬁae@e‘ﬂthts@dpw@xteﬁﬁroa @{Ho'eahsqsétwer 'F‘é@f’ RRusingum bor e
aRd pavelREsPRRing HEAGH?, d&séom@t&bmnm%abm sai d wel | head

casj.n d on
a2 M e Fed ssafaswgmfj & B ieags SRBana beheeg MiAcapt
load gegrosmds,isaidaurging neaesadging vait praliynal loz8iGegmieoks ¢x paid dirsh| e
wm}a%gth rmved bet ween said first, contracted
p sition and said second, ex anded position by
Ggsing Rangey, lﬁ?ﬁ?féwgrtﬁ’ &'Wt‘ﬂhﬂjﬂr‘d annul ar

gemu@n‘g rAedn8 aftdledRinkiBR 8pringalsi ng. 11. A wel | head
an ! R%Ienh agecrasmg n%;rnlalcl Ioglglplt'isgngd aim 10, wherein:
a hanger body, said hanger body having a bore extending therethrough;
said hanger body having a stepped outer shoulder, said stepped outer shoulder
configured to receive an expandible load ring thereon;
said expandible load ring axially moveable between a first, contracted position
allowing said wellhead casing hanger to pass through a specified minimum bore and a
second, expanded position whereby said welthead casing hanger is suspended on said
expandible load ring when said expandible load ring engages an annular groove in a
wellhead housing; and,
said expandible load ring moved between said first, contracted position and said
second, expanded position by engagement of an actuation ring with said annular groove
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sai d hanger body has an interior thread for attachnent
of a casing string to be suspended by said well head
casi ng hanger. 5 12. A wel | head casi ng hanger,
according to Claim1l 1 ,(l4wherein: said hanger body has
a reduced exterior dianmeter on one end to receive a
packoff assenbly between said hanger body and said
wel | head housing. 13. A wel |l head casi ng hanger,
according to Caim 12, wherein: said hanger body has
an exterior thread adjacent said reduced exterior
di aneter for 10 attachnent of a running tool. 14. A
in salell wellikexd hoasingg hanger according to daim13,

mh e I des a
FH n%ﬂﬁléh%?b {Haqer%glg @E@%@ﬁtor wn&l\?\nHt h the axis
of sayhhapgnatprg!a mammy-tenah@readdwcaﬂ@yhmm of 2 easingatrifiorfe be
susﬁw&a%ﬁsﬁa%g&%ﬁd%&.@ endi bl e :o?d ri nlg tg t
[ aln sai ur | 0 oaa segnents
P, ke ciletanadh; Sctafia 6 g BhermRS o
vvettdndim:delfmds haga retivced'exiegior Hiemetes p8 breredtio reaeieenplickoff
assémp}/gémgbﬁ ¥ai hargeP &)t (uh%aﬁ%ll o b.ﬁ@s in a

nprisi ng ousi ng having a
botde ‘”tﬂ@""@@%?ﬂ?ﬂ@fﬁaﬂﬂ?fhat‘&c’wp@Jﬁ*mﬂﬁe‘f"’éﬁf’ﬂ“and at 20

| egafef haPBé6r LR Hbs’lén SitERY thréad dtfjdcentsariedudet @RteRdH dlameter for
shoul d a plurality of side outlets within said

aﬂaﬁ'ﬂ?%‘“’g?(f”gf‘ ®haced from said shoulder;: (c) a first
c aisi Wgwéihearbeasing dnahget, acsotdingdo Clairn 18, wlualreihead housi ng

b‘yaﬁl s"l’éﬂp@& BiNer %’uﬁer ﬁagégsdaetfylmc(ric | ré@ingr fdrfagd c&ﬁ:@hi’ﬁg with

aV|n bore extendi'ng therethrough and
the%’f'%%ﬁélﬂ' ha.%e’ ¥r@rdhoul der, said stepped outer
s I“samlcﬁnrrdneal rétaugerrsaﬁraMrrgegﬁ aaid at‘pa&diﬂamﬁdbing to paxitively

etafy s G ol e o RBBRHRUR LAl ot Rl

tween-a r1rs ed posi
weill@&addmmgg sal d first casing hanger to pass through said

Ve hﬁ@éﬁhmg@& fspglﬁp@mghapuﬁﬁm%dm&éma%% 3qg PR

wher eby said first casing nger i s suspended on
wellhegd CORPSSA%i bl e | oad ring when said expandibl e | oad
I i(#)G vdlipegtisousing tavihg & earsttheretheoughmith arshgulde tieerein and atl

