CHOKE AND KI LL LI NE SYSTEM5 FOR BLOAMOUT PREVENTERS BACKGROUND OF THE

INVENTION |. Field O The Invention The invention relates to pressure |lines
for use with equi pment associated with drilling and production risers, and
in particular, pressure |lines having breechbl ock connections with the

equi pnent and choke and kill lines for use in connection with different

si zed bl owout preventer stacks ("BOP stacks"). 2. Description O Rel ated

Art Various pbﬁggﬁ &h eﬁui nment associated with drilling and production
risers are we D hEIEFtSY$TE§$SEORSBMQWOURnB&ﬁVEMTEh% art that

many of these pieces of eqBASHEGROUNINORTHEINMENTIGNNdUItS, or pressure
lines, to supply pressure through the Iunmen of the pressure lines to the

equi pnenti.i n @iee oM e lnhenta@ui pnent to control and operate val ves and
ot her mechanical conponents of the equipnment. These pressure activated
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sli p- jOIntOlmF%%OHGr enbli.e es. Gener al t he pressure lines used in
connecti Gn WL H' FISer *¥qli PHRERL: &FeéSLBﬁeﬁ‘ﬁ%thP‘Gn%rbrW@%ﬁh Fennceiippe weth then
sone instances, such as in choke and kill lines, the source of the

pressur e SANPEISE! Prledein ad Kildises for syeaiatcetndoyordwith difigenmsited blostdueprederitrl i ng
fluids. Due to the high pressures normally associated with the pressure

| i nes, tbheckofiBOtsiasks™@f the pressure lines to the riser equipnent is
inportant. Currently, the connections between the pressure |ines and the
ri ser equi premesdriptiond®r RARRadad connections, use of clanps, use of | ocking

mechani sms such as pins, lug |locks, or set screws, use of |atch-dogs, and
use of bolt edviahigig§sces of equipment associated with drilling and production risers are well known
in the art. It also is well known in the art that many of these pieces of equipment require pressure
conduits, or pressure lines, to supply pressure through the lumen of the pressure lines to the
equipment in order for the equipment to control and operate valves and other mechanical
components of the equipment. These pressure activated pieces of equipment are referred to herein
as “nser equipment.” Examples of niser equipment include tensioners, slip-joint assemblies, and
slip-joint tensioner assemblies. Generally, the pressure lines used in connection with riser equipment
are pneumatic or hydraulic; however, in some instances, such as in choke and kill lines, the source
of the pressure in the pressure lines is created by drilling mud or other drilling fluids.
Due to the high pressures normally associated with the pressure lines, the connection of the
pressure lines to the riser equipment is important. Currently, the connections between the pressure
lines and the riser equipment include threaded connections, use of clamps, use of locking

mechanisms such as pins, lug locks, or set screws, use of latch-dogs, and use of bolted flanges.

 However, all of these require large amounts of time and manpower to install and remove the pressure




However, all of these require | arge anbunts of tinme and manpower to instal
and renove the pressure lines resulting in well downtinme. Therefore, it is
desired in the art to have pressure lines for riser equipnent to permt
qui ck and easy installation and renoval of the pressure |lines. Choke and

kill lines for use with BOP stacks also are well known in the art. In
general, each BOP stack includes at |east one choke |Iine and one kill .
| ine. Each of the choke lines and the kill I|ines are releaseably connect ed
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capabl e of "provi ressure throug Hoke™s

the wel | bor.e and BCP ck durin illing of oil and gas wells, etc. In
current pRYBEFFELC pE‘HBk‘E‘“%‘rﬂdI??W m&i’ fi’é‘ém é?‘grefﬂoé% ldthegiessie IBep st ack for oil

or gas drillin % In sone cases, one set of choke and kill |ines may be
used for one §hgkeaaddilpings farmes with BQP Barkssisagke walhithoamsethord. Begenertl, edvbk e
and kill lines for another size and pressure rated BOP stack. For exanple,
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Therefore, in the event that the pressure at the well head increases above
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causi ng damage and p055| e |njury Accor ingly, 1nSsu a S|tuat|bn
second set of
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stack. Moreo secon |,ar ger BCP stack may also be required to
address £tHek ‘?W %”é?s‘lfro g gas ‘t"ﬂl—? @&l | head or to accommodate the various
volumes of oil or gas flowi ng through the BOP stack. However, in current
enmbodi nent s, hargoimecticorchakesamdthily lnys prasesentna tBOPOBstack fared ‘o gashdridfing. he
choke and kill lines can be different on the different sized BOP stacks.
For exanmpl ®mezxags, oht4¢t oBRke stdld i linasnndydeasal fenmiclser andprasoicrarnd BOPamok y
for the choke and kill lines than a 13 5/8" BOP stack.
and a second set of choke and kill lines for another size and pressure rated BOP stack. For example,
one set of choke and kill lines may be capable of withstanding 1,000 psi. Therefore, in the event that
the pressure at the wellhead increases above 1,000 psi, the choke and kill lines will not function and
may rupture causing damage and possible injury. Accordingly, in such a situation, a second set of
choke and kill lines having a tolerance for higher pressures, e.g., greater than 1,000 psi, must be
installed on the BOP stack.
Moreover, a second, larger, BOP stack may also be required to address the high pressures on
the wellhead or to accommodate the various volumes of oil or gas flowing through the BOP stack.
- However, in current embodiments, the connector assembly between the BOP stack and each of the
choke and kill iines can be different on the different sized BOP stacks. For example, 221 1/4" BOP
stack can have a smaller connection assembly for the choke and kill lines than a 13 5/8" BOP stack.

Therefore, it is desired in the art to have a coupling system, or choke and kill line system,

between each of the choke and kill lines and the BOP stack that is capable of withstanding high



Therefore, it is desired in the art to have a coupling system or choke and
kill line system between each of the choke and kill |ines and the BOP
stack that is capable of wthstanding high 2 pressures and al so provi des
qui ck and easy renoval and installation, thereby reducing the amount of
time that the well equipnent is being readied for or is out of service. It
is also desired in the art to have a coupling system or choke and kil
line system between each of the choke and kill lines that permts each of
t he chokepressurek pird alkq progidesquiek drasaemdvdl andlidsfablaon, tieiebe GedBORs Feafkint

uni versal ly. Anot her concern of current coupling systens, and cﬁoke and
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is the amount of weight that the connections between the c
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must sustain.- This toncern I ncreases as e Slze O

i nes or pther pressure. lines ingr e. Therefore, it is desired in the
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pressure line system that assists in relieving sonme, if not all, of the
wei ght f d¢essa8¥- t he choke and kill lines on the connections between the
choke and kill lines and the BOP stack or on connections between pressure

lines and ot henogguéqneemif culsnienplingresieral andchokéigndMi BB My stbRY @Hitokih Rurge -
address the foregoing concerns. Specifically, 1in one aspect of the present
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present invention include lines that can wt ﬁst and t he maxi num anount of
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be used on various sized BOP stacks. This aspe ese i on,
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Therefore, it is desired in the art to have a coupling system, or choke and kill line system, or other
pressure line system, that assists in relieving some, if not all, of the weight forces of the choke and
kill lines on the connections between the choke and kill lines and the BOP stack or on connections
between pressure lines and other equipment.

As mentioned above, the present inventions address the foregoing concerns. Specifically,
In one aspect of the present invention, the coupling system and choke and kill line systems, of the
present invention include lines that can withstand the maximum amount of pressure envisioned on
arparticular wellhead or riser system and that can be used on various sized BOP stacks. This aspect
of the present invention, therefore, provides a fast and efficient means of changing the choke and kill
lines from one BOP stack, or other equipment, to another BOP stack or other equipment, by utilizing
a connection designed specifically for this purpose. Accordingly, cost savings are realized with the
connection of the choke and kill lines to the BOP stacks, or other lines to other equipment, requiring

less time and manpower to accomplish.



| ines fromone BOP stack, or other equipnent, to another BOP stack or other
equi pnent, by utilizing a connection designed specifically for this

pur pose. Accordingly, cost savings are realized with the connection of the
choke and kill lines to the BOP stacks, or other lines to other equi pnent,
requiring less tine and manpower to acconplish. 3 Additionally, in another
aspect of the invention, the pressure lines for riser equipnent, coupling
systens, and choke and kill line systens, of the present invention include
a breechbl ock connection such that the pressure lines or choke and kil
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of riser equi pment Or BOP stack. Further, in _another aspect of the

i nvent i onSePRRAIBSHE halghs preseme lingsion choksiaad &ifblingsicen be easily exdsquickdy renfovedie
present invention include one or nore guide assenblies that can be secured
to the BOFmonepikee drisotehepnsuppd@P stouatdingalled.of a sedohépiptediiimy@bmehtser
superstructure, to alleviate some of the weight caused by the choke and
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stack. Accordingly, prior to the devel opnent of the present | nvention,
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coupling system provi qui ck an cren nnecrtl

the pressure lines with. the riser.equipnent; reduce the amunpt of manpower
needed to renDI{/ué—% Shoft P %Iafpetcﬁ%trtB? g&'&ﬁ}oé" heﬁ:@g&ﬁ‘ﬁ Sé’ﬁ@“?’iaggfﬂ‘éﬁuﬁnsﬁéh ine
provi de quick and efficient . connection of each of the choke and kill Iines
Wi th the BEBTSOILE BESCHt HaFntoh SuiflconEioh BT Bida eqmblics that can be secured to the

BOP stack, or other support structure, e.g., the platform or riser superstructure, to alleviate some of
the weight caused by the choke and kill lines on the connections of the choke and kill lines with the
BOP stack.

