1 SEALI NG APPARATUS AND METHOD The present invention relates to sealing
apparatus and nethods typically for use in wireline valves, particularly
but not ewolsiozel4dy, used in the oil 5and gas industri ePCTAB20INMILIIBI ON | S
particularly useful in wireline valves, but can be applied to other
situations where it is required to seal the annulus around an el ongate
menber, in apparatus typically called bl ow out preventers, or BOPs.
10Conventionally, wireline valves are used to control wellbore pressure
during wireline intervention operations. Wreline valves typically press
opposing pairs of ram assenblies against the wireline to provide a double
saf ety barri SEAQNGAPRARATUSAND METHOE: renedial work is carried out,
typically on the wire. 15 Conventionally, the ram assenblies use resilient
(e.g. rubber) seals mounted on the inner faces of two opposing ram

assenbl i es wiial ek B iMérﬁldn“r"elz?‘]tééY&seéI%gcé atUiar¥ Fihdlss @?F&'taﬁy bet ween

the seals, thereby contalining the pressurte. e I nner faces e seals
typi cal | y haver use ROvireesalves, paribandny bet nal exdekusougt g rusedrin floeovf t he

wirelin The ram assenbl i es and seal s nove inst. the wireline cable,
Cypi cal 1 11 dRPasdontanepadbedmamerysrabicl N real Brrine ires-us
surroundi ng bHecih belddpfie8ad bher@it@atsnd Whehen i drjuirablty sedmpred into and
around the wireline cable. The resilient seals are supported by (typically

met al ) pl at e@nPBius arpend am elergatbimenbeniie mppataius tyrieallyesiled aw seal s in
pl ace resisti e seals in response to the pressure

n v t
differenti al oggpgeglse%ﬁgwto@ entional wireline valves have two pairs of

seals, e.g. a pair of upper seals and a pair of |ower seals, each seal
i ndependently noved by its own actuator (e.g. a hydraulic cylinder in nost
cases) W th LUreatendlyc maiphee vBMeResn Uske o gpairobwelldasgdreseaes, al | owi ng

tcrgni)gije%;?r@éjﬁp‘i?h@%\)&“r% eiﬁt{eﬁ@eﬁﬁgbl ep%réﬁ%s‘? NAfRRhe RENVEB]ILILDRHIAEN they are

opposing pairs of ram assemblies against the wireline to provide a double
safety barrier against well pressure whilst remedial work is carried out,
typically on the wire.

15
Conventionally, the ram assemblies use resilient (e.g. rubber) seals
mounted on the inner faces of two opposing ram assemblies within the
wireline valve, to clamp the wireline cable between the seals, thereby
containing the pressure. The inner faces of the seals typically have a

20 recess which conforms to the outer surface of the wireline. The ram
assemblies and seals move against the wireline cable, typically from
opposite sides of the valve, to close off the annulus surrounding the
wireline cable. Grease is then typically pumped into and around the
wireline cable. The resilient seals are supported by (typically metal) plates

25 in the ram assemblies which retain the resilient seals in place resisting
movement of the seals in response to the pressure differential across
them. Conventional wireline valves have two pairs of seals, e.g. a pair of
upper seals and a pair of lower seals, each seal independently moved by
its own actuator (e.g. a hydraulic cylinder in most cases) with a grease

30 chamber between the upper and lower seals, allowing the injection of the



In accordance with a first aspect of the present invention, there is

provi ded 5seal i ng apparatus for sealing around an el ongate nenber which
passes t hwoughvm7téhr oughbore of a val ve device, the app&CRUGRIDAFP3BSI ng an
upper sealing elenment and a | ower sealing elenent, each being adapted to
change configuration froman open configutation to a seal ed configuration
wi thin the val ve device to seal the throughbore of the valve device around
10t he el ongate nenber, the upper and | ower sealing el ements being separate
and noveabl e i ndependently from one anot her, and being configured to be
actuat ed between open and seal ed configurations by a common actuator.

15Typi cal | y igheasepipts thenchdrober betea@kenrigeml ehemtreyadre damped agparst on t he
val ve device,, typicall y a very snmall clearance, e.g. less than 5 nm The
change in coﬁﬁ?éﬁﬁﬁ@?S bl€an be a change in position, e.g. novenent, or can
be a change in shape. In typical enbodinents of the invention, the
20sealing el enents nove fromone configuration to the other. In sone

enbodi nent s, In hecanpdpece awiith & tvek aspecti afriipe presemt irnvendion piberariscpnovied wi t h

one another in their open configuration, and cap optionally nove apart from
one another SFANH PRBTATSI5ReR I Aol ioooRiReLIR VNG BESRREN t he
open confi gukolugR RiRFolidHborE ©F adhNdedee ahk Appafatds edhlprisdRf &¢ seal i ng
el enents are axially separated from one another by a small distance when

grease is injuppeeacdingelementend a loweTggpling elemerd, epgiebeiag@depirgd toseal i ng
ahi oh opt 1 ondlFoRsoaTa bk TorlR shEriXeagR nafot e kbafialiuger =
typical ly fremhippesidige deviesttb @8al theXhroughbore of the valve device around
10 the elongate member, the upper and lower sealing elements being
separate and moveable independently from one another, and being
configured to be actuated between open and sealed configurations by a

common actuator.

15 Typically the upper and lower sealing elements are spaced apart on the

valve device, typically by a very small clearance, e.g. less than 5 mm.

The change in configuration can be a change in position, e.g. movement,
or can be a change in shape. In typical embodiments of the invention, the
20 sealing elements move from one configuration to the other. In some
embodiments, the upper and lower sealing elements can be in contact
with one another in their open configuration, and can optionally move
apart from one another along the axis of the throughbore when changing
between the open configuration and the closed configuration. Typically
25 the sealing elements are axially separated from one another by a small

distance when grease is injected between them.

Typically the upper and lower sealing elements each comprise a first and
second seal, e.g. a left and right seal, which optionally move in the same

30 plane against the elongate member, typically from opposite directions.



The seals are typically housed in ram assenblies, which approach the

el ongate nenber from opposite directions, optionally in the sane plane, and
seal agaiwetoome7amot her. Therefore, a typical enbodi nerCTaEB20I051438ent i on
could conprise two ram assenblies each ram assenbly having 5two separately
novabl e upper and | ower sealing el enents., The invention also provides a ram
assenbly for a wireline valve, the ram assenbly conprising at |east two
sealing el ements, wherein each of the sealing elenents are separate and are
novabl e i ndependently from one 10another, and are configured to be actuated
by a conmmon actuator. Typically the actuator conprises a hydraulic
cylinder. Tyfiheaddays atectypally hguste irerdrs agsgaptes, itiemapproetithd to t he

pi ston on the cylinder. 15]J n accordance with a further aspect of the
present i nvefIQSIRLE MEPReN L0 QRAOGAR A eRERHo @PYPNabAIN thE SEFMUAENSEN el ongat e
menber whi ch ABsRaP ablihetghe BnbitePl TBRIErDTa Goial ¥pBAIMER orlie met hod

conprising providing an upper sealing el enen ower seal i ng el enent
spaced apart inventioe ooald/eoriprise byo aard assembbies egchdamt assentbly hawigg

configuration froman 200pen configuration to,.a sealed configuration within
Che valve denvReePalelMevabs HPBROABOIVTrHRo S D8 Sevi e ar ound ¢ he
el ongate nenber, the upper and | ower sealing el enents being separate and

bei ng novabl e i ndependently from one another, and actuating the sealing
el ement s bet idennvgiiiPnadigo Heevides asam apaeablyier avireine valyenihe rad uat or. 25

2ssenbly on e A5 fla % RERE Ao S PR, IRHRIEERGTof o™ "o
enmbodi nent, tskelifig eRimempere aoparatdand S mdvaibid @ialepbadéstyofrod@ese on the

| eft side) are actuated by one actuator (e.g. one hydraulic 4
10 another, and are configured to be actuated by a common actuator.

Typically the actuator comprises a hydraulic cylinder. Typically the sealing

elements engage a stem connected to the piston on the cylinder.

15 In accordance with a further aspect of the present invention, there is
provided a method of sealing around an elongate member which passes
through a throughbore of a valve device, the method comprising providing
an upper sealing element and a lower sealing element spaced apart on
the valve device, and each being adapted to change configuration from an

20 open configuration to a sealed configuration within the valve device to seal
the throughbore of the valve device around the elongate member, the
upper and lower sealing elements being separate and being movable
independently from one another, and actuating the sealing elements
between open and sealed configurations using a common actuator.

25
The upper and lower sealing elements are typically mounted on a common

ram assembly on each side of the elongate member.

