| MPROVED STUFFI NG BOX The present

invention relates to inprovenents to

stuffing boxes for use in the production of oil and gas from downhol e

wel | bor eswoaneb/ismsparti cul ar to an i nproved stuffing borcassRuimopswsed in
wireline and slickline systens. Stuffing box assenblies are comonly used
in wireline and slickline applications to seal and contain well pr
around a stationary or noving wireline or slickline. A typical hyd
stuffing box assenbly is shown in Figure 1 , generally depicted at
assenbly conprises a |ongitudinal body 11 positioned on and nounte
| ubricator stack and a sheave and bracket sub-assenbly 12. In use,
wireline is passed over the sheave wheel 13, and through a series

packi ngs 14 housed in the |ongitudinal

sub-assenbly 12 is nounted to.-be rotatable around thel ongitudinal
of the body to allow effective guiding of the. wireline froma storage
drum Beneath the stuffing box 10, the wireline is attached to ar
socket (not shown) which securely connects the wireline to a tool

in the wellbore. The stuffing box nust allow the running of the w
through its body whilst sealing the internal pressure of the wellb
agai nst the anbient pressure. To achieve this, the packing is seal
agai nst the wireline by nmeans of a hydraulically operated packing nut 15 .
In alternative arrangenents, the conpressive force is
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IMPROVED STUFFING BOX

The present invention relates to improvements to stuffing
boxes for use in the production of oil and gas from
downhole wellbores, and in particular to an improved
stuffing box assembly used in wireline and slickline

systems.

stuffing box assemblies are commonly used in wireline and
slickline applications to seal and contain well pressure
around a stationary or moving wireline or slickline. A
typical hydraulic stuffing box assembly is shown in
Figure 1,‘generally depictéd at 10. The aséembly
comprises a longitudinal body 11 positioned on and
mounted to a lubricator stack and a sheave and bracket
sub-assembly 12. In use, the wireline is passed over the
sheave wheel 13, and through a series of packings 14
housed in the longitudinal body. The sheave and bracket

sub~assembly 12 is mounted to-be rotatable around the
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achi eved by a conpression nut which is tightened manual ly. The stuffing box
al so contains .an integral blow out plunger which functions to

aut omat i cabl2gocssaisst he wel | in the event of the wirelinechraking3mad bei ng
forced out of the packings . There are a nunber of difficulties with

exi sting stuffing box apparatus. Many %f these arise due to the weight,

si ze ‘and manoeuvrability of the apparatus. A conventional stuffing box has
a narrow tlmgughiddne li rddesshafSithg Doy coertl lfoor dffeeatiingd i ne t o pass

t hrough. The arrangenent i.s such that the wireli nmust be run through the
stuffiRg @@%d&FﬁbP%tG et@”éfﬁdﬁﬁhéﬁ?“&@'ﬁFP&Fﬁﬁé%g?@ksure control

equi pmgnt. In practice, the stuffing box assenbly, including the body, the
packi ng nut, the sheave ;, and the sheave bracket nust all be renoved from

the | ullri Gsneetst &bl stdtdand &Porl Ouhédice e odr tep preoprli @€ ERt i on for
passing the w reli hr h acki:ng. Passi t | rough the
packing cghrbgeasgggf%bégggiégg)| ﬁ%@é?ﬁSgﬁéikggiﬁg§¥¥%ﬁ%;%@§ bet ween the
packi ng ofwitrded iwler €0 andooflt &= itrhe raperiat achewsrtld Hrera.equired to reamthe
internal packing to allowthe wire to be received. The rope socket is then

attachéd, the stuffing box assenbly carried back to the well head and the

rope sqcketd $thift8dgt ®obd1@nts@0la WakC R Hes HheedtRd di dihe Jiuly i cator stack

of the wellbore. The stuffing box is then connected to the structure, for
exanpl 8 bychaougl $(ts) bdive Wwhiddisdn seedrieet ¢he internal pressure of

10 the wellbore against the ambient pressure. To achieve

11 this, the packing is sealed against the wireline by means
12 of a hydraulically operated packing nut 15. In

13 alternative arrangements, the compressive force is

14 achieved by a compression nut which is tightened

15 manually.

16

17 The stuffing box also contains an integral blow-out

18 plunger which functions to automatically seal the well in
19 the event of the wireline breaking and being forced out
20 of the packings;

21

22 There are a number of difficulties with existing stuffing
23 box apparatus. Many of these arise due to the weight,

24 size and manoeuvrability of the apparatus.

25

26 A conventional stuffing box has a narrow throughbore in
27 the housing sufficient for the wireline to pass through.
28 The arrangement is such that the wireline must be run

29 through the stuffing box prior to its attachment to

30 wireline pressure control eguipment. In practice, the

31 stuffing box assembly, including the body, the packing

32 nut, the sheave,. and the sheave bracket must all be

33 removed from the lubricator stack and carried or wheeled



It is notable that the bore through the stuffing box itself is not of
sufficient dianeter to allow a tool being run in the wellbore to pass

t hrough awg pevasosh t he stuffing box assenbly. It is thecefaeovossopossi bl e
to load a tool into the wellbore without renoving the entire stuffing box
assenbly including the sheave and the 8heave bracket. In addition, should
the tool be required to be stripped fromthe wellhead, it can only be
brem)vad at¢ ean tdwp ot e st Ibda thomokonppasaing tlse detsehisge The stuffing
ox assenbly needs .to be of suffjicient chanical _.strength to withstand the
forces 5]¥]f%‘é9 Y HRPITREIBOr e PFESE et Nl Y %l?rcflf’%qgt n&‘? string and the
conpr egsi igadii ke ScaPnbd ef dDFEheupackisg. idhisseesulis td gheel atively
heavy piece of ﬁ%}:arat us of the order of 4 0 kg to 50 kg. Consequently,
renoval4, atiglehneht Peivegiul Bie oPrdRtnd anEl TR %lrr%ea%%@#%%s&%

difficuy tb?g LSt dS ﬁ&ﬂ?f&@é‘%f%ﬁhé&%&%ééﬁ% %%?dﬁféa&ﬂ- onal

nount i ng e conponents o e apparat us. he rotational
mount i mg ofo ahkowhdaweviaren to hdersteivedg bbxe carpe asrseketr obé ens duri ng

handl i ng, dueto tendency for it_to e une t edl i ski triking:
oper at 2r i ‘F?s"f‘&%‘ﬁﬁ‘?f él ‘?/aﬁ‘ﬂ)%gl%qt %F%S%%%f%g%#ﬂ%%‘i%%%zaﬁ%gel tn%ean
wei ght gof shaffdnohdox Axserhd i 8Spe THESEt NES UgBc sl St @nshavhi &b m ni mi se the

anount of material required, while still retaining the required structural

strength. weirlvers IeentrdiHy the lbgheabyr rerer ol tHee migklbereused
I nevi tﬁl)pl y’I‘}(i:eO@’EQP%fr?f ]§c§>£ ufé u&%n Séér?r@@é@eé Otgnt}?é(tgﬂ}ucture, for

11 example by an OTIS® Quick Union connector.

12
13 It is notable that the bore through the stuffing box

14 itself is not of sufficient diameter to allow a tool

15 being run in the wellbore to pass through any part of the
16 stuffing box assembly. It is therefore not possible to
17 load a tool into the wellbore without removing the entire
18 stuffing box assembly including the sheave and the sheave
19 bracket. In addition, should the tool{be required to be
20 stripped from the wellhead, it can only be removed after
21 the entire stuffing box apparatus is detached.

