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1 "Method and Apparatus" The present invention
provi des a nmet hod and apparatus for substantially
sealing a throughbore of a tubular wherein the tubul ar
has a line running 5 therethrough, such that the
seal ed throughbore can withstand a pressure
differential, preferably w thout any | eakage of fl uid.
The invention also provides a method of substantially
filling voids in a line. In particular, the nethod
an r htable for use in an oil and gas
we s e agr il with a bl ow out preventor or
mﬁreline val ve to effectlvely seal 10 off a mellbore
|II|n voids in a wrelin t e t hroughbore.
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order to seal the wellbore having a wireline running

therethrough, the BOP typically closes a pair of ramns
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SOURUR, AnBowPEtProuPRST PhrElEs WBKE (R BAB) is a
hi &é\né& gsed fc?éoﬁth?ltfortnli‘e?clﬁ%}e%@Gré%% FREFbHLehing the
contain, it 1s desirabl 0 ensure that voids Tn the
wi wellbare. dEORe cap beqwavidpdivetit a aentratikdispased apertute gh
pr érlljcril(relgfpjallgalfjeﬁ to ﬁ]u C{Plroughbore o %geu\(fvgﬁboreoto aqlowatuglng or
wnrellne running through the wellbore to remain in position when the
wellbore is sealed. Thus, BOPs also allow remedial work to be performed

on the tubing or wireline by sealing a wellbore under pressure.

In order to seal the wellbore having a wireline running therethrough, the
BOP typically closes a pair of rams fo seal around the wireline. However,
the BOPs can be required to contain a large pressure differential that may
be around 5000-15000 psi (34.5 - 103.4 MPa) or greater. The wireline
usually comprises helically wound strands with voids therebetween. Due
to the high pressures that the BOP can be expected to contain, it is
desirable to ensure that voids in the wireline do not present potential leak

paths for high pressure fluids, such as the produced liquids and gases.
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30 2 According to a first aspect of the invention,
there is provided a nethod of substantially sealing a
t hroughbore of a tubular, the tubular having a line
runni ng therethrough, such that the seal ed throughbore
can withstand a pressure différential, the nethod
conprising the steps of: 5 (a) substantially encl osing
the line and sealing a portion of the throughbore
around the |ine using an enclosing nmeans; (b)

o ;
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PLF??#P%QE@?‘?E@ th mefhBd CERIPHRERR SobPeLr ne and

s ubst an(a)aaubsata‘élally agclasmrthierlinagaqdosetaliog aoporting of the

h 15 f fluid dth lid
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fluid i byifjectitghdmidin theGebiontMhé fhe [WhérieaPtHeiiuid The
met hod can ‘i nclude injecting a greater proportion of

th@omtarr@tscﬁlﬁmaﬂl@lﬁ%rand he fluid containing solid

par ti ¢l 65 o eliRaf PG Alhe’S rdBidd BorsR of B IELDGMLGR"

i ncl ude*1njec |ng

consiag the golics pbm@lasasuchqha'sthmse:awd #goudliisorets kapablerof
include injecting the first fluid in the region of

th\é"th$tﬁ§d'”9<ﬂ P@%HF%Q'ﬁﬁfﬁ’@@ll ng the fluid containing
solid particles in the region of the Iine. The nethod
can include injecting 25 between two to five tines by
vo1|'hmmeihod leanfalsesinciude idjectihg i first fluad imthesrmgiordof the line

i #0 sHESBTR 58 % sedraining: Partion 7 ety ouSTENTS oG the
Pafifst AlidSandthe iapartidibs TheHERBA@niifclude injecting the first

fluid in the region of the line prior to step (b).

The method can include injecting a greater proportion of the first fluid than
the fluid containing solid particles in the region of the line.

The method can include injecting the first fluid and the fluid containing
solid particles in series. The method can include injecting the first fiuid in
the region of the line, followed by injecting the fluid containing solid
particles in the region of the line. The method can include injecting
between two to five times by volume of the first fluid relative to the second
fluid. The method can include filling voids associated with the line using
the first fluid and the solid particles. Preferably the throughbore is
substantially sealed such that no leak path exists. The pressure
differential that the sealed throughbore may be required to withstand can

be up to 15000 psi (103.4 MPa) or greater. The pressure differential may
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substantially seal ed such that no | eak path exists.
The pressure differential that the seal ed throughbore
may be required to withstand can 30 be up to 15000 psi
(103.4 WMPa) or greater. The pressure differential may
3 be in the range 2000 - 15008 psi (13.8 - 103.4
MPa). The pressure differential may be in the range
3000 - 10000 psi (20.7 - 68.9 MPa). The pressure
differential that the seal ed throughbore is arranged

: be.i " 6 :
( St 1 2Re 200 DE5000 pYE RN f03 PR, (RS oPetsure
oudiffecential perytbecinethetrange 390ar: 16000/p4il(20.7 -068.DMPa)r dhe
s obiesUfhiteransal thal e REAIPY dhiauBhbpie Areapded g igiand
| NcaH BE SR Ringe b0 %@b%&l (2b& n®f hadpapn include

substantially énclosing t I ne and sealing a
portion of the throughbore around the Iine by noving a

t apl ale) ' int.o the t bor
pr LRSS cpfdio dfe ReR B seitipactiet e SHEEtaREST plug
N8 b rriohé QorisGh 56 iné 0 Thie GHEMbH @ani iRcliike Cslétt_tilli?? olit 88lid
is centrally disposed and fluids are substantially

r eRarticlesdepm thmflaiddoiragponss tora diegHn dressuie o i Buie.
The nmethod can include enclosing the Iine by noving
the enclosing nmeans in a direction perpendicular to an

axTise afethd can inullidy subdtankaih] @sldyingrtaniine and gealitley a
the |.ine io nd retain the line in the closed

c dtign chihe .row@%ﬁﬁw%m linechy Mo Vg3 ratractabley

ceal i X . . 3

; 2 i8ing MinrRUPRLCERlS. Prefordthf thp Berdcete B
Thenclesing thezms areahadableintei adcloged cpafigurafiomin which the line

spaced, epcl,0si n s, and sybstantial |y encl osi .