In a typical embodiment, the first upper and lower sealing elements (e.g.

30 those on the left side) are actuated by one actuator (e.g. one hydraulic



cylinder located on the left of the wireline, and the |left hand seals are
typically engaged by the sanme stemof the left hand hydraulic cylinder) and
t he secormlouppen7amd | ower mechani sns (e.g. those on theCriGHw1I5083 ar e
typically actuated by a second actuat or (e g. a second, separate stem5of a
second separate hydraulic cylinder to the,first hydraulic cylinder, |ocated
on the right side of the wireline). In soAfre enbodi nents, a single actuator
can be used to activate the two seals, rather than two actuators acting on
respective pairs of seals. 10Were two actuators are used on the sane

pl ane, they can be dianmetrically opposed to one another, or can be arranged
at some ot hercyhmggrdotated dnstherﬂ)efEOmeelwsellrtd)@ldetBé left hasdsealkrdredi nents, a

nCest s un SN REE B i e R BT PR 86D, 5 The
el ongat e ”E"'%% thé sbwh&ﬁk)hér Enddvidr rﬂéfhérﬁ%‘s’wg 'tﬁt?se SfeEright did) | 1 ke.
In a typical enbodi nmen e upper ower seal’lng el enents on edch side

are arranged aod typicallyctuatedyra semrwsa@ubtoy (e@haaecosdawpma’@cstbm a single
respectl ve actuat or Iy on each

oot ' be DL At St B uf B TRt e A LA TR a8, e v Far i e

or ot her eI ongEted BRRE FightSideldiendwirdengy.ms can optionally interlock and
cooperate with one another to guide the wireline etc into a suitable

position relative to the sealing 25el ements for actuation of the actuators
L0 aeal i ol SEBlL ALl Sdeklaalhd bl can have
the |eft andseaghtathemhassaoddtestods actaig engeshettibs toaisictiskyisdi anet ri cal | y
opposi te one anot her about the |ongitudinal axis of the throughbore.
Optionald y, tMeerguingeacipaiors are used on the same plane, they can be
diametrically opposed to one another, or can be arranged at some other
angle that is more or less than 180°. In some embodiments, a single seal
(with two seal assemblies) can be movable from one side, typically under
the force applied by one actuator from that side.
15
The elongate member is typically a wireline, logging line, cable or the like.
In a typical embodiment, the upper and lower sealing elements on each
side are arranged on a single common ram assembly, which is actuated
by a single respective actuator on each side.
20
Typically, the ram assembly on each side of the valve can have guide
arms to guide and centralise the wireline or other elongate member, and
the guide arms can optionally interlock and cooperate with one another to
guide the wireline etc into a suitable position relative to the sealing
25 elements for actuation of the actuators to seal with throughbore. Thus
each ram assembly (left and right) can have a pair of guide arms, and
optionally two pairs of guide arms. Typically, the left and right ram
assemblies are arranged substantially diametrically opposite one another
about the longitudinal axis of the throughbore. Optionally, the guide arms



5 are arranged about the recess adapted to accept the el ongate nenber
therein. In one enbodi nent of the invention, each valve has a | ongitudi nal
5t hr oughbwoeofien7recei vi ng t he el ongate nenber (e.g. thechaBbions)43and t he
t hroughbore has left and right ram housings in the formof |ateral ram
bores, which intersect with the throughbo%e and whi ch house left and right
ram assenblies that nove within the ram bores in a common plane that is

per pendi cul ar to the throughbore. Each ram assenbly (e.g. left and right)
10has a pair of sealing elenents, upper and | ower. Each of the sealing

el ements typically have a pair of seals, optionally in the formof inner
seal s at t heiare aadnged ywbbohite regess adbptebaaracagpi thetelbigateiImembee nenber to
seal off the throughbore, and an outer seal typically housed in a groove,
whi ch can be§80-ar or partially annular, and which typically seals the
annul us 15between the ram bores and the ram assenblies. Typically the inner
and outer seals on each sealing elenent connect to conplete the seal.
However it i dnooe emseatiganyof e inhentiraleach valverhas ddéongituding:, and in sone

enbodi ts onl single seal on ope side i vable. 20Typjca t he ram
assenb! s aluolalpBifr feddiing &% BRpoBLE Rt d ¢ wiRlELE™ s o't | on
wi thin the ramobghBsre HadleEdrdyrigieahPid PHsgsTH theSoRn&f AREiIPRahl v t he

seal ing assenbliés are non-circular, and thereby resist rotation. 25l n one

enbodi nent, &oresawtich iersect wéh daathragglbeseemdwhighdaupgiletiang righth of
them i s movapye, el alexs LOnb0E FRTRE BEL A1 ROM Iihibe bl gal | Y

achi eved by a constrainrng co ction e sealing

el enents. 6 pespantici@danpthe thfoughborst Eatinraig aseantty (9. lettamengrithe
sealing elenments and the actuator, the radially outernpst end of each of

the ramOasseMBsiaRalr AT sprlNGrRIeEERtH UPPPpRBRIOWER deachalbeseakRgal channel

elements typically have a pair of seals, optionally in the form of inner seals
at their radially inner faces, to bear against the elongate member to seal
off the throughbore, and an outer seal typically housed in a groove, which
can be annular or partially annular, and which typically seals the annulus
15 between the ram bores and the ram assemblies. Typically the inner and
outer seals on each sealing element connect to complete the seal.
However it is not necessary for the seal on each side to move, and in

some embodiments only a single seal on one side is movable.

20 Typically the ram assemblies and optionally the sealing assemblies are
resistant to rotation within the ram bores. Typically the ram assemblies
and optionally the sealing assemblies are non-circular, and thereby resist

rotation.

25 In one embodiment, at least one of the sealing elements (and typically
both of them) is movable relative to the common actuator, and this is
typically achieved by a constraining connection between the actuator and
the sealing elements.



groove or slot in which a portion of the driver (e.g. a head or pin) is
5captive, but is constrained to nove axially along the | ength of the
channel , Wyoaoua20r49s| ot, which can typically be co-axi alPChiGH20t0S14381 S Of
novenent of the sealing elenent. The driver portion can only nove within
the confines of the slot, and is typically axially shallower than the slot,
so as to allow rel ative axial novenent between the two, but to restrict or
deny relative 10l ateral and optionally rotational novenent. In one

enbodi ment, the portion of the driver can conprise a T-shaped head of part
of the actuator, and the head can be located in the channel, groove or
slot. A typi ¢a oreetxahple eftrponstesiniaglvpanadliorcbetywdendee,seatiogl | y | ocat ed

within the rambore, but th artjcul ar desjgn of actuator | S not
ipor tant . 2 APRSS TR Aca0h a6 adebepsiebant 840 obeedh abfelamy
hydraul i ¢ Cy'a'slggﬁﬂbliéé irf T?ééﬁ%odm@mgﬂ;gréaw e86h hBge bAdixIlnaAHEET MOSt end of

the ram assenb typtcally accepts tive portion that is optionally in
the form of grdowhapsldt inewticha parfion o thet eriverf(eth@ tgatt auping icyl i nder, and

e L A
of the channgreovE6r SBBMITEN E8A tRSFcAlyDETBO-QxIaF ARPThE @IS hovenBasséMy faces
of the upper "and | ower seali g_g el enents of the ram assenblies, and the

e

recesses on &R RediNg elemMERlpdEe diiveér Pertion carenlygneveswihindhe genfings cal | y

assenbl od ar LN Phs Hhecs ARCIRESG B VR i, o 88,38 4 B RRY Channer . 7
the stem t hr eglativé Brianewvemant betaeen e twee bueaslrestiidtior dehg reifienes of the
channel . The depth of the channel in the axial direction of novenent of the

head tyifl cal l3tefi@ng Qptienaly rojatienal inoevament. (IRengeinhodmatiehgead, so the
head can tra WL far, a ISt r ting
5t he neck at Y)t% Iedﬁo(h%gao&h Eﬁa'q@? ﬁ{%légc%gnsx%? bgrﬂaﬁe&%ﬁi g@bgt g?és%gél i ng
el ement at tledithebead candoelochted iolthambbnndlhgrates oreslot. i Aitypicalons to
novenent in each case are t ;%i al l'é rﬁrluflted to the resilience and size of
the inner se&CUBRIHCAMEIISES %I yefaulis cyindsrapsyally 1Rea§d WHIRNR Mt hi n t he

channel 1 s digbhelisfitnd BRRRAIAI YRR acllbibr IRt iFfhRrAGE Arigsd | s of the

i nner 10seal , ich can vary in ent cases and Is not Iintended to be a
limtinp mechanical screw actuator can be used instead of a hydraulic cylinder if
desired.

