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57 ABSTRACT

The invention is directed to pressure lines for use with
eqidpment associated with drilling and production risers,
and in particular, pressure lizes having breechblock connec-
tiong with the equipment and with choke and kill nes for
use in connection with different sized blowout preventer
stacks (“BOP stacks™). The pressure line systems and choke
and kill line systems of the invention include a breechblock
connection for quick and easy removal and installation of
the pressure lines to riser equipment and the choke and kill
lines to BOP stacks. Additionally, the choke and kill Haes of
the invention may inclnde a coupling system having a BOP
connector, or piate assembly, for permiiting one set of choke
and kiil lines to be used on various sized BOP stacks. The
plate assembly is in fluid communication with a first choke
or kill line connector. Each of the choke and kill Hnes, or
hoses, include a second choke or kilf line connector, pref-
erably as part of a line assembly, which is capable of being
releaseably secured to the ficst choke or kill line connector,
Therefore, by installing a plate assembly on different sized
BOP stacks, one set of choke and kil lines can be used in
connection with muitiple sized BOP stacks. Methods of
replacing BOP stacks and instatling and removing choke and
kill lines and pressure lines are also disclosed.
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Patentstyret ¥Choke and Kill Line Systems for Blowout Preventers
{21} Saknadsnr 20042458 {86) Intinng.dag oy
. sgknadsnr
(22) inng.dag 2004.05.14 (85) Videreferingsdag
(24} Lepedag 2004.05.14 (30)  Prioriiet 2003.06.23, US, G01946
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(450  Meddelt ~32015.07.13
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US 20037136827 Al

(57) Sammendrag

Oppfinnelsen vedrarer trykkiedninger for 33-32
anvendelse sammen med utstyr tilknyitet TN 6
bore- og produksjonsstigerer, ssarlig stigerer
som har laseblokkoplinger til utstyret og med
strupe- og drepeledninger for anvendelse
med utblasingssiktinger av forskjellige
starrelser (UBIS-stakker).
Trykkledningssystemene og drepe- og
strupeledningssystemene ifelge

a5~ Q [+] G

appfinnelsen omfatter en laseblokkopling for 70
hurtig og enkel fierning og installasjon av 181
trykkledningene til stigergrsutstyret og n H.g

strupe- og drepeledningene tif UBIS- ;
stakkena. Dessuien kan strupe- og
drepeledningens omfatte et koplingssystem

som har en UBIS koplingsanordning, eller en
plateenhet for § muliggjsre anvendelse av

ett sett strupe- og drepeledninger i

forbindelse med en ferste strupe- og
drepeledningskoplingsanordning. Hver 8
strupe- og drepeledning eller -slange, '
omfatter en andre strupe- eller
drepeledningskoplings-anordning,
fortrinnsvis som del av en ledning, for
iwsgjarbar festing til den ferste strupe- eller
drepeledningskoplingsanordning. Ved &
instaliere en plateenhet for UBIS-stakker av
forskjellig sterrelse kan det derfor eft sett
strupe- eller drepeledninger sammen med
UBIS-stakker av flere forskiellige storrelser.
Fremgangsmdéter for utskifting UBIS-stakker
og instailering og fierning av strupe- og
drepeledninger beskrives,
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{57) Sammendrag

Foreliggende oppfinnslse vedrarer en

strekkmodul for & skaffe en rerledning, for
eksempel bore- og produksjons-stigerer, fra et

drivende fartey pa vannoverflaten til sigen il
uthlasningssikringen, produksjonstre, eller en
annen anordning som er koblet tif brgnnhodet
pa sjpbunnen. Strekkmodulen kompenserer
for fartoysbevegeise forarsaket av balgenes
virkning, og hiv, og opprettholder en variabel

strekk pa sfigerersstrengen, og reduserer

dermed potensialet for kompresjon og séledes
knekking eller sammenbrudd av

stigermrssirengen. Strekkmodulen ifeige

forsliggende oppfinnelse omfatter fortrinnsvis

minst én roropphengsforing som omfaiter
minst en opphengsring, minst én gwre
fleksibet dreieskjstsammenstiliing, minst én
manifold med radiale dpninger, og minst én

strekksylinder, kolinesar kombinert i en enhet.
Fremgangsmater for & sammenstille stigerer
omfaftes agsa.
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{37 ABSTRACT