22

23 The stuffing box assembly needs to be of sufficient

24 mechanical strength to withstand the forces imparted by
25 the wellbore pressure, weight of the toolstring and the
26 compressive forces applied to the packing. This results
27 in a relatively heavy piece of apparatus of the order of
28 40 kg to 50 kg. Consequently, removal, attachment,

29 manipulation and handling of the apparatus is difficult.
30 This is exacerbated by the particular shape and

31 rotational mounting of the components of the apparatus.
32 TFor example, the rotational mounting of. the sheave arm to

33 the stuffing box can cause problems during handling, due



O her approaches include sinplifying the design and features in the
stuffing box, for exanple by using only manually conpressible systens and
om tti ng Wodnauisdseéar r angenments . This inevitably conpr@oiraaR0a3®3506
functionality of the apparatus. Alternative approaches have considered the
use of conposite materials or nmetals &hd alloys of titanium and other high
strength, | ow weight conponents. Use of such conponents has effect on the
capital and emnehdetnagni fgrcdst $oooviee vappeatteslypusiskigoup costs for the

buyer. _As LI ,as particul ar di,sadvant ages .of the abovedescri bed approaches
to red%ciﬁggﬁ%FEﬁtanQpﬁgagfﬁTFFndtﬁoY1§§§é%3Ty, t he overall weight loss is
not significant in terns of its effect on manoeuvrability -and handling.

Typi cal ly, the above-described techni ques m ght be expected to reduce the

wei ght4 of VRR&OHSpaC&eIP Uy DavsuReeI0%rse that-ahewditghtvedehthetappar at us
mont e gk lhe o gtggc Qlss3Rid k0 43nie ThLS (ReHdUIAYR: ST ONi T cant

ef fect™ on the abi or an operator to t and manceuvre the
appar af usminisdse jtinel sdioctitons, raceartilklandgdfretd, giiide istéd lr equire t hat

an operator not ,be pected.to lift i ghts greater th 25 kg. Using the
aboveJBes5FF8éHngcEﬁﬁhﬁ?9PlFFdi§tﬁpggﬁgﬁhtS ﬁqﬁihmﬂ CFSTpr oduce an
effectgy Vem%%fiisagﬁb%et bRl ghmetss, thenkaalt hrandsahaty hiddd ng guidel i nes.

It is one aimof the invention to provide a stuffing box that obviates, or
at | ea®t AREVGaBEIY SomPromisgs structural strength to an extent.

10 Other approaches include simplifying the design and

11 features in the stuffing box, for example by using only
12 manually compressible systems and omitting hydraulic

13 arrangements. This inevitably compromises the

14 functionality of the apparatus.

15

16 Alternative approaches have considered the use of

17 composite materials or metals and alloys of titanium and
18 other high strength, low weight components. Use of such
19 components has effect on the capital and manufacturing
20 costs of the apparatus, pushing up costs for the buyer.
21

22 As well as particular disadvantages of the above-

23  described approaches to reducing weight of the stuffing
24  box assembly, the overall weight loss is not significant
25 in terms of its effect on manoeuvrability and handling.
26 ‘Typically, the above-described techniques might be

27 expected to reduce the weight of the apparatus by around
28 10% so that the weight of the apparatué might be of the
29 order of 35 kg to 45 kg. This does not have a

30 significant effect on the ability for an operator to 1lift
31 and manoceuvre the apparatus.

32



deficiencies and di sadvantages of the prior art. It is another aimof the
present invention to provide a stuffing box with inproved manoeuvrability
and handlwogooda3oiss a further aimof the invention to proTiGBoe/®8i0hfi ng
box that allows the wellbore to be accessed by renoving conponents of |ow
wei ght when conpared with the prior arf. It is a further aimof the
invention to provide a stuffing box assenbly that allows a tool to be

| oadedli nilm eronree Movwis dFlcdrhom e Heedath wintch st atemeni ity lsior®s conponent s of

the stuffing haox ml fromthe IIhead Further hj ects of
the i ngenti"H Wi | %’5 r’% ﬁﬁ‘ré—"rteor]f't ror‘Fn’er eadi ec 4:%% aﬁ1]1rE£fV\/|€%A;r§L’gLgg’lescr| ption.
Accor ding dr@athe fibzst 2aspect ofsite ’dHé/%[Hd\ml—ddshﬁj’leaecB provi ded a
stuffi ng box assenbly conprising a _body coupled_ to wireline pressure

cont rof ed@WERIEnd & pack? & FIFOPFIONR S i & <& on seal
wWth a reelfef%%u%erseaﬁfm@ RRGKidME Chanhar i ROV deGad tdi M@, modul e

renova omthe body. In the context of this description, the wreline
pressu6e darfttriglg enpiideismescoul d, for exanple, be a lubricator or a bl ow
out preventer..-The wireline pressure control equi pment could be attached at
the well head, or the stuffing box assenbly could be coupled to the pressure
controR edt Fir@raneoraltnh@fca;malllﬁvw:iﬂroﬂ aatgashienta t@dmn@lﬂchead

Preferably, the assenbly further- conprjises a support
that obviates,” or at least mitigates, some of the
10 deficiencies and disadvantages of the prior art.
11
12 It is another aim of the present invention to provide a
13 stuffing box with improved manoeuvrability and handling.
14
15 It is a further aim of the invention to provide a
16 stuffing box that allows the wellbore to be accessed by
17 removing components of low weight when compared with the
18 prior art.
19 ‘
20 It is a furﬁher aim of the invention to provide a
21 stuffing box assembly that allows a tool to be loaded
22 into or removed from a wellhead without removing some
23 components of the stuffing box assembly from the
24  wellhead.
25
26 TFurther aims and objects of the invention will become
27 apparent from reading the following description.
28
29 According to the first aspect of the invention, there is
30 provided a stuffing box assembly comprising a body
31 coupled to wireline pressure control egquipment and a

32 packing chamber for providing a compression seal with a



bracket adapted to support a sheave, the support bracket being nounted to
the body such that the nodule is detachable fromthe body and the support
bracket. Woabevmbisg, the. body is provided with a througth@Boesmssahi ch
the nodule is received. Preferably, the throughboreis of sufficient
dianeter to allow a tool to be run inf@he wellbore to be passed through.
More preferably, the throughbore is of sufficient dianeter to allow a 21A
inch (B3. wimeliope soeketinantet pakktngnghbobes paspedviidedugh thRmef erably,
t he rmdul e Cco i ses packi ng nut for viding a conpressive force to the
packi ng, én@of%ﬁéesﬁﬁﬁgﬁ’tab&reaégé?f“ itges?@%%/ed to the body by the packing nut
Optigpnal ly, the packing nut is hydraulically operated. Preferably, the
modul e conprises nmeans for creating a fluid bath through which the wireline
passes4. Optitbsalcloptette afodbie d@ﬁpml%@O@n Gﬂ?ﬁeﬁ”%&éﬂﬁﬁg%@@s%q ower

P o pEbrlian, Rerdohian E%ﬁlﬁgp% SSChe andukhe cblsid ath i s

| ocat ed betwean t an&t & Fower packi ng erably, neans
is proyi dadbflok Iolmjte@meﬁzgmaefrl ui dhientvd riclid rid @lndastsaxtde cltmrtero;ir eferably, the

[1u 945 cornoston LB Lor ot Lyblcant, Qo iguelly. e gosertly 1o
packi ng chapken ogPiehe ka1 ihecsdadirg d&@l%&@;@rth%e@r%s%hﬂfea' ity of
9 control equlpment on the catwalk prior to attachment to

10 the wellhead.
11
12 Prefefably, the assembly further comprises a support
13 bracket adapted to support a sheave, the support bracket
14 Dbeing mounted to the body such that the module is
15 . detachable from the body and the support bracket.
16
17 Preferably,. the body is provided with a throughbore into
18 which the module is received.
19 .
20. Preferably, the throughbore is of sufficient diameter to
21 allow a tool to be run in the wellbore to be passed |
22 through. More preferably, the throughbore is of
23 sufficient diameter to allow a 2% inch (63.5mm) rope
24 socket and toolstring to be passed through.
25
26 Preferably, the module comprises a packing nut for
27 providing a compressive force to the packing, and the
28 support bracket is secured to the body by the packing
29 nut.
30
31 Optionally, the packing nut is hydraulically operated.
32-.



