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Tl ZED WELLEEAD SYSTEM This invention relates generally to

wel | head systens f rilling and conpletion of oil and gas
wel I's. More parti cmeig tes to inprovenents in wellhead systens

the so call

ed unitized type..:kn a wel |l head system copmonly used prior to

the unitized type, each of a plurality of concentrically arranged wel |
strings was suspended from an individual} spool or head of a series of

vertically

arranged heads. Mre particularly, a hanger connectible to t

upper- end of each well string was |anded on a seat in an individual spoo
and &ech spool had a side outlet connecting with the annul ar space betwe

t he casing
fl ow of wel

suspended fromthe sgol

andanouter Well string, such that
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side outlet connecting with the annular space between the
casing suspended from the spool and an outer well string, such
that the flow of well fluid in the spaces could be controlled
by a valve connected to the side outlet. Among other things,

this required that a blowout preventer be installed above each

héad, as a well string was run therethrough, and then removed
to perinit another head to be installed.

In systems of this unitized type, however each of a
plurality of concentrically arranged well’ strlngs is suspended

-in a single wellhead hous1ng mounted at the upper ‘end of the

well. Thus, a series of hanger mandrels ‘are sequentially
lowered through a blowout preventer at the upper end of the
housing bore for landing above a seat about the bore to
support progressively smaller s_trings of casing one within the
other and a string of tubing within the innermost casing
string. More particularly, means are 'pr_ovided for sealing
between each hanQer mandrel and the housing ‘bore so as to

fluidly connect the annulus between each string suspended

therefrom and an outer string with one of vertically spaced

side outlets from the housing bore above the seat.

Since its bore must be large enough to pass a bit for
drilling the largest diameter hole of the well bore, as. well



~as each such hanger, the well head housing is a major cost itemin the use
- of- such a system More particularly, its cost i al so dependent on the
- height of its bore, which, in prior systens of the unitized type, nust
“sufficient to receive the accunul ative Zghts of all the hangers. That

:is, each such hanger has an outer dianet
_ the bore in order to fluidly connect the annulus between its string and the
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" add a string of ca51ng to the - program even though the bore of
the wellhead houslng was of a helght de51gned to recelve and_

The prlmary object of thls 1nventlon is to prov1de a

‘unitized wellhead system wh:.ch overcomes these shortcomlngs of

prlor systems -of -this type in that 1t_perm1ts the operator to

suspend. one less’ hanger.

Another object is to prov1de an 1mproved system of
the type descrlbed which prov1des the operator w1th this

~ option: w1thout the added cost of a large number of

._alternatlvely usable parts.

: Stlll another object 1s to prov1de such a system

in whlch the hanger for suspending the tublng is of such
constructlon as. to permlt 1ts removal should the need

“arise, through a blowout preventer hav1ng a smaller bore

and thus of less . cost to the operator.
. These and other objects are accompllshed by a

unltlzed well head system in accordance with the invention
_compr1s1ng a wellhead hous1ng hav1ng a bore therethrough_

with a seat about the bore and vertlcally spaced upper,
_1ntermed1ate and 1ower 51de outlets from the bore above
the seat, a flrst hanger mandrel adapted to land in the
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the seat, a first hanger mandrel ad'apt ed to land in the housi ng bore
above the seat for suspending. a firstqcasing therefrom neans for sealing
bet ween the first casing hanger mandrer3and t he bore of the housing between.

the internmediate and | ower aqutlets so as to fluidly conne%{ t he | ower
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as fluidly to _connect the side port in _the second hangér mandrel and thus
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and second casings, when a second casing is suspended from the
second hanger mandrel, or with the annulus between the first
casing and the tubing, when a second casing is not suspended
from the second hanger mandrel, and means for séaling___between
the third hanger mandrel and the second hanger mandrel above
the side port in the second hanger mandrel so as,fluidly to
connect the side port in the second hanger mandrel and thus the
upper side outlet from the housing with the annulus between the
tubing and the second casing, when a second casing is suspended
&4*- ' from the second hanger mandrel, or with the annulus between the
tubing and the first casing, when a second casing is not
suspended from the second hanger_mandrel. The illustrated
embodiment of the invention shows a system which includes, as
in prior unitized systems of this type, a wellhead housing
having a bore therethrough with a seat about the bore and
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vertically-spaced'lower, intermediate and upper side outlets
from the bore above the seat, a first hanger mandrel adapted
to land in the housing bore above the seat for



