1 A SYSTEM AND METHOD FOR CONDUCTI NG W RELI NE OPERATI ONS | N AN UNDERWATER

WELL The present invention relates to a system and net hod f conducti ng
wireline operations in an underwater well. According to one @rﬁsh? ;8 \
present invention there is provided a systemfor conducting wireli ?

operations in an underwater well conprigding: "(a) |lubricator means

connect abl e on the wellhead including a renotely operable connettor, £

at | east one lubricator section and a stuffing box, said |ubricator neans
having a wireline tool string therein and a wireline passed through s
stuffing box and coONSESTEM ANDSHEWHODOFOR ICONDUGTING WiIRELINK vessel

having.nnunted.theb%gﬁdyfaﬁgr?ﬁﬂkhféﬁn | k bﬁﬁﬁ tor nmeans, w nch neans
for said wireline, its for

conducting fluid fromsaid source to said remotely oper abl e conhect or
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connectable to the well head including part of an hydraulically operable
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hydraul i cal |y opera

connect of connéctable to said | ower connector
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operations in an underwater well comprising:

{a) lubricator means connectable on the wellhead
including a remotely operable connector, at least
one lubricator section and a stuffing' box, said
lubricator means having a wireline tool string
therein and a wireline passed through said stuffing
box and connected to said tooi string;

{b) a floating vessel having mounted thereon winch means
for said 1lubricator means, winch means for said
wireline, a source of pressured fluid; and

(c) conduits for conducting fluid from said source to
said remotely operable connector for remote

~operation thereof.

According to another aspect of the present invention
there is provided a system for conducting wireline

operations in an underwater well comprising:

{a) a lower lubricator stack section connectable to the
wellhead including part of an hydraulically operable
connector; _

(b) an upper lubricator stack section including part of
an hydraulically operable connector connectable to
said lower connector part, at least one lubricator

section and a stuffing box, said upper stack section

part,




2 having a wireline tool string therein, a wreline connected to the tool
string and passed through the stuffing box; (c) a floating vessel having
nount ed t hereon wi nch neans for the upper |ubricator stack section
including a li.me for lifting or lowering said upper lubricator stack
“sectjon, winch neans for the wireline, source of pressured fluid; and (d)
condwit s for conducting pressured fluid fromthe vessel source to t he
hydraul i cal |y oper abl e connector for operation thereof. According to

anot her aspect of the present invention there is provided a nethod for
conduct i ng wirelliscinpepratyiorslime atogpddestiming Wwbkelredonpra swagel heest eps
of: (a) placi ngofhddd&d 68 th@0kooi! dtlind Nand pLyQéaCeL%ugﬁnpﬁgt abl e
to the wellhead, sald lubricator including a renotely operable
connector, at | &M GHE |RAFi cator section and a wireline stuffing box; (b)

passi ng a w:d)el iaﬂ&'ltchﬁm)iiﬁll ﬁ@é@bﬁtmﬁfiﬂmb&w«xme@& em@ﬂefﬁi WEnéER ﬁe&hgel i ]pe
to said tool strygng;, {c ower i the Jubricator wt Ine Wn means from
a floating Ve'ssgll':u’?ot f Hﬁ’@gfmaﬁg?r’v%??%aﬁ, a(:8) SESH ISR i’rfbcvi‘ﬁ 108 b?i cat or
to the wellheadlipe) fenidifgingncbr| doeerigg tdecid wapmer nbubmitaitonireline
winch means fropysand TdRalidi, VeRHin | Ml OFBOPERa! ] ARk Inkhe yel |,

(f) renotely operating the rermtecﬁrélpera e connector to disconhect and

reconnect said |SPWICEatf RREgsuRe widif fand box fromand to the

lubricator (43 peidnduitaperalri 0OBSndlict I8gWptessired | FAUIECiFrdm t ERe
| ubricator fromthe v's{el | head for lifti ng bach &o t he fﬂatl ng vesgfl.
vesse source to the ydraulically perable

‘connector for operation thereof.
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"According to another aspect of the present invention
there is provided a method for conducting - wireline
operations in an underwater well comprising the steps of:

- (a) placing a wireline +tool string in_ a lubricator
connectable to the wellhead, said lubricator
including a remotely operable connector, at least
one lubricator section and a wireline stuffing box;

{b) passing a wireline through said stuffing box and
connecting said wireline to said tool string;
{c) lowering the lubricator with line winch means from a
N/ floating vessel to an underwater wellhead;

(d) connecting the lubricator to the wellhead;
(e} raising and lowering the wireline with wireline
" winch means from said floating vessel to perform
6perations in the well; .