rollers. More preferably, the rollers are |ocated on the nodul e. According
to a second aspect of the invention there is provided a stuffing box
assenbl y worzgpoa/sdrsg a body adapted to house a packi ng cliramsB20650033960vi di ng
a conpression seal with a wireline and a support bracket for supporting a
sheave, wherein the assenbly allows a Tool to be |oaded into or renoved
fromwreline pressure control equipnment while the assenbly is attached to
t he wi el iPweefrrssiy e dontmedu b uqirenisesT hatarns, fethecasseintyd ya al | ows a
tool tq be_ ] oaded intqg or renmoved froma |ubricator stack or BOP while the
assenbidy %%k gﬁﬁﬂﬂ'? P | Wit TR At Ve T B i ef erabl y, the packing
chanber; i s provided in a nodul e renovably nounted to the body. Mire
preferably, the body conprises a throughbore into which the nodule is
receivédd, Qotd kel lass dpi? ynedi bascnwisies arba RISty dretteoved from
wreline pr r nt Lo i [ rgHggp ing to a
third gspglc?%% %%h%%q{ré/e%\??%%%eed/i%Oﬁgc\ﬁ%e a ngé%%]ﬁﬁgic%eg!dd?ng a tool

i nto wier elame tireesBuried demtlt ol s el preeh the e et diymesp rpssikichd he st eps

of : - Loading the tool into wireline pressure control equipnent via a
t hr ougHbor®d*pridti de’s'h REVUGHRS of a stuffing box assenbly coupled to the
wrelige . pressure control equipnent; - Locating a nodule conprising a

packi.ng chanber for : :
9 Preferably, means is provided for injecting a fluid into

10 the fluid bath. More preferably, the fluid is corrosion
11  inhibitor or lubricant.

12 .

13 Optionally, the assembly is provided with guiding means
14 for guiding a wireline to a throughbore in the packing
15  chamber."

16

17 ©Preferably, the guiding means comprises a plurality of. . e
18 rollers.

19

20 More preferably, the follers are located on the module.
21

22 According to a second aspect of the invention there is
23 provided a stuffing box assembly comprising a body

24 adapted to house a packing chamber for providing a

25 compression seal with a wireline and a support bracket
26 for supporting a sheave, wherein the assembly allows a
27 tool to be loaded into or removed from wireline pressure
28 control equipment while the assembly is attached to the
29 wireline pressure control equipment.

30

31 That 1s, the assembly allows a tool to be loaded into or
32 removed from a lubricator stack or BOP while the assembly

33 is attached to the lubricator stack or BOP.



provi ding a conpression seal with a wireline in the throughbore. According
to a fourth aspect of the invention there is provided a nethod of renoving
a tool frwo2eswmsbisae pressure control equi pnent, the nerhoGBR0eR0BIBNG t he
steps of: - Renoving a nodul e conprising a packing chanber for providing a
conpression seal with a wireline from®& throughbore provided in a body of a
stuffing box assenbly coupled to wireline pressure control equipnent; -

Renmoving the tool fromthe wireline pressure control equipnent via the

t hroughbore . Accqrding.to a fifth aspect of the inyentjon_the i s provided
@ ot had OF ARG TS SR g DS b AR 10 a0 F T or
sl i ckl Bne apefaidan mddiec st hodce®Mpsapi ng the steps of @ - Renoving a

nodul e conprising a packing chanber froma stuffing box assenbly coupled to
wirelife pressure control equi pnment - Passing a wireline through the nodul e

and the Pagildg, Hiy: LOCALAY LOGPI & | (Lt dignsbof Ll g box assenbl y

attachéd t Wi'Tellne pressure con equi pnent .~ According to a sixth
aspect 6of whiecH mitentm@ulideie recpivad dednd thet hoskafbl paall hgva 4 ool into

wireline pressure Confiojegani prent. the wreline pressure control
8 control equipment via the throughbore.
o . .
10 According to a third aspect of the invention, there is
11 provided a method of loading a tool into wireline
12 pressure control equipment, the method comprising the

13 steps of:

14 — Loading the tool into wireline pressure control

15 equipment via a throughbore provided in a body of a
16 stuffing box assembly coupled to the wireline

17 . pressure control eguipment;

18 — Locating a module comprising a packing chamber for
19 providing a compression seal with a wireline in the
20 throughbore.

21

22 According to a fourth aspect of the invention there is
23 provided a method of removing a tool from wireline

24 pressure control equipment, the method comprising the
25 steps of:

26 — Removing a module comprising a packing chamber for

27 providing a compression seal with a wireline from a
28 throughbore provided in a body of a stuffing box

29 assembly coupled to wireline pressure control

30 equipment;

31 — Removing the tool from the wireline pressure

32 coﬁtrol equipment via the throughbore. |

33



equi pnment having a stuffing box assenbly coupled thereto, the stuffing box
assenbly having a body and a nodul e conprising a packi ng chanber for

provi di ngve 2@msomssi on seal with a wireline, the nmetho#CT@BoeioBIP6t he
steps of: - Loading the tool into the wireline pressure control equi pnent
via a throughbore provided in the body?of the stuffing box assenbly; -
Locating the nodule in the throughbore. According to a seventh aspect of

t he i nvenkicoprtieace tics aprfd\fitthe d spemit lodd tdse clmaiendd dm t@legdemiks, the net hod

conpri sing the .additional steps of., - PRassing a w.reline throu t he nodul e
and t he. pRERVAGS é‘nﬁ}ﬁﬁ,%ofis éguﬁloﬂ"r’?dgtuﬁé'% l‘ae‘%tﬁ‘efqgtl&gt % c?ﬁpall%ga %d in the
wirelife poessukgreQiieolbre@liipianhaAGgRIitid,0 tiie @icgidy aspect of the
invention -there is provided a nethod of renoving a tool fromwreline
pressute €eRPEAISiaguithreftereh@tvireline pressure control equi pnent havi ng

a stuffing box assenhly coupled thereta, .and the stuffin 0Xx bl y
havi ng’ a body a%&mzfvﬁﬁ%éulae 8&?3% sﬁoﬁgr&sﬁé@(ian&)ac%alﬁgerc or eﬁ:r gf\%sog? ng a

conpr egsi on sealyg WdT fAny ok BS.scia yvRIdigd gy iveimgd ittee steps of : -
Renovi ng the nodule froma throughbore provided in the body of the stuffing
box askenbly; - PREFEHLTY CORETOIoRPIEEMIHe wirel i ne pressure control

equi prnt via_the throughbore, Acqrding,t Q.8 NJgA AReFtuQl the invention

9 packing chamber;

10 — Locating the module in the stuffing box assembly
11 attached to tﬁe wireline pressure control

12 equipment.

13

14 According to a sixth aspect of the invention there is
15 provided a method of loading a tool into wireline
16 pressure control equipment, the wireline pressure control
17 equipment having a stuffing box assembly coupled thereto,
18 the stuffing box assembly having a body and a module

.19 comprising a packing chamber for providing a compression

20 seal with a wireline, the method comprising the steps of:

21 — Loading the tool into the wireline pressure control
22 equipment via a throughbore provided in the body of
23 the stuffing box assembly;

24 — Locating the module in the throughbore.