f having a bore therethrough with a seat about the bore and yertical |y spaced

. lower, internedi ate and upper side outlgts fromthe bore above the seat, a

first hanger mandrel adapted to land in e housing bore above the seat for
. suspending a first casing therefrom means for sealing between the first
_ casi ng hanger swapendiingnch t Barsér caginhetheustngmpemeans t feri reeaking at e
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suspend tu%l ng wt casin e second casi ng’ | s Suspended
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so as to suspend tubing with ‘the" second casing, when the second |
casing is suspended from the second mandrel and within the:
first _ca51ng, when the"second cas1ng is ‘not ' suspended ;
therefrom, and means are provided for sealing'between third .
mandrel and second mandrel above the side port in the second
' mandrel so as to’ fluldly connect the port in the second mandrel -
" and thus the upper outlet from the hou51ng with the annulus
'between the tubing- and the second ca51ng, when the second
ca51ng is suspended from the second mandrel and the annulus
between the tubing and first ca51ng, when the 1nner ca51ng is
not so suspended. Thus, the operator may elect, even. after
. drilling has begun, to either run or not run the second casing,
without the necessity of a wellhead hous1ng hav1ng a bore of
‘a height for seallng between it and the hanger from which the
- second casing is suspended ' o
The . apparatus may further 1nclude first and second
valves adapted to be connected to -the ° hou51ng in. fluid
communication with the lower and 1ntermed1ate outlets, a third
valve adapted '
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wi t hout the necessity of a well head

sealing between it and the hanger from which the second casing is
suspended. The apparatus may further S nclude first and second val ves
adapted to be connected to . the housing in fluid comunication with t
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The apparatus may include a fourth "hanger mandrel

- adapted to lahd'on the first hanger when the second hanger
‘mandrel is not to be landed thereon for suspending a second

casing therefrom, such fourth mandrel also haVing'a seat about

its bore and a side port above the seat, whereby said third
jhaﬁger may be landed thereon and said third mentioned'sealing

o mearis may be positioned to seal between said second and fourth

it

mandrels above and below the port in the second mandrel so as
to close the upper end of the annulus between the tublng and
f1rst casing. Thus, the fourth hanger enables the first casing

' to be suspended in a less expen51ve manner since it need not

_'prepare for suspending the second_cas1ng

housi ng having a bore of a height for

he

and internmedi ate outlets a third val ve adapt ed to be connected to
the housing in fluid comunication with the upper housing outlet when the
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In the draw1ngs, whereln llke reference characters are

used throughout the des1gnated like parts.

Fig. .1 is a vertical sectional view of a unitized

R

wellhead system constructed in accordance with the present
invention and show:l.ng a first hanger landed on a seat about

—



In the drawings, wherein like reference characters are used throughout the
~designated like parts: Fig. 1 is a vertjcal sectional view of a unitized
- wel | head system constructed in accordandﬁ with the present invention and

- showing a first hanger |anded on a seat about t he wel | head housing to
suspend a first casing within outer casing to which the ‘wel | head housing is
connected, a second casing hanger mandrel landed on the first nandrel

for suspendl ng a second casing within the first casing, neans sealing
bet ween t hethei msllheaserhousingthe FYepPRd ab(frlé'ﬁ’ht%?%’agaf'étﬂlpo\ﬁé’rte&hd

ﬁ” i nter mé‘dlh eh%mgdg;cp%ﬁfgéhfﬁﬁ@ wagﬁheaal BbuRARy aml @@ﬁﬁe@a?abeas

anger and housi,ng bore above a e upper e roQ e .
housi ng as WEPF aBangeX, g MLy qa &aﬁ@n r 1 nik‘ﬁ % W@&e arﬁfra
bore protect sudpamihd\ganaasmndabmsm@ewhunmftheefmmaamev fnmans
cl osing the a % S

1, upon reno\i/"gg(idg'(agh @B%é'mpz)r ectorrr%rtccamhﬁlt%% Q'Ell lt‘):gl\réée (‘l;'r&i secon
mandrel and ummdﬁat@ tehilowera e mmw et Ffé‘%rté‘%f

the second pRRdligly f¥re UshE"Eltdedn! thieh&dtidnd rham%e e&ﬁddhﬁﬁs'l% lﬁﬁ:‘e
means seal i ng_bet wgen tme second and third mandrels ve the sjide ort
the second maReVE Relay agh Nepper; I?é-dl?pﬁ’é\tlﬁtdé 6’3‘( %mﬁ

with the annulsuswdvesﬁdtbalbwbwgsﬁ&l pwer inathiey,sedshdi hhngbe blama)ta

prevent er abgve the IIhea and_re b
bore seal ablg’ ﬁ dl éj%é)p‘g? %n%e?)? %égFuﬁgg%gggd%ﬁ l%é&?d
view simlar hbmqarg fax; ctinsmg)vthg sade)Lperthanger mandr el i nst aI I ed I n
the place of the second hanger mandrel of Figs. 1 and 2, ‘and the thi rd
t ubi ng hanger mandrel |anded on a seat about -the bore of the fourth-

mandrel, together Rdigh’ Msasggrtﬂgaﬂeﬁﬁé?é:r%‘-‘tﬂ?é‘- LAY hshahdar #&nd"rla- 1,
‘upon removal of the bore protector from within the bore of the

second mandrel and landing of a th:er hanger mandrel on the: :
seat about the bore. of the. second mandrel for suspendlng a
tubing Wlthln the second cas:Lng, and means sealJ.ng between the
second and thJ.rd mandrels above. the side port in the second |
mandrel so as to . connect the upper s:.de outlet from the:
housing with the annulus between the tubJ.ng and inner cas:Lng,
~and with the blowout preventer above the wellhead hous1ng and