Accordingly, prior to the develoﬁment of the present invention, there has been no pressure
line system, choke or kill line system, or coupling system, which: provide quick and efficient
connection of each of the pressure lines with the riser equipment; reduce the amount of manpower
needed to remove and install the pressure lines on the riser equipment; provide quick and efficient
connection of each of the choke and kill lines with the BOP stack or othef pressure lines to other
riser equipment; and reduce the amount of manpower needed to remove and install the choke and
kill lines on the BOP stack or other pressure lines to other riser equipment. Therefore, the art has
sought a pressure line system, a choke or kill line system, and a coupling system, which: provide
quick and efficient connection of each of the pressure lines with the riser equipment; reduce the
amount of manpower needed to remove and install the pressure lines on the riser equipment; provide

quick and efficient connection of each of the choke and kill lines with the BOP stack or other



ri ser equi pnent; and reduce the anmount of manpower needed to renove and

install the choke and kill lines on the BOP stack or other pressure |lines
to other riser equipnment. Therefore, the art has sought a pressure |ine
system a choke or kill line system and a coupling system which: provide

qui ck and efficient connection of each of the pressure lines with the riser
equi pnent; reduce the anount of nanpomer needed to renpve and install the
pressure lines on the riser equipnent.; provide quick and efficient
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stack or ﬁ%gfgﬁfg%sure ﬁé@oPgléﬁh%P 1?&?‘éaﬁﬁﬁﬁé eSt tuipment.

| NVENTI ON I n accordance mnth the invention the foregO|ng advant ages have
been achi eved through the present choke and kill line systemfor at |east
two different sized bl owout preventers conprising: a choke |ine having a
choke |ine coupling nmenber for SIOVINEARY QF INEENRORN | i ne to each of the at
| east two different sized bl owout preventers; a kill line having a kil

line coupling nrakerdah@ wittle RRehiididhé ﬂﬁeg@idgladwnlf@eé Rav8B6¢h RhiclfRnAhgh @ast
t wo dlfferent sized bl owout preventers; a first blowut preventer coupllng

menber gaés%%&%@%ml Fme\%\%&@teﬂ{ for 68REst wd@fe.lfeh%f‘eat n@»&ﬁ ré%&mg bmprising:

prevent er I rst t preventer coupling ne erng a
releaseabl t he, fi.rst | owou revent ou er. to the
ok T o BTSN ol e Ll Coup R BRBherth creehln Mok iesar reg%equf
adapted fg relegzgably @nectlng the choke Iine coupling nenber to the
first stV priEirrAt Sredap Pt RIS YRBIRRR 2 kit Hac Jadng kel Bne aoypling mepbat for
coupling nmenber secured to each of the at |least two different sized

bl owout prC@WPﬁt”é% the killHme saxaghef the eleagttwe diftasent eiredddenydyt mos venters; a first blowout

preventer coupling member secured to each of the at least two different sized blowout preventers,
the first blowout preventer coupling member being adapted for releaseably connecting the first
blowout preventer coupling member to the choke line coupling member, and the choke line coupling
member being adapted for releaseably connecting the choke line coupling member to the first
blowout preventer coupling member; and a second blowout preventer coupling member secured to
each of the at least two different sized blowout preventers, the second blowout preventer coupling
member being adapted for releaseably connecting the second blowout preventer coupling member
to the kill line coupling member, and the kill line coupling member being adapted for releaseably
-connecting the kill line coupling member to the sécond blowout preventer coupling member, wherein
each of the at least two different sized blowout preventers includes the first and second blowout
preventer coupling members, thereby facilitating the choke and kill lines to be releaseably connected

to each of the different sized blowout preventers.



menber being adapted for rel easeably connecting the second bl owout
preventer coupling nenber to the kill Iine coupling nmenber, and the kil

|l i ne coupling menber being adapted for rel easeably connecting the kil

| ine coupling nenber to the second bl owout preventer coupling nenber,
wherein each of the at |least tw different sized bl owout preventers

i ncludes the first and second bl owout preventer coupling nenbers, thereby

facilitating the choke and kill lines to be rel easeably connected to each
of the differ entfisihet Gt OMRLhoRE SUKNT [ figatyure of the choke
and kill line systemis that the choEéﬁﬁﬁﬁﬁéﬁﬁﬁ%#Pﬁ%gﬁﬁﬂﬁﬁf°ﬂﬁﬂg“? eFanfl st

bl owout prevent I nber be rel easeably connected to forma
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bl owout preventer co Ljng menber may be rel easeably connected to forma
br eechbl ofRETHRe#] tgg KillANG cpupling gimbeeangdfthe seeonsikieous prkvente douplingeneayist em
is that the choke lIine coupling nmenber may be a mal e coupling nmenber and
the firstmapboiediscaplyopartctad te tomplaibnepchis odietonnayiomneA foth@Tedt&re 6 OB bidk@ and

menber; and the kill line coupling nenber may be a mal e coupling nenber -
and 't he skitidind spkcmisiiat fHe@HENHIBE cOOUR ineﬂbsﬁﬂ%%aw bpnif: hEHAR i ng
menber. An additional feature of the %hoke and kil l ﬁ$%ghs stenf%gﬁﬁﬁggkthe
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bl owout preventer coupling ne e“coup

kill line i f le c | i ng menber and the second
bl owout p?lg@g%{rlé%g oup ?%%ﬁnéc g?lgmsﬁ Sﬁcoﬁgr’g’woﬁgﬂﬁ‘l"i‘l% o8 membes mpy
anot her feat re}of tEe chﬁge nd kill line systemis that the choke |ine
coupl i ng A?Feﬁg‘f AHERIPHRS FERBe ieb%siiértmal fremsf thergokhands kil dine lsystano istthat the
prevent er cou?ling menber nmay be a female coupling nenber; and the Kil

li ne couptioks A AppIngERembsT may eralfemalo gpiriling member and the first blowout preventer

coupling member may be a male coupling member; and the kill line coupling member may be a
female coupling member and the second blowout preventer coupling member may be a male
coupling member. Still another feature of the choke and kill line system 1s that the choke line
coupling member may be a male coupling member and the first blowout preventer coupling member
may be a female coupling member; and the kill line coupling member may be a female coupling
member and the second blowout preventer coupling member may be a male coupling member, Al
further feature of the choke and kill line system is that rthe choke line coupling member may be a
female coupling member and the first biowout preventer coupling member may be a male coupling
member; and the kill line coupling member maybe a rﬁale coupling member and the second blowout
preventer coupling member may be a female coupling member.

In accordance with the invention the foregoing advantages also have been achieved through
the present choke and kill line system for a blowout preventer comprising: at least one choke line

coupling member, at least one of the at least one choke line coupling members having first and



menber and the second bl owout preventer coupling nenber may be a nale
coupling nenber. A further feature of the choke and kill line systemis
that the choke |line coupling nmenber may be a female coupling nmenber and
the first blowout preventer coupling nenber may be a nmale coupling nenber;
and the kill line coupling nenber nmay be a mal e coupling nenber and the
second bl owout' preventer coupling nenber nmaybe a femal e coupling nenber.
In accordance with the invention the foregoi ng advant ages al so have been
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| east one kill line coupling nenber, at |east one of the at |east one kil
line couphqmigrs amsdirs andsecenl kill ine crindheBisot lik ¢rd beingedametiip bt tedeatéablt
kill line end being adapted to be rel easeably connected to a kill line and

t he secordnibdcied td 4 ki€l [mpdnddk sgoadiantiaeeidbeb adapéd toibe ircrRAAEEHhG atiEAdnWiithh
the bl owout preventer, wherein the first choke line end is adapted to fonn
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is adapted to forrn a breechbl ock connection wth the
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achi eved t roug e present coupling sy easeab y cofth
line to §{$Lomout preventer conprising: a plate haV|ng a plate guide
menber, PSt line coupling nember, and a bl owout preventer connector

menber in fluid communic tLon wth the first Iine coupling menber and in
£1 ui d In accordance with the invention the foregoing advantages also have been achieved through

the present coupling system for releaseably connecting a line to a blowout preventer comprising:
a plate having a plate guide member, a first line coupling member, and a blowout preventer
connector member in fluild communication with the first line coupling member and in fluid
communication with the blowout preventer; and a line assembly having a line, a line assembly guide
member, and a second line coupling member, wherein the first line coupling member and the second
line coupling member are each adapted to be releaseably connected with each other.