The channel on the radially outermost end of the ram assembily typically
accepts captive portion that is optionally in the form of a T-shaped head on

20 the stem of the hydraulic cylinder, and retains the T-shaped head within
the channel by means of a lip on the inner surface of the channel, which
prevents the T-shaped head from pulling out of the channel. The channel
can be a simple recess formed in opposing faces of the upper and lower
sealing elements of the ram assemblies, and the recesses on each of the

25 upper and lower sealing elements can typically align to form the channel
between them, thereby allowing them to be assembled around the head of
the stem and retain the head in the channel.

The channel typically can have a neck to receive the stem, and the neck

30 can have a narrower diameter than the head, thereby allowing passage of



feature of the invention. For exanple, in some cases, for exanple with
smal | seals adapted to hold a slimwireline with a very narrow bore, the
axi al di sverros/af14br avel of the head of the stem can bePeTg:B22103)51438
mllimetres, but in larger valves with larger and/or nore resilient seals,

t he axial 15distance of travel can be e. 10-15 mm The channel is
typically formed fromtwo nachined sem -circular recesses in the outer ends
of the bodies of the sealing el enents, which cooperate to formthe channel,
and retain the head of the stem The body of either one 20of the two
sealing el ements can therefore nove independently of the other on the ram
assenbl y, r eltlad steen trrotigle thee heelt but reddining thbeweratlh&nthmehmbosﬂrsemﬁtheary and

engaged vvith he T- d of the stem Ac rdlh t he seali
e n chages). TTHLIGRAG the cafnEslan Db exel Sreh R P EReRt el ont i al s
across the Seal Real BN 2 GREatbORerdion 0 antthe QB e igsh, 281 he ram

assenbly. Th oose Tit the stem i1 n the channel typl ca restrained
so that the $kaheag cehémntwuthmethacuhaenehmebwmalbelsthMH%Mhmg pl ane,

and the ange_of nov S t restricted, t o _axial novenent
of “the- dbal 1 af BrERERTE oubler M Bt i £rEPoR| & e we i ecis¥hdor ovenent
of the stem @rhast AeheMbsHrd ehdRIfeRE hahhg. Sﬁ@dé‘élre@' IfAkations3gar e captive
in rambores and are restrained to nove only along the axis of 8 the

bores, whi ch mevamgitialelagh sasalaretypigally refedeciio theofestlieacae @ndagizg ofrovenent

el bodi es. 145 b0shSBRE 3ning ARieh R BoC IS RP LIGR §RAh3neT) i 22 T

have outer fabaanélds eiffsrert ddyerdimgon st HﬁreeéntafhatrMen@nmsbﬁrtaé inregrd
typically have mating faces, which can be flat, and which can _optionally be

keyed t'@het héeabw@lc@wn e initierient @@%ﬁ%f&@ot iptgngas de be1a imRG9novenent
of feature of the invention. For example, in some cases, for example with

small seals adapted to hold a slim wireline with a very narrow bore, the
axial distance of travel of the head of the stem can be e.g. 2-3 millimetres,
but in larger valves with larger and/or more resilient seals, the axial

15 distance of travel can be e.g. 10-15 mm.

The channel is typically formed from two machined semi-circular recesses
in the outer ends of the bodies of the sealing elements, which cooperate to
form the channel, and retain the head of the stem. The body of either one
20 of the two sealing elements can therefore move independently of the other
on the ram assembly, relative to the actuator, while the other remains
stationary and engaged with the T-shaped head of the stem. Accordingly
the sealing elements can react independently of one another to pressure
differentials across the seals, by means of the loose fit of the actuator and
25 the ram assembly. The loose fit of the stem in the channel is typically
restrained so that the sealing elements are not entirely free to move in
every plane, and the range of movement is typically restricted, e.g. to axial
movement of the sealing elements relative to the stem, in the direction of
movement of the stem during actuation. Typically the sealing elements

30 are captive in ram bores and are restrained to move only along the axis of



the sealing elenents with respect to one another. The seal bodies
10typically have grooves fornmed in the nmating faces to formthe channel to
recei ve twebhsad7mb the stem In certain enbodi nents of PCMA&H20100514386N t he
seal bodi es can have grease channels extending axially (e.g. parallel to
the rambore) fromthe inner end of the sgal bodies to the outer end of the
seal bodies to provide an axial channel for the injected grease to pass
15from the outboard face of the sealing elenments typically between the seal
body mating faces in order to reach the wireline clanped between the inner
seal s. The axi al grease channel can optionally conprise an axial groove
formed in on¢hebotdse wiidh isdypisakys pafallehwitls éed akiedif tse actuatamoydrnental |y be
provided in both faces, and in that case, optionally the two 20grooves can
t hen be supepPHﬁ8§@§J FiONone another to forma larger conduit for the
grease. The grease channel can optionally term nate in the groove that
receives the stem A grease channel can optionally be provided in one or in
each of the é’eyalcatly)measeal‘ngeelgrrmccrrmariaersealssphoamﬂeyl qiv 4l dedies tpat h of
little resistance . to the e in ed behi nd 25t he s alln el ements, to
al | ow ef¥ ect PYBP Béﬁé‘Proo{{ 3$etsﬁ@,8w BOgSLtY PPCQB}SE Qg\tﬁen the i nner

seal s. O Coﬁ%to%r%%@%tﬁémwtd&%bbbf%Fd?h%?@éj dncagpitaliehupen the
seal i ng bodi es w thout "any particul ar grease channel bel n[gg) provi ded. 9 The
7

appar at us typaild fachaswiaichceade flal sad mdrichiesn @@t@rmallyr@ea yast ease bet ween

t he upper an e he
grease typi cg?éémg %5 gé“%gjd %W%thb?)ggﬁgﬁ Sﬁhg%qg é\l}éﬁ'gﬂ %s to
ener gi se t he tiseséslingp@ldntmits Wthireghéot toove amﬁhérr mﬁeaﬁboﬁm seal i ng
5elenments relative to the stemand/or relative to the other sealing

el enent’0 The YRIpRIY hawe gropues &raacy tae amiitastasee @ Qi shasnebia &d in
different dig N/é’ﬂ?e h&&a ¥ Hesdidrd INTESBIN EnfliolifrfemBdidhe idvantlbh fisg ent e g.

opposite di r €cti on
seal bodles can have grease channels extending axially (e.g. parallel to

the ram bore) from the inner end of the seal bodies to the outer end of the
seal bodies to provide an axial channel for the injected grease to pass

15 from the outboard face of the sealing elements typically between the seal
body mating faces in order to reach the wireline clamped between the
inner seals. The axial grease channel can optionally comprise an axial
groove formed in one of the mating faces of the seal bodies, or can
optionally be provided in both faces, and in that case, optionally the two

20 grooves can then be superimposed on one another to form a larger
conduit for the grease. The grease channel can optionally terminate in the
groove that receives the stem. A grease channel can optionally be
provided in one or in each of the seal bodies. The grease channel
typically provides a path of little resistance to the grease injected behind

25 the sealing elements, to allow effective penetration of the wireline cable
trapped between the inner seals. Of course, grease can optionally be
injected freely between the sealing bodies without any particular grease
channel being provided.



10 Actuating the upper and | ower sealing elenents froma conmon act uat or
reduces the stack height and the wei ght of the valve, and reduces the
nunber ofwaebiv/eeabs. 15Enbodi nents of the present inverCr@aB20idds1438w be
descri bed, by way of exanple only, with reference to the acconpanyi ng

dr awi ngs,

in which:- Fig. 1 is a perspective view of a wireline valve

enbodyi ng sealing apparatus of the inventfYon; 20Fig. 2 is a perspective
cutaway view of a sinplified view of sealing apparatus fromthe valve in
Fig 1; Fig. 3 is a side view of the Fig. 2 sealing apparatus; Fig. 4 is a
side view of a pair of left and right ram assenblies of the sealing

appar at us;

29Fegparatusdypiealbpeas ia\geeas;eameﬂtlohimaweﬁmoaamn‘grém of Fig. 4,

Fig. 6 is a front viewof t he, Fi aratus . in n o en. confi gurati on;
Ipy\%rsgagﬁg

Fig. 7 is a PebKeew

&iperan é?%ﬁ”ﬂ@“qsn @NISREPYEr at i on;

10 Fig. 8 isqaidd gr‘étasé'tﬁ cQIE/ éﬁ‘ile’%' &dlt?or%@??éﬁuﬁﬂ'é ohr!hé‘ s@b@rygleﬁ%ts

pressuri sed confi
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25

uration; is a close up view of
to energise the seals, and can typically move one or both of the sealing

elements relative to the stem and/or relative to the other sealing element.