25

26 According to a seventh aspect of the invention there is

27 provided a method as claimed in Claim 18, the method

28 comprising the additional steps of:
29
30 - Passing a wireline through the module and the
31 packing chamber; .
32 - Coupling the wireline to the tool located in the

33 wireline pressure control equipment.



provi ded a nmethod of configuring stuffing box apparatus for a wireline or
slickline operation, the stuffing box apparatus conprising a stuffing box
assenbl y woupdedotse Wi rel i ne pressure control equi prent PamaB20080085306
conprising a packing chanber, the nethod conprising the steps of: - °

Renovi ng the nodul e fromthe stuffing ox assenbly; - Passing a wireline
t hrough the nodul e and t he packing chanber ; - Locating the nodule in the
stuffimg box assenbly. There will now be described, by way of exanple only,

an enbqdi ment of _.the inventip ith referepce to.the follow ng draw ngs, of
mhich:aFigu%%cﬁyéﬁn%'E?d%nv?%éyﬁﬁ %FEﬁ?Brogr?hﬁyﬁ?gﬁPﬁ%O%fE ??%gl oX;
\Figure 2 isreniexal gigdisbdec¥i exnmdving &tubbdingrboxwasseiméy in
accordance with an enbodi nent of the invention; Figure 3A is a perspective
vi ew oft t hePEheavEe apenstphbordu ikt o Fhe NE1lERboBFnBRESOITRi gure 2 ;

Fi gureF3B | SofePEL SO gf}%ﬁ{gnt P%%iﬁ&'% §é&£9§§g NbeW, 0f £0TpORERb 38! the

assenbly shown 1 n Fi ure Is a ngl tudi nal section through the
stuf fi 6g boxhasseobl gndntle cordantes vibth assenbbdi heningfathedy nsedt i on,

and; FiLgure 5 i | an view of the stuffing bo enbl y. iLh_accordance
TR Ll N R SN R LSS R Syt o el

and 3Bg thefgmbBcS80¥A seal with a wireline, .the method comprising
9 the.steps of: ‘

10 - Removing the module from a throughbore provided in
11 the body of the stuffing box assembly;

12 - Removing the tool from the wireline pressure control
13 equipment via the throughbore.

14

15 According to a ninth aspect of the invention there is
16 provided a method of configuring stuffing box apparatus
17 for a wireline or slickline operation, the stuffing box
18 apparatus comprising a étuffing box assembly coupled to
19 wireline pressure control equipment and a module

20 ‘comprising a packing chamber, the method comprising the

21 steps of:

22 - Removing the module from the stuffing box assembly;
23 - Passing a wireline through the module and the

24 packing chamber;

25 - Locating the module in the stuffing box'assembly.
26

27 There will now be described, by way of example only, an
28 embodiment of the invention with reference to the

29 following drawings, of which:

30
31 Figure 1 is a side view of a prior art hydraulic
32 stuffing box;

33



a stuffing box assenbly, generally depicted at 20, consisting of a housing
21, a nodule in the formof cartridge 23, a sheave assenbly 25, and a
sheave suupanic/izomeket 27. The mai n body 21 conprises ceqraBosgodsvaul ar
sections, and the lower section is provided with a mechani smfor nounting
to a lubricator stack (not shown) . Irfdlthis exanple, the connection is made
by an OTl S(r) Quick Union joint. The housing body 21 conprises a

t hroughbore 2Zitarer eceisviang exalickiedgeidd vi€ar bifi dgetdd faagpboses a

t hr oughbore for receiving the wireline, and in Iu des a mai n_body 35 housing
a pack?ng chaﬁﬁéﬁm§ﬁ§ &nh9&F§6§F€§FIV155eFEt§@ RELRPRG R n% 8% the .-two
conpongnts maynhenkebai,ned together by means of cap screws oral ternative
nmeans. The inner surface of the t hroughbore 22 is provided with a thread
for mading with a counterthread provided on the outer surface of the
Cartrigoe. Cagtridae 2s,u bl e deseniped iy npr grdetall helay Body 21
conprises an upper section uced out er drameter upon ch-is a
nmount ed a sheau@pbmackehm%7ofThhesh@@balbbackef 21gaeepri;ses a bore 26 for
receiving the upper section of .the body 21 and is rotationally nounted on

t he boay The sheave support bracket 27 is provided with a second bore 28,
radi al by di spkaggdef sgmikhg @%&@pe%%%udba%luaq%s%ngioa@a hausi ng 21.

This second borée 28 receives the sheave support frame 3 0 of the sheave
assenbPy 25. Tliecompavenssppdr thier amseddlyeshows tihe Fébuaee 2uheel 13,

10

11 Figure 4 is a longitudinal section through the

12 stuffing box assembly in accordance with an

13 embodiment of the invention, and;

14

15 Figure 5 is a pian view of the stuffing box assembly(
16 in accordance with an embodiment of the invention.

17

18 Referring firstly to Figures 2, 3A and 3B, there is shown
19 a stuffing box assembly, generally depicted at 20,

20 consisting of a housing 21, a module in. the form of

21 cartridge 23; a sheave assembly 25, and a sheave support

22 bracket 27. The main body 21 comprises conjoining

23 annular sections, and the lower section is provided with

24 a mechanism for mounting to a lubricator stack (not

25 shown). In this example, the connection is made by an

26 OTIS® Quick Union joint. ‘

27

28 The housing body 21 comprises a throughbore 22 for

29 receiving cartridge 23. Cartridge 23 comprises a

30 throughbore for receiving the wireline, and includes a

31 main body 35 housing a packing chamber and a

32 hydraulically operated packing\nut 24, the .two components

33 may be retained together by means of cap screws or



and includes a | ower section to be received in the bore 28.

In the exanpl e

shown, the | ower section is of reduced outer dianmeter conpared wth the
mai n par twof2oedmsomapport frame, such that a shoul der i spPCoGRdIFW3WbUtL t he
sheave bracket 27. The |ower section is provided with a |ocating pin 32
protruding radially fromthe support fl2ame 30. The locating pin 32 can be
depressed to be flush with the | ower section of the support frame 30, but

i s bi aged sidenaraiywe anddrss pr athaidimgpesinfisore byf alsprimgpugditerd sm  The

| ocating pin 32 functjons tq be receici/er% in one of the correspondi ng radial

bores 33

prrovi I &F TR 995 hidre 2&-h1se
33 arespr . dedy

i X dowh,® (HFEE Sadi al bor es
Hr D ddd ey e sialed hatr the kiasing donce @fe the spring

causes the locating pin to engage at one of three_ rotational positions of
t he suppordartrfseDéls esisi brbofdedwr ikshtimgnyia dalas RHCSupport frane
30 to he rotated from an operational position to an access position.
operational position (shown in Figure 5 ) - the sheave wheel 13 is aligned
vviht hI t e sjm}y/d_ @llbrc&ﬁﬂgﬁiifs’é?shaa“rg Ugheere dgestofort hef shwshvsedvhmeierd s | ocat ed over
t he | ongi tudi nal axis of the housing 21 and the cartrid 3..Jn the access
posi ti én, GirEedifday Rty i r%g%ﬁ%ﬁ:efcﬂr%é??@f? a}?fﬂagqﬁ%ezhpezr

pendi cul ar to

d
the Shgaverr_@ agkelv 2 hraaudt thatcdhs- &8 Ahgye the fvusiaeeliand the

ge 23 is clear, allow ng access .to the cartridge and wel |

cartri

cartri @ge 28 umsir desdrign shbwhe rbdyy e airl wotationally

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

mounted on the body. The sheave support bracket 27 is
provided with a second bore 28, radially displaced from
the main longitudinal access of the housing 21. This
second bore 28 receives the sheave support frame 30 of

the sheave assembly 25.

The sheave support frame 30 retains the sheave wheel 13,
and includes a lower section to be received in the bore
28. in the exémple shown, the lower section is of
reduced outer diameter compared with the main part of the
support frame, such that a shoulder ig formed to abut the
sheave bracket 27. The 10Wer section is provided with a
locating pin 32 protruding radially from the support
frame 30. The locating pin 32 can be depressed to be
flush with the lower section of the support frame 30, but
is biased outwardly to its protruding position by a

spring mechanism.