A further feature of the coupling system for releaseably connecting a line to a blowout
preventer 1s that the first line coupling member may be a female coupling member and the second
line coupling member may be a male coupling member. Another feature of the coupling system for
releaseably connecting a line to a blowout preventer is thét the first line coupling member may be
a male coupling member and the second line coupling member may be a female coupling member.
An additional feature of the coupling system for releaseably connecting a line to a blowout preventer

is that the line assembly guide member may include at least one flange and the plate guide member



comuni cation with the bl owout preventer; and a |ine assenbly having a
line, a line assenbly guide nenber, and a second |ine coupling nenber,
wherein the first line coupling nmenber and the second |ine coupling nmenber
are each adapted to be rel easeably connected with each other. A further
feature of the coupling systemfor rel easeably connecting a line to a

bl owout preventer is that the first line coupling nenber nay be a fenale
coupling menber and the second |ine coupling nmenber maybe a mal e coupling

menber . Angtib@idd £ adaur dhe GrodvB adGRIoF RBeiSMS R §QL: onE?ﬂaE%é gl %o@g{‘f&%ﬁ&i ng
upl er nay be

aline to a blowut preventer is that the first line co ing ne

a male c ' 1] e upl i ng._nenber. be a femal e
coupl i ng%ﬁgiﬁ%gl%lﬁg g% %ﬂlﬁ)g%(]ﬁa? %gﬁgﬁ%eg{l%%mg?a ?‘ﬁ\e"oc c?ﬁ?)‘icflﬁblsﬁ?% the maf‘iﬁu“[ga
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menber 7 may include at | east one groove adapted for receiving the at |east
one fl an§&c gopye pdapiediferaecdwag theat least onp Bangsu gl funthersiystemfiterconplimayeatatl y
connecting a line to a blowut preventer is that the plate guide nenber
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In accordance with the invention the foregoing advantages also have been achieved through
the present coupling system for releaseably connecting a choke line and a kill line to each of at least
two different sized blowout preventers, the coupling system comprising: a choke line coupling
member, the choke line coupling member having first and second choke line ends, the first choke
line end being adapted to be releaseably connected to a choke line and the second choke lline end
being adapted to be in fluid communication with each of the at least two different sized blowout
preventers; a;d a kill line coupling member, the kill line coupling member having first and second
kill line ends, the first kill line end being adapted to be releaseably connected to a kill line and the
second kill line end being adapted to be in fluid communication with each of the at least two
different sized blowout preventers.

A turther feature of the coupling system for releaseably connecting a choke line and a kill line

to cach of at least two different sized blowout preventers is that the first choke line end may be

adapted to form a breechblock connection with the choke line and the first kill line end may be



I n accordance with the invention the foregoing advantages al so have been
achi eved through the present coupling systemfor rel easeably connecting a
choke lint-, and a kill line to each of at least two different sized

bl owout preventers, the coupling system conprising: a choke |line coupling
menber, the choke |ine coupling nmenber having first and second choke |ine
ends, the first choke |ine end being adapted to be rel easeably connected

to a chogﬁ | ine and the second choke |ine end being adapted to be in fluid
communi c&ORRIFC Rifen dbresrhBlock pramggtionaytthe il ling.f Argtegifeatire ofthptanpbing system

preventers; and a kill line coupling menber, the kill line coupling menber
havi ng f ifprreleagedbly semnsctinge dhbkd linvend a#E] litehecdch gt lédst twol di figeBitedBloRgut
adapted to be rel easeably connected to a kill line and the second kil

li ne end pheicngrsasitat 6@ firg chiékeilie bhdiingy m@k&aﬂhg thebeflarf@afd e ifi pﬁe g
|l east two different sized bl owout preventers. A further feature of the

coupling rﬁéﬂflsﬁceMai%rcorugflilfgra@@ﬁlmry &I?Qc'(l}ﬁ '+dapgea [£0PHE cloiéélglgfggfg{:rﬁafk L H]]eglselfalgfyst to

each of at 'l east two rent size owout prevent

choke line_end ma e .. adapt to for reechbl.ock connection with the
choke |1 nanitiin Rk viof SRP} T\ a0 Eishohen) 5L dilGn Eirep Samsmpitventers 1
breechbl ock connection with the kill line, Another feature of the coupling
system ftoa thefisbdiekslige @dipaydeiafgmale cpudmeimareben prl the gt kill lineeent onaydehr of
-at least two different sized blowut preventers is that the first choke
| i ne end femgle beupdingmieaben Uil angtheefelyere oditic cohginfzisysem Korrbledseatdy englectimy be
a mal e coupling nenber. An additional feature of the coupling systemfor

r el easeakehyke larmune atkilndneoGACke ok leag taddifferdit bized b8 olipréaalerOt il egast
two different sized blowout preventers is that the first choke line end

may be acher@ale aoHRY bog féﬁﬁ'@%ﬁplﬁt{gﬁg&ﬁ@er%ﬁ({ &k fikd ki 1lnleRBa %@f‘b@%aﬁ%gﬁl%r

femal e coupling nenber. Still an r feature of the cou ng syste
r el easeabl PR @G HePBare of the coupling system for releaseably connecting a choke line and a kill

line to each of at least two different sized blowout preventers is that the first choke line end may be
a male coupling member and the first kill line end may be a female coupling member.

In accordance with the invention the foregoing advantages also have been achieved through
the present pressure line system for riser equipment comprising: at least one pressure line coupling
member, at 1east_ one of the at least one pressure line coupling members having first and second
pressure lime ends, the first pressure line end being adapted to be releaseably connected to a pressure
line and the second pressure line end being adapted to be in fluid communication with the riser
equipment, wherein the first pressure line end is adapted to form a breechblock connection with the
pressure line.

A further feature of the pressure line system for riser equipment is that the riser equipment

may be a tensioner, a slip-joint assembly, or a slip-joint tensioner assembly.



choke line and a kill line to each of at |east two different sized bl owout
preventers is that the first choke line end may be a fermal e coupling
menber and the first kill Iine end nay be a nale coupling nenber. A
further feature of the coupling systemfor rel easeably connecting a choke
line and a kill Iine to each of at least two different sized bl owout
preventers is that the first choke line end may be a male coupling nenber
and the first kill line end may be a femal e coupling nmenber. |In accordance
with the invem TeNg LRg: : een achi.ev t hr ough
the present p ?{eéscgﬂrd gﬁelaei“fr{g] t§§§’t" Ee}?ﬁo? g?/ea}?llteg%‘ﬁg %‘g‘{?ﬁ %ﬁ% ?\a\[{S%él g‘ﬁ% Ped F%?Vegg’r?'é@s t
one pres i qupl.in menpber, at .|l east one .of the at |east one
pressur e%ﬁr ?e{ggéé] gﬁ‘beg?“ﬁ‘g lhpr%%f)séer”é rtlcﬁeﬂfi%@q”l”?'??f CORBNYRE oA BTESPE 45 having Adirainds,
the first pressure |ine end being adapted to be rel easably connected to a
pr essur e Prosfiielingfdd ppda sseansiiiessiie §aeend. the fiest presuisding gndltrapteadirstbrdoehtilock
fluid communication with the riser equipnment, wherein the first pressure

| i ne end cpuplagdapmder el thosevond presmehbiddeingadameatioi benin Wuidtobdd@inidaties s4tha
line. A further feature of the pressure line systemfor riser equipnent is

t hat t he prdssiee saet ﬁtﬂﬁﬁccoﬂzﬂ%eebﬁbl@cﬁ&ﬂﬁlﬁr%ﬂﬁémb@ixﬁﬁt:hiﬁtjarﬁhﬁhicmeﬁﬁﬂ e {iggr a
e

slip-joint tensioner assenbly. . 9 In accordance with the I nvention
f or egoi ng,agvant agesinahsq gﬁhi h...the present pressure
line syst%mgefﬁor' rser equfsgﬁ%ﬁ%h%%ggrﬁrl & gig{]:%g'ggﬁégeg%ﬁ?a EyIclon © egj?hﬁsgcol“ r st

pressure,|i a.secopnd. pressure.line end, the first pressure line
end havi Réeegh%fl (I)%I'Rg? ‘?[gglgé%%nb e(r)@qfog-g Bgfﬁefﬁéoclr‘?ﬁﬂ’ﬂf?fm%ﬂﬂft‘t’??é‘ teeRrgEredmg aadiihe end
bei ng adapted to be in fluid conmunication with a pressure source; and a
second bFEBEABPEER: coupl i ng menber in fluid conmmunication with the riser
equi pnent, wherein, the first breechbl ock coupling nenber is rel easeably
connect ed t o fHErtke &eshge of the pressure line system for riser equipment is that the riser equipment

may be a tensioner, a slip-joint assembly, or a slip-joint tensioner assembly. Another feature of the
pressure line system for riser equipment is that the first breechblock coupling member may be amale
breechblock coupling member and the second breechblock coupling member may be a female
breechblock coupling member. Anadditional feature of the pressure line system for riser equipment
is that the first breechblock coupling member may be a female breechblock coupling member and
the second breechblock coupling member may be a male breechblock coupling member. Still
another feature of the pressure line system for riser equipment is that the pressure line may include
a diameter greater than two inches. A further feature of the pressure line system for riser equipment
is that the pressure line may be capable of withstanding pressures in the range from 100 psi to 20,000
psi.

The pressure line systems, choke or kill line systems, and coupling system of the invention,
when compared with previously proposed pressure line systems, choke or kill line systems, or

coupling systemns, have the advantages of: providing quick and efficient connection of each of the
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breechbl ock coupling nmenber to forma breechbl ock connection between the
pressure line and the riser equipnent. A further feature of the pressure
line systemfor riser equipnent is that the riser equipnent nmay be a
tensioner, a slip-joint assenbly, or a slip-joint tensioner assenbly.