"-replaced by a adapter having its bore _sealably_ engag_ed ‘about
the upper end of the tubing; and

“Fig. 3 is a. view 51m11ar to Flg. 2, but showing a
'fourth hanger mandrel 1nsta11ed in the place of the second'
hanger mandrel of Flgs. 1 and 2, 'and the third tubing hanger_
‘mandrel landed on a seat about'the bore of the fourth mandrel,
together with means sealing between the fourth hanger mandrel
and the bore of the hou51ng above and below the ‘upper 51de_
outlet from the hou51ng as well as. above and below a 51de port
in the bore of the. fourth hanger mandrel 'and between the
second tublng hanger and the fourth mandrel above the side port
.1n the fourth mandrel the fourth mandrel dlfferlng, however,
from the second mandrel in that lt_has ‘no’ thread_preparatlon



and the bore of the housing above and bel ow the upper side outlet fromthe
housing as well as above and below a sidg port in the bore of the fourth
hanger mandrel, and between the second tubing hanger and the fourth nandrel
~above the side port in the fourth mandrel , the fourth mandrel differing,
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Figs. 1 to &n&s heisdricsi ng a wel | head housing 10 installed at the upper end

of a conductor casing 11 which has been cenented within the well bore for
I ni ng sane, the housing having a bore 12 therethrough and a seat 13 about

the l'ower end of {he bore. An outer casin 14, i s connected to {he I.quwe
end of the housi FHtBFRIEERNEE ROV EYFhE %rﬁ"ﬁntlﬁ %%ﬁﬁc@&"v@a' W’?%’eaéld
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The housing also has lower, 1n er_side olUtlets 17, 18 and

19 respect i k@ |Shexeithroush ARG Seaty tlpcaPP}‘ts echoups end Rfthy bore.
therein. Asyshewtert F@églh?hqmsemécﬁfrm&éa‘ £8Chhd deowel| &rfd f 68M e
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wel | as. thethe wellbore beneath the lower end of the conductor casing. _
' The upper end of the bore 12 of the wellhead housing
forms a lower continuation of the bore 15 through a blowout
. preventer stack 16 installed above the wellhead housing to
-~ permit the well strings casing and hangers to be described to
follow to be lowered therethrough under pressure controlled
conditions. The housing also has 1lower, intermediate and
upper side outlets 17, 18 and 19 respectively, from its bore
- at vertically spaced apart locations therein. As shown,; there

is a second group of such side outlets from the right hand

side of the wellhead housing bore.
\./ - As shown in Figs. 1, 2 and 3, a first hanger mandrel 20
has been lowered through the preventer bore 15 as well as the
‘housing bore 12 to a position in which it lands upon the seat
13 so as to suspend a first i:asing 21 connected to its. lower
end within the outer casing 14. A seal assembly 22 is
installed between the first hanger mandrel and the bore of the
wellhead - housing between the lower side outlet 17 and
intermediate side outlet 18 from the bore so as to close off

e

the upper end of the annular space between the mandrel and
bore, and passageways 23 are formed about the outer side of
the mandrel 20 so as to connect the annular space 24 between



housi ng bore 12 to a position in which it |ands upon the seat 13 so as to
suspend a first casing 21 connected to s |lower end within the outer

. . casing 14. A seal assenbly 22 is installed between the first hanger

mandrel and the bore of the well head housi ng between the | ower side outl et
17 and internedi ate side outlet 18 fromthe bore so as to close off the

upper end ehet kasimae ars Spage ;bpt ween e nﬁﬂdéebua;tldatbOIE. anl!he seal
passageways si.de of th nand as,to
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descri bed éﬁf@&&{aioﬁb and. %5%  BEO10w828R0RE0 hPackNBetdsshORRR nahgekle

present appllcation owered | nto place between the hange
housi ng af?®d PARBing Bft?ﬁelﬁ&ﬁgég of §BEoRa@NEEki-ng hanger nmandrel 25 is
al so shown in Figsa keamthd? ﬁ@ﬁﬁg'ﬁaﬁ@drl fhalr@@ 10U Ngsb @O Nshb@n UBRET