* N8 SEPHaEH PR ARG T CaR PRl BratcBidrath fobing

seftouith ReRRfdugPBors. THE nidthed SBRTHAudE eHBRsiMithkl I by

arranged 25 parallel to one another. The nethod can

i nopving the jeaclosing mieans liadtireption perpendicular to an axis of the
tubular. The enclosing means can guide the line to and retain the line in
the closed configuration. The method can include substantially sealing
around an outer profile of the line using a resilient portion provided on the

enclosing means.

The method can include providing a pair of axially spaced enclosing
means and substantially enclosing the line at two axially spaced locations
thereby sealing a portion of the throughbore around the line arranged
parallel to one another. The method can include injecting the fluid(s)
between the two axially spaced enclosing means. The method can
include providing at least one port in selective fluid communication with the
throughbore of the tubular, wherein the or each port provides an opening
through which the fluid(s) can be injected and wherein the port is located

between the axially spaced enclosing means. The method can include
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between the two axially spaced encl osi ng neans. The
nmet hod can  include providing at | east one port in
selective fluid communication with the throughbore of
the tubular, wherein the or each port provides an
openi ng through which the fluidd(s) can be injected
and wherein the port is |ocated 30 between the axially
spaced encl osi ng neans. The net hod can include 4
injecting the first fluid and the fluid containing

sol i d..nart | k i,on. . of. the . .line.through .
s eideaPahe i Tuidabd s itk nidiiph iR o5 PR rggion
appfkihatine. thioufresaRirbietharanand ebusihg sudtchor e bR jection
quid(sLlat a higher pressure relative to the anbient
pr8RRAURRISf the voids such that the fluid(s) are

forced into the voids. The nethod can include opening
one or nore apertures between outer 10 el enents of the

| i hiee trethdd cantimsudé injeiits thedlek(s) at @ higher presstire oéldive

within the Jine. This can, pe achieved by rcing the
't B arePignt eSsuret e vouau bl sl sSre Fofes mto
VOoihdSyoide nore accessible to the fluids. The nmethod
can include twisting the line to open one or nore

apertures between the outer elenents, prior to

' L. | The .met hod 15 i ncl bendi
E hEN o 85n idhfe. SN g B eiriPPie Sherlph bavens outer
ouglementd eniBdtime tbhAoNEhBARIiRB N atdysUd e @PhBE: Foids within
contact surface of the encl osi n%n means to retain the

| ithe ling. hieran be achieveddyioneing thatine intomaraltarnative
e S i . NS . i D_. i i T
PO B fnd folpBré RIS RERE IO IhE s ofhe
benhethex dareinoluidertwédtimgethe $inefto 2peh lomel drmorNdpérigeeby
ope ing one or re apertures in the outer elenents.
Aﬂz%w& Rdhe euwg@aﬁa saPpecio enclesiag the line.i dheimethedican
o _ ‘ ; : .
rRALE BRI PR SRR AP IAA8 g ovter
r elemegtst hEhe trfetbod) ban snaindd Sladping e caddctdsurfaceudither e
Caennclosing means to retain the line in a bent or twisted configuration when
the enclosing means are in the closed configuration. The method can
include inserting one or more protrusions between the outer elements of

the line and thereby opening one or more apertures in the outer elements.

According to a second aspect of the invention there is provided an
apparatus for substantially sealing a throughbore of a tubular, the tubular
having a line running therethrough, such that the sealed throughbore can
withstand a pressure differential, the apparatus comprising:

an enclosing means to enclose the line and seal a portion of the
throughbore around the line in use;

a fluid, wherein the fluid contains solid particles; and

at least one injector, wherein the or each injector is capable of

injecting the fiuid containing solid particles in the region of the line such
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25 withstand a pressure differential, the apparatus
conprising: an enclosing neans to enclose the |ine and
seal a portion of the throughbore around the line in
use; a fluid, wherein the fluid contains solid
particles; and at |east one injsector, wherein the or
each injector is capable of 30 injecting the fluid
containing solid particles in the region of the line
such 5 that the remaining portion of the throughbore
o
iR R i it p o AR U5 BUASr b IF BB o BelfcEa i
t hesiay the sslid padicleés.i nj ector i s capabl e of |nject|ng
the first fluid in the region of the line such that
the remaining portion of the throughbore is capable of
betTRg o Fﬁﬁ}:ﬁﬁ‘?} cHﬁ D EdiRphisd atfirdt fitlid Vel heSR!Ib 3t one
particle e |ine can conprise one or nore voi
ThltEIJQQ'EWe'S mnab[&m‘rm@etnag thectirst fluitddn dne régige of tife Ime such

d he |
o4 UM RuFEEH T Wit e RS B e
Iawgﬁgmeh@tmm divd Meusslid pdrgoregr s. The el ements of

the outer |layer and the el enments of the inner Iayer
can be helically wound in opposing directions.

Y Y B i 10 BB

of ondlpgenuf hellcﬁaHPMQUrid’l glemeni) ke 0o by dolrrn:ﬁ%e émduter
conmuni catj opns cabl The line be a wireline.

e
f i lp¥er ¢fi heligally worgg ?%[“ﬁmfrﬁﬂd an w.f@xﬁrtq{mlwa wwnca
Coéléﬁieﬂ't&%ﬁ@'e‘lé% I ingd ﬁterTéye fdﬁdsthe;éd&hgnfs% the inner
conprise a avy rocar as grease of
gI layer cariTbe hetically \pammd ol @gpasing dieectionsu Se irsied lprcwietied
0Jﬁlw The solids particles in the fluid fa
ar‘? 3’%8’ FR COMPTISE ONRSTIMEi&Ca sglgriegl from the

-PajrbupcBhsisting &%ﬁ;&@ﬂ%&bpﬁy@nﬁ@é totve? WupBly (ieR; Ghyi d

in response t0 a I n pressur
communications cables. The ilne be a wireline.