A tensioner for providing a conduit, .., driliing ard pro-
duction riser strings, from a floating vessel at the surface of
the ocean 10 the blowout preveater stack, production lree, or
other assembly which is connected to the wellhead 4t the sea -
Hoor.. The tensioner compensates for vessel motion induced
by wave action and heave and maintains a variable tension
o the dser string alleviating the potential for compression
and thus buckling or faiture of the riser string. The tensioner
of the present invention preferably includes at least ons
mandrel having at least one hang-off donut; at least one
upper Aexjoint swivel assembly, at least one radially poried
manifold, and at least one tensioning cylinder co-linearly
combined in a single unit, Methods for assembling risers are
also disclosed. '
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[571 ABSTRACT

A hydropieumatic cable tensioner is comprised of an
eitclosed cylinder featuring a plurality of annufar cham-
bers. A flxed cable sheave is mountad to one end of the
cylinder. A movable cable sheave s mounted to a piston
rod cannected to 2 piston whith reciprocates in the
inmermost or piston bore chamber of the eylinder. Reg-
ulated compressed ges is connectad to the cuter chane-
ber of the cylinder thereby oxerting high pressure forces
on o] found in the middle or high pressure off chamber
of the cylinder. Pressurized ofl forces & pisfon 10 move
outwardly thersby Inoreasing the distance betwesn the
two sheeves and tensloning a cable. Restriotion means
within the piston bore chaiber regulate movement of

- the pistor: and prevent uncontralled acceleration should

a cable failure oceur,
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37N ABSTRACT

- A metal-to-metal sealing system s described for forming a

pressure-activated connection between, two pieces of eqruip-
ment under HPHT (high pressare high temperature) congdi-
tions which will degrade elastomers, The roughly cylindrical
seal comprises forr sealing surfaces, two sealing surfaces
formed by the cirenlar longitedinal edge, and two sealing
surfaces formed by elther side of a bolge Iocated halfway
glong the outer diameter, These surfaces correspond with
sealing surfaces on the pieces of equipment to be joined.
These pieces of equipment also utilize testing ports in fluid
communication with the seal in order to easwe a securs
connection.
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section, or joints, on oil and gas exploration and production
laybarges, drillingfproduction vessels and platforms, and
pipe spooling yards are disclosed. The roller assemblies com-
prise rollers that are capable of being filted to facilitate tateral
shifting of the pipe sections or joints. The rolter assemblics
comprize a frame, a tilting assembly, a roller frame pivotally
connected to the tilting assembly and the frame, and a roller
rotatably connected to the roller frame by an axle. The tilting
assembly lifts one end of the rolier frame to tit the roller,

21 Claims, 2 Drawing Sheets




THE REGISTRY OF PATENTS
SINGAFORE

THE PATENTS ACT
(CHAPTER 221)

CERTIFICATE OF GRANT OF PATENT

In accordance with section 35 of the Patents Act, it is hereby
certified that a patent having the P-No, 148984 has been granted in respect of
an invention having the following particulars:

Title :  PIPE ROLLER ASSEMBLY
Application Number : 200804979-3

Date of Filing : 02 July 2008

Priotity Data : 2 Tuly 2007 - PATENT APPLICATION NQ.
11/824,640 (UNITED STATES OF AMERICA)

Name of Inventor(s) : KEVIN L. PRESTON; H. PAUL REINHARDT, JR.;
LOREN D. SKILES

Name(s) CONTROL FLOW INC,
and Address(es) of 9201 FAIRBANKS NORTH BOUSTON ROAD
Proprietor(s) of Patent : HOUSTON, TEXAS 77064
UNITED STATES OF AMERICA
Date of Grant 1 15 March 2011

Dated this 15th day of March 2011.

7

Liew Woon Yin (Ms)
Registrar of Patents
Singapore



Patent Cffice

S e (1) EP 2 011 959 B1

"N = AN R

(12} EUROPEAN PATENT SPECIFICATION
{45) Date of publication and mention {(51) mtCl:
of the grant of the patent: E21B 19/15(2006.0%

