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1 "Method and Apparatus" The present invention provides a method and
apparatus for substantially sealing a throughbore of a tubular wherein the
tubular has a line running 5 therethrough, such that the sealed
throughbore can withstand a pressure diffdrential, preferably without any
leakage of fluid. The invention also provides a method of substantially
filling voids in a line. In particular, the method and apparatus is suitable
for use in an oil and gas well in conjunction with a blow-out preventor or
wirehethat,and Appaiatiig’seal 10 off a wellbore by filling voids in a
wireline in the throughbore. In the oil and gas industry, a "blow-out” is a
term used to describe an uncontrolled sudden escape of fluids such as
gas] hatiesesll ifventioneimdtesapitng prslantaratusifer seReeatially
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well by sealing the™ wellbore. BOPs can be provided with a centrally
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when the wellbore is sealed. Thus, BOPs also allow remedial work to be

perfIRNistes @ sneihe dupisy briamniéathe Hingwaidsdrnaiipsre lnrRpgticular, the
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therethrough, the. BOP typically closes a pair of rams to seal around the
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greater. The wireline usually comprises helically wound strands with voids
therebetween. Due to the high pressures that the BOP can be expected

to iR olf Hnd gas industry, a “blow-out” is a term used to describe an

uncontrolled sudden escape of fluids such as gas, water or oil from a
wellbore. A blow-out preventor or wireline valve (hereinafter BOP) is a
device used to control formation pressures in a well by sealing the
wellbore. BOPs can be provided with a centrally disposed aperture
extending parallel to the throughbore of the wellbore to allow tubing or
wireline 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 to 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.



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. 30
2 One aspect of the present invention provides a method of 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 method comprising the steps of: (a) substantially enclosing
the line and sealing a portion of the throughbore around the line using an
enclosing mechanism to define an enclosed portion of the throughbore;
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sealing a remaining portion of roug ore using the
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ter proportion o
than the ambient pressure in the enclosed portion of the throughbore,

whereby the pressure of the fluid suspension drops during said injectihg
step, causing solid particles to settle out of suspension after injection; and (c)
substantially sealing a remaining portion of the throughbore using the solid
particles such that the sealed throughbore is capable of withstanding a

pressure differential.

The method can also include injecting a first fluid in the region of the line and
substantially sealing a remaining portion of the throughbore using the
first fluid and the solid particles. The method can include 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 inciude injecting the first fluid and the fluid containing solid
particles in series. The method can include injecting the first fluid 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



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 injectirkgthe first fluid in the region of the
line, followed by injecting the fluid containing solid particles in the region
pdtheldine? MEferatayhibe daroirghhded njestibgtantiaty seaedosivd tiabsdieak

of the-first fluj tive t fluid, T,
e g s BSsar B TEL T Sl ARRRESFE may be
wlidiizd {ramidhsiapdefealiiyg the trdGgBopsiy $08staltRaly segheditaich he

.exjsts. The pressure differential that the sealed

m%ﬁ%c?ﬁer?%@lggﬁe uired to withstand can be up to 15000 psi (103.4
MPa) or greater. The pressure differential may 3 be in the range 2000 -
15000 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 sealed throughbore is arranged to withstand can be in the range 3000
- 6000 psi (20.7 - 41.4 MPa). 5 The method can include settling out solid
particles to substantially plug one or more voids in the line. The method
can include settling out solid particles from the fluid in response to a drop
in pressure of the fluid. 10 The method can include substantially enclosing
the line and sealing a portion of the throughbore around the line by
moving a retractable enclosing means into the throughbore. Preferably,
the retractable enclosing means are movable into a closed configuration
in which the line
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is centrally disposed and fluids are substantially restricted from flowing 15

through the throughbore. The method can include enclosing the line by

moving the enclosing means in a direction perpendicular to an axis of the

tubular. The enclosing means can guide thé 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
20 enclosing means. The method can include providing a pair of axially

spabedretitfogngerr8afs-atePoeshliidIfy eheB$indgRap lihbeaptagsure
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around the line arranged 25 parallel to one anothet. The method can

inclpdeseseiifarrfialdiat hrawesleththrasdhbany spaveneeditsinihstand
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fluid communication with the throughbore of the tubular, wherein the or

each port provides an opening through which the fluid(s) can be injected
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means. The method can include 4 “injecting the first fluid and the flui
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injecting the fluid(s) at a higher pressure relative to the ambient pressure
of the voids such that the fluid(s) are forced into the voids. The method