The first fluid can have a higher viscosity than the fluid containing solid
particles. The first fluid can comprise a heavy hydrocarbon, such as

grease or glycol.

The solid particles can be in suspension with the fluid. The solids particles
in the fluid can be arranged to settle out of the fluid. The solid particles
can be arranged to settle out of the fluid in response to a drop in pressure

of the fluid. The fluid can comprise solid particles of barite.

The solid particles can have a median grain size between 10 and 250
microns. Preferably, the solid particles can have a median grain size
between 25 and 150 microns. The larger median grain size of between

200 to 250 microns is typically suited to use with larger diameter lines.
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25 of the fluid. The fluid can conprise solid
particles of barite. The solid particles can have a
medi an grain size between 10 and 250 m crons.
Preferably, the solid particles can have a nedi an
grain size between 25 and 1506 crons. The | arger

medi an grain size of between 30 200 to 250 microns is
typically suited to use with larger dianeter lines. 6
The fluid(s) can be injected at a pressure higher than
the anbient pressure in the region of the voids such
that the fluid(s) are forced into the voids. 5 The
eﬂfheﬂﬁgt{srrwnhe mgctbel atel ;lﬁlebism@ Mgl‘r@rvmﬁhethé rah(blérlite

t hrou ore to substantia encl ose the

sebf® ub%mhsr{eapnmﬁts%gﬂ@@r chstnam&rfmw#@ ar%qu%mto the
Thgpiggc! osi ng nmeans can be novabl e perpendicular to
the axis of the tubular to a closed configuration in
whi ch the portion of 10 the throughbore surroundlng

th bst anti al | I d. I

rose LBl BR30F et Desshi i Blinat el bictne B ghbRE o
t hE@ABRIIG- entisseehe! el 41l §8:2Spdrfibn Bf tifrolbRMsreUT
preventor. 15 The encl osi ng nmeans can be provided wth

a $Weounding tfpiahme ohhe eaclosmg meaaageﬂ hteomgu@@emrpmdngular

7 B RS, BHOEL 0% e B0k P the porion of

rranherthaiughﬁbae sorbasding the i iaibsiavitaligy skamdact
surface wth a recess therein for 20 engaging the
Iine The recess in the cont act surface of the

par ltp%zrj %%ﬁﬁ H@ﬁ?%nﬁ@ﬁ K& Wi éa&é’d gg"ahfﬂﬁﬁtwef to the

f rithwghbcmear‘l’ hearfdaaingimeains dam e d dlow-@utl pesvepitort he
voids and make them nore accessible to the fl uids.
After the line has been treated wth the fluids, the

beme ERBIbSRIY AbAAY o6 BeqitbliaBalith ?%éﬁérﬁ ARAGTPLHA A
25 line assunes its normal configuration once
rrmreanglﬂtbtcmummﬂy@belsamnd an outer proflie of the line. The

resilient portion can comprise an elastomeric material.

The enclosing means can have a contact surface with a recess therein for
engaging the line. The recess in the contact surface of the enclosing
means can be shaped so as to at least partially bend the line, or otherwise
divert the line from a linear configuration, in order to disrupt the voids and
make them more accessible to the fluids. After the line has been treated
with the fiuids, the bent configuration can optionally be relaxed so that the
line assumes its normal configuration once more. The or each enclosing
means can be provided in at least two parts and the recess in the contact
surface of each part can be profiled to cause the line placed therein to at
least partially bend. The contact surface of each part of the enclosing
means can be provided with a corresponding substantially S-shaped

recess for accommodating the line.
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means can be provided in at least two parts and the
recess in the contact surface of each part can be
profiled to cause the Iine placed therein to at | east
partially bend. The contact surface of each part of
the enclosing neans can be prdvided with a
correspondi ng substantially S-shaped 30 recess for
accommodating the line. 7 The enclosing nmeans can be
provided with one or nore protrusions for protruding
bet ween one or nore elenents of an outer |ayer of the
tubular to thereby open an aperture between adjacent
el Eheringlosing Ineansican e pronled. wﬂthené@@mtﬂeimotrlh@ons for
contact sﬁﬁface of the encI05|n3§neans can

BINVESHEORS ONOEe BlEpReNISich 58 th@rr'@wﬂr ¢idhe tubular
°pt%“th%9e b3 ah a ngﬁhﬁr@aéméané Sc te%mehgtstg heB'a.?er

apparat us can conprise an opene erein t pener
ar aﬁnglad The rex@sbén trm @mtaotetw'fa:mqﬂthel enolotstr@ hiaes t;an be
nge t

rip (&d st _the outer, arnour g} to cha e
P&Y' Y °H8|Ciri"%'ﬁo”'"8158ﬁ'°8ﬁé??r&“b FR§NNG; efgacen
beémgms afifrrcqikr aheo@nts. The fluid containing solid
particles and optionally the first fluid can be 15

|nJ ected such that the particles and the fluid(s) fill

pr £ PRBAYS E8h cbRBrSR e Hiorly et Shiheldhendf Fiaiioea to

usige seleatlvay |chpi%d to zﬁ)e haé @ grip Gindawisttthé bdtarpeour 86 as
the i nventjon, provi ded a net hod

of
sdesqtmgﬁathewtph |qf %heim ard pﬁea@paﬁgm%@mvo@ﬁ detween

g the steps of: (a) injecting a first
fIwg r?tt ebﬁte&'nglon of the voids; (b) injecting a

second fluid in the region of the voi ds, wherein the
S dfluldc tal SO|I arti S
calRe fiickgntaining sl aticlay apASTeNAly Eﬁrtrﬁtﬁl@é PR Behe
seRped such that the partlcles and the fluid(s) fill and thereby seal the one-

or more voids in the line.
Preferably the method and apparatus are suitable for use in a wellbore.