d of the_h d ond
connect ed THIT el (L S0P FAPASENEn: T PO EIEt TG Tre 40 oot spd
casi ng, thefl ther hamyerf mbadraiu %P 260 esadapt edspenée acepecord waskiing t he
wel | bore . ﬁ bBect ﬁﬂb%e&ltBh%@ﬁQﬁJeﬁmﬁét}ﬁd &hitdvif2End PRrEtObasiith

ports 26 t eac connecting its bore its _outer dianeter generally
opposi te t%% uhbb*esFH% 5h¥55t°§§lnganﬁh8 iayeragndnBfytheyvFagingpes isd

| oner seal adapEEa2¢oi bei Behahted within the walubateSpafeakbht tReNchling
second havgf mandrel - and the bore of the. wellhead housing to close off the
an

space abo d below the ports 26. as well as: above and below t he upper
side outlet 19. Mbhe rhantgetxulmﬂ\@rel hessews aasqgelyy @F isidsl npomtst @6t he _,m

seal assea"% t%@n E‘é%C&Pt gﬁﬁ%&%@gaﬁﬁ %"?és g{hggﬂt ;f?% %ﬁé? B‘ita%t\té?'

I nt er medi e upper y ‘connect
ports 26 aﬁgneﬁ@ngTkppp051te ‘the upper side outlet 19, "and a seal "

assembly having upper and lower seal rings 27 is 1nsta11ed

| within the annular space between the second hanger mandrel and
the bore of the wellhead housing to close off the space above
~and below the ports 26 as well_as:above and below the_upper._'
side outlet 19. More partiéularly, the seal assembly 27 is
similar to the seal assembly 22,eexoept_thét_ports_28 are
formed through its outer wall intermediate the upper and lower
'seal rings so as to_fluidly-conneot the;portsh26:aqd the side
outlets 19. S

Passageways 29 are formed about the outer 51de of the
hanger mandrel 25 so as to fluidly connect side outlets 18 W -
with the annular space 30 between the first- and second '
casings. More particularly, the upper end of this space is
closed by the lower'seal ring 27 of the seal asSembly so as to
fluidly connect the space 30 with the 1ntermed1ate side ports
28. ' ' ' ' t .
" _As also shown in Figs. 1 and 2,'a tubular bore protector'
31 is installed within the bore 32 of the;secohd hanger 25 and
sﬁpported'at its lower end on a seat 33 abouttthe bore. As
‘'shown, the bore through the bore protector 31'forms an upward.
continuation of the bore through the lower end of tubing



outlets 19. Passageways 29 are forned about .t he outer si de of the hanger
mandrel 25 so as to fluidly connect:si outlets 18 with the annul ar space
30 between the first and second casings.” Mre particularly, the upper end
of this space is closed by the |Iower seal ring 27 of the seal assenbly so
as to fluidly connect t he space 30 with the internediate side ports 28. As
al so shown %n Fi 1 and 2,: a tubul ar bore protector 31 is installed

within the B3Pge 2281" 2hRd E&Bﬁﬂtﬁaﬁ‘@"ers%l% SUFfrnae e fathe Yarens2 éﬁd

on a.seat 3Bhabaudcdrte hangér Ass shewnlihge grsdeddy ovBbobBR e Beebaal O
31 f Owfrs ancggmﬁé Egghbnggtlon of the bore through the |Iower end of tubing
hanger 25, an Fec e sealing surfaces of the bore 32 in the second
hanger as drilling PL&Eeeds bushdmgh 3thd ssdegmbd awi Mmhstupper 2é6nd Absotha

bushi 36 t
ushi ng éécbﬁGQQQn@@r 5KHJHH¥E’p%@@e%%o&hglsﬁgcontInue%fg???ﬁ?%@? engs

prot ector r ot ect th&e gﬁ ends durin

partlcularl rﬁﬁg TR PEAeAT S0 RT 34 Maxe par; l@“é&#ﬂwbduﬁﬁ@ﬁtaﬂﬁelgweyr
d|aneéeL ofsehbsbenemmdﬂzﬁﬂaWeSgafﬁiedeabbﬂﬂ thhdqféﬁnyhﬁgkéi b8€the
“Secon an el,qw sj de r&s 26...T the bore protector naqt
only prot eg‘?é' %h§¥§E§P?ﬁg égr °Ee§ % “Htﬁheh"%f d?ﬂ’f"hg” u?fhE?edF?FPPﬂg,
but al so clkarger RbOYER &N e lofw tsnelespdetpozss Zhnand thleubokrbepsbtiector
outlets 19. n:H?OGnIl&' %Ebﬁﬁc&gr Heh g é‘%ftzqzh%@of@ &ﬁ?&ﬂg 36

and bore pr ector.g ire renoved upwa dIy t or e of

wel | head h ridldngs dut; alsq dﬁkﬁﬁe%r‘éb%nﬂéﬂerh@@abtﬁ/etheAsldhl s
time, a thipertengerandetnuel tBE ssakovatedtshigugh the preventer and into
the bore of the well head housing for l.anding on the seat .33 about the bore