Anot her feature of the pressure line systemfor riser equipnment is that
the first breechbl ock coupling nenber nay be a nale breechbl ock coupling
menber and the second breechbl ock coupling nmenber nmay be a fenale

br eechbl pedsswrelipts with the pherequipment) éédut@p Me dneaint's Bnsd o%ﬁn&ﬂ&ﬁé%rﬁové %
systemfor riser equipnment 1is that the first breechblock coupling me

may be ajfseBhepRERECI:Qa ifhé:x?éépécgﬂﬂgﬁﬁ; d Shdﬂ%ﬁmcﬁc*}ﬁd %g%?eﬂg %?ﬁ E)lef.gé: or

coupling menber nay be a nale br cou

f f t that th
or essur el %htﬁ'éﬁon‘% AR s VIR BYERETAH éwh?riv?es?ﬁahﬁ% CVERRSE P 1

feature of, the essure I|ne system for riser pnent is that the

pr essur e "f4URBE “’i?é“&fﬁhaiﬁp%wgf“eweﬁl HSHCEOHE gl 1 Ib‘ﬁ h@a eleokejapd killdinesongke BOBm
100 psi to 20,000 PSL The pressure line systens, choke or kill line

syst ens, S@dbohnmpmﬁngnsysﬁﬂamdkrnhmeqmpmﬂnlon when conpared with

previ ously proposed pressure |line systens, choke or kill |ine systens, or

coupling systens, have the advantages of. providing quick and efficient
connection of each of the 10 pressure lines with the riser equipnent;

reducing the amount of MaEWETDESEREETION CABK& g@ﬁﬂ? ginstall the pressure

lines on the riser equipnent; providing quick an I cient connection of

o tr o pef RIS ARGV b RERAA Do tNE IR BB A0 AURTLRLERAG e

lines to other riser equip ucin

to renove anded1 §tls a %optweew 8P t?xié %la%na%se@lbllylf sllc)lwl;]](alg FO(9 the BOP

FIG. 3 is a side view of a line assembly of one specific embodiment of the present invention.

FIG. 4 is a top view of the line assembly shown in FIG. 3.

FIG. 5 is a side view of one specific embodiment of the coupling system of the present
invention.

FIG. 6 is a top view of the coupling system shown in FIG. 7.

FIG. 7 is a side view of a female line coupling member of one specific embodiment of the

present invention.

FIG. 8 is a side view of a male line coupling member of one specific embodiment of the
present invention.

FIG. 9 is a perspective view of a slip-joint tensioner assembly having a specific embodiment
of the pressure iine system of the present invention.

While the invention will be described in connection with the preferred embodiment, it will

be understood that it is not intended to limit the invention to that embodiment. On the contrary, it
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stack or other pressure lines to other riser equipnent. BRI EF DESCRI PTI ON
OF DRAWNGS FIG | is a side view of a plate assenbly of one specific
enbodi ment of the present invention. FIG 2 is a top view of the plate
assenbly showmn in FIG 1. FIG 3 is a side view of a |ine assenbly of one
speci fic enbodi nent of the present invention. FIG 4 is a top view of the
line assenbly showmn in FIG 3. FIG 5 is a side view of one specific

enbodi nment_.qf coupl.i system qf. the present invention, FIG 6 is a
top view ‘81"%?‘#1‘%9?%%?613? *H’gaq &y ?ﬁakféﬁa'ilwsmﬂéeqwalmtaasmﬁysbeénoéuddéwmmmh@f a
femal e |ine _coupling nmenber of one specific enbodi nent of the present

i nvent i onSPURaad seppef thegnvration asdefinedibythk eppendel daiupl | ng nember of one
speci fic enbodi ment of the present invention. FIG 9 is a perspective view
of a slip-joint tensioner assenbly having a specific enbodi nent of the
pressure line systemof the present invention. Wile the invention will be

descri bed in connepkirany v PESORIPIRIR qul\qsl ??E@ﬁi@gﬂil%obihmﬁ’lt% a’? €

understood that it is not intended to [Imt the invention to

enbodi nment . > r it 11 is intended to cover_all alternatiyves,
nodi fi cat i ongB rgn y'g’gﬁﬁe\?g‘f%h@s‘? pregat fPé’ﬁml?é"?Cﬂf?lcﬁa@dgwslsqu{eqchgoc%%nﬂ?ct“o%d
scope of the invention as _defined by the appended clainms. DETAILED

DESCRI PT| wmﬁa%@mﬁaf%& s cseRKitsquipment associated with drilling and production risers.

In one specific embodiment, the pressure lines are choke and kill lines for use with BOP stacks. In
another specific embodiment, the pressure lines are utilized with various riser equipment, such as
tensioners, slip-joint assemblies, and slip-joint tensioner assemblies. The use of the breechblock
connections permit quick and easy installation and removal of the pressure lines from the BOP stacks
and the riser equipment.

In another aspect, the invention is directed to a coupling system for use on or in connection
with BOP stacks to permit quick and easy installation and removal of pressure lines from the BOP
stacks.

In all of the embodiments, the pressure in each of the pressure lines may be created
pneumatically, hydraulically, by drilling mud, by drilling fiuid, or by any other method known to
persons skilled in the art.

Referring now to FIGS. 1-8, in one aspect, the invention is directed to coupling system 30
which is, in this embodiment, choke and kill line system 32 for releaseably connecting .Iine 60 to
blowout preventer 38 (FIG. 5). Broadly, coupling system 30 includes plate assembly 40 and line

assembly 50. Line 60 may be choke line 61 or kill line 62.
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Broadly, in one aspect, the present invention is directed to the use

of breechbl ock connecti ons between various pressure lines for use with
equi pnent associated with drilling and production risers. |In one specific
enbodi ment, the pressure |lines are choke and kill lines for use with BOP
stacks. In another specific enbodinment, the pressure lines are utilized
with various riser equipnent, such as tensioners, slip-joint assenblies,
and slip joint tensioner assenblies. The use of the breechbl ock

connect i ons e hssatibly 40 aRtdeARNe 1D HiAL haid AtniRds Elrfdr:p%g%'ggtllﬁfggu%ﬁgxgrg@% & he

lines fromthe BOP stacks and the riser~ equl pnent. n

i nvent i Orygl i . ling s for use.on or jn connection
wth o St SAFLERE! Bk @ S LR QTSR Ble ST Bt o e sopvn W
pressure |ines f£0g1the BOP ~stacks. In all of the enbodinments, the

pr essur e HHC BIERCIE AV ihelspreably Granert eSO nshpkplinegleer kil linp iz torkdewaabtoyenter
hydraulically, by drilling nmud, by drilling fluid, or by any other method
known t o 38péftemaiyelk plajegidementher 4fray iRdderan ngmoe Wahges b S litalet8s alisAmene
aspect, the invention is directed to coupling system30 which is, in this

enbodi nmenif inc#eéebla ol withiplatd dss@nigy 30 ©TeBAcA cdnft8 BaEEM HoICAMRE ¢ RE lHen e
60 to blowout preventer 38 (FIG 5). Broadly, coupling system 30 i ncludes

plate as ﬁﬁ@bbﬁ%@g?@@enkér AE. 1ARe %&&fm@rﬂsaéggpgw }gt%esng%,agg |7-;{I gllérggue.: éggse Wga#{s:g: 46

kill line 62. 12 ate assenbly 40 inclu

and pl at j er 48. Plate guide nmenber 46 includes groove
49 to fag?P?¥g§g%?ﬁg%écvgﬁggnt of line assenbly 50 with plate assenbly 40

to releaseabl¥ coquct.lfge 60, cqoke line 61, or kill line 62 to bl owout
prevent er late 44 also includes line'coupling member 80 having cavity or lumen 89 for permitting

fluid to pass through line coupling member 80. Line coupling member 80 may be choke line
coupling member 81 or choke line coupling member 82 depending on whether a choke line 61 or a
kill iine 62 is being releaseably cormec;ted to line coupling member 80. Line coupling member 80
includes first end 83 which may be a first choke line end 84 or a first kill line end 84. Line coupling
member 80 also includes second end 86 which may be a second choke line end 87 or a second kill
line end 88. Second end 86 may be secured directly to blowout preventer 38 or may be connected
to blowout preventer coupling member 90 as shown in FIGS. 1 and 7 which is then secured to
blowout preventer 38. Blowout preventer coupling member 90 includes cavity or lumen.93 for
permitting fluid to pass through blowout preventer coupling member 90 and into blowout preventer
38 through blowout preventer passageway 39. In this specific embodiment, blowout preventer
coupling member 90 is disposed along, or connected to, line coupling member 80 to facilitate

securing line coupling member 80 to blowout preventer 38.
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38. Alternatively, plate guide nmenber 46 may include one or nore flanges to
facilitate the alignnent of |ine assenbly 50 with plate assenbly 40 to

rel easeably connect |ine 60, choke line 61, or kill line 62 to bl owout
preventer 38. In the enbodi nent shown in FIGS. 1-4 and 7-8, flange 66 is.
adapted to be inserted into groove 49. Plate 44 also includes |ine
coupling nenber 80 having cavity or lunen 89 for permtting fluid to pass
t hrough |ine coupling menber 80. Line coupling nmenber 80 may be choke |ine
coupl i ng menbéy sBAVR N sk & and hdleweys Pravgniceetipling@enibaeiids ageparushetbar a
choke line 61 or a kill line 62 is being rel easeably connected to |ine

coupl i ng thasisreruradat firsimmd G6 wiblovgunprbener@6upling Ghdthes 9B kd Slteefath,&310h b?. h
maybe a first choke line end 84 or a first kill line end 84. Line coupling

nmenber 8Geand@nd BE bBie® osEHOREe BElipfRe WRin®br TRY sRGraA 15 BoAAd: ;91%9 xr3kne end
e