According to a third aspect of the invention, there is provided a method of
- substantially filling voids in an apparatus, the method comprising the steps
of:
(a) injecting a first fluid in the region of the voids;
(b)  injecting a second fluid in the region of the voids, wherein the
second fluid contains solid particles; and
(c)  causing the first fluid and the solid particles in the second
fluid to fill the voids. -

All relevant features and steps of the first and second aspects of the

invention are applicable to the third aspect of the invention. The method
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fluid to fill the voids. Al relevant features and
steps of the first and second aspects of the 30
invention are applicable to the third aspect of the

i nvention. The method 8 according to the third aspect
of the invention is particularlg suited to sealing
voi ds in downhol e apparatus. Enbodi nents of the
present invention will now be described with 5
reference to and as shown in the acconpanying

et B8 ¥ fLesngd b e Vel STadETRy switgd to

| Ssealfrey &pesin dewnhslw appapatpsi r of rans of the
bl ow-out preventor of Fig. 1; and Fig. 3 is a

sectional view of the wireline and part of the rans of
Fi . , L “1in
Fi Smoptpénteoithd ProsRis Feohian P AR BE bbbt

t hredergingorte aBd = sfwiwn iof the@reompamying drawdnds) it ahichs;
9, and_a pair of lgwer hydraulic actuators 10, 11.
Each hylBaliis 8 FREEHIEPopar Reehonal i OLR biRthof ReRENy:
out var dfjy. D@ Bdeh§h U i\ B al philOPaR{s &k th@'bﬁdW—%t to

the other hydraulic actuator in the pair. Eac
hydr aul prévastonaf big. 8; and houses an actuator assenbly

s’ oper bt 8% 8 Penonalen PP IS poa BRRTHTIRY e S o
61 praowided in the hydraulic actuators 9, 11. The

rans 59, 61 are selectively 20 noveabl e by the
associ ated actuator assenbly 50, 51 between an open

- o { . ¥
CORUAFROP 530 YRRl 19 TG A e S o
f ﬁbodm hlauimg;a tmd)lngr_tﬁorb)ﬂs Ialépdii tof l&mteira'ty?r?ﬁib%ctuétbrs 89,
the ppen.caonfiguration at |east part o e . . .
t rﬁ"afﬁg W@Hrcgq@swgrsh Ay '%a%twtq;étmgéﬂ- Eraehdpideailisastaater in

58 paf-extéhdshad&l %‘éﬂm&%lfﬁﬂﬁ‘j P an(?] gﬁaobﬁgiﬁ& r&ktion

the hydraulic actgator 1T and the opposi
to the other hydraulic actuator in the pair. Each hydraulic actuator 8-11

houses an actuator assembly 50, 51 and a ram 59, 61. The actuator
assembly 50, 51 is operable to retractably move the respective ram 59, 61
provided in the hydraulic actuators 9, 11. The rams 59, 61 aré selectively
moveable by the associated actuator assembly 50, 51 between an open
configuration as shown for the upper pair of hydraulic actuators 8, 9 and a
closed configuration as shown for the lower pair of hydraulic actuators 10,
11. In the open configuration at least part of the throughbore 3 is
continuous between the opposing rams 58, 59. In the closed
configuration, the ram 61 of the hydraulic actuator 11 and the opposing
ram associated with the arm 10 engage one another thereby closing the
throughbore 3 of the body 2 apart from a centrally disposed aperture.
Each hydraulic actuator 8, 9 is provided with a mechanical backup 8b, 9b
that can be screwed up behind the actuator assembly 59 to resist
separation of the rams 59 once in the closed configuration.
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ram associ ated wth the arm 10 engage one anot her
thereby closing the throughbore 3 of the body 2 apart
froma centrally disposed aperture. Each hydraulic
actuator 8, 9 is provided with a nmechani cal backup 8b
9b that can be screwed. up behiond the actuator
assenbly 59 to resist 30 separation of the ranms 59
once in the closed configuration. 9 A manifold 14 is
provided on the body 2 with a series of inlets 15, 16
for selectively connecting to punps (not shown) via
conduits (not shown). The inlets 15, 16 are in fluid

C OAHanifd 1dns pravidédentife BoeRRokieh 8 sérids of AISHRI 186 for
(not. shown) located in the bodg 2 between the pair of
0

upﬁ@PCt"f%MP%”quC@”SSP PATRS (M@t SBownkvierrengaits (aet showen.
hy‘ﬁﬁé‘rﬂlé& ﬁfﬁ'éaér@rlﬁ ﬂaf?j cc}rﬁmurﬁ%‘ﬂ%g&iﬂ&hte%F RGPS §ia
or punpin VI SCOUS

enbodi ment
f | openhings (mmslherdm{) hocmtéd irsthertesiyr ¥ betweemothegdaivel) upper

. . f [ in fluid
AR At B Siang ainar GHoWar Burale Bcivgtars 10. 11.
S UA&éthHE“lgft@rthé e Rrisyditnehe af firdt ?ﬁmg%itng@fof thﬁbmg

froma second reservoir (not shown ntal ni n
drVIS¢¢U€gﬂlﬂd s domﬁedrtma(fmstdlesasloiia(natmmﬂm cantainingoh grease.