~3  17.02.2021 Bulletin 2021/07
(21} Application number: 08159415.2

(22) Date of filing: 01.07.2008

~2 (54) Pipe roller assembly
Rohrreflenanordnung

Ensernble de suspension a rouleau

(84} Designated Contracting States: Reinhardt, Jr., H, Paul

ATBEBGCHCYCZDEDKEEESFIFRGBGR Houston, TX 77065 (liS)
HRHUIE IS ITLILT LU LY MC MT NL NO PL PT * Skiles, Loren D.
RO SESISKTR Tomball, TX 77377 (US)
{30) Priority: 02.07.2007 US 824640 {74} Representative: Barker Brettel] LLP
100 Hagley Road
(43} Date of publication of application: Edgbaston
07.01.2009 Bulletin 2009/02 Birmingham B16 8QQ (GRB)
{73) Proprietor: Control Flow Inc, (56) References cited:
Houston, TX 77064 (US) US-A-3 225397 US-A-3 257 881
US-A-4 067 450 US-A-4 067 453
(72) Inventors: US-A-6 149376 US-B1-6 364 011

* Preston, Kevin L.
Tomball, TX 77377 (US)

Nete: Within nine months of the publication of the mention of the grant of the European patent in the Eurcpean Patent
Bulletin, any person may give notice fo the European Patent Office of opposition to that patent, in accordance with the
Implemeanting Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 89(1) European Patent Convention).

EP 2 011 959 B1

Printed by Jouve, 75001 PARIS (FR)




(12) PATENT

¢
/ (19) NO (11) 320534 (13) B1
/
/
NORGE (51) Int CL.
E21B 19/09 (2006.07)
:"‘=
Patentstyret
(21} Seknadsnr 20035286 {86y Intinng.dag og
spknadsnr
{22)  Inng.dag =3 2003.11.28 (85}  Viderefaringsdag
(24}  Lepedag 2003.11.28 (30}  Prioritet 2002.12.09, US, 314747
(1) Am.tg 2004.06.10
(45)  Meddelt 2010.11.08
(73}  Innehaver Contral Flow inse, 9201 Falrbanks North Houston Road, US-TX77064 HOUSTON, USA
{72) Oppfinner Lacey C Coffey, Houstan, TX, US-, USA
Richard D Williams, Sugar Land, TX 77008, LIS+, USA
{74} Fullmekiig Acapo AS, Postboks 1880 Nordnes, 5817 BERGEN, Norge
{64} Benevrelse Barbar borestrengkompensator (/(Portable DPriil String Comp ensator)
(58) Andarte US4799827 , 1iS4638978 , US3841607

publikasionar
{57)  Sammendrag

Det omtales et lukket
borestrengkompensatorsystem med en
hydraulisk fluidakkumulator, minst én
lufitrykkbeholder, og et stempel og en
stempelstang glidbart innkoblet i en *T
sylinder. Borestrengkompensatoren ’ [ 18~ BB
frembringer strekkkrefier for a stette en Ck - m-f;s?%
borestreng og muliggjer at et borefartay -l
kan bli vaerende koblet it borestrengen : '
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omgir akkumulatoren sylinderen og minst | ... | g1 - g bz
én lufttrykkbeholder er radialt anordnet - | N
rundt akkumulatoren og sylinderen. | en SCO B
annen uffgreise omgir akkumulatoren . g i
sylinderen og omfatter 2 porter, én port A | baf
for & muliggjere fluidkommunikasjon -‘ - | g
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673 ABSTRACT

A closed systern drill string compensator having a hydraulic
fluid accumulator, at least one air pressure vessel, and 2
piston and a piston rod slidably engaged within a cylinder,
The dril] string compensator provides tensioning force for
supporting a drill stdng and permits the drilling vessel to
remain connected to the dell sting during ocean level
changes cansed by wave action or ocean heave. In one
embodiment, the accumuiator surrounds the cylinder and at
Jeast one air pressure vessel is radiaily disposed around the
accrmuiator and the cylinder. In another embodiment, the
accimulator surronnds the eylinder and inclades two poris,
one port for permitting fuld communication between the
cylinder and the accumulator and a second port for permit-
ting fluid communication between the accomulator and the
air pressure vessel, the first port including a shut-off valve
disposed therein. Methods of compensating a drill string are
also disclosed.
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(57) ABSTRACY