canaelyHSIRBE IR PRRIAE SRR BREZINESRRIVAENINIRTe lRA'SBEIRG a

the line to allow the fluid(s) access to one or more voids within the

portion of the throughbore around the line by moving a retractable
enclosing means into the throughbore. Preferably, the retractable
enclosing means are movable into a closed configuration in which the line
is centrally disposed and fluids are substantially restricted from flowing
through the throughbore. The method can include enclosing the line by
moving the enclosing means in a direction 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



line. This can be achieved by forcing the line into an alternative
configuration in which the voids are more accessible to the fluids. The
method can include twisting the line to open one or more apertures
between the outer elements, prior to enclz?sing the line. The method can
include bending the line to open one or nfore apertures between the outer
elements. The method can include shaping a contact surface of the
enclosing means to retain the line in a bent or twisted configuration when

the enclogg%%agns are in the closed configuration. The method can
r

GG HE Mo ot SRIM@INEEn BRI A TIHES didhentegpn of
the linearishobereyeppefie gt OMPrecapriy resth thgbaUY an injection
elements. An alternate aspect of the present invention provides an

3?)‘8)3'@ YR for substantially sealing a throughbore of a tubular, the tubular
having a line running therethrough, such that the sealed throughbore can

ithstand a, pressure differential, the tus comprising: an enclosin
SRR S R B e AR EEBhER Hr e reretve to
theoagtilierd pressdréhef Ithe indige; sulibidrsiisipendigid @yriginfogcad into the
suspension of solid particles, wherein the solid particles are adapted to

Lt out of suspension in response to a pressure drop in the fluid

suspension; and at least one injector, wherein the or each injector is

nfigured to inject the fluid suspension containing solid particles into the
ﬁéﬁ%log's%gh p?é:ti%érllnof?ﬁé' ero%%%ﬁfg A5 Wg%rgr SPees t('Jrr%Sth%f?ff\%eeen outer
elemientspoé Hee i antthellemc tbsciiljms)cncot dset ¢t lome ghinoves whidkehtithe the

e AR S L R (RSB EPE o
ipovtiuniothilevthdsuaisbner & acqedsblef trethg Seddsd The method can include
twisting the line to open one or more apertures between the outer elements,
prior to enclosing the line. The method can include bending the line to open
one or more apertures between the outer elements. The method can include
shaping a contact surface of the enclosing 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.

An alternate aspect of the present invention provides 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 mechanism to
enclose the line and seal an enclosed portion of the throughbore around the
line in use; a fluid suspension containing a suspension of solid particles,
wherein the solid particles are adapted to settle out of suspension in
response to a pressure drop in the fluid suspension; and at least one injector,
wherein the or each injector is configured to inject the fluid suspension

containing solid particles into the enclosed portion of the throughbore at a



using the solid particles. 5 The apparatus can also comprise 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 remaining4#rtion of the throughbore is
capable of being sealed using the first fluid and the solid particles. The
liighearpoessprisatare themanebwaidsprese dige inatheoewntisesat Ipasionnef the
er gf helically wound glements. The ling can comprise an outer layer of .
Pt R DB RRHer oy B of S ORI e Gring
infecteamenising e cultd leyeichd it eatemant®déthedmisiaaiecitection
be helically wound in opposing directigns. An inner. protected portion of
S B CA e SR S A S Gl ee B R GRER G B Ng Sealec
oeingjttiegsofid medtiidic. supply lines; power supply lines; and
communications cables. The line 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.



6 The fluid(s) can be injected at a pressure higher than the ambient
pressure in the region of the voids such that the fluid(s) are forced into the
voids. 5 The enclosing means can be selectively movable into the
throughbore to substantially enclose the line and seal a portion of
throughbore surrounding the line. The entlosing means can be movable
perpendicular to the axis of the tubular to a closed configuration in which

%P%ﬁ%%ﬁﬂéoégﬁ thé’é‘gébt?ﬂsF‘?i§8”é’”ﬁ}%‘P$tH‘58, I'%ésr&%b%aentrlﬁ”)(?a}st one

sealed. A pair of enclosing means can be provided, spaced axially relative

ijeptortiy sagebtecoTingestiom they firsd dhaccim the adgine-adfttpeelvatenchsthat
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fiesfiffltie podidrecepliddpapitlesan elastomeric material. The enclosing

means can have a contact surface with a recess therein for 20 engaging

the line. The recess in the contact surface of the enclosing means can be
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more accessible to the fluids. After the line has been treated with the

helgaihweent Cipmanisiantan bprinarebel bricalswverndelensis. The

SRFHENMS it RAEMBLEANTIgVERTIIACRGE BRIGHEE 8F 6AEN RREPSIRr can be
means can be provided in at least two parts and the recess in the Contact
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hydraulic supply lines; power supply lines; and communications cables. The