The locating pin 32 functions to be received in one of
the corresponding radial bores 33 provided in the bore
28. In the example shown, three radial bores 33 are
provided at 90° intervals such that the biasing force of
the spring causes the locating pin to engage at one of

three rotational positions of the support frame.

ore.

In the

The.



conprises a main body 35 defining a packing chanber and a hydraulic packing
nut 24 for tightening the packing against the wireline. A |ongitudinal bore
i's provi ded es/whsecartri dge for receiving the wireli nePCriGEbEa0BRbI Ve
enbodi nents the packing nut may be a manual conpression nut . The packing
chanber includes a first, upper seriest3of packings 36, and a second, |ower
set of packings 37 (which in this exanple consists of a single packing) .
The pacdki mpprarsesidm dihitheeXand e ndnmiss daimwartivonpareetts fprawe ded with a

radi al split extending al t he | ongi tudi nal. | ength, of the packing from
the ci lzcun%(brté’né?? F&’%{@dﬁ&—?ﬁ%ﬁ%ﬁ%@%%} rp%%ctkjr%st%oﬁ?d- al so be
used. Bet weenddgdiyanalomnd 1roweie RGO S1 dobd Dt Gt (Fhavpgein Which s
designed to seal the well automatically in the event of the wireline

br eaki Ag diduns iy fidre edanite ofhedle Jpadke myksiged iwEeR | ohe pthea s i s

provi ded t w | N i f £luid | e g\%gégthe upper
and | m%er bgraaﬁ]‘lie(r)\cgsztﬁ%ﬁ]d; tI%o(\etwer bpegc(fécif négﬂséjséu}ggsét)‘é%t‘lga y %%gf (Bt e chanber,

al | owi g avfdulitthebdidmgioudd rexleatzeids iof tites |lonwesipor2l oandfthde cartri dge.
Lubricant or corrosiqon inhihitor is injected into .the chanber. ta create a

bat h t Ar o MHIGIR e wilfelGhfe G5RERR% PITRKIMY of % | 90TThg TS hi rel i ne.

This ig pardiculydat ROHHAGROUR f AndM I el deSY§i @iBatised tmegas wel |'s,
which tend to dry the wireline causing problens when w thdraw ng the
mjreliﬁeIﬂhanxﬁjhnﬂyhﬁﬂﬂaﬂulsuCh that the area above the housing

10 21 and the cartridge 23 is clear, allowing access to the
11 cartridge and wellbore.

12

13 The cartridge 23, most clearly shown in Figures 2 and 4,
14 comprises a main body 35 defining a packing chamber and a
15 hydraulic.packing nut 24 for tightening the packing -

16 against the wireline. A longitudinal bore is provided in
17 the cartridge for receiving the wireline. In alternative ok
18 embodiments the packing nut may be a manual compression
19 nut.

20

21 Thé packing chamber includes a first, upper series of

22 packings 36, and a second, lower set of packings 37

23 (which in this example consists of a single packing).

24 The packings are, in this example, brass annular

25 components provided with a radial split extending along
26 the longitudinal length of the packing from the

27 circumference to the centre, although other packings

28 could also be used. Between the upper and lower packings
29 is a blow-out plunger which 1s designed to seal the well
30 automatically in the event of the wireline breaking and
31 Dbeing forced out of the packings.

32



It wll be appreciated that the provision of |ower packing to provide a
seal for a chanber functioning as a fluid bath is applicable to other

st uf fi ng wWoxoavmersgenent s (such as that of Figure 1 ) , pameB2803M0850bi mited
to the enbodi nent described with reference -to Figures 2 to 5 . The
cartridge 23 is provided with four wirkline guide rollers 39 located on the
packi ng nut 24. A crosssection through two of the rollers 39 is shown in

Fi gurel4 ,aAmhereastidn gomof 3thes pdtersda? @ ealVlior bile imfeguren5 . The

rollers are al .djscs pivotally nounted aon the packi nut, and are
provi déd Wi Ei‘“ccﬁ reunt e‘{)eqv‘hé?“g?e%r%@u%e.?%r&?%c‘ﬁ?ggﬂgaéﬁgw{?%l ine and
gui di ng i tpddtthdde |oitalnaadongd i £aridi dgasd. e set of

rollers is suitable for a particular range of outer dianmeters of wreline,

al t hough ichamiehe mbkessid 2 orlwiehibaiph e£e s Ferdted| Irerdhs YoWer f f er ent
di Mensbons, Il i 1ok | (1% dLAIE! S OUlmldle Ll SAnde Mg 4ol | er arrangerent
ar u 1 ng 0OX caus

reduces on the conponents of -the's ed by m sal i gnnent
of - thé wiirtilmie:od tisinjdecappirecd dtled ¢hrtbéhecprangsiorn datlol | ers to

guide the wireline.into the packing chanber is |i cable to_other stuffing
box arran %h(‘%liﬂccfp a] H’g]tr%fl‘%? FUE S, %ﬁf%gn%‘f qe]i‘?ﬁqje‘?igto t he
embodi gentrilesesidetha t hred ere s -t o e Sa dvdif yeo) @ample of the
manner in which the apparatus can be used wi'll. now be described. The

stuffi Ag bok asserys ansvuseba mammred s wihkclwetemdddy dwpiteaely with
the 10 wireline causing problems when withdrawing the wireline
11 through the packing.

12

13 It will be appreciated that the provision of lower

14 packing to provide a seal for a chamber functioning as a
.15 fluid bath is applicable to other stuffing box

16 arrangements (such as that of Figure 1), and is not

17 1limited. to the embodiment described with reference- to S e
18 Figures 2 to 5.

19

20 The cartridge 23 is provided with four wireline guide

21 rollers 39 located on the packing nut 24. A cross-

22 section through two of the rollers 39 is shown in Figure
23 4, whereas three of the rollers 39 are visible in Figure
24 5. The rollers are metal discs pivotally mounted on the
25 packing nut, and are provided with a circumferential

26 groove for receiving the wireline and guiding it into the
27 longitudinal bore in the cartridge 23. One set of

28 rollers is suitable for a particular range of outer

29 diameters of wireline, although it may be necessary or

30 desirable to select rollers with different dimensions for

31 wireline diameters outside that range.

32



body 21 coupled to the lubricator stack by an OTl S(r) Quick Union joint.
The sheave bracket 27 is | ocated on the upper section of the body 21, and

t he sheawoaseashisy 25 is |l ocated in the bore 28 of thePoraideets008¥6h t he
sheave assenbly 25 rotated to the access position, the cartridge 23. is

| ocated in the throughbore 22 in th el§ody 21, and thus extends through the
correspondi ng bore 26 in the sheave bracket . Wen feeding the wreline

t hr ough t Imestaf1flieng hvardqumeaait acdmenris ofesar t@ol the homganrteritdge 23 i s
removed fromthe rest of the assenbly by unscrew ng_the cartri.dge fromthe

body 2%, 1t&%ViSTFAHEDRRX FoRIeOYam: Fsetbl §°F 1 piEce™at the

vel | head. 1The s6ar tyd dgs, 23 da& LAMHAd R A AP OR | 3 erd10catd o f or
feeding the wreline through the packing. The packing nut 24 is separated

from mai n dvddie 3%ehoisiaiiginehd rgac kihey etedeises | Clbymbeif alst SHMG CEP-Scr ews

hol ding the t component s today. The wireline is. f I d pulled

t hrough 't & 150 (?rp;’%_i}ll%ﬁq r?%qﬁgrﬁfage\r%%enﬁéu .F%%J%%e%%eﬁnﬁt{;,@?he wreline is
fed t hgpoughduie packiargs id rddie Jpackig® tohattberetieddimeen thelaartibieade i s
reassenbl ed by fasteningthe nmain body and t he packi ng nut together by nmeans
of cap’screvdl TRIHRAOAREFIRILRT & 20 the wireline . beneath the
cartridge. The cartridge 23, with wireline attached, is carried back to the
wel | head, and the wireline is fed around the sheave wheel by renoval and

