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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
wiréREYPGIRBVIh RbIg P CRFPMETHR AFeMiES Al & targlesibelyeeal
diffeigigiy sy Abikg WeH 208P1pQ0R rek (@t sughBaré MPa) or

greater. The wireline usually comprises helically wound strands with voids
therebetween. Due

In the oil and 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.



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. 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

englosigentechahisnptesiafintasrgioelopeshRrsiion ahtadbrafgbeseantially
gt% iprovidiq@afl i%suspe}psior{ cgorltainiﬂ%a ?é%s ensjon of solid particles,,
Wietemn the r&}bglb AGear A48H1E8H 15 Ced of @¥PEndonif TUnNNing
tespEthseugha pressihattop isdheduidreugpensocaanavithetding tefeidure
ension jnto the enclosed portion, of the throughbore at a higher .
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id Injecting _step. causing solid particles to, settle out of suspensign after
%ﬁegc?%ﬁ,garﬁ%t(?&?%ﬁ%ﬁgnf%ﬁg eseagir?gn%?g?ﬁjaf%?nrgoﬁoﬁ?o}ﬁgf 1 ugc%ore, (b)
thoidghpore (ising shvesetidiqrartictdainingh thad tispesesiled thf osgitbgrariscles,
it ing.a, pressure differential. The method gan also_ . .
TR S SRR R S R OSSO ocion
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§8Egéﬁ%ﬂqﬁtg ﬁ%'@ﬁ@Sge%aBdﬂ%%d& '{HS%'P&}BR%% at a higher pressure
than the ambient pressure in the enclosed portion of the throughbore,
whereby the pressure of the fluid suspension drops during said injecting
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



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. 28e method can include injecting

the first fluid and the fluid containing solid particles in series. The method
pariitet dréfgeatihgttethiroutiiddretlsesubgiantidithsdiaedclimibdtdiyno leak
injact; e fli ini i [ i, th iqn ine. The
e B! 13 L e Ry e
feguffeid telatitstantdecascbadifutd. THeOMarbiod1€En4 iMRa)edillgrgatsidsThe
e'ses&q; et Ij sing the first fluid and the solid 2a particles.
Prefera Ié/ji ﬂ%gtﬁp(%éﬂ%%lre 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 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
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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 substartially 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 the line to and retain the line in

the bl@@%ﬁ\@’mﬁm FHO AWt RSd Chtincl b sisantily peetiviye
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20 enclosing means. The method can include providing a pair of axially
spabeeseHtdifigrentiabhahthe asaladitmpeabloeiejsiasranged degvithstand

axial SBaSEHacaliRatR elRoBeAan ApUian af i froughbore

around the line arranged 25 parallel to one another. The method can
include injecting the fluid(s) between the two axially spaced enclosing

meafe MaHP8EaH FRILIRCAERIIAIBg IRt (erFL R PR ERESIY Blug
fluid communication with the throughbore of the tubular, wherein the or
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means. The method can include 4 injecting the first fluid and the fluid
containing solid particles in the region of the line through separate ports
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injectirg? the fluid(s) at a higher pressure relative to
orfion 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



the ambient pressure of the voids such that the fluid(s) are forced into the
voids. The method can include opening one or more apertures between
outer elements of the line to allow the fluid(s) access to one or more voids
within the line. This can be achieved by fgrcing 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 enclosing the line. The method can

include bending the line to open one or more apertures between the outer
BT Sh AP TR 00 SHBIAIRY oI de I Or e rogion of
ercloangtheags tedptaindheding iamdbeiusinyisadaniigutatian Whrktion
the enrtlosing means are in the closed configuration. The method can

fRiaiR l'rﬁserting one or more protrusions between the outer elements of
the line and thereby opening one or more apertures in the outer

ements. An alternate aspect of t resent inyention provides an .
e R S R S S AR
theviagbidine presaing thieththimigh, sueth that the Jeatd)threu@hibete iegd the
withstand a pressure differential, the apparatus comprising: an enclosing

voias. . : :
Mechianism to enclose the line and seal an enclosed portion of the
throughbore around the line in use; a fluid suspension containing a

pensjon pf solid particles, wherein the solid particles are a%a ted to
TSRS o SR Rsietns: Rrelidie @i Hareen outer
slespentsof;thadine lvasiomdhajloid(s) woeess thene eachdrgectasisvithin the
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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 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



4a higher pressure than the ambient pressure in the enclosed portion of

the throughbore, whereby the pressure of the fluid suspension drops

during injection, causing the solid particlefato settle out of suspension

after injection such that the remaining portion of the throughbore is

b%gmmmlq)céimimg mmiethajsdngatbatspl‘@bparéclastlﬁe Erekgpargiugioancf the
so o ise a first fluid, wherein the af least njector is capable of
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% %}ﬁ (ﬂ_gd artlcles The Jine cgrhcomg)rls one or more voids. The line
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aeimgtiise avliduiariialedy. of helically wound elements and an inner layer of

helically wound elements. The elements of the outer layer and the

elements of the inner layer can be helically wound in opposing directions.