'(f) remotely operating the remotely operable connector
to disconnect and reconnect said lubricator section
and stuffing box from and to the lubricator to

- perform operations in the well; _
({g) disconnecting the lubricator from the wellhead for
lifting back to the floating vessel.



Accordi ng to anot her aspect of the present

i nvention there is provided a

lret hod for conducting wireline operations in an underwater well conprising

the steps of: (

a) placing a wreline tool string in an upper

| ubricator stack section, said section including part of a renmotely
operabl e connector, at |east one | ubri cator section and a stuffing box; (b) .

passing a wrel

I ne through sai.d stuffing box and connecting said W
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. to said tool string; (c) connecting the upper section to a | ower |ubricator
whi ch is connectable to an underwater well head and incl udes
part of a renotékgorgénzgblte emwtherorsHecitcafciie myrssenit r emwéret yowper.abl e
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(b)

(c)

(d)

(e)
(f)

(g)

" (h)

passing a wireline  through said stuffing box and
connecting said wireline to said tool string;
connecting the upper section. to a lower lubricater
stack section, which is connectable to an underwater
wellhead and includes. part=of a remotely operable
connector, by connecting said remotely operable
connector parfs;

lowering the connected sections with a line and iine
winch means from a floating vessel to an underwater
wellhead;

connecting the lower section to the wellhead:;
raising and lowering the wireline. and tool string
with wireline winch means on the floating vessel, to
perform operations in the well; _
remotely operating the lubricator section connector
to disconnect the upper lubricator section from and
reconnect said section to the lower lubricator
section; and ' _

disconnecting the connected lubricator sections from
the wellhead for 1lifting back " to the  +floating

vessel.

Various aspects of the present invention are

herinafter described with reference to the accompanying

drawings, in which:-

o/
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dramnngs [
mell utili

mnth the .pr

n whi ch: - 4 Figure 1 is a schematic drawi ng of an ocean fl oor
zing a system according to the present invention. Figure
25 - a sectioned drawing of a renotely operable connector for use
esent invention show ng the nenbers of the connector connect ed.

Figupe 3 is the drawing of a fragnent of4a section along lines 3-3 of
Flguhefz Fi'gure 4 is a sectioned drawi ng of the connector of Figure

showi'Aig the- nenbers disconnected and noved slightly apart. Figure 5 is

a fragnent

of drawi ng Figure 2, show ng the connector |ock actuated.
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i nvention t

well. A selipveatiexn. 3, on the ocean surface, has wi nch neans for a
wireline 17 in the forn1of a wireline reel

e h%ﬂ’f ‘S%I o8 or S 0 ThELYERRRRD B, Y Braddaf " ©

Servi

0 connect a I Ng

Hoses 16 connect%ﬂ to th%%pressure souyr.ce agnd .t he connegtor, conduct
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passes over Ie sheave connec

Figure 3 is the drawing of a fragment of a section

along lines 3-3 of Figure 2.

- Figure 4 is a sectioned drawing of the connector of
Figure 2 showing the members disconnected and moved

slightly apart.

Figure 5 is a fragment of drawing Figure 2, showing

the connector lock actuated.

Description.of the Preferred Embodiment

Figure 1 shows schematically an ocean floor wellhead
10, utilizing a remotely operable connector 11 of this
invention to connect a lubricator 12 to the wellhead for
servicing the well. A service boat 13, on the ocean
surface, has winch means for a wireline 17 in the form of

a wireline reel 14. and a pressure source '15. Hoses 16

connected to the pressure source and the connector,

conduct pressured fluid between the pressure source and
connector. The wireline 17 is connected to the reel and
passes over a sheave 18 and through a stuffing box 19
into the lubricator and well. A handling cable '20,
attached to the lubricator, passes over a cable sheave 21
and is connected to winch means in the form of a cable
reel 22 on the boat. After connecting a connector member
to the wellhead and a connector member to the lubricator