Q@t*“fsecond'“@%BS'&%%f?&ﬁé’%ﬂ%B%&ﬂ %ﬂémggglﬁérggilng 26, the wear
* bushing 36 and bore protector 31. are removed upwardly through
the bore of the wellhead housing and bore 15 of the blowout
‘preventer thereabove. At this time, a third hanger mandrel 37
‘is lowered through the preventer and into the bore of the
wellhead housing for landing on the seat 33 about the bore on
the second mandrel so as to suspend a tubing string 38
connected to its lower end within the second casing 26. More
particularly, a seal assembly 39 is installed between the
third hanger and the bore 32 through the second hanger for
- closing the annular space above the side ports 26, and
passageways 40 are formed about the outer side of the mandrel
37 so as to connect. the annular space 41 between the tubing
and the second casing with the ports 26 and thus the upper
51de outlets 19. _ '
As also shown in Fig. 2, the blowout preventer_lG has
been removed from above the wellhead housing and replaced by
an adapter 41 to the upper end of which a master valVe 42 of

e

a Christmas tree 1is connected. More  particularly, a
counterbore 43 in the lower end of the bore 44 through the
adapter 41 is sealably engaged about the upper end 45 of
tubing hanger mandrel, thus providing ‘a flow path for



» connected to its lower end within the second casing 26. Mre particularly,

. & seal assenbly 39 is installed betwee he third hanger and the bore 32

: through the second hanger for closing the annul ar space above the side

? ports 26, and passageways 40 are fornmed about the outer side of the mandrel

! 37 so as to connect the annular space 41 between the tubing and the second

f casing with the ports 26 and thus the upper side ouélﬁts 19b As also shown

bin Fi 2, the bI Iy event er been.renoved :fy om abqv .

el | head hoREPRY ‘h’c‘gd“BVa’éale prenghy the (HPipgern g hg; Wa
nmast er valvhanaeufLmtdjthen0hrnstm&setree ahmmectnd wellhkad hOUSlng. ;

particularly, a counterbore 43 in the | oner end of- the bore 44 through t

adapter 41 is seal ably engaged about the upper-end 45 of tubing hanger
mandrel, thus NPR3d¥ed n§2 2and| 5% gue hconmected Otpr dthet sddes ubfi the

Do Ve i dhette A1y 88 10 ldiy NooliiEEatd! ILHE (U | 26UES RE
above e we ea in

the wel | head™ ﬁ a%e gﬁ?ﬁl qgiﬁﬁﬁ At &nf 1181 & PoukheaRetit ef mddieut e
si de outl et wellhead h&w‘smtgl i hms)melbfkﬁmv\ﬁm‘bﬁédahﬁus::hése '%?M;dld of
known in th val_ v S ans for ntrollin
flowf Irom t1 OQg%ﬁu s&?cgs noﬂg%) $%§%€%*£b@$yﬁﬂ’e§§8pe%§

55 are shomﬁpageoezdommdnlﬁjneﬁnentxnnky ehﬂses$urhegaQEse54agndnSBomrweIL

known pur poggswnPled e Stifelted Neodthk! ot el r&e i LhasLRILRY iyl
4 oGk

1, a pressure gage_ 56 is also connected in-fluid comunication W t'h
upper si de 58F| ¥Rd1l1 ¥nomB RUFPAR8S head housing. Thus, at this. stage

the operator daest HEHsﬂsgésaﬁwthekd?mllihétp&%d@durér@iﬁustfated in
second. casi pggni (i the LISt $2g00 2ad 1hus wgther o Juriher; valye a1

i communlcatlon w1th the upper s1de outlets 19 from the wellhead

hous1ng. - Thus, 'at this stage, ‘the operator ‘does’ not.
necessarily khow that he will'install'a second .casing within -

the first casing and thus whether a: further valve- will need to

be 1nsta11ed in flu1d connection with- the upper 51de outlet to

control flow from,the.annular space between ‘the tubing and the

second caSing string. However, when that dec151on ‘has been

made, the left hand pressure gage 56 - 1s replaced by another

. flow control valve 57 similar to the valves.sz_and 53 for

fluid connection with_the annular'space 41 as shown in Fig. 2.