line 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 fiuid. 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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means can be provided with a corresponding substantially S-shaped 30
recess for accommodating the line. 7 The enclosing means can be
provided with one or more protrusions for protruding between one or
more elements of an outer layer of the tub@lar to thereby open an
aperture between adjacent elements of the outer armour. The recess in
the contact surface of the enclosing means can be provided with one or
more protrusions therein for opening adjacent elements of the outer
armour. The apparatus can comprise an opener wherein the opener is

arrapged, to selectively coupled to the line,to grip .and jwist the. outer
o I R BT S AT R Beh B, irarabnt
voidsrbstweein dogacegio redttentoidhadoidticat tamiingidel chafticbes] anid the
optio the first fluid can be injected such that the particles and the

quid\fsj il and thereby seal the one or more voids in the line. Preferably
the method and apparatus are suitable for use in a wellbore. Another

aspect o invention provides a,method, of substantjally sealin

a th?g‘ &g%é%%egﬁ?ﬁ%&gro é)'? é’u%% é% |éYI?/{¥i IWn%V\?g?gs”i]notlﬁ@e ?lgrrgﬁ'&n?bgg rre(g to
of tisellbsbandinlhenghdarthaving aritheeahaipgrtimrethtouglyhherenethod
comprising. defining;an erelos ki e throyghbore applying,.
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R RBBTEE R UTIB Al THeRRNS S ISR LaiR. fhe first fluid

to fill the voids, wherein comprises a gredse; injecting a
second fluid into

A pair of enclosing means can be provided, spaced axially relative to the

throughbore. The enclosing means can be a blow-out preventor.

The enclosing means can be provided with a resilient portion that is
arranged to substantially seal around an outer profile 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 fluids, 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.



the enclosed portion of the throughbore, thereby causing the solid
particles in the second fluid to fill the voids, wherein the second fluid
comprises a fluid suspension containing solid particles; and causing a
pressure drop in the second fluid after being injected into the enclosed
region, thereby causing the solid particles in the second fluid to settle out
of suspension from the second 7a fluid after the second fluid has filled 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 8 according to the third aspect of the invention is particularly

Fhitedieirsagneeaits itadiowshptevnparatits. omdosimaste oibusions for
resent invention will now be described with ? reference to and aﬁ show
GHERCRAMRIR P AF A DS o GUFTRRNIEG) 7% LIS 125 Of the tublilar to

hentetsctiopahviem obpdinneoubeerentosdigedtis agramectivl \ew afuter

a Pnair of rams of the bloyy-out ﬁigevisntor of Fi ; ]E and Flg. 3 is a sectional b
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shovidedenthadpatct mdrig ptoffbei@Rersimprisepeningdydihavinglements

ughbore 3 %Brair of upper hydraulic actuators 8, 9, and a pair of lower

tnr,
?E/t r%lﬂllg%rc%a 0rs'10, 11. Each hydraulic actuator in 15 a pair extends
radially outwardly from the body 2 and in opposing relation to the other

raulic iator in th ir. Each hydraulic actuatpr 8-11 houses an
T AR TPk TP AR R Gpert R 8hgea 1o
be selectively coupled to the line to grip and twist the outer armour so as to
change the pitch of the helix and open apertures and voids between adjacent

elements.

The fluid containing solid particles and optionally the first fluid can be
injected such that the particles 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.

Another aspect of the present invention provides a method of substantially
sealing a throughbore of a tubular by substantially filling voids in the
throughbore of the tubular, the tubular having a line running therethrough, the
method comprising: defining an enclosed portion of the throughbore by
applying an enclosing mechanism around the line and sealing a portion of the
throughbore around the enclosed region of the line; injecting a first fluid into
the enclosed portion of the throughbore thereby causing the first fluid to fill the
voids, wherein the first fluid comprises a grease; injecting a second fluid into
the enclosed portion of the throughbore, thereby causing the solid particles in
the second fluid to fill the voids, wherein the second fluid comprises a fluid
suspension containing solid particles; and causing a pressure drop in the
second fluid after being injected into the enclosed region, thereby causing the

solid particles in the second fluid to settie out of suspension from the second



assembly 50, 51 is operable to retractably move the respective ram 59, 61
provided in the hydraulic actuators 9, 11. The rams 59, 61 are selectively
20 moveable by the associated actuator assembly 50, 51 between an
open configuration as shown for the upper pair of hydraulic actuators 8, 9
fird aftelotedsemoingLilai has fleinéovdhis 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
Albsaib%mmégummranue smfpﬁlotbfﬂre Hiydtaaliclaskmiod 1 aspettheof the
ﬁ%ﬂﬁ r%ﬁﬁ?%a;d?e% tH‘Fd Ebé%& oF a@?n‘v’@%t%b"'ﬁﬁr ther{%bg