An inner protected portion of the line can comprise one or more cables

selected from the group consisting of: 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 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

{hjec essure high e amhi e in.the regio
o e e VA i ks one
imeatsy iasarabigesfivrigating dbtefirab fitis thrdbghtegiencoktistingiaiich that
c he i ad-s I o; ' ine:
e B e S O i
fingifisid@acibsespligiiryicd&®dn in which the portion of 10 the throughbore
surrounding the line is substantially sealed. A pair of enclosing means can

be provided, spaced axially relative to the throughbore. The enclosing
i¢alise 47D ecRHIRIES LR R TEl 5aife. chbRding meantoraprise at least

BrRVISRSH WitA & ERY S TR H S AREARe 1R, SRl $RALr tayer of

around an outer profile of the line. The resilient portion can comprise an

belsaiivaveundripanerte andiasiiy ridanscah elicabycuatnd sleraests. The
WimanecessthersinderiRengrpingthadinentbereqessimmieisgatactn pe

surface of the enclosing means can be shaped so as to at least partlallz _
BelichtiewrendibtRRRAREY directions. An inner protected portion of the line

can comprise one or more cables selected from the group consisting of:
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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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
25 line assumes its normal configuration oice 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

ed 3 cessfor accomm datln the I| 7 TF\‘?}H sin ans
con BT a6 D RS St S G RF A 5 CERREEN ane
or nmeesslemu’iﬂseuf@mmértmemdﬁtbadhmmttm fhedédyappdarasad into the
ape tc%e between adjacent elements of the outer armour. The recess in

the cortact surface of the enclosing means can be provided with one or
more protrusions therein for openlng adjacent elements of the outer

ar an cam ener w ere| ener i
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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.



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 enclased 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

W@ughﬂ@@m@eﬁ@awh @W%éf?@j@ﬁﬂ@@rmtﬂs ?%h@rsm@m Bragrigitlhs for
the voids, wherein the second fluid comprises a fluid, suspensign
AU, R RGHfaNSS O MACS R BTEre b e BT FHES Qe to
iteebgingpejected infpdherenclesed eegicjterebyaausingsthef said  outer
articles.in the second fluid to settle out fsusP?Hsion from the second 7a b
ATPHfrer T S Ml SORTRS R 358 O I SRR TR, Peaizgoan be
stepsiefi thatfirshanst secmn ¢ ratpesitsef thercinventiopaaregpidjsable tedheents
gl}ai{ﬁleaga{eect of the invention. The method 8 according to the third aspect

of the mveﬁt%???surr)'articularly suited to sealing voids in downhole

apparatus. Embodiments of the present invention will now be described

ith 5 reference to anfgi shown in the accompanying drawings, in
e AR P R SRR R A Brgpoeo o
g selectively spaaiee dizdhefimpdo girarasditrist Hlvaventier 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



preventor of Fig. 1; and Fig. 3 is a sectional view of the wireline and part

of the rams of Fig. 10 2. A wireline BOP is_shown generally at 1 in Fig. 1.
The BOP 1 comprises a body 2 having a tﬁroughbore 3, a pair of upper
hydraulic actuators 8, 9, and a pair of lower hydraulic actuators 10, 11.
fitadafigd thalseaon fbrithHes dilledr thetewdisradially 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
Adimréigvenht Tleatacesatencassembl\yobhgl isstperabledooattacsdrimovt the

. i 6, ided in th li 9,11.Th
e G

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 25 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 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
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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 lowir 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
seceaeqyding todtiseithistd dspastaf tthepamesitidiuitspentiquuanly fuidetido a

secgggl g[)\{gg + fg from%é;f%%?gﬁ a drilling fluid or mud (such as

Baraca aval ng Fluids or EnviromulTM,
available from Hallibrton) having finely divided barite particles with a grain

sizeehpodhm BERRs Dmehle sl Lot PRsp R B e e

response to a 15 op In pressure o e second pump Is in fluid
comiafareegsde avithasshoun B, theccaonmoamdogisicavings thie which:-

pyaraulic gogalek 3 PRI Al ResAERIPGMN NG 8%%@9@8%%;