As’ prev1ously mentloned the wellhead system shown in-
Flg. 3 is 51m11ar to that of Flgs. 1 and 2 descrlbed above in
connectlon w1th Flgs.'l and 2, except that the second hanger
mandrel ‘25 has been replaced by a fourth hanger mandrel 25A
tdlfferlng from the hanger ‘mandrel 25 prlmarlly 1n that it has
no thread: preparatlon at its lower end for suspendlng a second'
- casing therefrom. Thus, hanger 25A may. be 1nstalled when the
operator does not wish to run a. second ca51ng mandrel in the
 first casing mandrel. Thus,'ln thls case, flow through an
annular space - 60 ‘between  the tublng and the flrst cas1ng_-'
connects with the intermediate side outlets 18 and thus the
valve 53 1ntermed1ate seal assembly 22 and lower seal ring 27.

e,

.\



be installed in fluid connection with the upper side outlet to control flow
fromthe annul ar space between the tubfhg and the second casing string.
However, when that decision has been nade, the left hand pressure gage 56
is repl aced by another flow control valve 57 sinmilar to the valves 52 and
53 for fl (Rak coniegiunsose | Ekd eownnt @ids pee el wisiahaniie ol Det 2. 19\s

previ ousl et et 1S EhL hegd 5t e SRR 3 OucinLB ST k2

t hat of Flgs escr?%%do bSve Fron W I'gs
excepi t hatelteadduens bagger nmandrel 25 has been repl aced by a fourth
hangé¥’ mandrel 25A differing fromthe hanger mandrel 25 prinarily in that .

It has no thre ; r 1S n

casi ng ther ef r(;%r% pﬁﬁﬁ@&@ﬁ%fﬁ %eéé%r}dne;al\ebiéslﬂ%s‘% F‘la%%en l?%ééopg%a of° does
not wi'sh tsimigamn lgemrta*gsmm&pethenh@meru 281 thus dgavmrielborerhus
¥n this C%'%,tﬁéxfé%ﬁf&ﬂ&!gfhﬁd‘ AHEHE3 P RACHRD R Uhd e el Kb :Lhe

first casi ng, connects he internedi ate side qutlets 18 and thus t
“val ve 53|Wﬂ¥9hﬁ§ﬁ%ﬂ¥?§%%$ %§§§ﬁ5I§7ZEa¥nHeI&ﬂ@ﬂegeapnﬂ whereby a mgakhjs
purpose, tdusenbly IMdawibd HhstydYediide m& lagirult pacd aAatvddn EnNs of

descr | bed, LT PROREE naHAkAY SDdrtne 3one E | Fils, RBPRFBL S e te.c
end of the ’E????V“’mﬁ'?iﬁ“”ﬁ?tﬁ'ﬁet”“"m’é‘)"g*‘””dzﬁ’e"s??nd” *nd wher by a
ggal assenbly 38 &y bﬁeF%sFEIsle@éﬁq %% a?\ﬂ% g?yé'lﬂ'ceb%egﬁfgﬁatﬂé‘tmﬁg
hanger narsdridiakdred fhshbone of Thue, rrﬁqureb(am%bqwbagsheégl daviorg Béckn

Lhe Mandr gl diany 2" SREPOLCS A 2T BB eBR e UP e ide AT

T us, for exarrp pressure vaI ves
therei n mBPHS refoiRbEPec hovedng 4 E¢’€F@11E)0F?§t6glphdt e Rrisingeree
S pernmit tegintd wink tahrifl 448l between the upper and lower seal rings

of the seal assembly 22. .The sealing engagement of the upper
seal rings of the seal assembly 22 and lower seal ring of the
seal assembly 27 may be tested by test fluid introduced through
the side ports 18 by test plugs installed on wvalve 53. With
the bore protector 31 installed, the upper seal ring 27 may be

' tested externally from within the bore of the wellhead housing

above it, while the sealing engagement of the inner sides of
seal rings 27 may be tested by means of test fluid introduced
between ‘them through a suitable test plug connected with the
upper side outlet 19. |

et o The sealing engagement of seal.rings 34 and 35 with the
bore 32 may be tested through passageways formed in the bore
protector and extending outwardly to the outer bore thereof
intermediate the spaced apart pairs of such seal rings.
Access to these passageways may be had from the upper end of
the bore through the wellhead housing.

From the foregoing it w111 be seen that thls 1nvent10n is
one well adapted to attain all of the ends and objects



into the annular space between the upper and | ower seal rings of the seal
assenbly 22. The sealing engagenent of the upper seal rings of the seal
assenbly 22 and | ower seal ring of the sedl assenbly 27 may be tested by
test fluid introduced through the side ports 18 by test plugs installed on
val ve 53. W.ith the bore protector 31 installed, the upper seal.ring 27 may
be tested externally fromwthin the.bore of the merlhead housi ng above it,
whil e the sealing engagenent of ‘the inner sides of seal rings 27 may be -

tested by nehegedhabeve fdati dfortth odtogether wadtht MMradrgﬁneagestwhheg\

test plug coppec h d ngagenent;
of seal ri ng§£1 4L§n&%§ as‘ltlaﬁ#ﬁ'%%bg?g gfﬂwxjeqtte testt ed iqﬁ:%assagemys
formed in the bor &tpr stiddi orbaindunderstead oGPﬂ&rdl%ﬁItt@Jtme resreand -