closing 8 Hioughbore the b apar rom a central |spose
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 30 separation of the rams 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 pumps (not shown) via conduits (not shown).
The inlets 15, 16 are in fluid communication with the throughbore 3 via 5
openings (not shown) located in the body 2 between the pair of upper
hydraulic actuators 8, 9 and the pair of lower hydraulic actuators 10, 11.
According to the present embodiment, a first pump suitable for pumping
viscous fluid is coupled to a first reservoir (not shown) containing a
grease. The first pump is in fluid communication with the inlet 16. A
second pump 10 suitable for use with particle fluids can pump fluid from a
second reservoir (not shown) containing a drilling fluid or mud (such as
BaracarbTM available from Baroid Drilling Fluids or EnV|romuITM
available from
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Hallibrton) having finely divided barite particles with a grain size of 25 to
150 microns that settle out of suspension with the fluid in response to a 15
drop in pressure of the fluid. The second pump is in fluid communication
with the inlet 15. The ram 59 associated wih the hydraulic actuator 9 and
a ram 58 associated with the hydraulic actuator 8 is shown in the open
configuration 20 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, 8ecarsting v dhee dbitthespeadhobtb8 N GOFiproibdeattivitthackyr esfEshiting

apeg%ﬁﬁ evogidgqﬁ E%WﬁﬁgFeSa?pgmgt[%mS 58, 59 are complementary and

inthe c d configuration (not shown), the rams 58, 59 interlock with the
V-shaped 25 guides 58V, 59V overlaid to seal the throughbore 3. In the
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that a continuous passage IS C or accommo atlng a wire |ne.. he
paskgeerom i prehvaseshiawnd it ditrtcnrinan ¥8E, Bawiviahenamichs,

59 in orde Il ireli ngli ek m% t LN~ .
30 pOSitiOI‘rl:.tq'(? %gggg{%ﬁeﬁgﬁ% ﬂg%%ﬁ? rams 5 %Og??rgl a8é{§§é%%ﬁlor,
configuratfolf-i2 $hGREHPER]IVE Havhofzrpes, sbramsaaf thedubererut

collar 62, @;Be\]g}ﬁog@fs;qa]eﬁcaﬁgllars 62, 63 conform with the outer profile
of a wireline 5 shown generally at 88 and therefore form a seal around the

outer profifd®b3tifedrmagtinnabviaye afihs yinskine cordamathef shgtrampef Fig.
wireline 88 is representative of a typical braided wire, but the skilled
person will appreciate that there are other configurations of braided wire

A wireline BOP is shown generally at 1 in Fig. 1. The BOP 1 comprises a
body 2 having a throughbore 3, a pair of upper hydraulic actuators 8, 9,
and a pair of lower hydraulic actuators 10, 11. Each hydraulic actuator in
a pair extends radially outwardly from the body 2 and in opposing relation
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 are 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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10 having differing strand helix arrangements and varying numbers of
armour layers. The wireline 88 comprises an outer armour 82 consisting
of a series of helically wound strands 83 and an inner armour 80
consisting of a series 15 of strands 81 helcally wound in an opposing
direction to the strands 83 of the outer armour 82. The wireline 88 has a
core 86 containing one 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

bet trands 83 of 20 th 82. As.a result, a serie
oot TRINES HE B PR aing Sutrot TRl o
82. selagtinaly obmmestirgds pRinapso(nctehbeteda tomdtibsn (sdd Blodwhe).
innelrr%r hL: i% gf‘?ﬁ?ﬁ%ia&% o tﬁgn\%{?ﬁline S %E Bt f%rLEf %%’rthgqvia
Wireflner&é#g 15 typically posi iOned At A wenh et (no o lTl}wﬂﬁ e
bod9reaingadedtsiciwhhtabatéd dutitbbrelg & batwsamtindypadr tid alppret

-ax] i | . During,normal operati f
co RS B g b Ry SRR
a cdweondingntanther pies eotie pdios inf St hy dirst puautusudeb B fararenping
th ' ' t 3 i , lgs
o A N Sl e AR Brace.
workfshfush oriow i ifilidec@d ronisstiearwith tie B 16théraee 68, pump
59, ' ith. tf ' licall .
ot o S G BN b Mo AR RO S8 reservor

confipirstiown Aeantaisipesirdyitiraluid or mud (such as Baracarb™,

available from Baroid Drilling Fluids or Enviromul™

, available from
Hallibrton) having finely divided barite particles with a grain size of 25 to
150 microns that settle out of suspension with the fluid in response to a
drop in pressure of the fluid. The second pump is in fluid communication

with the inlet 15.