8 is shown In the open configuration 2 In Fig. 2. The rams
substantiafligcylitsiricansprsetive wnwvfsmge*opémm§ e8theblpwteut

leading e’(?réb%?ﬁBF thg amsaﬁg 59 also have a contact surface 58F,

59F provided with correspondlng apertures 5, 6 and recesses 55. The

rams 58, 9% EorpRiRMBANEM T e aviRline anshngd:af dherams of Fig.
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 continuous

PasRAGRIMIOBTHE [RCLATIRALAHINGA WieHAS: Therhe 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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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
30 position. 10 A sectional plan view of the rams 58, 59 in a closed
configuration is shown in Fig. 3. Each ran$58, 59 has an elastomeric
collar 62, 63. The elastomeric collars 62, 63 conform with the outer profile
of a wireline 5 shown generally at 88 and therefore form a seal around the
outer profile of the wireline 88 when brought into contact therewith. The
wireline 88 is representative of a typical braided wire, but the skilled

persop will.appreciate that there are other configurations of braided, wi
10 a@?r% ff | @epri%dssﬁ%)ﬁ/ ' ﬁgl&naﬁr]aen%%@eériglggg 9&%‘/‘?&9"}}&7&%% Sof{g for
arniglediyelyscameediingirie f8ropeprideshamwn itdn aromoiuits Z eolnstisting).
of [ licall upd. strands 83 and an i armour .
consim s 8, T8 SR L B A S WA TR b vie
direepening sHectreimlargd afated dottvedpody P $2 Wee witedipai8 @ hagpeer
cor Inj r | [ he stran 1 t

in neffﬂ%{%ﬁ%{%ﬂ%ﬁ%ﬁ&%ﬁ% éﬁ?%? %e%s%g%{lgv?&} g?ég l?%iga ya\Fvoc?g n%sir?l .
oppdefigdinedtdhe phesent e beditngndf thitrstrandpS&litabidgles pumping

bet‘O’E@BJE%ﬁ%@%@&& ) %}ﬁr&%&é%&ﬂbgg %ﬁé i r)eéés'%ta%?ﬁﬁ %jp%ase.

outer voids 90 exis ween the inner armo e outer armo
82. Phadirseuonmisenfbiits @amedssioationbétivdbe ihkettanda seaimtieump

INNe(,AYPRUYLPO NG HRE IR IBGRELEMNRING $Rid from a second reservoir

(not shown) containing a drilling fluid or mud (such as Baracarb™,

I™ available from

available from Baroid Drilling Fluids or Enviromu
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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25 Before use, the wirefine 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, ptéduction 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 example, to resist a blow-out from
the well or to conduct remedial work on a portion of wireline 88

dowpstre of the BOP 1, the rams 59 assocjated,with the 5,. .
o SR B SRS b e B aeb calggpton s shown
assénibly. 50 tbanbvaintoSHeddiesedrcolHiganaticic. okdlah€ 2ppdsihbeams

S8, 2R nﬁ'é?%éegoﬁi’agg%df %%e%SHPPtf‘r%rwﬁtet SoaRed 8@8%15§V isihe
contact the wiréline 88 and guide it towards the centrally disSpose
passhgw/orgatetdily tabGfpanditbseferaridrrecessed sHunditeveayahprodile of

throyalapveidss e gl SREISA RRRLIS WLSUNG RS is captured within
the passage. The elastomeric™collars 8 sea(?around the outer profile
of the wireline 88. The mechanical backup 8b, 9b can be screwed into

b - | : o
Cos e B ML P DRI e, b e
Simiiarsothwilizanpiesisiedheitinetearowahpacotiiganatitioset maided oyire

L Y e R WA o

pos@¥epdtential leak path. Accordingly,

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.