¥
87 or a second kill line end 88. Second end 865nay be secur ITéctly to

bl owout preve I - Qr . e | reventer cauplin
renber 90 a5 Shosa e aRer p8isaaRRELk e HEorhaR ol By oo
preVentekm%%i Blomou% gfeveaﬁﬁr coupling nenber 90 includes cavity or |unen
93 for pPerH PPFREETY Gidranmkyhaart d’(Fdfﬂ“g)lﬂHGﬁS]ﬁ@C%ﬁ“@@i@ﬁt%rﬁfﬁm&dmen@lm&er
90 and into bl owout preventer 38 through bl owout preventer passageway 39.
In this &5aterilintegsbitmpate 24piushdat linscendimg erembeifis infiyidxenbeuni@foh with

di sposed al ong, or connected to, line coupling nmenber 80 to facilitate
securingbeWénmaﬂmhﬁngmﬁmgﬁ@rhﬂﬁmmnmbmﬁmnutmﬁﬁ@ﬁﬁﬂkﬁﬁl@Bcmﬁﬁné&wﬁmawmi%”
FIGS. | and 7, blowout preventer coupling nenber 90 is a separate nenber
that i s smowtedplate 44irst end 91 of bl owout preventer coupling nenber 90 to
plate 44 by bolts 100. Second end 92 of bl owout preventer coupling nmenber

90 is securedntaofbospetitic BRHEYERLR! lir;)thoupling member 80 and blowout preventer coupling
90 are formed integral with plate 44 such that bolts 100 are not necessary.

Referring now to FIGS. 3-4, line assembly 50 includes line 60 (which may be ci;oke line 61
orkill line 62) having cavit§ or lumen 67 for permitting fluid to pass through line 60. Line assembly
50 also includes line assembly guide member 64 and line coupling member 70. Line coupling
member 70 may be choke line coupling member 71 or kill line coupling member 72 depcﬁding on
whether a choke line 61 or a kill line 62 is being releaseably connected to line coupling member 70.

Line 60, choke line 61, and kill line 62 preferably include swivel connector 69 to facilitate
connection of line assembly 50 to swivel assembly 110 (FIG. 7) to provide easy maneuvering of line
assembly 50 for releaseably securing line 60, choke line 61 or kill line 62 to plate assembly 40.

Line assembly guide member 64 may include one or more flanges 66 to facilitate the
alignment of line assembly 50 with plate 44 to releaseably connect line 60, choke line 61, or kill line
62 to blowout preventer 38. Alternatively, line assembly guide member 64 may include one or more

grooves to facilitate the alignment of line assembly 50 with plate 44 to releaseably connect line 60,
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Li ne coupling nenber 80 is secured to plate 44 by bolts 100 or other

devi ces and net hods known to persons of ordinary skill in art, e.g.,
wel di ng, threaded connection, or formng line coupling menber 80 integral
with plate 44, such that line coupling nenber 80 is in fluid conmmunication
with blowout preventer coupling 90. In this enbodi nent, second end 86 of
line coupling nmenber 80 is secured to plate 44. In another specific
enbodi nent, |ine coupling nmenber 80 and bl owout preventer coupling 90 are
formed i Aekgrme Ohiarilbling &2 whlosuhprementer38) nsthe embedimenioshowe CeEKHY, ¥-4 and
Referring now to FIGS. 3-4, line assenbly 50 includes line 60 (which may be
choke |i e, Bingedit ikhddptddimee 6i29riddantonrgoozavdty or lunen 67 for permitting
fluid to pass through line 60. Line assenbly 50 also includes line

assenbly gui dﬁm@%&ﬂﬁfng%n?d&ﬂ?d AHA8inE Qb{%l}hgrﬂie%@%mzpoe rHer%alﬁg %'EFEluf'e'ago ezgg”ber

70 may be choke |ine Coupling nenb kKill lirne coupli

dependi n i 6

reloeas eabl 3“85%% E%fgwﬁgmgé(ﬂg\vn ELOd) erso% éi‘Barylg_ lHén 6an bﬁﬁl?g‘“i“?lﬁémél
and kill line 62 referably |nclude swi vel connector 69 to facilitate
connect | 69POFE MCHD R {SBANPy ety S5 to 488 eoHpIpe Memberidysing)a lanp et de
easy maneuvering of line assenbly 50 for releaseably securing |ine 60,
choke | i heligiiflapgeskpding 4 thrpad@ixonwechbmoeusinsardstemal tockingevias ez ¢ pguide
menber 64- may include one or nore flanges 66 to facilitate the alignnent
of |ine assersbisyreBObynvhibh ihedoaplitd nicmbree? Bia saatib iy wantegito lind@uflihg mhdiohee
line 61, or kill line 62 to blowut preventer 38. Alternatively, line

assenbl y gguildle prepsrharenfoddiment, 16 koiding Reener MP[sGeleHeMY S&ubd b Raé Eé&p%@ the
al i gnnent of Ilne assenbly 50 with plate 44 to rel easeably connect I|'ine 60,

14 choke g fdgr &ilto, lerm 5b}ekcﬂb'ld?;ﬁ c@%xet:@ormmé. PEeyenter 38. In the

enbodi nent shown in

While breechblock connections are known by persons skilled in the art, briefly, in ones
embodiment, breechblock connection 94 is formed by segmented teeth 95 having teeth valleys 96
therebetween for receiving segmented teeth 95. Segmented teeth 95 may be any shape or size
desired or necessary to facilitate releaseably securing line coupling member 70 to line coupling
member 80. For example, in one specific embodiment, each of the segmented teeth 95 are
rectangularly shaped having 90 degree angled corners and sides. In another specific embodiment,
each of the segmented teeth 95 are trapezoidally shaped having corners and sides angled at degrees
other than 90 degrees.

In the embodiment shown in FIGS. 1, 3, and 5-7, line coupling member 70 is female coupling
member 98 having segmented teeth 95, teeth valleys 96, and breechblock slots 97; and line coupling
member 80 is male coupling member 99 having segmented teeth 95 and breechblock slots 97. Line
coupling member 80 is inserted into line coupling member 70 by passing segmented teeth 95

disposed along line coupling member 80 through breechblock slots 97 disposed along line coupling
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7-8, flange 66 is adapted to be inserted into groove 49. Line coupling
menber 70 and |ine coupling nmenber 80 may be rel easeably secured to each
other to formany type of connection known to persons of ordinary skill in
the art. For exanple, line. coupling nenber 70 may be rel easeably secured
to line coupling nenber 80 using a clanp, using bolted flanges, using a

t hreaded connection, or using an external |ocking device, such as a pin,

|l ock 117 1~ Z71 lug, or set screw, by which line coupling nenber 70 is

ext er nal Ingerslenfigcnddhusopdshing sepmepted ngtiErdigioseddnglifle SoupliBE S=RBE 70 throu
enbodi ment, |ine coupling nenber 70 is rel easeably secured to |ine cou% i ng

menber 8GrédehbioEHRIgs bvagﬁmehchﬁgqme@@ﬁﬁﬂng@ne%fbeﬁ|§¢.f§geﬁine3cﬁg&glgmerg¢%'gﬁﬁ/

breechbl ock connections are known by persons s int

in ones i : K ction,.94 is farnmed by segnented teeth
95 havi ngrTenerieg atp LBE EGERR, ARILECTTRES tBng wedpoior dag bl Bamesgen s,
Segnent ed t?eQQ 95 may be %ﬂ% hape. or Size desired or necessary to

faci | it at e OFaTEHsRuB) %g@@tf ﬂg b pHincsoupimg mymberiftare digpased withie testuylleysy
menber 80. For exanple, in one specific enbodi nent, each of the segnented

t eet h 95 94rad thpp betaegusesmieyted ltatbdd ofidned cogpl 9@ notegiree 80, anddeettettiodmed 9800 ine
sides. In another specific enbodinent, each of the segnented teeth 95 are

tr apezoi daliplingsimaged Shaeidivgoed Within R valilae 96 anbthe betveds HoaRbted Uehieds $han
90 degrees. In the enbodi nent shown in FIGS. 1, 3, and 5-7,” line coupling

menber 70ink sodp@iiphRnberpd.i ng nmenber 98 having segnented teeth 95, teeth
val | eys 96, and breechbl ock slots 97; and line coupling nenber 80 is nale

Coup! | 09 bRt BOAE e SEh L SR B
segment e%sédqg L&ur%‘?me coupling member 70 to line coupling member 80 and to prevent vibrational forces
from inadvertently rotating and releasing line coupling member 70 from line coupling member 80.

As mentioned above, line coupling member 70 and line coupling member 80 may be female
coupling members 98 or male coupling members 99. As shown in FIGS. 1 and 3, line coupling
member 70 is female coupling member 98 and line coupling member 80 is male coupling member
99. It1s to be understood, however, that any combination of female coupling members 98 and male
coupling members 99 may be utilized in forming the connection between line 60 and blowout
preventer 38.