A closed system drill string compensator having a hydraulic
fuid accamulator, at least one air pressure vessel, and a
piston and a piston rod slidably engaged within a cylinder.
The drill string compensator provides tensioning foree for
supporting a drill string and permits the drilling vessel to
remain connected to the drll stong during ocean level
changes caused by wave action or ocean heave. In one
embodiment, the acoumulator surrounds the cylinder and at
least one air pressure vessel is radially disposed around the
accamulator and the cylinder. In another embodiment, the
accumulator surrounds the cylinder and includes two ports,
one port for permitting fluid communication between the
cylinder and the accumulator and a second port for pecmit-
ting finid commurtication between the accumulator and the
air pressare vessel, the first port incloding a shut-off valve
disposed therein. Methods of compensating a drill string are
also disclosed.
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Oppfinnelsen er rettet mot en strekksammenstilling for &
frembringe strekiclrefter fra et flytende fartgy ved
overflaten av havet til utblasningssikrings-stack'en, eller
produksjonstrest, som er koblet til brannhoder pé sigbunnen.
Strekksammenstillingen kompenserer for fartpybevegelser
pélget av bglgebevegelse og hiv og opprettholder et variabelt
strekk pA stigergrsirengen som reduserer mulighet for
sarmmentrekning og sdledes knekking eller feil pd
stigerprstrengen. Strekksammenstillingen ifglge opp-
finnelsen omfatter en sylinder, et stopprgr anordnet i
sylinderen og et slagsternpel glidbart i kontakt med stopp-
mpret. Strekksammenstillingen omfatter ogsd minst ett gass-
elier uft-overfgringsrer for i frembringe et trykksatt luft-
over-hydraolisk fluid-arcangement for 4 frembringe strekk-
krefter til strekksammenstillingen.
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to the tiser string alleviating the potential for compression
and thus buckling or failure of the riser string. The tensioner
assembly of the present invention includes a cylinder, a stop
tube disposed with the cylinder, and a ram slidably engaged
within the stop tube. The tensioner assembly also includes at
least one gas, or aix, transfer tube to create a pressurized air
over hydranfic finid arrangerent to provide tensile foree to
the tensioner assembly,
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C7)) ABSTRACT

Ariser recoif control syster (1) adjusts tension forces (B2,
F2) applied {0 a marine dser (50}, which is attached to an
anchored, floating vessel (30) and a wellhead (80). The riser
(60) is atfached to the vessel (30 uslng tension forces (F1,
T2} asserted by riser lensfoners (20). Bach fensioper {20) has
&n ady shufoff valve (110}, end an orifice-controlled fluid
valve {120). A disconnection sensing moeans (200) provides
& disconnect signal wher the riser (60) is disconnected from
the wellhead (80), which closes the valves (110, 120) and
adjusts the tension forees (B1, F2) appHed by the lensioners
(20). The invention includes a method for adjusting the
tegsion forces (Fl, F2} applied to the dser (60), including
sensing the disconnect sipnef and adjusting the tension
forces (F1, F2) supplied to the riser (60) by closing the sir
shutoff valves (110) and partally closing the orifice-
enotrolled fuid valves (120).
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{67} Sammendrag

Oppfinnelsen vedrarer en strekk/glideskjstrmodul
for & frembringe en rarledning fra et drivende fartey
pé havets overflate il utblasningssikringen, elfer
produksjonstreet, som er koblet til brennhodst pa
havbunnen. Streki/glide- skigtmodulen (30)
kompenserer for fartgyels bevegelse forarsaket av
balgenes pavitkning og isft og opprettholder en
variabel strekk pa stigergrssitengen, som
reduserar potensialet for kompresjon og séledes
knekking eller sammenbrudd av stigergrsstrengen.
Strekldglideskjstmodulen (30) i foreliggende
oppfinnelse omfatter foretrukket minst en
reropphengsforing (40) med minst en opphengsring
(45); minst en gvre fleksibel
drefeskjstsammenstilling (50}, minst en manlifold

med radiale dpninger (60), minst en strekksylindsr .
{70) og minst en glideskjptsammenstilling (90), saft ‘
sammen som en enhet.
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5N ABSTRACT

A tensioner/slip-joint module for providing a conduit from a
floating vessel at the surface of the ocean to the blowout
preventer stack, or production tree, which is connected to the
welthead at the sea floor. The tensioner/slipjoint module
compensates for vessel motion induced by wave action and
heave and maintains a varable tension to the riser siring
alleviating the potential for compression and thus buckling
or fatlure of the riser string. The tensioner/slip-joint module
preferably includes &t least one mandrel having at Ieast one
hang-off donut; af least one upper flexjoint swivel assembly,
at Ieast one radially ported manifold, at least one tensioning ~
cylinder, and at least one slip-joint assembly cormbined in a
single wnit.
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