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,
59 in order to allow a wireline extending through the bore 3 to remain in

position.
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58, 59 are moved towards one another, the V-shaped guides 58V, 59V
contact the wireline 88 and guide it towards the centrally disposed
passage created by the apertures 5, 6 and recesses 55. In this way the 10
throughbore 3 is substantially sealed and tHe wireline 88 is captured within
the passage. The elastomeric collars 62, 63 seal around the outer profile
of the wireline 88. The mechanical backup 8b, 9b can be screwed into
position behind the actuator assembly 50 to retain the rams 58, 59 in their
closed configuration in the event of a failure of the hydraulic system. 15

Similarl S housed thln the ir of hydraulic actuators.
1 O D P B Paihs K R e e B i 5hown
90 rignfagn Gndeatddranithhd e W&elmeeraﬂtembrwghﬁmréz éid fhiezefore

I fi
thro e P BB SRR Wi SRS SNt
andsbwe'n wammaatemammme foreasedsahprieddiheugltengrofile of
Ope{ﬂg%?é T gQ%ﬁéﬁmﬁ;&g@%@ﬁﬁ%c&rﬁéﬁm (Rd substantially

fills the inner and outer v pumping continues until a
steady leak of the grease is registered and the 25 well pressure is

conplied «m%%@@t@é@%&@tg@g@% ‘?8&&%0%:‘8@’1 easkllled

certain pre etermined pressure acros ore 3
is stekearuwill a&pmm thebtberaece @ﬁbemmaﬂu@ rat:mmfsmaicie@ wwe

packedindly Hea ﬁng éﬁqun% g?%%rf g”!a‘?gdggg?g @Mﬂ%ﬁg{?g?% mour

At this stage, a dr containin les I1s pumpe
thro@yBnhe opening Iocated between the pairs of 12 hydraulic actuators
via the inlet 15 of the manifold in order to plug the

The wireline 88 comprises an outer armour 82 consisting of a series of
helically wound strands 83 and an inner armour 80 consisting of a series
of strands 81 helically wound in an opposing direction to the strands 83 of
the outer armour 82. The wireline 88 has a core 86 containing one 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 wellhead (not
shown) with the body 2 arranged such that the throughbore 3 is
substantially vertical and co-axial with a throughbore of the wellhead.
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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voids 90, 92 in the wireline 88. The second pump forces drilling fluid out
of the openings at high pressure. However, the pressure of the fluid drops
once pumped into the wireline 88 and the energy loss causes, the finely 5
divided barite particles to settle out of suspénsion with the fluid and plug
the voids 90, 92 thereby blocking the leak path and substantially sealing
the voids 90, 92 within the wireline 88. In order to avoid a situation where
the outer voids 90 are bridged prior to 10 plugging the inner voids 92 it
may be necessary to open gaps between one or more strands 83 of the

: 2ps between one of more st |
R B T e R e g,

Thebloureukireraltaremediveimednstichiemedinl twersamiseratieved vissline
ThegeoatRmstreiancoplife BRIFOH R R8s S8dN JheJ6atdd HithGhe

apertures 5, 6 or recesses 55 can be provided with one or more small

profigrantiqastunionm . §irssdyrsaulicaty estivaied Rpdetesentrand
canfie SHBRAsE t%%vé%mn?@ia%a%ﬂﬁgmgﬁawe%%%a%% rams

83 20 to thereby part two or more of the strands 83 and open gaps

the@bedR &6 Mo weddevatds @ eendoeihasnthehy whitaed awides 58I, 59
of t'&%r‘i?éﬂﬁt@wﬁ%lﬁ?é‘é@é’r‘iﬁvﬁ?‘]ﬁ‘e@emt{bﬁ%rrrﬁm@‘@éﬁtr% aRgfdsed

recesses such that 25 the wire 88 conforms to a bent shape when the

wirdisaesrereated e hpaeribae s shiyansicecossen g br this way the

WIrgHR& SR % sliBstAitRRNIRs ke MiahalRReR R348 9 WsiiEred within

edges of the S-bend. Alternatively, prior to or simultaneous with sealing

the B® PapsrgSpelie® elastomeric collars 62, 63 seal around the outer profile
of the wireline 88. The mechanical backup 8b, 9b can be screwed into
position behind the actuator assembly 50 to retain the rams 58, 59 in their
closed configuration in the event of a failure of the hydraulic system.
Similarly, the rams housed within the lower pair of hydraulic actuators 10,

11 are moved into the closed configuration.