10

15

20

25

30

20 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 inhér and outer voids 92, 90. The
pumping continues until a steady leak of the grease is registered and the
25 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

GRS R R R e

parirtes-piblinpeheiwallg teecoperieiy aseatial vavreen eheqsting of wireline
hydsaulie RriiRigns YadBeapet 430k "r'&“r‘n’%j‘%@',f@g 'Q&Q&%{I PWEHRARe

voids 90, 92 in the wireline 88. The second pump forces drilling fluid out

of thedgetimgstuainghproasateydawisally andipaied e SrareatPtirops

0?‘959%%%3?6&@%%%6%@ ABLdALERRIBYAREH CASATe BSHIRAY Pams
divided barite particles to settle out of suspenSion with the fluid and Iuggv
@ln

the $Bid¥guegparertioMAstkPREIGEMAR pHIR YnahansdoHisns
the S wirdiHR B8 AriEetnfiBSt IBWAHSE InS VR R lpsuhere

the outer voids 90 are bridged prior to_10 plugging the innér voids 92 it
maP BESAELHSRPONIBS GRSSIHEIN SR e EIGeRTESSRANndS BisoMmethe

0Utﬂ'ir%rlﬁgﬂ_%?e’—é%aﬁﬁtﬁé@ﬁtfgiiQ%ééF:-ﬁf%ﬁ‘a e WARSHNO 8IS RZARELAY@ithin

initial bridging of the outer armour 82 prior to sealing the inner voids 92.
Thehe Hassadsral iR aldsiaMaEmheekapy 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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which this can be achieved. 15 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 Bich that the pointed end nests
between outer strands 83 20 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-shagéwiéoags@ogaoﬁaﬁbe zdethtSwfdhneaTaanibifomudentoeigtiape
whep, g y9reng, %%Pmﬂrgﬁ%%@.s ‘F‘ﬁe%%%%%&%lﬁ@ﬁé&% ARRA '@I%Aaefout

the wireline 88.has the effect of opening the ou 3 0on outsic
edgektbethpeningn@t MabragRewepriteweversithel ressusatitize dlitg drops

the SQR BLARRERRS L ARRAYY SAA %@R&W&%ﬂ%@é{ﬁﬂ%ew

outer armour nd twist 13 the strands 83 to thereby alter the pitch o

the SiieiastteBiteanRrHAe & e Seiiin o Weth suspeRsion it dBe fisicgamd plug
abOff?e%’?&é"%‘?@etﬁl%b@%l%%%ﬁh%f?eéléspéﬁﬁ'sﬂdf’%w@ta%f MPsiling

59 and the voids 90, 92 can be filled and sealed to eliminate potential
leaktfameide@0e SRy pradslieg Sfhin the wellbore. Modifications
and improvements can be made without departing from the scope of the
invention. In particular, the embodiment described above 10 concerns

sealh§TiRr iReANsi¢ asitpticnrvhaesbe autabyeids Othare bridged prior to

plugging the inner voids 92 it may be necessary to open gaps between
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



general method of sealing voids within apparatus according to the present
invention can be used in other applications. Although the above described
embodiment utilises grease in addition to the drilling fluid for sealing the
wireline 88, it will be appreciated that the ?jﬁ'lling fluid can be used without
15 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

apdieagbandiadRdathrieky aftendhpiriivie dgheorisrbing i trliaedgpen

having & ISEeARIIRESIRIHYa g e used with drilling muds having a larger
20 median grain size of around 200 to 250 microns. 14 CLAIMS: 1. A

method of substantially sealing a throughbore of a tubular, the tubular

havingrg lthe BESVEHERIGH@HtnsCHE A BEGeHRE HI94gBRY D FaRe

withstand a 5 pressure differential, the method comprising the steps of:

(a) KIBStafta ih&neitR Mereredanitiad sntbiesiadto eliminate
thfquﬂbhﬁé‘ﬁI@d@lﬂaiﬁg%ﬁa%éﬁ'taﬁw&G%?ﬁl@%%@&@ﬂﬂﬂﬁﬁé%ﬁﬁﬂ?e@n
€

enclosed portion of the throughbor providing a fluid suspension
containing a suspension of solid particles, 10 wherein the solid particles

arenagamiestithseiHe AR A IPRAISIOANHESFRRITS Y/ ithuPERTAHME B Nthe
the fluid s%z ension, and injecting the fluid suspension into the enclosed

portioP&t 1BYgAkeRe dp 2ATHAYRprie s hedimentaaseripadabaye
in therRiesedARGAROWEIBbBIOUSIMNOsaNrdIRTEB e Prasswevel thee

fluid suspension droPs during said injecting step, causing the solid

parﬂ@%%r% g st sealing voids within apparatus according to the present
invention can be used in other applications. Although the above described
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 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. 20 2. A
method according to claim 1, includit¥y injecting a first fluid into the
enclosed portion of the throughbore prior to step (b) and substantially
CL2gRIIg any remaining voids in the enclosed 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 greater proportion of the