at t achfentArofextehm reetaff nitrgy megwiser 41 wiblath figrersappetaols t4RN Preave support

frame 180' u-ghe rWin_LeJ. Sr?c%‘i(%e ifesactxti Cer?.d The stuffing box assembly 20
11 will be assembled at the wellhead, typically with the
12 body 21 coupled to the lubricator stack by an OTIS® Quick
13 Union joint. The sheave bracket 27 is located on the
14 upper section of the body 21, and the sheave assembly 25
15 is located in the bore 28 of the bracket. With the
16 sheave assembly 25 rotated to the access position, the
17 cartridge 23. is located in the throughbore 22 in the body
18 21, and thus extends through the corresponding bore 26 in
19 the sheave bracket.
20
21 When feeding the wireline through the stuffing box for
22  attachment of a tool, the cartridge 23 is removed from
23 the rest of the assembly by unscrewing the cartridge from
24 the body 21, leaving the body, bracket and sheave
25 assembly in place at the wellhead. The cartridge 23 is
26 carried to an appropriate location for feeding the
27 wireline through the packing. The packing nut 24 is
28 separated from main body 35 housing the packing chamber,
29 by unfastening cap screws holding the two components
30 today. The wireline is fed into and pulled through the
31 ©bore provided in the packing nut. Subsequently, the
32 wireline is fed through the packings in the packing

33 chamber before the cartridge is reassembled by fastening



to the tool to be run in the wellbore, which is |oaded into the |ubricator
stack through the bore in the body 21 of the stuffing box assenbly.
Subsequemnwbypodidseiséartri dge 23 is located in the bore 2PCofGH2hes/doszby 21,
and the hydraulic packing nut is used to tighten the packing against the
wireline. The sheave assenbly 25.is tHén rotated to its operating position.
In order to access and renove a tool fromthe wellhead it is only necessary
t o renpve thke mednt icdge 23 futemdduking mermitederthefr fdye mesgenslly. This is

done by rotating the sheave assenbly to its access siti.on.and renovin
t he ca}-/tricéé’e SSEEWhe tphr“"tﬂ%lﬁﬂ"?e‘f)zl i attﬁgczjﬁa/%‘?l%l%f S ge Eiough t o ’
al | ow the JoQl, 0 R remavatidd omrihe deldhierd vizg theH hrieughbere, and
significantly while the stuffing box assenbly is in place at the well head.

Si gni f # cant- tadhadt ages cans Igshdre Ha et e ldBEREl deer iths on of use.
S g Theantiyn (e B Gl Rlq U Wil ProQinfd1empiab] e

cartri gew& ntaini ng-the packing chanber significantly 1ncreases the ease
of usegof adtecrppeatatdss.tHemaliming hentent rldgha23 fumond gesctadfore 22 in

t he support assenbly of .inner_dianeter | arge enough.tq allow, to b
| oaded’ i ntt&SoBHEEYSY SFOPIM 117G e%va ?g/]virl"@% cﬁ?eg:ssllf‘r @Vgca %ﬁ 0 e

equi pngnt oy trhout JAMYY N G o iR Sidhfddie bexassent Yoatis
signifi caqtly I ncreases the ease of use of the apparatus when attaching a
tool t© bdmten tdre siubimpiatya stestk frhsmudie the Hssre . ITHa A3 diponent

that QSEd%ﬁ;%h%?§Eﬂ§¥§%%fﬂé%“égg%mbly. Subsequently, the
11 cartridge 23 is located in the bore 22 of the body 21,
12 and the hydraulic packing nut is used to tighten the
13 packing against the wireline. The sheave assembly 25 is
14 then rotated to its operating position.
15 '
16 In order to access and remove a tool from the wellhead it
17 is only necessary.to remove the cartridge 23 from the . - S
18 remainder of the assembly. This is done by rotating the
19 sheave assembly to its access position and removing the
20 cartridge 23. The throughbore 22 in the body 21 is large
21 enough to allow the tool to be removed from the wellhead
22 wvia the throughbore, and significantly while the stuffing
23 box assembly is in place at the wellhead.
24
25 Significant advantages are apparent from the above
26 description of use. Significantly, the provision of a
27 module in the form of a removable cartridge containing
28 the packing chamber significantly increases the ease of
29 use of the apparatus. Removal of the cartridge 23
30 provides a bore 22 in the support assembly of inner
31 diameter large enough to allow a tool to be loaded into
32  or removed from the relevant wireline pressure control

33  equipment without removing the entire stuffing box



stuffing box assenbly provided at the relevant wireline pressure control
equi pnent is the cartridge. It is apparent that the cartridge 23 is of

si gni fi camol2govsohis6ed wei ght when conpared with the stuPCirmep2beanoa®senbl y
of the prior art. A typical weight of a prior art stuffing box assenbly,
all of which would have to be detached7fromthe rel evant wireline pressure
control equipnent in order to access a tool is 40kg to 50kg. In contrast,
the cantriggensiyol ahwel ghigrliesicdday Abkgeastiscitlies damwe nakivaem | i fting

wei ght all owed by health and safety gui deI i nes | n sci?t %Purl sdi ctions. By
way -of 2ex@fplt&ie PREEAHIS dGeTt dt B h The |

di mensi;ons, %p?pl%p% ef, hhe o3 tgﬂéﬂg@elair%rzg SO sw tabl e for bei ng carried
by an operato romthe wel | head to an area at which the wireline is to b e

fed thAough the packing. The enbodi msnt o f the invention provides other

advant gges %’2}&1 ;%%IE‘SI(?%%{}? 8,4 emyvabl q: ng)detjher édjsf %‘g need for weight

savi ng-on pparatus, ore reduces the | oss of

functi gnaldduf ARG Poxmechanial it e atﬂl&ﬂqa)(xfajlres;a/mt hvitel iomd ssi on of
features in sonme prior art stuffin r%box assenbl i es artlcul ar, the
removall e BRAAFAVE SaICOBRE O 19 Y™ THE drth iR epé‘tﬂﬁ‘%’gl%ﬂb Cf4¥ accommmdat i ng

the pagki Whan b Nich 3! ous Aéf@ﬂa@@% NG elenengsi e used when 2

corrpared prior . art systens
0 reduced weight when compared with the stufflng box

10 assembly of the prior art. A typical weight of a prior
11 art stuffing box assembly, all of which would have to be
12 detached from the relevant wireline pressure control
13 equipment in order to access a tool is 40kg to 50kg. In
14 contrast, the cartridge is of a weight less than 25kg,
15 which is the maximum lifting weight allowed by health and
16 safety guidelines in some jurisdictions. By way of
17 example, the cartridge can be of weight less than 15kg.
18 The dimensions and shape of the cartridge are also
19 suitable for being carried by an operator from the
20 wellhead to an area at which the wireline is to be fed
21  through the packing.
22
23 The embodiment of the invention provides other
24 advantages. The provision of a removable module avoids
25 the need for weight saving on other parts of the
' 26 apparatus, and therefore reduces the loss of
27 functionality and/or mechanical strength that occurs with
28 the omission of features in some prior art stuffing box
29 assemblies.
30
31 In particular, the removable module allows a larger

32 . internal packing chamber for accommodating the packings.