Female coupling member 98 and male coupling member 99 may be any connector system
known to persons skilled in the art. For example, the connection of female coupling member 98 with
male coupling member 99 may be formed by a use of a clamp, use of bolted flanges, a threaded
connection, an external locking device, such as a pin, lock lug, or set screw, by which female

coupling member 98 is externally connected to male coupling member 99, or any other device or

method known to persons of skilled in the art. However, as shown in FIGS. 1,3,and 5-7, in a
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di sposed al ong |ine coupling menber 80 through breechbl ock slots 97

di sposed al ong line -coupling 15 nenber- 70; and, thus, passing segnented :
teeth 95 di sposed along |line coupling nenber 70 through breechblock slots
97 di sposed along |line coupling nenber 80. After |ine coupling nenber 80 is
fully inserted into |ine coupling nmenber 70, |ine coupling nenber 80 or

| ine coupling nmenber 70 is rotated such that segnented teeth 95 of I|ine
coupling nmenber 70 are disposed within teeth valleys 96 and thus, between
segnent ed of Ling coupling,menber 80, and segnmented teeth 95 of
he coudtiien o EMp@imaty e Ste sRHUTE ferihenos asd et eyshiosmemion Hhion
bet ween sqgnegte teeth 95 of |ine coupling nenber 70. A set screw 125 or
| ock |ug 12echbloek eanagsiord4al ong |ine coupling menbers 70, 80 may be used
to secure line coupling nmenber 70 to |ine coupling nenber 80 and to prevent

vi brational foReésring nomoiFi@ady eranethtd spedifit ﬁh&dﬁl@n@ﬂﬂfth@ine@fﬁioﬁ%résisﬂ'@liﬁé%‘i@bi ng
menber 70 fromline coupling nenber 80. As nentioned above, |ine coupling

menber 70 aggbel iménmedtidhiwvig fRFRRE o=t I ng - ers, 98 or
e B R L

mal e coupling nmenbers 99- As shown in FIGS.

70 is fe : £Ng 9 -1.ine coupling nme rr.80 1's male

couplingnﬁgﬁ%ggygggggpggggﬁﬁg’ g%ﬁﬁﬂﬁ?g?ggﬁ?zﬁﬁﬁgﬁ%ﬁggﬁﬁgﬁ‘ﬂﬁ§n%ﬂﬁﬂﬂﬁéﬂion

of fenalelﬁe hjn nmenbers 98 and Ie coupling nmenbers 99 may be utilized
oS AR B BRSSP PHR0 800 EHench IS Uk atens Nev G S0agited

in form ng, "the

Femal e coqglingﬁf nbin 98 and mal e coupling menber 99 may be any connector

system knofi'4 pg‘éﬁ" YRsASRMPIYegvhieh sHecomarated-hereiobanmpftence; heweannests bn of

~femal e coupling nenber 98 with nale coupling nenber 99 may be fornmed by a
use of a &nggrpoodidiet by repwivingdhé irangesl, owertshipgeideshrrels 132, 134, FIG. 9 illustrates a

tenstoner 140. Additionally, by removing the cylinders 150, FIG. 9 illustrates a slip-joint assembly

160.

While FIG. 9 is directed to one specific tensioner, slip-joint assembly, and slip-joint
tensioner, it is to be understood that any riser equipment, or any tensioner, slip-joint assembly, and
slip-joint tensioner, may be used in connection with pressure line 200.

Pressure line 200 includes line 220 having first pressure line end 222 and second pressure
line end 224. Second:pressure line end 224 is adapted to be in fluid communication with a fluid
source (not shown) such as air pressure vessels, hydraulic fluid reservoir, drilling mud reservoir, etc.,
through flange 225 or other similar component readily known by persons skilled in the art for
connecting second pressure line end 224 to the fluid source. First pressure line end 222 includes a
pressure line coupling member 230 (FIGS. 7 and 9). Riser equipment 210 also includes pressure line

coupling member 240 (FIGS. § and 9) as a component of the control interface of riser equipment 210

s that riser equipment 210 may be operated. Pressure line coupling member 240 is in fluid
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connection, an external |ocking device, such as a pin, |lock lug, or set
screw, by which female .coupling nenber 98 is externally connected to nale
coupl ing nmenber ‘99, or any other device or nethod known to persons of-
skilled in the art. However, as shown in FIGS. 1, 3, and 5-7, in a 16
preferred enbodi nent, the femal e coupling nenber 98 and the mal e coupling
menber 99 form breechbl ock connection 94, Referring nowto FIG 9, in

anot her specific enbodi nent of the invention, pressure lines 200 are used
in connection with riser equi pment 210. As nentioned above, riser equi pnent

my be a bRARMRARSH with Heigless@t 'ﬂ&t_iv%f%ﬁ%Hﬁg%(nen%rog?iéérlebﬁ)i'ghgj\}\ggughgi.%"?%f_?ljﬂgr% 490

assenbly, all of which are known in the t.

t ensi oner 1 i.sclosed in. U S. . Pate 6, 530,43 )Q

entit1ed ARt as Al IoqlRR A3 imioh e o s s R NI by
reference; ho ek, it. {s to Pe under st ood that by renoving the inner and
outer slip-joi ntH5RFGSSirglineppuplrgmenters 239, 240aishpun asF1GS. T-8asheoredemala bne
Additionally, by renoving the cylinders 150, FIG 9 illustrates a

sl i p-j oi ntcouEmgmsmper 13 andwils eouplig membe 242 reptairelyoit Bne bsmeteisidod that line
tensioner, slip-joint assenbly, and slip-joint tensioner, it is to be

under st oodotiiag nember 2X)elispesdion A bressire Ritent 2PBMAF IR mals bduptih®mBhbasgesd! v,
and slip-joint tensioner, nay be used in connection with pressure |ine

. e EdupBn . | ihd .r .s .n 2 2
200. Pressuhfle bdupBn2ROmbachideg bt &%gg%s%g%ﬂé g fi IS(std 5’6%&?&‘@;@% el 22

and second pressure line end 224, hd pressure ['ine end I's”adapt ed
(0,02 1 1 s SRR RRHELRNY o il SOUDEEETSh ST U A0
ts Elr ﬂjgg T ::lnaegq&%r é?)?s tr%%]]a%tcguel)rlin% Imrfr:lrnlb%}rr 2339&&%%%2&;515@9&% erkzil?)\pnnustb t}/e n?a?g csoggl?ng
member 242 (as shown in FIGS. 7-8); and if line coupling member 230 is male coupling member
242, then line coupling member 240 must be female coupling member 232.
In the preferred embodiment, line coupling member 230 and line coupling member 240
releaseably connect to form a breechblock connection 94 as discussed above with respect to coupling
system 30 and choke and kill line system 32 (FIGS. 1-8).
While it is contemplated that the pressure lines, e.g., choke lines, kill lines, and riser
equipment pressure lines, may have any diameter, and withstand any pressure, desired or necessary
to supply pressure to the BOP stack or riser equipment without rupturing the pressure lines, it has
been discovered that coupling system 30, choke and kill line system 32, and pressure line systerﬁ 200
(FIGS. 7-9) work well in connection with choke line 70, kill line 80, and pressure line 202 (FIG. 9)
having diameters greater than 2 inches and capable of withstanding 10,000 psi.
It is to be understood that the invention is not limited to the exact details of construction,

operation, exact materials, or embodiments shown and described, as obvious modifications and

equivalents will be apparent to one skilled in the art. For example, the line assembly may be
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connecting second pressure line end 224 to the fluid source. First pressure
line end 222 includes-a pressure |line coupling nenber 230 (FIGS. 7 and 9). .
Ri ser equi pnent 210 al so includes pressure line coupling nmenber 240 (FIGS.
8 and 9) as a conponent of the control interface of riser equipnent 210 so
that riser equipnment 210 may be operated. Pressure |line coupling nmenber 240
isin fluid 1-7 conmunication with the pressure activated conponents of

ri ser equi pnent, such as cylinders 150 and slip-joint assenbly 160 (inner
and outer slip joint barrels 132, 134) through radial nmanifold 180. Wile

pressure | tomncaealplthaglawestembly BB3AcuAAD a pire bsSIheVRIhdrRx ehidievice Yo 83 ulRehdhe
female line coupling nmenber 232 and nmal e coupling nmenber 242,

respecti vehytembll guile!tt® t}erlME"H?sre?ntb %éﬂlakd(hlhgﬁllx,a#%édtlgg r(r)gg rt%éﬁteﬁfﬁieor

di sposed on first pressure i ne e e coup I ng fe

femal e cou G VA= I|n cou |n 240 di sposed gn rj ser
equi pment %E{S‘B % SHEFESE g}i ﬁnﬁlagwp ?g’zsh@f?e csired & RESERYHY Shenplate
232, provided that |f Ilne couplln menber 230 is femal e coupling nenber
232, then ?SF?{Bb‘&&d‘;Bl'i“ﬁ@SSﬁ@HBeFOQQt@m@{%theméatwrée DO pirinky inchedeizegrodand ths
shown in FIGS. 7- 8); and if line coupling nmenber 230 is male coupling
menber  24Bne assebly guade rogulpr may invhulb ene @4breflatgebaiapred i tnsemiop intoithe gRIObEr
232. In the preferred enbodi nent, |ine coupling nmenber 230 and |ine

coupl i ng mahdrestivalOtheliak easapllsyide annaet mh?nfcﬁﬂ%@o@(r@%@%%@@hd&ﬁ&ﬂ&ﬂﬂa?
94 as discussed above with respect to coupling system 30 and choke and