The upper and lower sealing elements are typically oriented in different
directions, to withstand pressure differentials in different e.g. opposite

directions.

Actuating the upper and lower sealing elements from a common actuator
reduces the stack height and the weight of the valve, and reduces the

number of well seals.

Embodiments of the present invention will now be described, by way of
example only, with reference to the accompanying drawings, in which:-

Fig. 1 is a perspective view of a wireline valve embodying sealing
apparatus of the invention;

Fig. 2 is a perspective cutaway view of a simplified view of sealing
apparatus from the valve in Fig 1;

Fig. 3 is a side view of the Fig. 2 sealing apparatus;

Fig. 4 is a side view of a pair of left and right ram assemblies of the
sealing apparatus;

Fig. 5 is a perspective view of the ram assemblies of Fig. 4;

Fig. 6 is a front view of the Fig. 2 apparatus in an open
configuration;

Fig. 7 is a front view of the Fig. 2 apparatus in a closed

configuration;



Figs. 10, 11 and 12 are side sectional views of the valve of Fig. 1 in
50pen, closed and pressurised positions respectively. Figs. 1, 10 and 12
show a wiwel2one2vabve V for use with wireline cabl e (noPtC3hBamio/asm3an oi l

or gas well. The wireline valve Vis typically used to close off the

t hroughbore 2 of the valve to contain thﬁopressure beneath it in the
10wel I . The valve V has a body 1 shown in-“sectional viewin Fig 2, having a
vertical throughbore 2 through the body 1 for comrunication with a well
bore of an oil or gas well. The throughbore 2 has an upper port 5u and a
15| ower port 51, and typically acconmmodates a wireline (not shown) passing
bet ween the port s Fig,8 sla frantvigerafitad IFjg. xaepatang ialaocigsédhandent ral axi s 2x
of the throughbore 2. The body 1 has a pair of |ateral rambores 3
connecting the veP$SSWISEHCONYABEI@2 with the left and right faces of the

body 1. The ram b@q@@%;@gger@%@@v\,@)fr n@assdly S in right and left
IS4l )

20si de bores 3 respectively. The ramassenblies 5 in the left and right
bores are subst anthigd.|Q, 4ilrandat2 are side sectomalrviews df theevalvs belbigadiial | y
t hr ough é he ram baores actuators. odi rrepyt, the actuator is

b I,n tt}i s _enb
in the formof a $P&h O?%%P”Psor%%ﬁeﬂé)ﬁﬁ' ANSEPREFYEN t he ram bore 3 by a

suitable driver, such as a hydraulic cylinder 4. The particular type of
driver is not_inportant, and enbodi ments of the invention can function
sat i sfact ori Ijgsai'ls AOranshbaBaw aowirelingyalde Mor siseavith wiraliecakieynalg on

screw t hread - AT T S an
upper seali néhg%ﬁﬁ}%ﬁ%%&%@%ﬁlgﬁe g@’gl'?%éag?g\?ﬁn@%%ﬁ?§ggé%%§lﬁglgn Figs 4
and 5, for ex#thtehrolighbores of FRCValeaso ebnialietheppess@rtod st itSedhd ng

el ements 10, 20 are substantially synmmetrical around the plane through

whi ch te axi¥ellof the ram bore 5passes.

The valve V has a body 1 shown in sectional view in Fig 2, having a
vertical throughbore 2 through the body 1 for communication with a well
bore of an oil or gas well. The throughbore 2 has an upper port 5u and a
15 lower port 5l, and typically accommodates a wireline (not shown) passing
between the ports 5u, 5, and generally extending along the central axis 2x
of the throughbore 2. The body 1 has a pair of lateral ram bores 3
connecting the vertical throughbore 2 with the left and right faces of the
body 1. The ram bores 3 each house a ram assembly 5 in right and left
20 side bores 3 respectively.

The ram assemblies 5 in the left and right bores are substantially similar to
one another, and are pushed axially through the ram bores 3 by actuators.
In this embodiment, the actuator is in the form of a stem 6 that is moved
25 axially through the ram bore 3 by a suitable driver, such as a hydraulic
cylinder 4. The particular type of driver is not important, and embodiments
of the invention can function satisfactorily with mechanical or other drivers,

e.g. those relying on screw threads. The stem 6 has a head 6h.



The upper sealing elenent 10 has a body 12 of generally sem -cylindrical
shape, with an axis that is generally parallel with an axis of the ram bore
3 i n whi oNoi2o1ve7tadused. I n this particul ar enbodi ment, PCia&GH OUVE$4382 and
22 10have generally sem -oval shapes, as is best shown in Fig. 3, although
ot her shapes can al so be used. The body \J/lﬁ is typically made of steel or
anot her netal and supports the seals as will be described bel ow. The body
12 has an inner end, an outer end, and extendi ng between them an arcuate
upper face having a partially circunferential seal slot 14 into which 15an
outer seal 16 is located, and a flat |ower face. As shown in Fig. 4, the
outer seal l&aektrandsssenobipd hdeaauppeat sealpgeslesient d0eanafa tdwerbody bet ween

the inner and the outer ds, and as shown in Fig. 2, seals it against the
et st f ac BTG RETEN G P SAAMBORE 1SS g B deesainBeal i PSS 4 Suppor £ s

the seal 16 %@é‘ii&%o@tﬁl??]gye@?‘éﬁﬂl%\hei ﬁ%éllg@déléﬁi‘éaﬁ%%lr ?0,32(Péré3§tﬂ?§tar?t%qlg| | apse

under hi gh pressure di ntirals. T y 12 al so has an 1 nner Seal sl ot
15, whi ch hosyesnetncalrarennd éag¢ ptenedhraugh wirichlthg akismefithemam et hat t he
inner seal 17 is |ocated closest to the throughbore 2 of the valve 1. The

i nner seal 1P2P8%Yptional Iy bounded by 25two netal plates which are bonded
to the rubber portion during the manufacturing process, although a sinple
rubber bl ock can suffice. The inner seal 17 in this enbodinent is supported
above and bellt@ uppefsealingeteneentvil kes albacly 12 of genesallyt srmielddricglo whi ch

this enbodi melEPY i R F@eiotale baPEPRBHED 4 GPEMarfbre 3™ rhe
i nner nost f agewdich ib& housed. Saahis pedtidulahembadinegtsthelSodis ¢h angl 22 r anged

to be perpendicular to the |longitudinal axis of the cylindrical ram body
12, and Gwhi chave ggneeallyseniico Vs ShaPehas inibest shavai 5idS. eHBOYI oughbore 2

B il e L
wi reline int anblreermeetasand 8upports tre sedleasevill beajgsosbed beloav.i her seal , the
body 12 has %ordg(ﬁshsés é’\rmncnher end, an outer end, and extending between them an
arcuate upper face having a partially circumferential seal slot 14 into which
15 an outer seal 16 is located, and a flat lower face. As shown in Fig. 4, the
outer seal 16 extends around the arcuate upper surface of the body
between the inner and the outer ends, and as shown in Fig. 2, seals it
against the inner surface of the lateral ram bore 3. The recessed seal slot
14 supports the seal 16 against axial movement in the ram bore 3 or other

20 collapse under high pressure differentials.

The body 12 also has an inner seal slot 15, which houses an inner seal 17
at its axially inner end, so that the inner seal 17 is located closest to the
throughbore 2 of the valve 1. The inner seal 17 is optionally bounded by
25 two metal plates which are bonded to the rubber portion during the
manufacturing process, although a simple rubber block can suffice. The
inner seal 17 in this embodiment is supported above and below by metal
plates which place limits on the extent to which the seal 17 can deform
during exposure to pressure differentials, and in this embodiment is fixed
30 to the plates via bolts or other fixings. The innermost face of the inner seal



10is typically in the formof a slot or groove or channel. In this case,
the recess 13 extends axially in alignnent wwth the axis of the stem 6. The
recess 1lawo=zomnehimed in the flat |ower face, and typi c2CIGHIAB/ASW3S
portions, a deep groove with a wide dianmeter, and a lip with a restricted
di aneter (typically less than the dianetﬁ? of the head 6h of the stem6).
15 The |l ower sealing elenent 20 has a sinflar cross section to the upper
sealing elenment, and has a body 22 of generally sem -cylindrical or

sem -oval shape of steel or another netal which supports the seals. The
body 22 has an arcuate |lower face having a partially circunferential seal

sl ot 24 20i ntl@ vds & hecessold whichdalarrabged td begiezdendicller tdtheseal s on the

upper sealing elenment 10, the outer seal 26 on the | ower sealing el ement 20

ekt ends. ar oulRIGRETE eyl 16 N lsal B o0y e BBV ES IS AGAFOTRIE o a.

and as shown 'rhlgin@d With g}%ag,)gf b?t@ﬁ?ﬁhﬁo‘??ﬂiﬁ%é.surface of the ram bore
seal im ot 14

3. A recesse slot (simlar to s supports the seal 26 agai nst
col | apse 25under high pressure differentials. The left and right | ower

seal s 2Q. are nat identical tqQ one anpther, a re arranged to fit together
o encl dbe. antbtonghbrine Ry, 4 2re wiBRe Suiaet 8 A APRERRE Bra bt one

anot her. I n figgf-en§lgingOVeshasad HodirR] RMRAatioRd whitH §&idei0Rrelirfe RS | onal |y
substantially the Same shape as the upper sealing elenment 10 on the left.