rr % PR g e TUERAmE oSy Ui fBatiehapi T4 SecBrd Bump
paédlla@ileeﬁ)r\m‘sbhwﬂn SardtcRe ﬁU[@@cQﬁ paﬁ'ud ﬂhld*{%_@ﬂ B $eicBRd rébaroir
settle out of suspension wth luid in responge to

a (Dot aheyn) sprgpivinga driing: flydd f:r muﬂi (suple as&aragarbu mp | s

2?@‘%‘&'?2&%@?@‘@“& e ot BRv g™ oAueiletie O s
asHalﬁbladmmaMimng héle dmde@bbnm partiviet MithBa igiaif kamof 26 to

th&o&&g_cofi ration 20 in Fig. 2. The rans 58, 59
G ypas thatsellie-gut of suspansiph V%htbe flyid ip KespRRSREP a

Jrepin pRosurSdr e R TNETRBRA gy B gk CorBiTihicalon

covitlethmointtit1§. apertures 5, 6 and recesses 55. The

rans 58, 59 are conplenentary and in the cl osed
The ram 59 associated with the hydraulic actuator 9 and a ram 58
associated with the hydraulic actuator 8 is shown in the open configuration
in Fig. 2. The rams 58, 59 are substantially cylindrical in shape with V-
shaped guides 58V, 59V at a leading end thereof. The rams 58, 59 also
have a contact surface 58F, 59F provided with corresponding apertures 5,
6 and recesses 55. The rams 58, 59 are complementary and in the closed
configuration (not shown), the rams 58, 59 interlock with the V-shaped
guides 58V, 59V overlaid to seal the throughbore 3. In the closed

- configuration, the apertures 5, 6 and recesses align in such a way that a
continuous passage is formed for accommodating a wireline. The
passage is thus provided in the contact surface 58F, 59F of the rams 58,

- 99 in order to allow a wireline extending through the bore 3 to remain in

position.
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configuration (not shown), the rams 58, 59 interlock
with the V-shaped 25 guides 58V, 59V overlaid to seal
the throughbore 3. In the closed configuration, the
apertures 5, 6 and recesses align in such a way that a
conti nuous passage is forned f@p accomodati ng a
wireline. The passage is thus provided in the contact
surface 58F, 59F of the ranms 58, 59 in order to allow
a wreline extending through the bore 3 to remain in
30 position. 10 A sectional plan view of the ranms 58,
59 in a closed configuration is shown in Fig. 3. Each

r am sdttiohQl plas visv of Bl 12 68, SPIn RElo€dd cBafigraion is shown
el astoneric collars 62, 63 conformwi th the outer

pr 8¥ Fide 3oEaghiamep8.r22 has ppalagiemerigiao)and2 &3 ahke
h . i th
it SERIREre 88 62783 BRI WA T HLER pROMG b B Hain™®

Wi sedwngeB8rilly at &8 arabthiendfove farin a stylparoahd theodent profile of
W e, but t killed person will appreciate that

¢ hirewislne $8 uhsaplghbaIa Srasrheraieg w re 10

having differing strand helix arrangenents and varyi ng
nunbers of arnour layers. The wireline 88 conprises
anThewdreline B8us répresentativeiofig typical braidesbwivé, but the skilled

heli cal | v, wound.str.an 83 and,an i nner arnouy, 80 .

o oRerEB i SBPREcib A efk afy Stef shilitisaliyiy ST bided wire
WOHAENg diffitingRRRHd eI dresid<Mentd dnde/atihg MimiSsts Of armour
the outer arnmour 82. The wireline 88 has a core 86
colyeisni ng one or nore cables 84. Since the strands

81, 83 of the inner arnour 80 and outer arnour 82
respectively are helically wound in opposing

di Tee Wirelise 88hnsprisesnin 0atl iaBoaf 82 kensisling 88 a&bries of
ri dges between the strands 83 of 20 the outer arnour

g2helically wopeg) strangls £ ard apfinrrftasmoys dscopsistipsf a series

LSO PR BRI P AU A o

stthermgeBdrnwurt8®: TheiretineB8rha30a aoek 86 eon@irdng 6ne or
more cables 84. Since the strands 81, 83 of the inner armour 80 and
outer armour 82 respectively are helically wound in opposing directions
there is no nesting of the strands 81 in ridges between the strands 83 of
the outer armour 82. As a result, a series of outer voids 90 exist between
the inner armour 80 and the outer armour 82. A number of inner voids 92
also occur between the strands 81 of the inner armour 80 and the core 86

of the wireline 88.

Before use, the wireline BOP 1 is typically positioned at a welthead (not
shown) with the body 2 arranged such that the throughbore 3 is
substantially vertical and co-axial with a throughbore of the welthead.
During normal operation of the wellbore, production fluids are recovered
from the well (not shown) in a controlled manner and both pairs of

hydraulic actuators 8-11 are in the open configuration.
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of the wireline 88. 25 Before use, the wireline BOP 1
is typically positioned at a well head (not shown) '
with the body 2 arranged such that the throughbore 3
is substantially vertical and co-axial with a

t hroughbore of the well head. ©During normal operation
of the well bore, production fluids are recovered from
the well (not shown) in a controlled manner and both
pairs of 30 hydraulic actuators 8-11 are in the open
configuration. 11 Should the throughbore 3 require to
be closed, for exanple, to resist a blowout fromthe

vveShoOIld the tinughbbre B reglird tose Kload Afopekample, 3b resist a
gel ine 88 downstreamof the BOP 1, the rans 58, 59,
as

igwt-auidrom;the wellordo ipReu el temagtialyrkion 3 portigneof wireline
hy g8 aidlinSbath GAhb DR, e s 88! H8! MspoRRaq Whng"

nmove 1 nto t e closed’configuration € opposi ng
r ahydraGi; aéigaturre &) asslhydnaaticsllycrtivateat ethe adtaator