Eﬂer eof int egﬁsébﬁbsnhi&qo?]@aca?% apar htﬁi'i't& Q{n& Uﬁa¥sselb s d\ws}gﬁohe .
ese passagewa be ha ro e u Qqr e rou e &
viel | head houggﬁérence to ghheRe 'é‘b‘&é) ‘E'B’%F“?’F%t t is

i nvention i scontenpllhtadapyeando iat bﬁltthm Ittm‘ sdupeartﬂs thel cdbaimgs -

ol ch o aner enfe Bepk EAREELY bS8 IELofS BUY SACRANY S8 Bh7 PRVLENTGRN “f
features anwithbutnbilepartipgar roh uthei tscopel rthermofnplidyedswi thoube
reference toyghlekrbeal What Sﬁﬁ’@@é?' Héi-éi?ﬁssetﬂ%'o"tﬁhs ﬁg%m ajRdehY

and is within the scope the cl al s, many possi b nents may be .-
made of the Pﬁ?SHPPBaflm ﬁsefuasﬁai?.frfg hﬁ &mtﬁwrﬁt@&aﬁhéiéustratévrzsape |

be understooﬁothgh al Illmu;tle? ingien set forth.or shown-in the acconpanying
drawings is to be interpreted as illustrative and not in.a limting sense. ..

“ _



CLAI VB ' *C L M S * 1. A-unitized

{Wel | head system conprising a mellhead\?pusing haVLngﬁg_QQLE_LﬂgLE;gipugh
with a seat about the bore and vertical'l'y spaced uqfer, i nt ermedi ate and

| ower side outlets fromthe bore above the seat, a flmnﬂmmﬁm'mr el
first

dapted to land in the housing bore above the seat ffik
casi ng t her eELdEMStreans for sealing between the first casitng®hahger mandr el
and the bore of the housing between the internedi ate and | ower outlets so

as to-fluidly connect the |ower .outJet with {he annul us between the first
casi fg#and an outer casind “é”é'e‘&’f’r‘gd Wﬂ%ﬁa aﬁa'e T adgBrRE 3 N%nd in the

bpre above t he first hangeywumyhaaq Huns#nyzhaﬁingamouprbts bore and a
side port cOpRecLing gl Jilch RO AD UL SifAord LRAI Gebangen spndrel

i

.
adapted to | and on the “seat. on the second nman S0 as to_suspen ubi ng
Wi thin the sEP8FECAPPRY, \iNderesdadit X ilRy'es sidpertédetisoinee second
hanger nmandr ghe #odMalddivie i fddad, casing, when a second casing is not

wsuspended fromthe second h er, ndr el , nmeans for_ sgal.i etween the .
second hanger mandrel and® ?Fg&ﬁ&l aﬁbg_ed"o%a'h‘%‘fo aa‘%%lpgﬁiio&/gt Br?’{,ﬁ%p’e‘? si de
outl et from the housimg donseldbove dihe esaaid et uspendidg porginstt he

second hangey, . - luidly to connect the internedi ate side outlet
with the ann%?%gggéﬁ%gg%t?ﬁgﬂfirst and second casings, when a second casing

i s suspended from the sed@ddshfinresandidice betsrean t fheh&instulcdsing ween

the first caghfigedNthahlds 1Ukind0 thh @b UKL WSuHIngShBeerySRadded from
t he second hangér mandrel, _ . :

_ intermediate and lower outlets so as to- fluidly -connect

ot the lower outlet with the annulus between the first

casing and an outer casing,

a second hanger mandrel adapted to land in
the bore above the first hanger mandrel, having a seat
about its bore and a side port connecting with its bore

above its seat,

a third hanger mandrel adapted to land on the
seat on the second mandrel so as to suspend tubing within
the second casing, when a second casing is suspended from
the second hanger mandrel, and within the first casing;
when a second casing is not Suspended from the second
hanger mandrel,

o _ means for sealing betwéeh the second hanger
mandrel and the housing bore above and below the upper
side outlet from the housing as well as above and below

v the side port in the second hanger mandrel so as fluidly

to connect the intermediate side outlet with the annulus
between the first and second casings, when a second .
casing is suspended from the second hanger mandrel, or
with the annulus between the first casing and the tubing,
when a second casing is not suspended from the second-
hanger mandrel, '