13 The body 27 &8e8sSHa&s an inner seal slot (simlar to seal slot 15) which
houses an inner seal 27 at its inner end, relative to the rambore 3,
| ocated cl osest to the throughbore 2 of the valve 1. The inner seal 27

typi cal | y hag\tlisesanend; @pposhe the mnas sthie thabedy $2alase/reces§épwhienal |y, the
body 22 has wireline guides 29 providing "V' shaped guiding formations
whi ch dgifl de s icically e therfosm: ¢fea sletesgropye oriedagnekidd this Gapgi £ | y

cooperat e W {heddier JULEATs Bi) it BEGHABRT wRf hd Bl a ont 8 el de the
V\nrellnelnto? € recesses nd % ich altgn wth one I0another to
seal around tréeess t&Isimacloinedtimére f#dtdogat éacee abéitypiéslyczas e perionsy om Fi g.

9, the arrangenent of the seal slots in the hodies 12 and 22 ensure that
o on act unt | STED GROVEANITE MR R S AT 2 TRaViGea e tiged PP o

oty iy PGBl e BB c7S) UAhORS chErpiZseAl ) 27, hereby

15
The lower sealing element 20 has a similar cross section to the upper
sealing element, and has a body 22 of generally semi-cylindrical or semi-
oval shape of steel or another metal which supports the seals. The body
22 has an arcuate lower face having a partially circumferential seal slot 24

20 into which an outer seal 26 is located. Like the seals on the upper sealing
element 10, the outer seal 26 on the lower sealing element 20 extends
around the arcuate lower surface of the body as shown in Fig. 4, and as
shown in Fig. 8, seals it against the inner surface of the ram bore 3. A
recessed seal slot (similar to slot 14) supports the seal 26 against collapse

25 under high pressure differentials. The left and right lower seals 20 are not
identical to one another, and are arranged to fit together to enclose and
support the inner seals 27, to press them against one another. In fact, the
lower sealing element 20 on the right is optionally substantially the same
shape as the upper sealing element 10 on the left.

30



el ement 10, 20 and creating a pair of seal ed envel opes around the wireline
surrounded by the seals in use. The |l ower body 22 also typically has a
recess 23wonodlizgrent with the axis 20o0f the stem 6 at PCT&GB2a0V&l43g out er
end, and in alignment with the recess 13 in the upper sealing el enent body.
The recesses 13 and 23 conbine to forn1a1gore to receive and retain the
head 6h of the stem 6 at the outer end of “the sealing elenents 10, 20. The
bore is fornmed by the juxtaposition of the sem -annular recesses 13, 23 in
the symmetrical upper 25and | ower sealing bodies 12, 22. The left and right
ram assenblies 5 each conprising the upper and | ower sealing elenments 10,
20 are pl acedheiliddy2 bisortesspat tnnee seanslbbfsanilat torsebhsiot ¢5) whinth ri ght  of
the wireline valve 1, and in eration, of reI' e valve, the

r mal, t n
e e bt e A PP B T, o Btigs b dTa ah bor S aReuac Fi g.
6 such thal (hsAEPBchd BHBEIED gt ai boteTH AT peabar sr ReRlall i rel [ ne

val ve 1. However, when intérvention is required, such that ng around
the wirelinethke same gomistructen akithdinner seak®s t hrough the wireline val ve

t hroughhore 2 is required, then the ramassenblies 5 are 5pushed toward one
anot her oy the hydraulic cylinders 4 acting on the stens 6 on the left and

right which @m®ioraup! e Ho@igtﬁ??‘hé§§/ﬁ@ﬁrﬁé yaidesfd9 gradidingt” dripeaissenbl ies 5
by neans of the channels 13 which retain the heads 6h of the stens 6. 10The

left and ri gBuidingriormaiiops aduen gn@le@mrﬁérﬁeuﬁqéhefef@ss&&eﬂ@@)gund@a via the

16 and 28 ar 5P oLy Fotheréid B M o ESRAT BY UbakhShalifelthish b Do) cby

ensuring thato gh@evvhéednrélmewnid thbee@esée%malén@)zsthmmrélmgﬁmbheof wireline
guides 18, 28 and as the left and right ram assenblies are 15noved toward

one ancther, a@ﬁw%teéeah@rwmthw'@ma@aoLnﬁnerlongatemm@af ed in the aligned
recesses 19, 29 forned between the inner seals 17, 27.

As can be seen from Fig. 9, the arrangement of the seal slots in the bodies
12 and 22 ensure that upon actuation to the sealed configuration, the
seals 16 are pressed against the seals 17 and the seals 26 against the

15 seals 27, thereby connecting the inner and outer seals in each sealing
element 10, 20 and creating a pair of sealed envelopes around the

wireline surrounded by the seals in use.

The lower body 22 also typically has a recess 23 in alignment with the axis
20 of the stem 6 at its radially outer end, and in alignment with the recess 13

in the upper sealing element body. The recesses 13 and 23 combine to

form a bore to receive and retain the head 6h of the stem 6 at the outer

end of the sealing elements 10, 20. The bore is formed by the

juxtaposition of the semi-annular recesses 13, 23 in the symmetrical upper
25 and lower sealing bodies 12, 22.

The left and right ram assemblies 5 each comprising the upper and lower
sealing elements 10, 20 are placed within the respective ram bores 3 on
the left and right of the wireline valve 1, and in normal operation of the

30 wireline valve, the pair of ram assemblies 5 will be located in the position



The ram assenblies 5 continue to nove toward one another until the inner
seals 17, 27 are pressed together, which also presses the outboard ends
200f the wonerveeabs 17, 27 agai nst the adjacent ends ofPCriaB20uEI438eal s
16, 26. Thus, the |eak paths surrounding the upper port 5u are seal ed by
the seals 16, 17 on the upper sealing elggent 10 and the |l ower port 51 is
seal ed by the seals 26, 27 on the | ower aling elenent 20, and in each
case the inner and outer seals connect to conpletely seal around the port,
25t hus ensuring that the pressure in the wellbore below the wireline val ve
is retained by two conplete (upper and | ower) barriers. The grease is
typi cal |y i njshowadn Ibéd.vé@&such that thmearearat ihtewering evth the tefcughbbre 2@f 20

under high pressure, typical at a higher pressure than 30the well bore
bt essur et ha™e Haeliap VaRec! « HDugved vhsth BIoreRaN EgRpred. SuES WAbr e ¢ he
wireline val ugalidy bURH Ak WifkiRsat the gbmt;é%%liﬂgpgséﬁth\esaémee pressure

is typically less than this, ypi cal we e pressure tor such a
val ve mi ght Wédredinewatlestkpighbbhe 2¢s eeguirads thepireatany assgrabtiesiSianeo t he ram

bore 3, behind the outer seals 16 6 at a pressure that.is around 10- 520%
i gher | % g, PoRBLISHATLOS: anewer by T el yEMets “inaee B s 5, <o
grease is sqyeansd dine [ER@ndnaft WeEMBRNcolRed ih e eopkstivkl lefttahcand into
the | eak paths within the many strands of wire in the wireline cable.

Typi cal |y t héighbeam mgsembtienbdylmeans ohthe ehannels 1§ whicleretaig tbe are cl osel y

adj acent to t I open configuration, but as the 10grease is
injected in ﬁ%édgl%ﬁscggﬁ%g%rbgﬁr ation the sealing elenents 10, 20 are

typically pushed axially apart from one another by the injection of the

grease, by a_small distance related to the tol erance of the ram assenblies
5 wit hit t he Thedei@nedight ramss arPraacRRNgsawler wlertheforeqapplied ¥ieeat i on

of a small grRASRENBNDEENORHYUERTY. PP ER Srradged such that the wireline

guides 18 and 28 are in a sliding fit with one another, and inter-engage,
thereby ensuring that the wireline will be picked up by the arrangement of
wireline guides 18, 28 and as the left and right ram assemblies 5 are

15 moved toward one another, the wireline will be guided until it is located in
the aligned recesses 19, 29 formed between the inner seals 17, 27.