1. first fluiietizd tioé fubsteohiedinisrploticepHiRtieBhartheleAciob@phtoitBRlar

halliy HFAGDBARY thefeteiind asaotdinenoaisy rinciuding Blingwaidd a
associated with the line 30 using the first fluid and the solid particles,
pf%%?éﬁ%ﬁﬁ%ﬁé‘%%ama %?gl?ahﬁ%?gr@ngrﬁaﬁége& Y Withstand a pressure

diffexetabsfantiaty1S000sps (163rEMPd)sealiagTR aticacobtdnt oughirare

ar&riHCt\’r_@iﬂ%fﬂ@ﬂ%Vﬂ%@%%ﬂ%%%ﬁﬂsm%"a%ﬁ%i%ﬂ Bt the
the solid particles, such that the sealed throughbore is 15 arranged to
thr@i@Iarl a pressure differential in the range of 3000-6000 psi (20.7-41.4

MPajbf péovitaitigod sorDElingeteiclaioo@alnilgidingusyeatioy the dutid fhadicles,
wiIAAd P eRIRIng solid RIS Kt AUA0.AIRELIRIAR 1o o

separate ports‘and coupling each port to an Injection apparatus. /. A
pregade e didifg fielasrsrensndrY peieshrtn g stdy i tapusPaTSitRg ke the
en@ﬁfé@@'ﬁ%ﬁ%&ﬂ@ﬂimg@&léﬁ% oghislupAsiesye whiehdalBRis pressure
in Stll%eSteannctllgygd portion of the throughbore, whereby the pressure of the fluid
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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10 centrally disposed and fluid(s) are substantially restricted from flowing
through the through bore. 8. A method according to claim 7, including
providing a pair of axially spaced enclosing members and performing step
(a) at two axially spaced locations, thereby 15 sealing an annular portion
of the throughbore around the line and further including injecting the

arrdngia b eliveemihe treeauxialifenatiatie tictosingeve SUITD-S090Asn@Nod 1.4
ﬁcording 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

20 the fluid(s) are forced into the voids. 10. A method according to claim

6. L. 'n%lwﬂmadap%aaﬂmbl@*@%témezawwmgn.ﬁ}@cﬂ&g%@mpﬂwémtwe fluid
allow the flwd% access to voids a ateg?{ with the line. 25 1 ethod

coniaiyngRee Rediiries, 'ﬁmﬂ?ﬁdf*r?d%%p} L N BPRAIBIGRRES 8H BtRyne

eanhepohtdrsao idjgetibthaplaeafrem a flrst 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

7. enclésimgthrshasersdiae th daiabt WRWANG IRRETEINAIREPHR) I TOYNthEne
enﬁr&iagnﬁ@ur@m nd2 é«pp@da&uaﬂgnmbatmﬂaﬂmea&n@a is substantially
bore atb he tub ar hawv runni
oo e e o R B L R RO I b e
thfm@hb@r@ratus comprising: an enclosing mechanism to enclose the line
and seal an enclosed portion of 35 the throughbore around the line in

use; 16 a fluid suspensi ontainin ens
Wher’é é dd accoe in ?o c(jatrrlnal;1 rgcl%c? %Spprovt |rrl1g(;) fasggﬂ %?gg?ll'ﬁﬁl spaced
enclosing members 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 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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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 5 fluid suspension

containing solid particles into the entfsed portion of the throughbore at a
higher pressure than the ambient pressure in the enclosed portion of the
throughbrresueheisiby thenpiiassyire shisperftisd sifspsinsiaribieps wheirtn the
njecti causm oI|d rticl St to ettle t Si
so.r‘?}é’@ﬁgﬂ%uc éaaﬁ%e resrﬁg%lﬁanor ion %?StﬁH rBlfgr?B%r‘J?e% %{éﬁl‘ op
in eifyidsaiRreosien ee 10 solid particles. 13. Apparatus according to

claimy{ R cpmHYisiRG @ figh kit Wﬁ%ﬁi@a‘iﬂﬁ|ﬁfé@t@ﬁt|soéb?1f@@@@fté§mject the
capable of in ectln the flrﬁﬁg uidint egjon o{the line suc tha& ¢ th
nﬁﬂﬁ?ﬁﬁ% tidi? GPNESh éhlﬁ3 g ﬁaﬁf%le BF bEN S&4IeRSRg e the