or other well servicing equipment, the lubricator may be

14 and a pressure source 15.
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i s connect edperablie reehnenﬂopasﬂms (3Y:37 msheanme 1Bra§énﬁ:hrﬂméma16huff| ng

box 19 mtosﬁlgguk1 brtlhcéatm%r r}q‘ W lt’héa\(g: _ Ie Zg?d_attached to the

ed to wi nch nmeans
in the formof a cable reeI 22 on the boat. ﬁﬁter connecting a connector
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to the well head and a connector nmenber to the |ubricator or other well
servicing equi pment, the lubricator may be | onered and t he connector
operated renmotely to connector disconnect and raise the lubricator. or other
wel | servicing equipnent as often as required during well servicing,
operations. Accordingly the above arramgenent can be used to conduct ‘the

fol |l ow ng wreline oper ati ons in an underwater well, viz (a) “ir.
placing a wireline tool string in a lubricator connect abl e to the
wel | head, said lubricator including a renotely operable connector, at

| east onelbuhmeaa@ma:%ﬁaIdﬁhﬁﬁukérVbﬁé&dfsusfaiéteﬂybex,céhhea%s%bng a

wireline throu h |d st uf f.i ng box necti.ng said Mﬁr ine tg_said
tool strifg=C cwwﬁ? g fﬁg ?ungEatﬁP 119249 he W nchAt §nstﬁ&

floating ses'sralclm aleqmdmewa:t easwebfhend; ag d)requonrett iduy i ebdi cat or

to the well Q@q@ungeo %Eg and lowering the wreline with wreline
wi nch neans fromaaid |"oat1 ng vessel to performoperations in the well;

(f) renotely operating the renptely operabl e connector to di sconnect and

reconnect SaldA'ckbUr'dG.@:thIy seaki Ogband ﬁﬁﬁg&ﬂen@%az{ rga (Al teot he
| ubricator t di sconnect.ing the

3 rfo éa%ions in the l;_(g}

| ubri cat of °PFEM IIh QU PBIRE | f (IIRP LUK t SRIFRHINT i nd™esBBl. In a
nodi fi ed andemganemtweuﬂaIuﬂrlcator may have upper and | ower Iubrlcator
stack sections - which are connectable by a hydraulically operable

connector 11. . ﬂ
(a) placing a wireline tool string "in a lubricator

connectable to the wellhead, said lubricator W
including a remotely operable connector,  at - least
one lubricator section and a wireline stuffing box;
(b) passing a wireline through said stuffing box and
connecting said wireline to said tool string;
(c) lowering the lubricator with line winch means from a
floating vessel to an underwater wellhead;:
(d) -connecting the lubricator to the wellhead;
(e) raising and lowering the wireline with wireline
winch means from said floating vessel to perfofm
" operations in the well;
(f) remotely operating the remotely operable connector:
'to disconnect and reconnect said lubricator section
and stuffing box from and to the lubricator to N2
perform operations in the well;
(g) disconnecting the lubricator from:  the wellhead for
lifting back to the floating vessel. '

In a modified arrangement, the'lubricator*may have
upper and lower lubricator stack sections which -are
connectable by =a hydraulically operable connector - 11l.
The lower lubricator stack section is connected to . the
well head and includes a part of the connector for
connection with a part of the connector on the upper
stack section. The upper stack section includes at least
one lubricator section and the stuffing box 19.



The | ower |ubricator stack section is connected to the well head and

i hcl udes a part of the connector for connection with a part of the
connector on-the upper stack section. The upper stack section includes at
6 Accordingly the
above nodi fied arrangement can be used to conduct the followi ng wreline
oper &t4ons i‘n an underwater well, viz (a) placing a wreline
string in an upper lubricator stack section, . said section
Part of a renptely operabl e connector, at |east one lubricator section and

| east one | ubrjicator section and the stuffing box 19.