Kill Tine systiesmss rﬁgﬂecﬁnﬁ a%ﬁptetwyr n%eh%m 1&099@&1%9?4 aﬂd%%obé}a{hetﬁzrﬁ% R{a?%%ur €

lines, e.g., choke lines |1 nes riser “equl pment pfes nes,
may have aRYmd i gg&p ith gg gﬁ&@ 5 RI.e8s gesired or,.necessary to
supply pressure ﬁe @ " E %nglser q%.%%%ﬁ? Wf?ﬂ%ﬁﬁﬁwﬂﬂ%ﬁ??ﬁ %ﬁe
ressure
P h n@%oﬂphng mem%er may be connected directly to the blowout preventer; the line coupling member
may be connected directly to the blowout preventer coupling member; or the line assembly may not

include a line assembly guide member. Accordingly, the invention is therefore to be limited only

by the scope of the appended claims.
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been di scovered that coupling system 30, choke and kill |ine system 32, and
.pressure |line system?200 (FIGS. 7-9) work well in connection with choke.
line 70, kill line 80, and pressure line 202 (FIG 9) having dianeters
greater than 2 inches and capabl e of wi thstanding 10,000 psi. It is to be
understood that the invention is not limted to the exact details of
construction, operation, exact materials, or enbodi nents shown and

descri bed, as obvious nodifications and equivalents will ‘be apparent to
one skilled in the art. For exanple, the line assenbly may be 18 connected
to the plate assenbly by including a pifynpelt or other external device to
secure the line assenbly guide to the plate assenbly guide. Additionally,
as nentio v, )l ate guide nenber and |ine guide assenbly nenber
may be an3€§ﬁg§§‘§%épniaﬁor necessary to align plate assenbly with |ine
assenbly. For exanple, the plate guide nenber may include a groove and the
| ine assenbly gui de nenber nmay include one or nore flanges adapted for
insertion into the groove. Alternatively, the |line assenbly guide nenber
may includie a §rebokesnndldl lpleayseny firdtlemt redifimyt sided dblovdet meeners qavorpasing:

fl anges adapted for insertion into the groove. Mreover, the plate nmay be
forned i nt egraicivake hint hgvihd NéhoROLR dobflinEEIBRber dothoicctiftethOLIING lihe Y QVIEHT T
coupling nmenber; the |Iline coupling nenber maybe connected directly to the

bl owout  piRveRh&fiwo WiRerdrk BE.CIoWhi Bek BRERET maY be connected directly to
t he bl owout preventer coupling nmenber; or the line assenbly may not

include a |line, a: ggﬁ! . i .menber.. Accordi nal the i,nvention.,s
therefore to bae%I?liSlm tgﬁlngﬁlka?hg?&?uﬁgn%@g% ergflf)r &%ecgﬁﬁglﬁ&(g%ﬁ'& egier%%i? Of1t ¢ al

CLAIMS. least two different sized blowout preventers;

a first blowout preventer coupling member secured to each of the at least two different sized
blowout preventers, the first blowout preventer coupling member being adapted for releaseably
connecting the first blowout preventer coupling member to the choke line coupling member, and the
choke line coupling member being adapted for releaseably connecting the choke line coupling
member to the first blowout preventer coupling member; and

a second blowout preventer coupling member secured to each of the at least two different
sized blowout preventers, the second blowout preventer coupling member being adapted for
releaseably connecting the second blowout preventer coupling member to the kill line coupling
member, and the kill line coupling member being adapted for releaseably connecting the kill line
coupling member to the second blowout preventer coupling member,

wherein each of the at least two different sized blowout preventers includes the first
and second blowout preventer coupiing members, thereby facilitating the choke and kill lines to be

releaseably connected to each of the different sized blowout preventers.
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WHAT IS CLAIMED: 1. A choke and kill line systemfor at least two different
- sized bl owout preventers conprising: ‘a choke |line having a choke line
coupling nmenber for connecting the choke line to each of the at' |east two
di fferent sized bl owout preventers; a kill line having a kill |ine coupling
menber for connecting the kill line to each of the at |east two different
si zed bl owout preventers; a first bl owout preventer coupling nenber secured
to each of the at least two different sized blowout preventers, the first
bl owout preventer coupling nenber being adapted for rel easeably connecting
the first bl owdik choleead kil limoyptkinrd chimnewhdreint he choke 1ine coupling
menber, and the choke |Iine coupling nmenber being adapted for rel easeably

connecting the chokend dhore Hmu})ﬁ‘l% mBRBRShd bR ﬁra%xéw(fllﬁ hé&%ﬁgp&hpl@ﬁgﬂ%

coupling menber; and a second bl owout preventer coup nmenber ure

each of th@kgkmh§g§ﬁm&w9ﬂgkjgﬁ%égg%ggﬁéggag%? ut preventers, the second

bl owout preventefr coupl i ng ne for releaseably connecting

r
to

t he second bl owout pr Vﬁgter cFupligg menber to the kill Iine coupling
menber, and the kil MG5HENCERIBIRHEGCRRMABE tseicernddueius grovepter eopplingangnler
connecting the kill Iine coupling nenber to the second bl owout preventer

coupl i ng relsserbly eprecetito fesmotbregehblock ennb@imst two di fferent sized bl owout
preventers includes the first and second bl owout preventer coupling
menbers, thereby facilitating the choke and kill lines to be -rel easeably
connected to each of the different sized bl owut preventers. 20 2. The
choke and Xi | | ThiBRole )68 &M 18fe sodtéth BF dainP 611N
the choke line coupling member is a male coupling member and the first blowout
preventer coupling member is a female coupling member; and

the kill line coupling member is a male coupling member and the second blowout

preventer coupling member is a female coupling member.

4. The choke and kill line system of claim 2, wherein:
the choke line coupling member is a female coupling member and the first blowout
preventer coupling member is a male coupling member; and

the kill tine coupling member is a female coupling member and the second blowout

preventer coupling member is a male coupling member.
5. The choke and kill line system of claim 2, wherein:

the choke line coupling member is a2 male coupling member and the first blowout

preventer coupling member is a female coupling member; and
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t he choke |ine coupling nenber and the first bl owout preventer coupling
menber rel easeably connect to foorma breechbl ock connection; and the kil

| i ne coupling nmenber and the second bl owout preventer coupling nmenber

rel easeably connect to forma breechbl ock connection. 3. The choke and kil
line systemof claim2, wherein: the choke line coupling nenber is a nale
coupling nenber and the first blowout preventer coupling nmenber is a
femal e coupling nmenber; and the kill |ine coupling nenber is a nale
coupling menber and the second bl owout preventer coupling nenber is a
femal e coupling metbkill ling codiimg efeatber Badekalk bolpliig medStEMd e seLHdBlRvout
wherei n: the choke line coupling nenber is a femal e coupling nenber and the

first bl g\Quter BLSURIEERDE RUPhAIRYoURID Slenitiy. @ Mal e coupling nenber; and the

kill lI'ine coupling nenber is a femal e coupling nenber and the second
bl owout preventer coupling nenber is a nmale coupling nenber. 5. The choke
and kill line systemof claim2, wherein: the choke |ine coupling nenber is

a mal e coupli er apnd the first bl owut 6 preventer coupling nmenber is

a fenl eg'coupﬂ?%‘gggg lﬁ?‘éﬁwsﬁ”f’ e 3 hefee coupl i ng menber is a femal e

coupling nmenber and the second bl owout preventer coupling nenber is a nale

coupl i ng nenber. 6he ke bhotmiplingimkinbér ik & frmadysuphngrherobaiand the finh dlosiont
preventer coupling member is a male coupling member; and

the kill line coupling member is a male coupling member and the second biowout

preventer coupling member is a female coupling member.

7. A choke and kill line system for a blowout preventer comprising:

at least one choke line coupling member, at lgast one of the at least one choke line coupling
members having first and second choke line ends, the first choke line end being adapted to be
releaseably connected to a choke line and the second choke line end being adapted to be in fluid
communication with the blowout preventer; and

at least one kill line coupling member, at least one of the at least one kill line coupling
members having first and second kill line ends, the first kili line end being adapted to be releaseably
connected to a kill line and the second kill line end being adapted to be in fluid communication with
the blowout preventer,

wherein the first choke line end is adapted to form a breechblock connection with the

choke line and the first kill line end is adapted to form a breechblock connection with the kill line.

22



t he choke |line coupling nenber is a femal e coupling nenber and the first
bl owout preventer coupling nenber is a nmale coupli.ng nenber; and the kil
| ine coupling menber is a nmale coupling nenber and the second bl owout
preventer coupling nenber is a female coupling nenber. 7. A choke and kil
line systemfor a bl owout preventer conprising: at |east one choke line
coupling nenber, at |east one of the at | east one choke |ine coupling
menbers having first and second choke line ends, the first choke line end
bei ng adapted to be releaseably connected to a choke line and the second

choke ling. endAhﬁh?&gae@@tBﬁﬁdr fekafrably Rofrleblish a BRTUH SRt ?x@vé’?ﬁérlaoﬁlﬁﬁsipglrzomm
e o

preventer; and at |east one kill Iine coupling nenber, | east o t he
at | east one Kki ' j e i irst .and second kill |ine
nds. the i st PP TiERd R B mEERRCL AU b A Bnd PO Bureisrist " o
a kill I'ine and the secogfgtgll Iine.end_ge&ﬁg aqapted to be jn fluid, .
communi cafPBIFCRE CHFMReR AN glUshSLMMBRISI gt Wi thth Brshilme cqupling membas ied 1pj fid end
is adapted to forma breechbl ock connection with the choke |line and the
first kil FORMyBIcERD Vith hd dfseyt prevenéarmand br eechbl ock connection with the
kill l'ine. 22 8. A coupling systemfor rel easeably connecting a line to a
bl owout prevent &ne esapblydiangg adinp) Alire: Reaniblg gaidp ikhbeg uhdle savendéne cauplihg St

| i ne coupling nmenber, and a bl owout preventer connector nenber in fluid

conmmuni CakdegibetM th the first line coupling menber and in fluid
communi cation with the bl owout preventer; and a |ine assenbly having a

line, a line agagoh e Gk dthe MBI maR6k: 3ind GO0 Ad e E%Bhé Bfmber are each

adapted to be releaseably connected with each other.