thrfmsgﬁtwcb 5 highe el perticloshé &nippal atesauedrding endlkind F2riion
of WRETRIRVGIR e AssepiRtack Witk d86-Ungr and Hfafuid(s faohbarBls ClRfing

at a pressure hgéler than the ambient %essure of the voids such that the

'mﬁat@(s)%m ipRitReTisias & tRfteRu i dRuFRRNSIR (REFEIYICSPaesch

théheheoidmiining lioetickbofpiraitatbiiyhbons dingdsatiainf kidivghesaladaysaiy the
fen lgglng members are provided, spaced axially relative to the

SO,
hr8u Ibore and wherein each enclosing member is provided with a
resilient portion that is arranged to substantially seal 25 around an outer

SprOf“ﬂﬁHa%‘ﬁJﬂn&ac%ﬁﬂiﬁg)Rﬂ@éwﬁ agcamémglaimslauwhw@remehe at least

enclosjng. members have ta face for en hellne wherei
o RSSHIL SFAE 1 End Tatu s T ReE TS e o e thef e
rec@figgradicionned tdémooghtigur aticanaoedyr beidisagsied 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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30 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 ifythe throughbore of the tubular, the
tubular having a line running 35 therethrough, the method comprising: 17
definingian£aclsribRegiIgB R herthaus _I%%Yeawlﬂﬂﬂﬁﬁﬁegﬁl%ﬂagsing
mechanism around the line and sealing a portion of the throughbore
SN I dd5d RSy BRCo PR, RABEG s ADiRed@rond the
eremdededgimridtheflittee throughbore thereby 5 causing the first fluid to fill
the veids,: j fi igl compyri ease; injectin eco
i e hS crclose é}éﬁh%ﬁ e A L B LR RRR. hereoy

caysirpparfrRtSiicitdhs v dsiaverrinribeiridIvishersinrisrs segwagdiuid

Compﬁﬁ%e%r@f#{%?r&pan@icgﬁf@wd i mgsgeligba%ﬁi%m?&m&@%mo Bgeflitherdeby
[ re ar 1N secon ul I Del injected Into the encliosed .
R R PR TS Sy ia e 1 1 ot RN e e i
copipgasperibivrsHenarsiernseentathing dclidepatticlsecamd fluid has filled the

voidszalRilMeiheg B - i ian: pravid

o Aot ﬁff’%}%‘?ﬁé’fﬁ?ﬁf“%%E?ﬁﬁfﬁ;@é?%ﬁgﬁé‘*ﬁérﬁﬂlé’é%?@%) the
St A A g R e pre M e e b A A A
sugrethsidrcioonptisesetndtityid oftefathessbsinntially lemciisinehtheolinse (88)

and sealing a portion of the
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throughbore (3) around the line (88) using an enclosing means (58, 59);
10 (b) injecting a fluid in the region of the line (88), wherein the fluid
contains solid particles; and (c) substantially sealing a remaining portion
of the throughbore (3) using the solid pdRicles such that the sealed
throughbore (3) is capable of withstanding a pressure differential. The
method can include settling out the solid particles from the fluid in
response to a drop 15 in pressure of the fluid during step (b). The method
canhtriioeid afjectinpasatiust fluid in the region of the line (88) prior to step
(b). The method can further include substantially sealing the remaining
portion of the throughbore (3) according to step (c) using the first fluid and
the A8RIT BAdies. The first fluid can be a heavy hydrocarbon such as a
grease and 20 the fluid containing solid particles can be a drilling fluid.

Fig. 1
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 (88) and sealing a portion of the
throughbore (3) around the line (88) using an enclosing means (58, 59);
(b) injecting a fluid in the region of the line (88), wherein the fluid contains
solid particles; and (c) substantially sealing a remaining portion of the
throughbore (3) using the solid particles such that the sealed throughbore
(3) is capable of withstanding a pressure differential. The method can
include settling out the solid particles from the fluid in response to a drop
in pressure of the fluid during step (b). The method can include injecting a
first fluid in the region of the line (88) prior to step (b). The method can
further include substantially sealing the remaining portion of the
throughbore (3) according to step (c) using the first fluid and the solid
particles. The first fluid can be a heavy hydrocarbon such as a grease and

the fluid containing solid particles can be a drilling fluid.

Fig. 1