The ram assemblies 5 continue to move toward one another until the inner
seals 17, 27 are pressed together, which also presses the outboard ends
20 of the inner seals 17, 27 against the adjacent ends of the outer seals 16,
26. Thus, the leak paths surrounding the upper port 5u are sealed by the
seals 16, 17 on the upper sealing element 10 and the lower port 5l is
sealed by the seals 26, 27 on the lower sealing element 20, and in each
case the inner and outer seals connect to completely seal around the port,
25 thus ensuring that the pressure in the wellbore below the wireline valve is

retained by two complete (upper and lower) barriers.

The grease is typically injected between the upper and lower sealing
elements 10, 20 under high pressure, typically at a higher pressure than

30 the wellbore pressure than the valve is rated to contain. For example,



Therefore, the pressure differential across the two sealing elenents 10, 20
is not equal, because the conduit imrediately below the valve 1 is at

10, 00Opsiwoand/@2he9conduit i medi atel y above the val ve PCrsBRb10AGSM3ISpheri C
pressure, so the upper sealing element 10 is exposed to a far 20greater
pressure differential than the | ower sealing el enent 20. Therefore, when
the sealing elenents 10, 20 are seal ed aagi nst the wireline and the grease
pressure is applied to punp the grease into the wireline and cl ose the | eak
pat hs between the upper and | ower ports 5u, 2551, the inner seals 17, 27
are able to nove axially within the rambores 3 in accordance with the
pressure difwrerathalviretinewalve i$ hatedaatd Okppiod éslusddhevhieos tree wpltbored to t he

| ower seal i n% el enent Zoqﬂélthe noder ate pressure differential across the

| ovier seal | n§eTR I BISallk lewst haBJaI) gnd arYPIEReNetare REPSRIre VR T4 o
condi ti ons TG VL RAR BT ARANAN T0E efede LfoitaN] hietida B ier seal 17

reacting to the pressure of the ad 6 the stem’6 agal nst 16 the | ower
body 22. Therahdrare dihebincnibermitercseals 6o at alredsiund tBat is @nmaiumds 19+ essed

hard agai nst the, radially, outer_end, of the chanpel whil e the inner seal
27 on U T onQlk ke iyttt § PRt P SEaRg R AL NG ne cabl o
and agai nst t5*)§o‘§?@é’§é @%ddé@@éd%ﬂ@'thé%paéé"@\é@vé&n thl iRREr &8s tilrr opghbore
pressure i medi atelé above the wireline valve Vis nuch | ower than the

5]

pLessure bel @ndiinto thpdeak ﬁ@?st\ﬂﬂﬁﬁi?mﬁ@wﬁ@rﬂﬁéﬁym&einitﬁed]drﬂ”inl@d to Pore
i 0 1. ) '
10°1 5" bxposes®PBa HEAIVANGieR g SRETRLS 4ty pokte bl KRR R AR, Sseati ng

el ement 20. 'Elt%re@fadj@ceﬁﬂbmeSthrfiﬁ&hedp@ﬁ&ﬁimﬁi?umibhnduttzﬁ@tmlter seal s

16, 26 acgpl ies nore force to the upper seal] nﬂ elenent 10 than to the | ower
seal i ng1 | em8RRASRDIS 'ﬁ]ﬁételddﬂdﬁe&lﬂ?ﬁﬂé@nﬂc'gufaﬁ@n Bﬁéﬁag%pleﬁ@e@ﬁéﬁeﬁp 10 by
the pressure i tiak ql i hydraul i c
cylinder 4 ar?gé g@ﬁ'@,d%ﬂgh?ﬁlﬁ%ﬁﬁ%ga ?Iﬁlg[hgfgge% |ni%d¢6}sﬁ cg?@%sed

axi al |y agai gseadeidy ddmeail dedtamee tdditied todhe byletdmneelof dnetdrnasgerddiss e but by

t he pressure differential bet .the injected grease and the bore
| nmredi at ol y 20UURINHRG FARATER 8. VRIS & AEVARIGRUSe AR B0 e Freatat of

arrangement igSsrhAiRgrddsel dHanfy& BetRbeh e SE48!
15
Therefore, the pressure differential across the two sealing elements 10, 20
is not equal, because the conduit immediately below the valve 1 is at
10,000psi, and the conduit immediately above the valve 1 is at
atmospheric pressure, so the upper sealing element 10 is exposed to a far
20 greater pressure differential than the lower sealing element 20.

Therefore, when the sealing elements 10, 20 are sealed against the
wireline and the grease pressure is applied to pump the grease into the
wireline and close the leak paths between the upper and lower ports 5u,
25 51, the inner seals 17, 27 are able to move axially within the ram bores 3 in

accordance with the pressure differential to which they are exposed. The
force applied to the lower sealing element 20 by the moderate pressure
differential across the lower sealing element 20 is not usually sufficient in
normal wellbore conditions to overcome the reaction force of the resilient

30 inner seal 17 reacting to the pressure of the head 6h of the stem 6 against



20wel | bore pressure spi kes bel ow the val ve, the high pressure kick bel ow
the valve increases the pressure differential applied to the upper sealing
el enent s WO,20amMd7t4hi s causes the upper seals to nove cl @SEGR20pASNMS8 as
shown in Fig. 9 within the constraints of the head 6h noving axially within
t he channel 13, so that the inner seals i% are pressed harder together,

25t hereby self energising the valve seal s“w thout external control or

power, as an automatic reaction to the well bore pressure spike.

Modi fications and i nprovenents may be made to the foregoi ng enbodi nents

Wi th departing fromthe scope of the invention. 17 O ains 1. A sealing
appar at us f othe Eaverrimdyr2ntihenefaiepogadenorerd €onditiond, thadseesl 6ihr ough a

t hroughbore of a. val ve device, the apparatus 5co i s ng; an upper sealing
el enent and 4TINS PEsasd i bhaaiBnt NCGaER SHY SR b8 WhanERahge
confi gurati oRyHieQAk MheRRA| 9?'6‘;?'tﬂlérl?f]\hépé‘eélfhgaas%%ﬁﬂtlﬁgisCl&EHt!;ﬂé'éﬁd on w thin

the valve device to seal the throughbore of "the valVve device around the

el ongat e nentagainsl Gichwirefipecakiadndoagainstdhe iopgosingrienerssdati2ig separ ate and
ot uat e bt ABOHE BBer G Lap o SR G AP BAE Dl SR HUtd5Ror
2. A seal i ngvapRay & sichIowbRIhERGhE PréduirEoblowhesed BincBahé Bamieghbor e 150f
t he val ve device has an axis, and wherein the upper and | ower sealing
grease pressure is applied to bore the upper and the lower sealing
elements 10, 20, the upper sealing element 10 is exposed to a much
higher pressure differential than the lower sealing element 20. Therefore,
10 the same grease pressure behind the outer seals 16, 26 applies more
force to the upper sealing element 10 than to the lower sealing element
20. The force applied to the upper sealing element 10 by the pressure
differential is higher than the force applied by the hydraulic cylinder 4 and
stem 6, and so the upper sealing element 10 is pressed axially against the
15 wireline cable not by the hydraulic pressure but by the pressure differential
between the injected grease and the bore immediately above the wireline

valve V.

One benefit of the present arrangement is that in the event of transient

20 wellbore pressure spikes below the valve, the high pressure kick below the
valve increases the pressure differential applied to the upper sealing
elements 10, and this causes the upper seals to move closer together as
shown in Fig. 9 within the constraints of the head 6h moving axially within
the channel 13, so that the inner seals 17 are pressed harder together,

25 thereby self energising the valve seals without external control or power,

as an automatic reaction to the wellbore pressure spike.