‘and

means for sealing between the third hanger



e ———,

N

“and the second hanger mandrel above the ibde port

and means for sealing between the third hanger * C L M S * mandrel

mandrel so as fluidly to connect the side port in t nandrel
and thus the upper side outlet fromthe housing wt Miﬁmgiﬂﬂ g ween
the tubing and the second casing, when a second casi from

t he second hanger mandrel, or with the annulus between the tubing and the -

first casing, MﬁarélS&ﬁanéhaagéegnashaﬁx;e§ul'ﬁaﬁa§ed Bbwet e s aciyl hghger
mandrel . 2. stem as cl aj ned Cla wherei n the

system i ncl udek? atIBGr%eﬁ?B?eegﬁgeﬁdﬁﬁf‘gﬁe?*osq afid f&HlfilJré( FoarcameFe t'slé%;ﬂ
hanger mandr el shdé berﬁgmeﬁnuabéeohaeheﬁg_em fanfieeli andattiusg tafe tdpspé:hﬁ’“r d
hanger mandr el tgergg gﬁagﬁefﬁéuéﬁﬁ%' gtﬁeEwgegnhg reu %}égeﬁl meter

t he bore prot eTtor anglf‘ﬁ bdle o e Se anger ove

bel ow t he si detwoingi @ﬂdﬂetBECmoh@ng@asmdreﬂherB a seconderBBéng syst em o

as clainmed in Lhahghdeqa WSS Nthie M ﬁ&ﬂg@% Wf&l hagp g¢eh
its bore and a side port connectln% l?qfllts ore above its seat, mhere y

the third hanRnwhRar PRteerpdhey e?BEn? h@heﬁrfé%lsc?ﬁ?-ngeaﬁm‘?@

bet ween the thsecondd caediary hengsst. naﬂdpehaeaemgomos:hte osabbadahegdhe
port in the seco % h?nger mandrel so as to close the upper: end of the -
annul us bet weeh the Ubing and the first casing. 4. “"A wel | head system
as claimed in Caiml, 2 or 3-including first and-second val ves adapted to

be connected tp, the hoxswamhaaal %&@t%m'&laéinﬁﬁh"‘iﬁhcigﬁm' Qe ik in
intermediate outlets.
the system includes a bore protector adapted to land on .
the seat in. the second hanger-mandrel and being removable
therefrom to permit'landingrof the;thirduhanger-mandrel'
thereon, and means for sealing between the outer diameter
of the bore protector and the bore of the second hanger.
"mandrel above and below the 51de port in the second hanger

mandrel.

3. A vellhead system as claimed in Claim 1, wherein
the second hanger mandrel has a seat about its bore and a
'side port connectlng with its bore above its seat, whereby
the third hanger mandrel may be landed thereon, the means
for seallng between the third and second hanger mandrels
being positionable above the port in the second hanger_-
mandrel so as to close the upper end of the annulus
between the tubing-ahd the first casing. '

4. A wellhead system as claimed in Claim ‘1, 2 or 3
ineluding first and second valves adapted to be connected -
to the housing in fluid communication with the lower and
intermediate outlets. '

5. A vwellhead system as claimed in Claim. 1 or 2, or
as claimed in Claim 4 when dependent on Claim 1 or 2, the
system including a third valve adapted to be connected to

}'.
*
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5. AwellheadsystemasclalrredlnCIalmlor , asclmm:dm

Cl ai m 4 when dependent on d ai m 1 or 21 the system | ncI ud a th| rd val ve
adapted to be connected to o ki |UI d
conmmruni cation with the upper ou
suspended fromthe second hanger nmandrel. 6. A wel | ead system as
claimed in JQaim1l1 or 3, or:as clainmed in C aim4 when dependent on Claim1l
or 3, the sytRenhPHEiDdi 4B FRuAd SAEPRBICABIAR beﬁﬁe&t‘@d“gé’efhe‘mgng to
cl osg the up@@tlbausmg mital etocwhénctahensec:enelusasnﬂgdl €rrot thespended from
t he §écond hanger ,npndr A wel | head system as clained in any
precedi ng clarm \N?'Iel’el fhe ﬁoua ng has additional upper, |ower and
intermedi ate side outlets to each of which pressure gauges may be

connected. 8¢, Aﬂ%hﬁﬁaqu e@ma%sclca_larmd rtrarwwiﬁcedbtag 36! &y
wwherein the second, hanger nand re I S not ﬁrow ded with ans for suspend| ng
.-a second cas?ﬁgc%ﬁet“%@rbﬁt Chaim 4 whepefle %ﬁﬁe§§‘s98npsal}§t anPrady the

= her ei nbef or esgl¢teni ettlanting t heanberaiuetdd Ebglﬁ@mbn@ﬁd:t&d)rtbo thegure 3
T of the aCCO”FBa”&HQ Qéaé‘ié‘sclé ‘the upper housing outlet when the second

casing is not suspended from the second hanger mandrel.

7. A wellhead system as claimed in any preceding-

claim wherein the housing has additional upper, lower and

intermediate side outlets to each of which pressure gauges

may be connected.

8. A wellhead system as claimed in any preceding
claim wherein the second hanger mandrel is not provided

with means for suspending a second casing therefrom.

9. A wellhead system substantially as hereinbefore
described and with reference to Figures 1 and 2 or to
Figure 3 of the accompanying drawings.