4 Larger packing elenents have greater flexibility and 5 resilience, and
allowing the wireline to be fed through 6 the packing nore easily. In

addi ti on,woheodmsoger packi ng 7 el enents provi de superi orCuaiGR2003008306Nn Of
heat due to the 8 frictional forces created by noving wireline. 9
Furthernore, the use of |arger packind8allows a larger 10 outer dianeter
wireline to be used. 11 12 In order to accomopdate | arger packing in the
prior art vhl sSystiens laroargenadkiber rdledzortes woulkee needl twhdye 14 provi ded.
This has inplicatjons_ for ,the packing chanber 15 housing, which nust be
scal ed2up Wﬁ'.ﬁ“&%ﬁr&%a\?gtlésyssgﬁ“ﬁ'i ent nechanical strength. This
drivespup the 17 . weight of the assenbly, which inevitably has
inmplications 18 for easy of handling and lifting of the stuffing box 19
assenbiy. Dariden peqiriese sl snerdift ihmve areptgie ﬁ%@@mﬂdﬂm e cartridge is

wel ght Sof TEe prrse 2 MH S e W R S AR e g
t her ef gr e chepeasidiey Ry @dsdda | argerdditermaltieorlemdowankite 4 use

of larger packing elenents . 5 6 A further advant of the present
i nvent ¥ on S1emeRds Rropigds SHPSHAGY i‘i-lﬂr%/t%]?%“rli% Cfafgg'fﬁaat scg’ceon Ary*Hrum at
the 8 winghitq he used eidectionl g as, adiacly upito e wireline 9 in use,
The auxiliary wireline is fed through an 0 auxlllarf/ cartri-dge | ocated at
or nea® tmmilmoimorEhe the use of larger packing allows a larger

10 outer diameter wireline to be used.

11

12 In order to accommodate larger packing in the prior art

13 systems, a larger internal bore would need to be

14 provided. This has implications for the packing chamber

15 housing, which muét be scaled up appropriately to have

16 sufficient mechanical strength. This drives up the

.17 . weight of the assembly, which inevitably has implications

18 for easy of handling and lifting of the stuffing box

19 assembly. With the present invention, only the weight of

20 the cartridge is incréased, which is in any case

21 significantly lower that the overall weight of the prior

22 art systems. With the present invention, it is therefore

23 possible to provide a larger internal bore allowing the

24 use of larger packing elements.

25

726 A further advantage of the present invention is that it

27 allows auxiliary wireline from a secondary drum at the

728 winch to be used effectively as a back up to the wireline

20  in use. The auxiliary wireline is fed through an

30 auxiliary cartridge located at or near the winch. The

31 auxiliary cartridge is “standing by” and ready to use,

32 with the wireline already having been fed through the

33 packing chamber in the cartridge and a rope socket



1 auxiliary cartridge is "standing by" and ready to use, 2 with the
wireline already having been fed through the 3 packing chanber in the
cartri dgewendic3ompe socketattached. Should the wirelinechhaBrgoumsasdebr eak,
it is possible to renpbve the cartridge presently in use fromthe stuffing
box assenbly and-locate a second cartidPdge, with the wireline already
attached. This significantly reduces the tine required for making the

syst em opatakicoad. compateadthet hitrbe iheatlietingnalsetd eealy dvoiidi ng t he need
to feed a second wireline through a standard stuffi ng box a?errbly. The

describedPefEdMlRetC EEREVESERSACREEY 198aPrASREF 10 18 M6 if¢r  stack. It

Shou'Q3betﬂ%t%QUEQQEgt@%Xb8g¥e%$l9fah@el%kﬁE@ B0 skeynas syt eyl d be
coupled to other rel évant wreline pressure control equipnment, such as

directdy onth ahe owredtingr eleredy. aktaghesl-t effds Pd IBAEHRERY, t he body

21 conpri si t he .t hroughbore 22 i-s i nt | W I nt wireline
pressure 58%’?’1;&5 é_'(ﬁfﬁl %ﬁ%ﬁt re B%rggarfrﬁffe%%tﬁﬁé’lgbg%% f?s?oéu d be integral with
the upper opeetitarrefl Wohghired Wilbhi chkorratiie ifomedgdiing, déscri ption rel ates
primarily to wireline systens, althou%h it owill (T&e ap%%eci ated that the -
syst erd i s aapPIcieghltee el ERI £RE%S FsEERERA W EFdH B> ONME S t%uf i ng box

coul d pe %g%%t(ﬁ% d%tﬁ%?ltliﬁ%r guRd ethem1yorkstrings and tubul ars, for exanple

coi | ed tubing. itional "advantages are provi ded by the fluid bath
arrangenment and the wireline guide rollers, which it will be appreciated

COUldlge %%%géé;é¥ﬂ§§i%%1%%5%%n%0éomprises a body 21 attached to
11 a lubricator stack. It should be noted that the body 21
12 of the stuffing box assembly could be coupled to other
13 relevant wireline pressure control egquipment, such as
14 directly onto a blow out preventer. In an alternative
15 embodiment, the body 21 comprising the throughbore 22 is
16 integral with relevant wireline pressure control
17 equipment. For example, the body 21 could be integral
18 with the upper séction of wireline lubricator.

19 '

20 The forégoing description relates primarily to wireline
21 systems, although it will be appreciated that the system
22 is applicable to slickline systems. 1In addition, the

23 stuffing box could be adapted to seal around other

24 workstrings and tubulars, for example coiled tubing.

25

26 Additional advantages are provided by the fluid bath

27 arrangement and the wireline guide rollers, which it will
28 be appreciated could be used in other stuffing box

29 systems.

30

31 vVarious modifications and embodiments could be made

32  within the scope of the invention herein intended.



systens . Various nodifications and enbodi nents could be nmade within the
scope of the invention herein intended. CLAIMS 1 . A stuffing box assenbly
conpri si yoaowadyiséoupl ed to wireline pressure control equiGgBreIR003svd a
packi ng chanber for providing a conpression seal with a wireline, wherein
t he packing chanber is provided w thimi20a nodul e renovable fromthe body. 2
. A stuffing box assenbly as clained in aiml1 , further conprising a
suppor§ brackehrmdapted to support a sheave, the support bracket being
nounted to the body such that the nodul e is detachable fromthe body and
the support bracket . 3 . A stuffing box assenbly as claimed in Claim1 or
daimz2 MherflnAtEEu@@gﬁ 'Eo§r9¥bgﬁglw‘EBm@rﬁQﬁ%@gabgbayl@prWEGCEothe
nodul e”i s receive : fing box assenbly as clainmed in Claim3
wherei a the threugkbdone pseeéusafﬁp@tgnﬂ giaaiprentt engdl Powagki®vsl to be run

in the_well bore e_passed_t hrqu £ o] senbly as
clainmed in Clalﬁ%%mgﬁrcggfnpﬁomﬁérggn tﬁgmpﬁﬁ%égh%b%%a?s§g?§ggff|C|ent
dianetgr to all giwral2nenchhe®3dinSuhke pane;lslgclcerammd tisobstniidgdt o be
passed through. 6 . A.stuffing box assenbly as aimed in any of Clainms 2
to 5 ,7wherein Whéhﬁﬁdél@OéékﬁrF§@§V§b&§c§Fﬁ@ ﬁ%@ %ﬁgbbrOV|d|ng a
conpre§5|ve force to the packing,

0 2: A stuffing box assembly as claimed in Claim 1,

10 further comprising a support bracket adapted to

11 support a sheave, the support bracket being mounted

12 to the body such that the module is detachable from

13 the body and the support bracket.

14

15 3. A stuffing box assembly as claimed in Claim 1 or

16 Claim 2 wherein the body is provided with a

17 .. . throughbore into which the module is received..

18

19 4. A stuffing box assembly as claimed in Claim 3,

20 wherein the throughbore ié of sufficient diameter to

21 allow a tool to be run in the wellbore to be passed

22 through.

23

24 5. A stuffing box assembly as claimed in Claim 3 or

25 Claim 4 wherein the throughbore is of sufficient

26 " diameter to allow a 2% inch (63.5mm) rope socket and

27 toolstring to be passed through.