Ieasy\ﬁe abuﬁ@lgr%]' ta&%ﬂ Q:Ed fr m(slaldl &o&la%rd expandi bl e | oad

nove contrfacted position and
(b) a plurality of side outlets wnthln said bore, axially spaced from said shoulder;

(c) a first casing hanger adapted to land in the wellhead housing bore adjacent said
shoulder,

(i) said first casing hanger having a bore extending therethrough and a stepped
outer shoulder, said stepped outer shouider configured to receive an expandible
load ring thereon,
(i) said expandible load ring axially moveable between a first, contracted position
allowing said first casing hanger to pass through said wellhead housing bore and
a second, expanded position whereby said first casing hanger is suspended on
said expandible load ring when said expandible load ring engages said at least

one annular groove in said wellhead housing; and,
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sai d second, expanded position by engagenent of an
actuation ring wth said shoulder in said well head
housi ng; (d) a second casing hanger adapted to land in
t he wel | head housi ng borjg adj acent 5 said shoulder in
pl ace of said first casing hanger when a casing string
to be suspended becones stuck in the well bore and
renders said first casing hanger unusable, (i) said
second casi ng hanger having a bore extending

theret hrough and a tapered hanger bow to receive a
plurality of slip segment s therein; (ii) said second
casi(iigsdidexpandible \dad ging mevexpipeteleerusaid first) certcheted pesitich and
St ey eds&bg

ol ur aﬁfjstecargif Qilcﬁgg% o HBI‘#S}& f’g{%@{en‘ggw df ?n EaE’SuEtﬁf‘ﬁ‘in&%vnﬂ said
pIuF@PWF?“%Fm¢UQWE§§ M85 axi al |y noveabl e between a

f i (P4 second taskif iRegerRaapted onamt ihcm wElhead ﬂo@s&@qmb adjacent

s L8 1 BROEE 5 PR S N £ i il o8 Hfipende
bemmml@amwﬂ mmweuoersssmmmamg mamrdnpﬁableal ity

| 84la SEHHE eas%ngh%eﬁmg R &F@éﬂéﬁﬂ.@fméémlr&@ﬂ and a

Segmsnts en S nnu ar oove I n
S o PRt obder bonDR sponive iy itg af Sip SPAPENS HBTOR | o
Segripskid seonddasing keger Sind o stépried onten shaddee apstegpeon

0 B SAREP Lo APRASA OB IR o SEIRBGL e 2"
houdiliyrgid Fﬁlﬂﬁ"ty oftogd segmants apially mpyeapledietwdenn firalg aentnacted

hav 'paﬁtacﬂa SMOWRY SAE B cé‘éiﬁgeﬁér@Er lb%@é thﬁ'&:gh%ﬁﬂmhéﬁ! d
re

ConEPNS P T epenod esiordhedsypeldssarRaes

hangangeb Bwuspendgd art sdidplsiality vé lopd ségrhéntewbembdiy plesadityiofig
the ' d

¢ 1630 S EAE G B st HAfor AR I S ReheB
A V\B‘Pl!%ad system for suspending a plurality of

Cong@hidi mrﬂﬂsséfn@d%bgme&s mdVedbetwebh BAdrst, %ﬁteécﬁiémsmen
casl n

d 15, wh :

e AP satRt, Sxpred nis iR B3 g ditnent ot FosElatgh g Fith,
i nssaidl shaulfies ini sdidseetilosad hoasingigndanger ar ound a casi ng
St r wp g%& Buul%%ty%v §|fﬁ%@8ﬁn@n@)ﬁa§iﬁg g co.asremﬁtam@@rror talpér /-

tem for suspendi nq
c on@¥REE P%'C' &%!P§T eddiaageribayk 5?"H piira '\'i%b‘l’flshfé a‘%ﬂm%&@%%la% to
Cl ambvebble with@espett to said tapered hanger bow!;
(e) at least one packoff assembly sealing the annulus between said wellhead
housing bore and either of said first or second casing hangers.