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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30 (not shown) can be provided to grip around the outer armour 82 and
twist 13 the strands 83 to thereby alter the pitch of the wireline 88 helix
and open gaps between the strands 83. Using the above described
method, the throughbore 3 is sealed by th&2 5 rams 58, 59 and the voids
90, 92 can be filled and sealed to eliminate potential leak paths and
contain high pressures within the wellbore. Modifications and

improvements can be made without departing from the scope of the
inventinaulic pattietoas, iretbemisdeirmemfdbedrnbedfelddneotdecdagatigsthe

sewem@sws&hﬂrﬁamt@lwi%iﬂ%ﬁ&&&o#&oﬁm ’f *aseg%?mrﬁb fluid out

method of sealing voids within apparatus according to the presen _
invetftibe eaenedssatiniobthesssssicaions varhthe brerskiR of testvisedrops

CMRALE SRR tRESAIRIARBIORAR the BRURSY UL 186 e8It D inely
wireline 88, it will be appreciated that the drilling fluid can be used without
15 @hvigrshBarits pretisierdpapibeot ebanapaRiRNminihgifidid@anrhelug
fluiqieoniapung Sobdmaisesigaaing iR JEUINg % Q8 QM BAHREM S Ring
the described embodiment can be selected according to the specific
appit@eifa s 192 aiadicoMrrling Sfhe 88. For example, wireline 88

having a greater diameter may be used with drilling muds having a larger
20 median grain size of around 200 to 250 microns. 14 CLAIMS: 1. A
melRoRreesimavaidalsiiealiog whersuismatenveidhaharabridearprior to

havisigeRy LR TRING: W&Eﬁ@?%’i‘raﬁﬁﬁé Hedeb e AP dBHOYaPE Yenkaan
withstand a 5 pressure differential, the method comprising the steps of:
one or more strands 83 of the outer armour 82 to allow the fluids access to
the inner voids 92 and avoid initial bridging of the outer armour 82 prior to
sealing the inner voids 92. There are several alternative methods by

which this can be achieved.

The contact surface 58F, 59F of the rams 58, 59 in the region of the
apertures 5, 6 or recesses 55 can be provided with one or more small
protrusions (not shown). These protrusions 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, 59 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 to 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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(a) substantially enclosing the line and sealing a portion of the
throughbore around the line using an enclosing mechanism to define an
enclosed portion of the throughbore; (b) providing a fluid suspension
containing a suspension of solid particlesj?iLO wherein the solid particles
are adapted to settle out of suspension in response to a pressure drop in
the fluid suspension, and injecting the fluid suspension into the enclosed
portion of the throughbore at a higher pressure than the ambient pressure

in theeesErnsisiSsotadhasenealies dom bieh aiibemyinelnpré8dipixormdeopen

fluidy=p4speRiRm JFPSHAHIRgAId injecting step, causing the solid
particles to settle out of 15 suspension after injection; and (c)

substantially sealing a remaining portion of the throughbore using the solid

paridpgyHenabistdnfesealeshtirerdb are it FeagRISPE WiHBARAGR the

pressure differential. 20 2. A method according to claim 1, including
inje@Rg A%iraPrRnd iie ¥R 0L s e flltdang Rarladdrebnunase
stepdRaranRgl BRSNS hhaesdRGRANIgIE Praisinga@idRHM R ensivre.

portion of the throughbore according to step (c) using the first fluid and
the solid particles. 25 3. A method according to claim 2, including injecting

a grastRficHaeRstiandahibeo iEph dnid taprdentidid catHainiagsatthg from the

particles in the enclosed portion of the throughbore. 4. A method
accHoRfy b iBRAVE IR RPAMIRY PbidescsaRedimshtilareiRgd hove

usiggriberiiest8dithgnHdhecipiistdatintes. witehriBasthe sealfsvever, the
thr&t;tg?hbo eis arranged to withstand a pressure differential of up to