a stuffing box; (#gc0
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connecting saigh Webeldon@uct Sehé £l owtihigNsii ed)in WPEF4 L 1dns henUBRET -
section to a ufmer'lubr1‘ or _stack section, which is connectable to an
under wat er WAGHFHRF S Fhe! UGe% part of a renotely operabl e connector,

connecting . said renotely operable connector parts;

connect ed SQ(‘a't)i Ofiﬁa[ %%aa [ai nq,ﬁnéiliﬁge.-\gor&ihhen?@pﬁéro
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well; (g) renotel Qperatlgg t he lubricator gﬁgtlo connector to
di sconnect the u§a§r39ﬁﬁ??: LR 3 3 M EHRE BORnect said

section

to

t he

| ovdy)
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lpalasiond Ok wireline through said stuffing box and
connecting said wireline to said tool string;
connecting the upper section to a lower lubricator

stack section, which is connectable to an underwater

" wellhead and includes part of a rembtely operable

(.

connector, by connecting said remotely operable

connector parts;
lowering the connected sections with a line and line

- winch means from a floating vessel to an underwater

{e)
(f)

wellhead;
connecting the lower_section to the wellhead;

raising and lowering the wireline and toocl string

'with'wireline winch means on the floating vessel, to

(g)

perform operations in the well; _ _
remotely operating the lubricator section connector

- to disconnect the upper lubricator section from and

(h)

reconnect said section to the 1lower lubricator
section; and

disconnecting the connected lubricator sections from

_the wellhead for 1ifting back to the floating

vessel.

In both arrangements, ie where the lubricator is

éonnected to the wellhead via the connector or where the

upper lubricator stack section is connected to the lower

lubricator stack section, the stuffing box is adjustable

so that it may be adjusted to seal around the wireline

while performing operations in the well.

ng

by



agction; and (h) disconnecting the connected |ubricator sections fromthe
|l head for lifting back to the floating vessel. In both arrangenents, ie
wpere the lubricator is connected to the wellhead via the connector or
where the upper lubricator stack section is connected to the | ower )

| ubricator stack section, the stuffing®Mox is adjustable so that it. may be
adj usted to seal around the wireline while perform ng operations ih the
wel | . 7 The connector 11 shown in Figure 2 includes a male menber 23,
havi ng an appropriate connection on its upper end for connection to well
servicing equi pnment to be connected to the mellhead The male nenber
has an externalggroove 24, a Cﬂg1s§rface 24 and ' hquses resilient eeals

25 in grooves nBAP CORASKHAT ohl. SROWRidt B} 8URenfi Agclides @ maky s
provi ded bmémben RBe hesiirngnin seppsopnilateoevhinebtd dre e €i €9 NNEEe OF

menber 26 I dy .27 h ppro riate onpne tion on
Its | ower é ‘g %oe!io%ﬁe&wtﬁ%q? r?él e%n%%bestr]ef‘u?he wel THeadS " he up er end
of the Iow@¢nh©@99ﬁs genntbeedved Lhea -28 Thiet h meHrec achexbeind ke eanto the

body with &egélhglt ge8bva0. 27he ROdvahas sAfdlIRAOT € JR8  Hosedd bore
28b, a shoulder 28c, an ternal flange 31, and .openings . 32. A

| ongi t udi NBFFY h%fabl%e%"r%e 330 ETRRYESd REAGUNEEBhe THRRr epgrt i of the
body and tdetétnspe cafining sealfdoe eLRBaiandpsdkidBar ebadBreksi Sthélably

seal ed to the Pldxtmgéglgeghhlgnt sgal 34 and bere 33b is slidably:

The female connector member 28 includes a lower body W/
27 which has an appropriate connection on its lower end
to connect the female member to the wellhead. Thé upper
end of the lower body is connected to body Zé'with thread .
29 and sealed to the body with resilient seal 30. The
body has a through bore 28a, a seal bore 28b, a shoulder
28¢c, an external flange '31, and' openings ~ 32. A
longitudinally movable sleeve 33 is mounted around the
lower portion of the body and the flange and has seal
bores 33a and 33b. Bore 33a is slidably sealed to the
body with resilient seal 34 and bore 33b 1s slidably
sealed to the flange with re3111ent ‘seal 35. The lower
end of the sléeeve has a counterbore 33c which forms a
shoulder 33d with bore 33a. The sleeve is fitted with an
inlet 36, which is connected to a cbnduit; to conduct
control fluid from a remote pressure source to act on the
sealed annular area between resilient seals 34 and 35.
Mounted around the body in sleeve bore 33b is a ‘spring
37. L