16. A wellhead system for suspending a plurality of concentric casing strings in a

welthead, according to Claim 15, wherein:

said second casing hanger may be separated intoc a plurality of bowl sections to

allow installing said second casing hanger around a casing string to be suspended by said
second hanger.
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said slip segnents in said second casi ng hanger
include a plurality of teeth formed on the interior
and exterior thereof. 5 18. A well head system for
suspending a plurality ofe concentric casing strings in
a well head, according to Claim1l7, wherein: said
plurality of teeth forned on the interior of said slip
segnents are beveled to grip a casing string to be
suspended by said second casi ng hanger when said slip
segnents are noved radially inwardly along said

apered hanger bowl . 10 19. A wellhead system for

ubh enuelihgadisystam for ﬁms;ae@ﬂmg:@ Rlyeaiityrof gonsantrin gasing $trings in A

wenmeamééohﬁﬁgﬂ:ocﬁﬁﬁ.oredwﬁ@eﬁao Cl aim 18, wherein: said
pl ur al i of teet n the exterior of said slip

s eirksip §¥9'B‘i’+ﬁ? i s'lB'e"PB‘é]’i’cﬁaE'Uﬂ hpngep inclype aplypsaliteRf teeth &’é‘i"ed
on thointerioham extaridr thiefepf. segnent s are noved radi al ly

:Nenﬁ@ﬁ ﬁg\g%(]mgéd;{gg 8?8%5 g pe@ga E\ﬁ%ﬁ@ ror \aMFm{I& éa%r% stfihgs in a

wellpend aeperding te £4aimd7ewhareis in a vvel | head, according to

CJ saldfﬁltilrghty m@étﬁ rcmme§ Bh theShBIIH sAld! &wsegmébl{s@é beveled to
C e CO

orip GRHS SFinS el BPna by 80 eebRh sdiihd AranC b S B o) o
segiognts adrmaoued radialiginnerdly alofigisad Bpgeddangaibdwpl ural ity of
I%%ﬁ.g&ﬁ@ﬂ stefh BOSshénif apua.Q V}}'%L&inge annﬂﬂtﬁlgswa

of 1o0a g nts I n engagene ul~ar
wellgad GResordingde Clim 18| whesa(gf hou3| ng. 21. A well head

S ait Plardlgy ofmmﬁﬁﬂém&x theRideriad dfXid@fip séymeem .bémélrp asi ng

perspfubiH o sk FapeiS3 pAeF e PP AP SRUSerle Bl Parerrginy

inwagdly @bmg/saill tepered basdeobewlf or red therein; 25 a retaining
nﬁénﬁ m}eﬁhéég%&étb@'?&%uh&nﬁ%rh mra@?bpcoﬂhéﬂtﬁé dsthgQrings in a

di spose . sal'd ai ning neans engages
We"h:?éi’chg‘P’Pﬁgé% Gielm % whergin: said retaining nmeans are
neai¢ efepped/dutdiishod@dr tholudies bicylindiicH) pasiferdutfhce toncmtticwith

control novenent of said slip
the a?g%?rg%? S%ﬁhﬁ&snﬁﬂﬁ%@ a%g‘? 'ed hanger bow and into
gaauﬂ) psrhngﬂcehrgmymwfaomenﬂagﬁa|saldcpa§almgofsload segmeptsje positively

retalﬁéhﬁ@ ARG oPload §é§néﬁ§ﬁ%g§&n§&$hﬁl§ sﬁ@ﬁgﬁflar gk?ovggn sy
ead systemfor suspending a plurality of

we"“@%‘i’]ﬁ@'ﬁf"lgr c casing strings in a wellhead, according to
C2ai Awdilheadegstan for suspending a plurality of concentric casing strings in a

welthead, according to Claim 20, wherein:

said second casing hanger has a plurality of axially disposed slots formed therein;

a retaining means is positioned in each of said plurality of axially disposed slots,
said retaining means engages said slip segments; and,

said retaining means are moveable within said axially disposed slots in said second
casing hanger to control movement of said slip segments along said tapered hanger bowl
and into gripping engagement with said casing string to be suspended by said second

casing hanger.,
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said plurality of |oad segnents includes urging neans
di sposed between adj acent | oad segnents, said urging
nmeans urging said plurality of |oad segnents to said
first, 5 contracted position. 23. A wellhead system
for suspending a plurality of concentric casing
strings in a wellhead, according to Caim 22,

wherein: said urging neans are coil ed tension springs.
24. A wel |l head system for suspending a plurality of
concentric casing strings in a 10 well head, according
to Caim?23, wherein: said first casing hanger has an

i t%erh U?"hteﬂ‘i’ swsten tor suspeadingha Rluralily of cengentdg caging signasdn a
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e

ast_one packoff assenbly sealing the annul us
be%%*ewe'@a%sxﬁm Rkesspending %@‘“‘@W &f cofegntEa pRFing stengs in a

wellBéeRd, ag;oi’dimermaua@z wheteih) head system for suspending a
pl ur c strings in a well head,
%'ﬂ' '%"}% %?fég "Svﬂi'as?’"nq(% 20 said first casing