58y, t | ine 88 a
gurtRBTR SO RTHRVe ko BinposR obleyaten. Asdbgapposing rams
cr S@tw‘all%ymbbéd Wértdércﬁfe anotheffe VESRRRRy Lﬁées BBt BQV

way the 10 t hroughbore 3 is substantially sea ed and
t heortpetdhe vdredipe 88 angguidedt towards the bentpallysdigposethe

62, . 63 d t
o BB e BB o de 58 ot RS-l Blapeitne
9bthﬁ@jqﬂb‘br§ Grie waBsiantially 95648 iaPa the Wirdink 183 lé%bﬁiréél within
assenbly 50 to retain the rans 58, 59 in their closed

cdRPiRAFEABS o herplastemeyiermollars 62, 163 $eal @reend the outer profile

hygrigd l\nﬂrlrcellﬁééséSerTh%ﬁ\ ahlcaf B¥9k@h§9,;ﬁﬂ;§a’#8§%‘ég@@é& S

ower I C ac

rmmmltlombmmﬁ ¢he laoﬁmﬂomﬁ‘elnﬂlly 80ito metairhthd ranes 588D in their
oute I% 92, 90 remain unsealed within the wireline

|n°? f%{ﬁammethg eyeat oha falfuse of thaskydraplie svster

PRy e AR R W) e R A B ra i fiEatay 4O

opkhargmoredidmdn theeiaspnmonagdrdtiomr hydraul i c

actuators 8-11. The
The inner and outer voids 92, 90 remain unsealed within the wireline in the
throughbore 3 and therefore pose a potential leak path. Accordingly,
viscous grease is first pumped through the inlet 16 of the manifold 14 to
the opening between the upper-and lower hydraulic actuators 8-11. The
grease is injected through the openings at a higher pressure than the well
pressure and substantially fills the inner and outer voids 92, 90. The
pumping continues until a steady leak of the grease is registered and the
well pressure is controlled at an acceptable level that enabling the seal to
withstand a certain predetermined pressure across the throughbore 3.
The first pump is stroked until the sealed area between the hydraulic
actuators 8-11 is packed with grease and the voids 90, 92 are filled with
sufficient grease. At this stage, a drilling fluid containing solid barite

particles is pumped through the opening located between the pairs of
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grease is injected through the openings at a higher
pressure than the well pressure and substantially
fills the inner and outer voids 92, 90. The punping
continues until a steady |eak of the grease is

regi stered and the 25 well pre$8ure is controlled at
an acceptable |level that enabling the seal to
withstand a certain predeterm ned pressure across the
t hroughbore 3. The first punp is stroked until the

ardiufl BReBRASE RS the Fn R RLGIRy s Bl he

W {dids 90f B2 oh e wirehas 88. Athet dticandtp@ep farcds dtillihg Jluid out
fluid containing solid barite 30 particles is unﬁ)e_d
t hPoAgrPRaMN NGl Progsarad Howayebihe m@ewre@f&re gid drops

hygﬁ@éJ Ehﬁ]{)@@t!#@ttﬂé%f’élﬂe@gfa@g 3&&99% é“@a %Iy

ord the
Thélvsieddmtltp lptamcﬂ@s twesetile iout ohgudpemisibnowith thté ﬂlllIUEBnd plug

PVl 3, o erBRE B PPt bstagilly Saating

thmeawggolgzwtﬁmawém\% dg.nely 5 divided barite
particles to settle out of suspension with the fluid

and plug the voids 90, 92 thereby blocking the |eak

b hr BB ooy 3 Y Brigl vifte bl ontal Gol 06 kP briddid prisy to
Whsiggingehe itiridr verd<is2 8Gnay be bfelcdgﬁl'yl% 'd@bntg%\ps]&tween

plugging the inner vaids 92 it may necessa

op‘éﬁ'\e gapwre strapds 83 o dhe putes cemeuf aaa@ aﬂQWdhetﬂ\p/#siS@QC@ﬁs to
lﬂ%%g%zvc}l&’ lea A Iat{iﬂl%?:dgﬁ‘l%eéfsth{e téth§r &F%VZ prior to

av0| [ n|
arse:almg&ﬁe inegrvoids 93eahemaﬂer@ueml@1termtd@ @éthoﬁse:rye
are several alternativye nmethods by which this can be

acihichdis cpp bgachihe@ct surface 58F, 59F of the rans

58, 59 in the region of the apertures 5, 6 or

recesses 55 can be provided with one or nore snall

prDhe asntanksynimte $3fovGHF offthesams 58, rissindhe regiontud\tiee a

poi ntr{sd egd and . .
apertures 5, 6 or recesses 55 can be provided with one or more small
protrusions (not shown). These profrusions can have a pointed end and
can be arranged such that the pointed end nests between outer strands 83
to thereby part two or more of the strands 83 and open gaps

therebetween.

In an alternative embodiment, the contact surface 58F, 59F of the rams
58, 69 can be provided with corresponding S-shaped recesses such that
the wireline 88 conforms to a bent shape when the wireline BOP 1
occupies the closed configuration. A bending of the wireline 88 has the

effect of opening the outer strands 83 on outside edges of the S-bend.