( S 0T up

15 s@f(mm@ seglingYeiHs I AEMR RARG B LBRTRADEdM g RIRIgSent

voigisantiopiaiad bdthdba limethising piedtishBuichandign saddpaictsscribed

such that the sealed throughbore is - . .
embodiment utilises grease in addition to the drilling fluid for sealing the
wireline 88, it will be appreciated that the drilling fluid can be used without
the grease for the same purpose of sealing voids in a wireline 88. The
fluid containing solid particles that is the drilling fluid or mud according to
the described embodiment can be selected according 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.
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15 arranged to withstand a pressure differential in the range of 3000-6000
psi (20.7-41.4 MPa). 6. A method according to claim 2, including injecting
the first fluid and the fluid 5 containing solid particles in the region of the
line through separate ports and coupding each port to an injection
apparatus. 7. A method according to claim 1, including performing step (a)
cLUpynmoving the enclosing mechanism into a closed configuration in which
the line is substantially 10 centrally disposed and fluid(s) are substantially
restricted from flowing through the through bore. 8. A method according
1. to clAinethadldinglsienitally acpindoraieiNospatedf endiduitag, nfaenidrdar
haing Beﬁﬁermmq?t%@hwyvp axalysnaseddeciinosgmreianlBithstand a
sealing an ann rti f the throu hbore aroynd the line and further
PresEHiGi @efﬁj%t é%@ Pdg()é?fﬁ‘é’{vﬁ&‘&q B {Wé &Xially spaced enclosing
menesuiStantiatvhetbeoug diey loeckich sk alimdudipgrige ctintpehbiugieyre

arGlifh RN RRe RISREUER 1B OB AMBIANG RISRSHISHOE NAULR ARRPEIATRH the
with the line such that 20 thefluid(s) are forced into the voids. 10. A

thretteRI®iccording to claim 1, including opening at least one aperture in an

oute(knaptr@fmegIlaalt@daﬂméheuﬂmud(ﬁﬁaim@sa t@usq)ml&smsotlamd pttticles,

widiN22td damatbod ageardigada clainy & BUGNGSBARIRAEANI o
aceo e encliosing members vertt om I’St

pr@mﬁg@mmmﬁf@a‘ls}@béhaowm@u?@@oWJ%ﬁmgotF@tatlw@héuﬁ@énﬁ'@ﬁe'nto the

en%%‘é@%@ﬁmff%ﬁﬂ@ﬁﬁfwﬂ%@ré@ﬁé ragRecHRbUYBhHBR IRcasisneisressure

156 BRSO e RS KR TR 507 Pssire o1 the

suspension drops during said injecting step, causing the solid particles to settle out of
suspension after injection; and

(c) substantially sealing a remaining portion of the throughbore using the solid
particles such that the sealed throughbore is capable of withstanding a pressure
differential.

2. A method according to claim 1, including injecting a first fluid into the
enclosed portion of the throughbore prior to step (b) and substantially sealing any
remaining voids in the enclosed portion of the throughbore according to step (c)

using the first fluid and the solid particles.

3. A method according to claim 2, including injecting a greater proportion of the
first fluid than the fiuid containing solid particles in the enclosed portion of the
throughbore.

4. A method according to claim 2, including filling voids associated with the line
using the first fluid and the solid particles, such that the sealed throughbore is
arranged to withstand a pressure differential of up to 15000 psi (103.4 MPa).

5. A method according to claim 2, including filling voids associated with the line

using the first fluid and the solid particles, such that the sealed throughbore is
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12. 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 mechanisrtéto enclose the line and seal an
enclosed portion of 35 the throughbore around the line in use; 16 a fluid
arrsHgeansiaReeaidiaipessas pErRseidfisalid pagicless 0003000 the QUid-41.4
MFp"XtiCIeS are adapted to settle out of suspension in response to a pressure
dt )p in the fluid suspension; and at least one injector, wherein the or
each injector is configured to inject the 5 fluid suspension containing solid

6. PartigleadModthr Aneiases aaiion aidhaidgrejahgratrshiieRteamIfRid
than the ambient pressure in the enclosed portion of the throughbore,
coNir BRSOl PrEGLER P T QUBBIRE S RHARSERAIAL RRKCAGH couping

eachysirddize sidictipadigesstasettle out of suspension after injection such

that the remaining portion of the throughbore is capable of being sealed
using the 10 solid particles. 13. Apparatus according to claim 12,

7. comprigiRthecirSCAIMASACHBIM the 'BEIRE BREAMCEPRPED BINGNINg the
entimig gribenfirs fluictondheomg v ofighestioe suethibiattbeelimentaubgtantially
rtion of the throughbgre is capable of hei 2ale ' > fir i
oo BB e B RIS 5 SR S AT ARG L el e
thrggigidare. 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 forced into the voids so that the fluid(s) fill and thereby. 20 seal
® the VARTCHFE T2 oAt e ALAATATAG 16 Lk 15741 el spaces

enofosimgosiergesnabdrpeaferming 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 members.

9. A method according to claim 1, 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.

10. A method according to claim 1, 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.

11. A method according to claim 8, including shaping a contact surface of the
enclosing members to divert the line from a first configuration into a second
configuration, and to retain the line in the second configuration in which voids
associated with the line are more accessible to fluids when the enclosing members

are in contact with the line than when the line is in the first configuration.