acco r
h4g &y welheadbsyster for suspendmgsamlurabiy ateamcenddid casingdlings in a

wellﬁégdeéécﬁfdmgﬁb@:'%% Wikreidt t achment of a running tool .
ead s%ﬁ,tem for susgf’endl ng a plurality of

c SRRt crzing hanarichasan infgrior thfead fopalfachmsht °fé‘§@6'f‘l siigg te,be
sus;ﬁnaedmﬁfa:d fisteraging hamger.d St epped out er shoul der of said
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wellfdadsaccemdiniarty Clemgérwhesaiel, said cylindrical retainer
S4hifiFs cmﬁer&@s @ r@éﬁﬂ:@ﬂ didBh& 0+ a%’éierr dnheleRd to receive said

ret | oad r
at leBsl e ekl asr el G AP B eBtRrRD B v ot idsing dare
andbﬁiwﬂnsngasur@&anghrfull bore test plug for use in a
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27. A wellhead system for suspending a plurality of concentric casing strings in a
wellhead, according to Claim 26, wherein:

said stepped outer shoulder of said first casing hangers includes a cylindrical
retainer surface concentric with the axis of said first casing hanger; and,

said cylindrical retainer surface engages said expandible load ring to positively
retain said expandible load ring in engagement with said annular groove in said welthead
housing.

28. A full bore test plug for use in a wellhead system, comprising:

a test plug body, said test plug body having a threaded connection on its upper and

lower ends to receive a handling joint therein;
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configured to receive a plurality of |oad segnents
thereon; said plurality of |oad segnents axially
noveabl e between a first, contracted position

all ow ng said test plugiBo pass through a specified

m ni mum bore and a second, expanded 5 position
whereby said test plug is suspended on said plurality
of | oad segnments when said plurality of |oad segnents
engage an annul ar groove in a well head housing; and,
said plurality of |oad segnents noved between said
first, contracted position and said second, expanded
posdid teshpiay bedyhayoaerstepped auferghoulden spid steppedwuter shoulder

corfrae.@h@&fecé.veawam vmdah%egmmﬁ.bf&n 10 29. A full bore

testﬂg 9 or use’in . a head system according to
c| sAicplorgity of joad Gﬁﬁ’ﬂ%{“s 3’“@'@!&?0"19?% %U%?'t 7 5k godiR R?S't'°"
aliowarptsafl tost phady phss thivggiye specified mikimim Hore S &l seveht hexpdnded
posl;{%H %Jhar%gy\hg H tt%?'glgg lisgsglgpeil%ggﬁﬁ g%d ?ﬁjﬁ}llig%f f‘o%fi %e&nﬁgﬁg g\!hen said

pluwahﬁya?f inagt Fmt%mmn aeniar grasye ina wellhe Q@Jsmglgnd
Vméﬁ‘@bl[ivaht?[%l' l&a? e ﬁlbl?&{be’ﬁkBéH |sdﬂrfrdt r&:lntidétéd aos.t.on and
rrcal, re I sur acec nce
seif ecol xpaice Bralomiy apasasTiETt SN ebppend il @ PRy
saicwelhaakbhausipgges said plurality of |oad segnents to

POSY, LA Hifilbdre t E&%ﬂjgg?@ﬁlaennu firitad tsysté#x dcga'gmgqggﬁm §8,i n

engagenent W t ar groove in sa
incly@ng: head housing. 31. A full bore test plug for use in

a a\eéd] hrﬁiﬁﬁbs&ibﬁé&m sék!?i‘e@f ligBody @ Shgiigia®eal bordIRrsRid\wellhead

| ur. seqment s S _urgi ng nmeans
rou§ o8 S e Sesimn e 5 ot ebgmnter ot 0% g1 g
meBin A full onedes plug forl use i a wylihetd bystain, ssegording do ¢laims29,d
whef‘%nﬁSt 25 contracted position. 32. A full bore test
for use in a well head system according to claim

5 Eaid sigRaed pHter ghauidleringhdes seviindicalrataisy sRce epRGERiIC with
the S 6f@R) test plug body; and,
said cylindrical retainer surface engages said piurality of load segments to positively

retain said plurality of load segments in engagement with said annular groove in said

wellhead housing.

31. A full bore test plug for use in a wellhead system, according to claim 30,
wherein:

said plurality of load segments includes urging means disposed between adjacent
load segments, said urging means urging said plurality of load segments to said first,
contracted position,

32. A full bore test plug for use in a wellhead system, according to claim 31,

wherein:
said urging means are coiled tension springs.