Modifications and improvements may be made to the foregoing
embodiments with departing from the scope of the invention.



el ements are spaced apart along the axis of the throughbore, and are
separated along the axis of the through bore by a distance of |ess than
5mm 203.wWogedlizng9apparatus as clained in claim1l or clarmBE2pionsesssi n t he
upper and | ower sealing elenents are housed in the sane bore. 4. A
seal ing apparatus as clained in any prece ing claim wherein the upper and
| oner sealing el enents change conflgurat n by noving from 250ne
configuration to the other. 5. A sealing apparatus as clainmed in claim4,
wherein the upper and | ower sealing elenents each conprise a first and
second seal which nove against the elongate nmenber in different directions
and in the s@i®inmyd ane. 18 6. A sealing apparatus as clained in claimb5,
wherein the sealing apparatus has two ram assenblies, and wherein each ram
assenbly has two separately novabl e upper and | ower sealing elenents. 57. A

seal i ng appanat us &in@éﬁ?ﬁr@ﬁus'f@%%alfn@d&bé}ha‘aﬁ eléﬁ‘ﬁ?@été'rﬁ ABEr hWAfBrAssenbl y

I s arranged on a I t sI the va evi ce and ram assenbl y
is arranged pasaes thybugls adbrasfghbbee obh velvealavice, th@appamuﬂr ng apparatus as
clainmedd %Hﬁ)&ecedl ng claim wherein the 10val ve device has a

| ongi tu naI ore for receiving the el ongate

an upper sealing element and a lower sealing element, each being
adapted to change configuration from an open configuration to a sealed
configuration within the valve device to seal the throughbore of the valve
device around the elongate member,

10 the upper and lower sealing elements being separate and moveable
independently from one another, and being configured to be actuated

between open and sealed configurations by a common actuator.

2. A sealing apparatus as claimed in claim 1, wherein the throughbore
15 of the valve device has an axis, and wherein the upper and lower sealing

elements are spaced apart along the axis of the throughbore, and are

separated along the axis of the throughbore by a distance of less than

5mm.

20 3. A sealing apparatus as claimed in claim 1 or claim 2, wherein the

upper and lower sealing elements are housed in the same bore.

4. A sealing apparatus as claimed in any preceding claim, wherein the
upper and lower sealing elements change configuration by moving from

25 one configuration to the other.

5. A sealing apparatus as claimed in claim 4, wherein the upper and

lower sealing elements each comprise a first and second seal which move

against the elongate member in different directions and in the same plane.
30



menber and the throughbore has left and right ram housings in the form of

| ateral ram bores, which intersect wwth the throughbore and whi ch house

| eft and woghti/manwassenbl i es that nove axially w thin Phe/GERRMMBIELSS i n a
common pl ane that is perpendicular to the throughbore. 15 9. A sealing
apparatus as clained in claim8, wherein ghe ram assenblies on the left and
right side of the valve device are arrana d substantially dianmetrically
opposi te one anot her about the longitudinal axis of the throughbore. 20

10. A sealing apparatus as clainmed in any of clains 6 to 9, wherein each of
t he upper and | ower sealing elenents each have a pair of seals in the form
of inner sealés at A $ealingrapbaabiug dselaimddinedaint 5, Whareiagse ssdliighe el ongat e
menber to seal off tge t hr oughbore, and in the formof outer 25seals, which
are housed i RPRAGEDIES SWOrAR 23seMbligSepRiuiereinFachipm ASEANINGS bet ween

t he ram bore ' | % ~Qf am assenbly and
%wé%gpté%%%lg \?a"cﬁégfﬁbéfand |ok9er6§ea$mget| f&nfst y

whi ch is arrange al 1 gned w the axis o e throughbore in use.
12. A sealing apparatus as clainmed in any of clains 8 to 11 wherein the 5ram

assenblies are arr n%e to be resistant to.axial rlotat6i on within the
espect ifve rdm bora SR SeEFTAE 25 b et @t astin R & WhSRY AEcedi ng
claim wher eiré‘maéssembly is é@éﬁéed)ﬁﬁ aqkftishe sERkivalyccd&NBaLAd itse Begabl e

relative to the common® 10actuator. . .
ram assembly is arranged on a right side of the valve device.

8. A sealing apparatus as claimed in any preceding claim, wherein the

10 valve device has a longitudinal throughbore for receiving the elongate
member and the throughbore has left and right ram housings in the form of
lateral ram bores, which intersect with the throughbore and which house
left and right ram assemblies that move axially within the ram bores in a
common plane that is perpendicular to the throughbore.

15
9. A sealing apparatus as claimed in claim 8, wherein the ram
assemblies on the left and right side of the valve device are arranged
substantially diametrically opposite one another about the longitudinal axis
of the throughbore.

20
10. A sealing apparatus as claimed in any of claims 6 to 9, wherein
each of the upper and lower sealing elements each have a pair of seals in
the form of inner seals at their radially inner faces, to bear against the
elongate member to seal off the throughbore, and in the form of outer

25 seals, which are housed in a groove of the sealing element, to seal the

annulus between the ram bores and the ram assemblies.

11. A sealing apparatus as claimed in claim 10, wherein the inner seals

have a recess which is arranged to be perpendicular to the longitudinal



14A seal i ng apparatus as clainmed in claim13 wherein a radially outernost
end of at |east one of the sealing elenents has an axial channel in which a
portion oWVotha/ect4@at or is captive, which is adapted toPooGB20w/0518axi al |y
with the axis of novenment of the sealing elenents. 15A sealing apparatus as
clainmed in claim214 wherein the captive 9 portion of the actuator is
axially shorter than the channel to all 0\1/ rel ati ve axial novenent of the
head and the channel when the head is captive 20within the channel. 16A
seal ing apparatus as clained in claim 14 or 15 wherein the channel
conprises a pair of recesses forned in opposing faces of the upper and

| ower seal i n@gx& efithatrsmadssiehebly andagsemiy arangehth bdreligned with (Béaeizesses on
each of the upper and | ower sealing elenents are adapted to align to form
the channel B&REEWROYIRNATE 1T UBEseal i ng apparatus as clainmed in claim 15 or
16, when dependi ng on claim 14, wherein the channel has a neck to
receive part of the actuator 30formng a stem wherein the neck has a
narrower di af@t er A $ealingrappasaids as2gaim] infaryeel dlainsad pad dtwherain thieai med in
any  of % a rr?’ar%d'asts%m]b?”’es\%@gra?r'arﬁged to be resistant to axial rotation within the

respective ram bore.

13 A sealing apparatus as claimed in any preceding claim, wherein at
least one of the sealing elements is moveable relative to the common

10 actuator.

14 A sealing apparatus as claimed in claim 13 wherein a radially
outermost end of at least one of the sealing elements has an axial channel
in which a portion of the actuator is captive, which is adapted to move co-

15 axially with the axis of movement of the sealing elements.

15 A sealing apparatus as claimed in claim 14 wherein the captive
portion of the actuator is axially shorter than the channel to allow relative
axial movement of the head and the channel when the head is captive

20 within the channel.

16 A sealing apparatus as claimed in claim 14 or 15 wherein the

channel comprises a pair of recesses formed in opposing faces of the

upper and lower sealing elements of the ram assemblies, and wherein the
25 recesses on each of the upper and lower sealing elements are adapted to

align to form the channel between them.

17. A sealing apparatus as claimed in claim 15 or 16, when depending
on claim 14, wherein the channel has a neck to receive part of the actuator

30 forming a stem, wherein the neck has a narrower diameter than the head.



either one of the two sealing elenents is noveabl e i ndependently of the
other on the ram assenbly relative to the actuator. 5 19. A sealing

appar at uswaoclermed in any precedi ng claim wherein thecsasrgseidgnent s
have seal s nounted on seal bodies to support and orientate the seals.
1020. A seal ing apparatus as clained in céﬂin119, wherein at |east one of
the seal bodies has at | east one grease annel extending axially from an

i nner end of the seal bodies to an outer end of the respective seal body to
provi de an axi al grease channel. 1521. A sealing apparatus as clained in
claim 20, the apparatus having a grease injection device to inject grease
bet ween the upper and | ower sealing elenents. 22. A sealing apparatus as

clainmed in any preceding clains, wherein 20t he er and | ower sealing
Gl eronts. are Thr | ofh SSPINY AHAEFRLERS QP (s, of S8MsT L1 P nghafiiar at s as
Claimed in a@fngF 6E6F He GlAbdalinghieRintd Binsl eI iRIHRIBENY &f hevi r el i ne,
a logging line or a cable. 2524. A sealing apparatus as clained 1n any
precedi ng cl atmgr ashitvegiam aszeroblyaelative td dveeactsiatdri ng el ements are in
cont act éNI th one another in the open configuration. 21

19. A sealing apparatus as claimed in any preceding claim, wherein the

sealing elements have seals mounted on seal bodies to support and

orientate the seals.

10 20. A sealing apparatus as claimed in claim 19, wherein at least one of
the seal bodies has at least one grease channel extending axially from an
inner end of the seal bodies to an outer end of the respective seal body to

provide an axial grease channel.

15 21. A sealing apparatus as claimed in claim 20, the apparatus having a
grease injection device to inject grease between the upper and lower

sealing elements.