12. 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 mechanism to enclose the line and seal an enclosed portion of

the throughbore around the line in use;
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provided, spaced axially relative to the throughbore and wherein each
enclosing member is provided with a resilient portion that is arranged to
substantially seal 25 around an outer profile of the line. 16. Apparatus
according to claim 15, wherein the et&losing members have a contact
surface for engaging the line, wherein the contact surface is shaped so as
to divertithedisiefoon atineaticgnigurasionitiodt beid eanfigesaticreisin the
rder to disrupt 30 voids asspciated. with the line a
o R e S T e P (AR i, crop
in the flividsuspemngaragod. 17. A method of substantially sealing a

throughbgse sHaitikuirr Ry siehsinatiglkabilingsqigsdnctigigoreyabhriothe
quthe tubular, the tubl_JI_ar havmﬂdf liner nnl_n% S%therethlrou h, th .Omnethfoclhe
IbrHRRAS Ty SRRRIMBS eI SR SHidH D tHE tRPSIRSBrRP" ©

thrapphtoceaat erfcidsingresschathem theoambide Hnesau sediie g aclsaibpasfion
of S IAFPASIHRRIE Auaiiddhanensiassd £egiomof #f 186 JBIRFSINGRHESlduring
~ fluid into the enclosed portion of the throughbore thereby 5 causing the
InREsieMuiePHS Y t0e RS PREIRSttneetie ili@TcBHTBREEISR Fghduection such
thanjeeiinghaapReppdiivid snthéhengitsed podipabbtoe beiog glebere using the
Soﬂgﬁrg%lcgusing the solid particles in the second fluid to fill the voids,
Wherein the second fluid comprises a fluid suspension containing solid
particles; and causing a pressure drop in the second fluid after being

137.?11'eCI@PpHPﬁfB?cé@rdﬁﬂ?'%@%ﬁﬁgiQﬂcﬁﬂ%ﬁghém' Ithe, selistanrtieles ivast
the second fluid to settle out of suspepsion from the second fluid after the
or U AR 20 (R B LT B A AP e e saEt inatine
remaining portion of the throughbore is capable of being sealed using the first fluid
and the solid particles.

14, Apparatus according to claim 12, 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 forced into the voids so that the fluid(s) fill and thereby
seal the voids in the line.

15. Apparatus according to claim 12, wherein a pair of enclosing members are
provided, spaced axially relative to the throughbore and wherein each enclosing
member is provided with a resilient portion that is arranged to substantially seal

around an outer profile of the line.

16. Apparatus according to claim 15, wherein the enclosing members have a
contact surface for engaging the line, wherein the contact surface is shaped so as to
divert the line from a linear configuration into a bent configuration in order to disrupt
voids associated with the line and make them more accessible to the fluids in the

bent configuration than when the line is in the linear configuration.

17. A method of substantially sealing a throughbore of a tubular by substantially
filling voids in the throughbore of the tubular, the tubular having a line running

therethrough, the method comprising:
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ABSTRACT 5 The invention provides an apparatus (1) and a method of
substantially sealing a throughbore (3) of a tubular (2). The tubular (2)
has a line (88) running therethrough. The method comprises the steps of:
(a) substantially enclosing the line (§8) and sealing a portion of the
throughbore (3) around the line (88) using an enclosing means (58, 59);

10 (béléﬂjﬁﬁgn&waeftli&igs';got%Fﬁ&inoefoﬂ(h@wmggq%rewgfrgﬂﬂgﬁi Iyjd enclosing

contains solid particles; and (c) substantially sealing a rem g portion

M ERRSI ISR 3 EshY tiBUBRaH EATERS SlidherRtauehsersearound the
entinsedghboian (8)Hs li@gable of withstanding a pressure differential. The

methp [ eseftling out t i rticles from the fluid in
rocpse e a) e CHE KSR e ST e b sy
causiichibitidestifelgtingih the soidfaviierrin &dinsbfitne sereresisrioraesstep

(b). _ﬁhjectfn@gmimrnoggtﬂaGgBQW@rﬁ!md Helprsenting ﬁ?}%d ﬁ'&%f%@i,ggnergby

ion of the, thr ore according tg step (c) using the first fluid and .

oo s R T R AT S e Goresar T
coméagésam@bsmmmmmm@g@mw partides ead be a drilling fluid.

FIg9. kausing a pressure drop in the second fluid after being injected into the
enclosed region, thereby causing the solid particles in the second fluid to settle out of

suspension from the second fluid after the second fluid has filled the voids.