Alternatively, prior fo or simultaneous with sealing the BOP 1 an opener

(not shown) can be provided to grip around the outer armour 82 and twist
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can be arranged such that the pointed end nests

bet ween outer strands 83 20 to thereby part two or
nore of the strands 83 and open gaps therebetween. In
an alternative enbodi ment, the contact surface 58F,
59F of the ranms 58, 59 can beiProvided with
correspondi ng S-shaped recesses such that 25 the
wireline 88 conforms to a bent shape when the wireline
BOP 1 occupies the cl osed configuration. A bendi ng of

st (e atels™S R efal A gfie PBF o In<2RglyiE o5 Wi e open

Al §gpBbineinythedtiaMiistgd. or sinul taneous with sealing
the BOP 1 an opener 30 (not shown) can be provided to

grip around the outer arnmour 82 and twist 13 the

st t t | b

eV RPE 2tV saRbfibld e, 1 tfclblpOle 3 Wsdhibdol e

t hmrﬁbﬁﬁ,&i@ aad rthda edldmﬂ(h oa, cari‘lﬁie filledbagd seakedIoidgiminate
seal ed..by 5ra 58, 59 and the vqids 90, 92 can
beP?tPPF %'de%'ﬁ Eaﬁ@a"i’%ﬂs‘?'ﬂa@l high pressurgs eihin the ‘1"%@1@

pat hs and contain high pressures within the well bore.
Modi fi cations and i nprovenents can be made w t hout
deledificafioris snd improveownds oan bleenade evithiouhdeparting from the
particul de crled above 10 oncErns

the.d
P eSdarerthe Bl 30 parikyar e ages dpse
t h@nc@ﬁﬁ@é@éllr{%ﬂ@%lmforé 83ing"witIiNS BOR hi THAR&Rrafhes

according to resent invention can be used in
otmerabpretm @f@ﬂ?"ﬂﬂ\lvplﬂmgﬁ'"ﬂ e pardive ageestingtythe present

PP ek b s BT RPRl G R, Ao hapbie'desBibed

apgmbodiaica utilieés gleaserin dinionftb uhd deilingfrRidife dealing the
W t hout 15 the grease for the sane purf[)ose of seali n%
vovierline 8 'W"H'etPEP ﬁép@g'at%@atfth%idﬂ"@g uid gam gedisedgvitnout

b
e LS e i Bt o Salig g S ne e
t d!uldh eostaéting isolid ppridesathiadis taladjrﬂlh'ig fid metneud atcdrding to

wireljne 88, Faor exanple, wr
tFle descrlbed em od?men can be se ectede accordlng to the specific
application and the diameter of the wireline 88. For example, wireline 88
having a greater diameter may be used with drilling muds having a larger

median grain size of around 200 to 250 microns.




having a greater dianeter nmay be used with drilling
muds having a larger 20 nedian grain size of around
200 to 250 mcrons. 14 CLAIMS 1. A nethod of
substantially sealing a throughbore of a tubular, the
tubul ar having a |ine runningl4 herethrough, such that
the sealed 5 throughbore can withstand a pressure
differential, the nethod conprising the steps of: (a)
substantially enclosing the line and sealing a portion

L?ﬁw hroughbore around the line using an enclosing

g injecting a fluid in the region of the
l'ine, mherein the fluid 10 contains solid particles;
and (c) substantlaII%@teallng a remai ning portion of

i

t hé t hr Supabedof subsiaptioheseadlinae Preupbbere efiaiwbulag: the
LP@@S&?@S{ iq'a R iAo 1ioBARABLE, dlon Mol R 204LTT ©

5 cI Hiroughboredandiitigstamd &ipregsuretdiffdrential, trb ma&‘fdd cdmprising

@1 mthe fluid in response to a drop in pressure of
ef?ﬁpﬁc’&unng step (b). 3. A nethod according to

cllai m 1 IsBLBiiafly hBBLHY S 1hBidh ddiing  hirtbn oftho

fluid in’the region prior to step
s utbmughbcaelqromsm;hthaimet hsng raarmmlmsugg pwarispn of t he

th h he . f .
{10t o o 10REREER Myt e 2B o tha e wherein s
10 tOccsrﬂtairfys%ndlp’a%@& Nghd nj ecting a greater 25

proportion of first fluid than the fluid
' cont ai ni) QUbgtanaahhaseaimlgeasremamm peréigh & the thrawghhare.

7 v e BB ! feteh L fbRaRte i Sopae™

| withsthhding Bprbsshee ifeishtiaar ti cl es, such

15 2. A method according to claim 1, including settling out the solid
particles from the fluid in response to a drop in pressure of the fluid during
step (b).

3. A method according to claim 1 or claim 2, including injecting a first
20  fiuid in the region of the line prior to step (b) and substantially sealing the
remaining porticn of the throughbore according to step (¢) using the first

fluid and the solid particles.

_ 4, A method according to claim 3, including injecting a greater
25 proportion of the first fluid than the fluid containing solid particles in the

region of the line.

5. A method according to claim 3 or claim 4, including filling voids,
associated with the line using the first fluid and the solid particles, such
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15 that the seal ed throughbore is arranged to

Wi thstand a pressure differential of up to 15000 psi
(103.4 MPa). 6. A nethod according to any one of
claims 3 to 5, including filling 5 voids associated
with the line using the firstigluid and the solid
particles, such that the seal ed throughbore is
arranged to withstand a pressure differential in the
range of 3000 - 6000 psi (20.7 - 41.4 MPa). 7. A

mefh accarding tp any. one of clai. 3106 . .
R S 5eRkS diBubBo s dtterieddn Wilband & evessure iffegential
coat@%mgowbi\;ﬂmgﬂ”ﬁaﬁs in the region of the line

t hrough separate ports and coupling each port to an

I njection apparatus. 8. A nmethod according to any one

of ~cl ai Lol ' rf, 1N t 2. (i@l DV
o ng. Hnetkd ool KRRy OB iR &' S indiBlindHiing
cowndidg wssbciated withvrecling Bsing ithe firss flaldoaiditie edlidyparticles,
central |y di S%‘)’r;ed and fluid(s) are substantially

r 346N thak the sepled thyaralbene s @ringse te nyithstatsba eressyre o
et L L g ARr ng a
pa?l?eg%rﬂgiﬁg P;}gné‘gggggbgn?ng{bngé%gnéﬁéﬁy%&form' ng
step (a) at two axially spaced 20 | ocations, thereby

i I ' f t th d .
TR 11 oA o by . AilaPhg of FauEe i oS wang dpisting

bemearst A8 ahyahe LR dontaibRRLSSlidenstioes ri‘rgtHBSr"é@%n éftheAine

met hod according to any one of clainms 1 to

i ferermgeparpiecportyand soupling eachipeit taananjectigreapparatus.
pressure relative to the anbi ent pressure of voids
associated with the line such that the fluid(s) are

fg.ced Amigthblecedidisy toldny ngef BREmadcerdimdudiagany
one of clains 1 to 10, including opening at |east one

apeafirEng stapn(ag By snoviag the enelpgingi means inke REkpgask

i . ) . . Ui ne.