9. The coupling system of claim 8, wherein the first line coupling member is a female coupling

member and the second line coupling member is a male coupling member.

10. The coupling system of claim 8, wherein the first line coupling member is a male coupling

member and the second line coupling member is a female coupling member.

11.  The coupling system of claim 8, wherein the line assembly guide member includes at least
one flange and the plate guide member includes at least one groove adapted for receiving the at least

one flange.

12, The coupling system of claim 8, wherein the plate guide member includes at least one flange
and the line assembly guide member includes at least one groove adapted for receiving the at least

one flange.
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menber, wherein the first [ine coupling nenber and the second |ine coupling
menber are.each adapted to bhe rel easeably connected with each other. 9.
The coupling systemof claim8, wherein the first |ine coupling nenber is a
femal e coupling nmenber and the second |line coupling nenber is a nale
coupling nmenber. 10. The coupling systemof claim8, wherein the first line
coupling nenber is a male coupling nenber and the second |ine coupling
menber is a femal e coupling nmenber. 11. The coupling system of claim 8,
wherein the line assenbly guide nmenber includes at |east one flange and
the plate guide nenber includes at |east one groove adapted for receiving
the at |l east one flange. 12. The coupling systemof claim8, wherein the
pl at e gukgg menber i.clqus Etllegst one fgan e and the |ine assenbl¥

gui de mermbdr i neT PHRUNSYSERLILIAER & wherdy the H%‘%P%%P“PB‘FS memberand dieserengline

| east one flange. 23 13. The coupling systemof claim8, wherein the first
| i ne coupFPHRYNEBIWBWET Hpadapied te be mirastablyconsidito fprmertivenchisoek adaptied to be
rel easeably connected to forma breechbl ock connection. 14. The coupling
systemof claim@8, wherein the plate, the first |ine coupling nenber, and

t he bl owout preventer connector nenber are forned integrally with each

other. 15j4A C@h@&du?ﬁgé%@t%ﬁmffc%m gelaasaak Mat@ﬂﬂ@ﬁ%% %iﬁk&:eﬁgm&nwr,nﬁdmd a

kill line to each of at least two different sized owout preventers, the
coupling §¥oGMBEANRE bHBor member are formed integrally with each other.

15. A coupling system for releaseably connecting a choke line and a kil line to each of at least
two different sized blowout preventers, the coupling system comprising:

a choke line coupling member, the choke line coupling member having first and second
choke line ends, the first choke line end being adapted to be releaseably connected to a choke line
and the second choke line end being adapted to be in fluid communication with each of the at least
two different sized blowout preventers; and

a kill line coupling member, the kill line coupling member having first and second kill line
ends, the firstkill line end being adapted to be releaseably connected to a kill line and the second kill
line end being adapted to be in fluid communication with each of the at least two different sized

blowout preventers.
16.  The coupling system of claim 15, wherein the first choke line end is adapted to form a

breechblock connection with the choke line and the first kill line end is adapted to form a

breechblock connection with the kill line.
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a choke line coupling nmenber, the choke |ine coupling menber having first
and second choke line ends, the first choke line end being adapted to be
rel easeably connected to a choke line and the second choke |ine end being
adapted to be-in fluid conmunication with each of the at least two
different sized blowut preventers; and a kill |ine coupling nenber, the
kill Iine coupling menber having first and second kill line ends, the
~first kill line end being adapted to be rel easeably connected to a kil

| i ne and %he %econd kill 1line end being adapted to be in fluid

comuni cht- onl{§ OHPEESStEN of glainyto, W@ﬁ@tﬂ thevarstihpkedinsisnd isiamade cobplongousmber
preventers. 16. The coupling systemof claim15, wherein the first choke

| i ne endandthafiegpkidldintecenf oy ammale chedmghidndek connection with the choke |ine

and the first kill line end is adapted to forma breechbl ock connection
with the kill line. 24 17. The coupling system of claim 16, wherein the
first choke line end is a nale coupling nenber and the first kill Iine end

is a mal gg coupld %ﬁgﬁg’%‘féf é@cl 1?['?6 C\Q{'ﬂé}leihqg }@%Eﬁéﬁque %?}%ale\f/(mcfulrp i]gr]ntehe

first choke Ilne e cou
end is a fe 19. The couplin systen1of cl aim 16,

wherei n e f EPSt %iQQIWﬁgmgﬁafﬁgﬂgC@§W§g BBEhl i ng menber and the first

kill line end is a male coupling nenber. 20. The coupling systemof claim
16, wherein the first choke l.ine end is a nale coupling nmenber and the
first kill line end is a female coupling nmenber. 21. A pressure |ine system

for riset9-equlpnemiphiepaystansphigaim 16, wherein the first choke line end is a female coupling

member and the first kill line end is a male coupling member.

20. The coupling system of claim 16, wherein the first choke line end is a male coupling member

and the first kill line end is a female coupling member.

21. A pressure line system for riser equipment comprising:

at least one pressure line coupling member, at least one of the at least one pressure line
coupling members having first and second pressure line ends, the first pressure line end being
adapted to be releaseably connected to a pressure line and the second pressure line end being adapted
to be in fluid communication with the fser equipment,

wherein the first pressure line end is adapted to form a breechblock connection with

the pressure line,

22 The pressure line system of claim 21, wherein the riser equipment is a tensioner.
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-at | east one pressure |ine coupling nenber, at |east one of the at |east-
one pressure line coupling menbers having first and second pressure |ine
ends, the first pressure line end being adapted to be rel easeably .
connected to a pressure line and the second pressure |ine end being adapted
to be in fluid communication with the riser equipnment, wherein the first
pressure line end is adapted to forma breechb | ock connection wwth the
pressure line. 22. The pressure line systemof claim?2l, wherein the riser
equi pnent is a tensioner. 25 23. The pressure line systemof claim 21,
wherein the ri | L I B ek : o ) l'ine
syst em of c|aizﬁgT?&%ﬁgggﬁzﬂ?ﬁSﬁﬁ?ti?héﬁﬁﬁ%ﬁgﬁﬁggghgmgﬁﬁﬁsggﬁh@hﬁéﬁgﬁgler
assenbly. 25. A pressure |line systemfor riser equipnent conprising: a
pressure line having a first pressure line end and a second pressure |ine
end, the first__ pressure |line end having a first breechbl ock coupling
menber and?t hengerGFﬂffphl@s%fﬂﬁlé Oéﬁlambél,@ereaa&mr@@r eayinmeent i afsliprjint tenstoner
comuni cation with a pressure source; and a second breechbl ock coupling
menber i nagsewply. conmuni cation with the riser equipment, wherein, the first
breechbl ock coupling nmenber is rel easeably connected to the second
breechbl ock coupling nenber to forma breechbl ock connecti on between the
pressure line and the riser equipnent. 26. The pressure |line system of

cl ai m 25, J8her Rigedkii® tink SRkerPRULRIR iphtnckBAShgner - 27. The pressure |ine

system of claim?25, wherein the riser equipnent T's a slip-joint assenbly.

a pressure line having a first pressure line end and a second pressure line end, the first
pressure line end having a first breechblock coupling member and the second pressure end being
adapied to be in fluid communication with a pressure source; and

a second breechblock coupling member in fluid communication with the riser equipment,

wherein, the first breechblock coupling member is releaseably connected to the
second breechblock coupling member to form a breechblock connection between the pressure line

and the riser equipment.
26.  The pressure line system of claim 25, wherein the riser equipment is a tensioner.
27.  The pressure line system of claim 25, wherein the riser equipment is a slip-joint assembly.

28.  The pressure line system of claim 25, wherein the riser equipment is a slip-joint tensioner

assembly.
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28. The pressure line systemof claim?25, wherein the riser equipnent is a
slip joint tensioner assenbly. 26 29. The pressure line system.of claim

- 25, wherein the first breechbl ock coupling nmenber is a male breechbl ock
coupl i ng menber and the second breechbl ock coupling nenber is a fenale
breechbl ock coupling nmenber. 30. The pressure line system of claim 25,
wherein the first breechblock coupling nenber is a fenmale breechbl ock
coupling menber and the second breechbl ock coupling nenber is a male
breechbl ock coupling nmenber. 31. The pressure line system of claim 25,

wherein the pregspE&ule e siaGh YPaSinR2 AR Slhe 31 & BERERHSR Loh e HUEIIRS s 227

male breechblock coupling member and the second breechblock coupling member is a female

breechblock coupling member.

30.  The pressure line system of claim 25, wherein the first breechblock coupling member is a
female breechblock coupling member and the second breechblock coupling member is a male

breechblbck coupling member.

31. The pressure line system of claim 25, wherein the pressure line includes a diameter greater

than two inches.
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