22. A sealing apparatus as claimed in any preceding claims, wherein
20 the upper and lower sealing elements are oriented in different directions.

23. A sealing apparatus as claimed in any preceding claim, wherein the

elongate member is a wireline, a logging line or a cable.

25 24. A sealing apparatus as claimed in any preceding claim, wherein the
upper and lower sealing elements are in contact with one another in the

open configuration.

25 A sealing apparatus as claimed in any preceding claim, wherein the

30 upper and lower sealing elements can move apart from one another along



the axis of the throughbore when changi ng between the open configuration
and the closed configuration. 26. A ramassenbly for a valve device, the
ram assermwbDyohzeinig at 5 | east two sealing el enents, wreT&B20BASM3Sf t he
sealing elenents are separate and are novabl e i ndependently from one

anot her, and are configured to be actuatﬁq by a common actuator. 27. A ram
assenbly as clained in claim26, wherein“the sealing 10el enents engage a
stem connected to the actuator. 28. A ramassenbly as clainmed in any one
of clainms 25-27, wherein the sealing elenents are housed in rambores in

t he body, and wherein each ram bore contains nore than one sealing

assenbl y. 15 the8axisAfitlaentaaaghtbdre wiserc thamgidg betwden the2dpemmher ein t he ram
bore is non-circular. 30. A nethod of sealing around an el ongate nenber
whi ch passesc@@ﬁWN@HBHanﬂH? HATIgHraI0fa| ve device, the nethod
conprising: providing an upper sealing elenment and a | ower sealing el enent
spaced apart on the valve device, and each being adapted to change

conf i gur at i 026f r oA zam apeembbynfor guiaiite device, the seal asseralrly hguingtaton wi t hin

the val ye deyice, t | the t hb f | ' dth
2561 ongat o misRSsRa B il VORE Sach e b LSel R ftecpar at e ana
bei ng nmovabl gepaeRe sRA&IE noVdiNRRPeABEhETromPErE aRbiHer, 41l ke seal i ng

el enents between open and seal ed configurations using a commpn actuator.
configured to be actuated by a common actuator.

27. Aram assembly as claimed in claim 26, wherein the sealing
10 elements engage a stem connected to the actuator.

28. Aram assembly as claimed in any one of claims 25-27, wherein the
sealing elements are housed in ram bores in the body, and wherein each
ram bore contains more than one sealing assembly.

15
29. Aram assembly as claimed in claim 28, wherein the ram bore is

non-circular.

30. A method of sealing around an elongate member which passes
20 through a throughbore of a valve device, the method comprising:
providing an upper sealing element and a lower sealing element spaced
apart on the valve device, and each being adapted to change
configuration from an open configuration to a sealed configuration within
the valve device to seal the throughbore of the valve device around the
25 elongate member, the upper and lower sealing elements being separate
and being movable independently from one another, and
actuating the sealing elements between open and sealed configurations

using a common actuator.



22 31. A nethod as clainmed in claim30, wherein the upper and | ower
sealing elenents are nounted on a common ram assenbly on each side of the
el ongat e werzbawo27and wherein the upper and | ower seal i ngCeglGBTRINS1438UNt ed
on one side of the elongate nenber are actuated by 5one actuator and the
upper and | ower sealing el enents nDuntedzan the other side of the elongate
menber are actuated by a second actuator™© 32. A nethod as clained in claim
31, wherein the upper and | ower sealing elenents are nounted on a common
ram assenbly on each side 10of the el ongate nmenber, and wherein the upper
and | ower sealing elements on each side of the el ongate nmenber are actuated
by one singl &1act Wammethod 88 clafmeetiroldira30; Waieneid tha uppgr ane laferc| ai s
30-32, wherein the 15el ongate nenber is gui ded and centraliégﬁ]b gui de
(ndadee stae

arms whi ch afE3PEIETENBATE MOUN 8 SN REE BREAT DY PERRY of the
valve. 34. 6fEWés|%ﬂg§fe ﬁlbﬁf\d@i‘gahc?‘mﬁ\'é}’eiﬁfth&h?b@ﬁaﬁ’@ﬁ?ﬁré@%\‘ﬁh in the

el ongate nenber 1s réceived in a |ongitudinal throughbore, and wherein |eft
and 20ri ght elemeantsshogitedfon dree bidegfttioel iefeaigatd mangiheyoare datuated biyor m of

| ateral ram bores intersect with the throughbor and wherein the left and
faht 1 dm oSG 88 fie Heee v ok S4Aing PrmES A ASLENEN B8 har move
W thin the rRduiEs of thefeloRFERMEMBRE aREEBRAEELY 8'selcBnd Retddiboughbore to
open or seal the val ve device.

32. A method as claimed in claim 31, wherein the upper and lower

sealing elements are mounted on a common ram assembly on each side

10 of the elongate member, and wherein the upper and lower sealing
elements on each side of the elongate member are actuated by one single

actuator.

33. A method as claimed in any one of claims 30-32, wherein the
15 elongate member is guided and centralised by guide arms which are
provided on the respective ram assembly on each side of the valve.

34. A method as claimed in any of claims 30-33, wherein the elongate
member is received in a longitudinal throughbore, and wherein left and
20 right ram housings of the longitudinal throughbore in the form of lateral
ram bores intersect with the throughbore, and wherein the left and right
ram housings house respective left and right ram assemblies that move
within the ram bores in a common plane perpendicular to the throughbore
to open or seal the valve device.
25
35. A method as claimed in any one of claims 30-34, wherein the
sealing elements are housed in ram bores in the body, and wherein each

ram bore contains more than one sealing assembly.



25 35. A nmethod as clainmed in any one of clains 30-34, wherein the sealing
el ements are housed in rambores in the body, and wherein each ram bore
cont ai ns wonrelttizanvone seal ing assenbly. 23 36. A net lret/GROUNEGI438d | n
35, wherein each ram assenbly has a pair of sealing elenments, and wherein
each of the sealing elements have a pair ,gf seals in the formof inner
seals at their radially inner faces, mhe? I n the inner seals bear against
the el ongate nenber to seal off the throughbore, 5and in the form of outer
seal s housed in a groove, and wherein the outer seals seal the annul us
bet ween the ram bores and the ram assenblies. 37. A nethod as cl ai ned
in claim36, 36her & methol asnoeimaddh 861 whesstalkeaclhnamaassestdy hag aghament
connect to co?glete t he seal %Qe t he seali”%hlo | ements are actuated. 38.
SANCENG

A method as Of aPAD §If eRIN §ACy T (N35aliNg SlemePts AVt Peffe
actuat or acogpLesisli uf RFATGGhNBELARED: W 4RAY 1AREl fBNE ARl B of erent s

on a radially outernpost end of the ram asse Is retained 15w thin the
channel , and ivfegrssials b¢aragainsidhefelangate mensleer torapaé b iea thyoughlesre,
i ndependent |

f. th h h bl | i h ,
whi ot B ot BEA in i ot Gt B fels MaRCa i A Ao v dnc WS HEUUBE ¢ on of

the actuat or geals seal the annulus between the ram bores and the ram assemblies.

37. A method as claimed in claim 36, wherein the inner and outer seals
on each sealing element connect to complete the seal when the sealing
10 elements are actuated.

38. A method as claimed in any of claims 30-37, wherein a portion of
the actuator accepted by a channel between the upper and lower sealing
elements on a radially outermost end of the ram assembly is retained

15 within the channel, and wherein either one of the two sealing elements
moves independently of the other on the ram assembly, relative to the
actuator, while the other remains stationary and engaged with the captive
portion of the actuator.

20 39. A method as claimed in any of claims 30-38, wherein the sealing
elements are captive in ram bores and are restrained to move only parallel
to an axis of the bores, which is coincident with a longitudinal axis of the

actuator movement during actuation.

25 40. A method as claimed in any of claims 30-39, wherein grease is
injected into the axial space between the sealing elements to close leak
paths.

41. A method as claimed in any of claims 30-40, wherein the upper and

30 lower sealing elements move relative to each other in response to a



2039. A nethod as clained in any of clains 30-38, wherein the sealing

el enments are captive in rambores and are restrained to nove only parall el
to an axiwoabitelsbores, which is coincident with a | ongcrGioalosasss of

t he actuator novenent during actuation. 2540. A nethod as clainmed in any of
clainms 30-39, wherein grease is injected hnto t he axi al space between the
sealing elenents to close | eak paths. 22 pressure differential applied to
t he upper and | ower sealing elenments, respectively.

pressure differential applied to the upper and lower sealing elements,

respectively.