1 SOrfglaRehfmiot thd e & bsPaRGR, ToREAN, bitphay =pg®

1 Xjuid (3¢ brel snigstahiégiiyngstricted from flowing through the throughbore.

9. A method according to claim 8, including providing a pair of axially
spaced enclosing means and performing step (a) at two axially spaced
locations, thereby sealing an annular portion of the throughbore around
the line and further including injecting the fluid(s) between the two axially

spaced enclosing means.

10. A method according to any one of claims 1 to 9, including injecting
the fluid(s) at a higher pressure relative to the ambient pressure of voids
associated with the line such that the fluid(s) are forced into the voids.

11. A method according to any one of claims 1 to 10, including opening
at least one aperture in an outer part of the line to allow the fluid(s) access
to voids associated with the line.
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a contact surface of the enclosing nmeans to retain the
line in a configuration in which voids associ at ed

WwWth the line are nore accessible 5 to fluids when the

encl osing neans are in contact with the |ine. 13.
Apparatus for substantially sgaling a throughbore of a
tubul ar, the tubular having a |line running

t her et hrough, such that the sealed throughbore can

wi thstand a pressure differential, the apparatus 10
conprising: an enclosing neans to enclose the line and
seal a portion of the throughbore around the line in
us¢2. a Alrethodvtebriifg tdany bredfeRiitai M® FPlinduding shaping
particles; and at |east one injector, wherein the or
eadgontgcésudace of higrnlesing mesms;tajretain the linseinfa ui d

co t ] [, {.C | S Yo [ i :
seap el Efort MR Told s aocldled Wity FEB8 A offissicBSribte
c ateafhlids ohehdhagnskairedmeunrs age irheorstatt Wit ehd firsd.es.

14. Apparatus according to claim 13, wherein the solid
particles are in 20 suspension with the fluid and the
sok4d p j f

£l {'J?'d i ﬁbé’%@'{ﬁ?@%ﬁgaé‘hg?%ﬁg?ﬂmgfﬂﬁ%‘?%%eﬁﬁé @Pﬁl,ags_ the
15tubpadnaaingsa liee curtdiimg theyettraugh, Istichrthat thersebiigd

copprising a first fluyid wherein th t | east, one

| nfEygtbdre Can wilistangt @ phossire Alfereital; NeaRpRERS; 1
th@)mgﬁsiﬁ§gi on of the line such that the renaining
portion of the throughbore is capable of being seal ed
usi ng t#eepglpsingimeans tmenclhse i line pad seall @portios. of the

WP AU B4R AME0 W the Ti ne and che

f 1 ui d( s3 flidnwherdinjties fleid cntaing seRE vaficlal) afidgher than
t he anbi ent pressure of the voids such that the
f1 ui d( 3t leag one infestarewherrio theer each injeeior isapahle of

liHjedting thd hliadthdiRRLidSRHicIES f Y AFidnof thEfink'dih
that the remaining portion of the throughbore is capable of being sealed

using the solid particles.

14.  Apparatus according to claim 13, wherein the solid particles are in
suspension with the fluid and the solid particles are arranged to settle out

of the fluid in response to a drop in pressure of the fluid.

15.  Apparatus according to ctaim 13 or claim 14, comprising a first fluid,
wherein the at least one injector is capable of injecting the first fluid in the
region of the line such that the remaining portion of the throughbore is

capable of being sealed using the first fluid and the solid particles.

16.  Apparatus according to any one of claims 13 to 15, wherein voids
are associated with the line and the fluid(s) can be injected at a pressure
higher than the ambient pressure of the voids such that the fluid(s) are
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17. Apparatus according to any one of clains 13 to 16,
wherein a pair 5 of enclosing neans are provided,
spaced axially relative to the throughbore and
wherei n each enclosing neans is provided with a
resilient portion that is arrtihged to substantially
seal around an outer profile of the line. 10 18.
Appar at us according to any one of clainms 13 to 17,
wherein the enclosing neans have a contact surface

| lr A5 o 185 e YRR B AP B

cotiid lgng.ation in order to disrupt voids associated
with the line and make them nore accessible to the
fluids. 15 19. A nethod of substantially filling voids

| nq@n aﬂ@?é%‘tb’ssa 418 H&P@'& or?é)?ﬁ Ibﬁﬁ&%%‘?? %vﬁ@rc‘enqa pair

(a) injectting a |rs e region o
vooﬂsnclc()dsimg inns;‘anstanegpravusledpwkacfddjavdallweldtwerteghen of

0 r the 20 second fluid contains solid
g atiiore S0 WhsTelGas g eiReng meTng S ravidRt Wiks
s O}ésﬂlelﬁ@bbhﬁ)'n%ai B8 drithgeRreibstdnitiafly s€afdrblind B outer

voi d
proflle of the line.

18.  Apparatus according to any one of claims 13 to 17, wherein the
enclosing means have a contact surface for engaging the line, wherein the
contact surface is shaped so as to divert the line from a linear
configuration in order to disrupt voids associated with the line and make

them more accessible to the fluids.

19. A method of substantially filling voids in an apparatus, the method
comprising the steps of:

(8} injecting a first fluid in the region of the voids;

(b) injecting a second fiuid in the region of the voids, wherein the
second fluid contains solid particles; and

(c)  causing the first fluid and the solid particles in the second
fluid to fill the voids. '