28

29 6. A stuffing box assembly as claimed in any of Claims

30 2 to 5, wherein the module comprises a packing nut

31 for providing a compressive force to the packing,
.32 and the support bracket is. secured to the body by

33 the packing nut.



and the support bracket is. secured to the body by the packing nut .7 . A
stuffing box assenbly as clained in Claim- 6 , wherein the packing nut is
hydr aul i caibl2gosapersat ed. 8 . A stuffing box assenbly as eCaiGrdov3AY
preceding Caim wherein the nodule conprises nmeans for creating a fluid
bath through which the wireline . passds . 9 . A stuffing box assenbly as
claimed in daim8 , wherein the nodule conprises an upper packing set and
a | ower] packi ng set displaced fromthe upper packing set, and the fluid

bath is | ocated_bet n the upper ki ng and.t he l.ower. packing. 10. A
stuffirg box7as§eﬁﬁ$§%&§gb%ﬁ s a?%1§E8ﬁm€%mﬁﬂS§%aW%iVein means is
provided for injeetend and WadKiniO e il uydrbatilcaly Agerafildng box
assenbly as clained in any of Cains 8 to 10, wherein the fluid is
corrosidon inhibitor or lubricant . 12 . A stuffing box assenbly as clai ned
in any precedin [MpsP rein.t RSP j ' . ng neans
for gufﬁing %'w%rgF?Eghpghgmﬁ%gghg %&Z%%Ec¥ﬁ5§§§%E%%gﬁg%gﬁ%gfgﬂﬁ%%. A
stuffimg box ass@efihy adetledimmathe modudiemcbRprilseremestrtse fipr di ng nmeans

conprises a plurality of rallers.14. A stuffing.box assenbly .as clainmed in
dai m 13, mhereFﬁe?ﬁénﬂbpi%h?lﬁéE@tPoEQFQHg ?hﬁgﬁiggl' 10A stuffing
box assenbly coppiissisng a body adapted to )

9

10 9. A stuffing box assembly as claimed in Claim 8,

11 wherein the module comprises an upper packing set

12 and a lower packing set displaced from the upper

13 packing set, and the fluid bath is located between
14 the upper packing and the lower packing.

15 4

16 10. A stuffing box assembly as claimed in Claim 8 or

17 . Claim 9, wherein means is provided for injecting a
18 fluid into the fluid bath.

19

20 11. A stuffing béx assembly as claimed in any of Claiﬁs
21 | 8 to 10, wherein the fluid is corrosion inhibitor or
22 lubricant.

23

24 12. A stuffing box assembly as claimed in any preceding
25 Claim, wherein the assembly is provided with guiding
26 means for guiding a wireline to a throughbore in the
27 packing chamber.

28

29 13. A stuffing box assembly as claimed in Claim 12,

30 wherein the guiding means comprises a plurality of
31 rollers.

32



house a packi ng chanmber for providing a conpression seal with a wireline
and a support bracket for supporting a sheave, wherein the assenbly all ows
a tool towbeodssdsd i nto or renoved fromwi reline press®RCe/GRIITOBS06

equi pment- while the assenbly is attached to the wireline pressure control
equi pnment. 16. A stuffing box assenbly2Zas clainmed in daim15, wherein the
packi ng chanber is provided in a nodul e renovably nounted to the body. 17
A stuffing bhex assemifiras bd:aidmibndl Claal Mmlmed . iMEILinn 15he body
conprises a throughbare into which the nodule is received, and the assenbly
allows A tool t¥I5E Fadet iHRI-BS PV ATSR ridls PP sure controf,
equi prent via the .throughbore . 18. A nethod of |oading a tool into
wireline pressure control equipnent, the wireline pressure control :
equi preht habi.ng & tstfiffifion dpdyore syt o oopuplseicha Rerletdy, admptsgdiftfa ng bo
assenbl havingh%ug%g%.agg:%Jde%k%&%Q isigg{adpackin%:chanber.for

provi di'lng a conpressi onpsez]ﬂ W ARET S9N ETTHhE HEt o Oé’&}?‘?:peﬁss]i% t he
steps @ - Loadieag wHeH eolwirdldrddend reldupd e Istickaontdmol equi prent
via a throughbore provided in_the body of the stuffing box assenbly; -
Locati ng the no&YPEOKH K & HRFGIborEereina tha rﬁﬁﬁ%&]&l WS i d ai m 18,
the metfod - CO%@@S@Q%%@%&&% ot GRERfea FFARSI LA W T el ine

t hrough the nodule a .

9 pressure control equipment while the assémbly is

10 attached to the wireline pressure control equipment.
11

12 16. A stuffing box assembly as claimed in Claim 15,

13 wherein the packing chamber is provided in a module
14 : removably mounted to the body.

15

16 17. A stuffing box assembly as claimed in Claim 16,

17 .. wherein the body comprises a throughbore into which
18 the module is received, and the aésembly allows a
19 tool to be loaded into or removed from wireline

20 pressure control equipment via the.throughbore.

21 |

22 18. A method of loading a tool into wireline pressure
23 control equipment, the wireline pressure control

24 equipment having a stuffing box assembly coupled

25 thereto, the stuffing box assembly having a body and |
26 a module comprising a packing chamber for providing
27 a compression seal with a wireline, the method

28 comprising the steps of:

29 — Loading the tool into the wireline pressure control
30 equipment via a throughbore provided in the body of
31 the stuffing box assembly;

32 — Locating the module in the throughbore.

33



packi ng chanber; - coupling the wireline to the tool |ocated in the
wireline pressure control equipnent. 20. A nethod of renoving a tool from
w rel i ne woeseumseiséont r ol equi pment, the wreline presseCe/GBRV0OB506

equi pnment having a stuffing box assenblg coupl ed thereto, and the stuffing
box assenbly having a body and a modul & conprising a packing chanber for
providing a conpression seal with a wireline, the nmethod conprising the

steps of: - 1Rendviedhore agpedpémetonina ClRABUGRbocEepreln@ed i n t he body. of
the .styffing bex Y itz Is thetoal Sferomthe wireline pressure
controlyequipnentn§?§%t é Fﬁ?o%%ﬁgé%ggélz%.A% met hod of configuring
stuffimy box apparatus for a wireline or slickline operation, the stuffing
box apparatus conpri,sing a.stuffing.box assenbly .couple wireline
pressur coﬁtro%aéﬁﬁpﬁ nt'taft laengaaPég o%%?i?%ﬁ&gﬁ 6§gk%ﬁ§ chanber, the
nmet hod yonprisi@gckhggsbggﬁb@&g - Renoving the nodule fromthe stuffing box

assenblg; - Passing_a wireline through the nodul e and the packi ng chanber
- Locat® ng the red@lénpnthRevwiteffinggtbokhgssenBl yocated in the
7

wireline pressure control eguipment.

8

9 . 20. A method bf removing a tooi from wireline pfessure
10 control eqguipment, the wireline pressure control

11 eguipment héving a stuffing box assembly coupled

12 thereto, and the stuffing box assembly having a body
13 and a module comprising a packing chamber for

14 providing a compression seal with a wireline, the

15 *  method comprising the steps of:

16 - Removing the module from a throughbore provided in
17 the body of the stuffing box assembly}

18 - Removing the tool from the wireline pressure control
19 . equipment via the throughbore.

20 |

21 21. A method of configuring stuffing box apparatus for a
22 wireline or slickline operation, the stuffing box

23 apparatus comprising a stuffing box assembly coupled
24 to wireline pressure control equipment and a module
25 comprising a packing chamber, the method comprising
26 the steps of:

27 - Removing the module from the stuffing box assembly;
28 - Passing a wireline through the module and the

29 packing chamber;

30 - Locating the module in the stuffing box assembly.

31

32