Mounted arcund body 28 and connected to the upper
end of the sleeve with threads 38 is a lock sleeve 39,
which i§ sealed to the sleeve with resilient seal 40 and
slidably Sealed"to the body with resilient seal 41. The
lock sleeve fetaiﬁs spring 37 in bore 33b and has bores

39a, 39b, and 39c, which form an internal recess 39d in



he flange with resilient seal 35. The |lower end of the sleeve
ﬁgglzdcgﬁntesbore g3c which forms a shoul der 33d with bore 33a. The sleeve
igfitted with an inlet 36, which is connected to a conduit, to conduct
control f{uid ffoma renbpte pressure source to act on the seal ed annul ar
ar eavbet ween, re5|I|ent seals 34 and 35. 8&bunted around the body in sleeve
bore<33b is a 'spring 37. Mounted around body 28 and 'connected to the
upper end of the sleeve with threads 38 is a | ock sleeve 39, which Iﬁ bod
sealed to the sleeve with resilient seal 40 and slidably sealed to the body

with resili&he sbe¢k4BleBve. obkcoheewd raimfdise sggéng hrdbt C#)oggrggb and

i nter recess 39
has bores 33gb 3%%a avd 3254 ac\e@%@h’c{ Connggt exte SW%nHOSQC 3fe ghoul der

A co caI sur
301 ext endsBPFBm BB o FLERYs bidde 180FL L Sbews th3AroEHet | ad1ght egnot her

nlet 42, wlhibhi sls:oaaaah@b,laglreo @ocgndgb;l i@, canduct &r ol fI uid from
g remote prg ypepsource to act on the annu? érgé bSPﬁé. fitseapnt %Slﬁnd.
41. Mount ed ? 9, £5P8) 2 BEBAES: Pressyae G@W%éﬂ AE 13N ithe dngn Ve havi Ing
canmmi ng surﬁa%esbasageABbeamd-GBCaneomuected to the upper end of the rena e
connector body 28 with threads 44 is a frusto-conical guide 45, usefu éo
guide the nmale nenber into the female nenber for connection. Housed in
a recess in the Yowrtedaferoradbd) Bevemeatcdnnesichr bodsclopetfing Ap, shown

by Figure i$, a theg l4ackniPehEdespmigd sﬁ?rf‘%.é% 4t3hr°“zg:£trf ¥ R3S sage 47a
and an eXt%nnarlnecil.gé]g%o47%1e Tﬂgpggdehi (c:)%nrl:he female connector body
I\ 28 with threads 44 is a frusto-conical guide 45, useful
to guide the male member into the female member for

connection.

 -_ Housed in a recess in the lower wall of body 28 is a
connector lock 46. As shown by Figure 3, the lock
includes a rod 47 with a through flow passage 47a and an
external - flange 47b. The rod is connected in the wall
recess to body 28 with thread 48 and one end of flow
passage 47a in communication with body bore 28a. The rod
is sealed to the body with resilient seal 49. Mounted
over the rod in a recess in sleeve stop 50 is a piston
51, slidably sealed to the rod with resilient seal 52.
Any pressure. in bore 28a may act through flow passage 47a
on . the area .sealed by seal 52. The sleeve stop has
th-roggh . holes 50a -with . internal shoulders 50b.
Additionally, the stop has. a side surface 50c and an
arcuate surface 50d. The diameter of surface 50d is very
slightly less than the diameter of bore 33c. Mounted
around a shoulder screw 53 in each hole is a spring 54
and. each screw is. connected to the bottom of the body

wall recess by threads 65.

To utilize _the connector 11 and connect the male and

female members, as shown in Figure 2, the male member 23

is connected to the lower end of the equipment to be



recess to body 28 with thread 48 and one end of flow passage 47a in

{comuni cation with body bore 28a. The rod is sealed to the body with
silient seal 49. Muunted over the rod in a recess in sleeve stop:50 is a

pi'ston 51, slidably sealed to the rod with resilient seal 52. Any pressure

in bore 28a may act through flow passage 47a on the area seal ed by seal 52.

The sl eeve stop has through hol es 50a with I nt ernal shoul ders. N
50b. Additionally, the stop has a side surface SOCc and an arcuate. surface

50d. The di aneter of surface 50d is very slightly less than the dianeter

of bore 33¢onNodRbEd @ OWRd ASDONELR! a3 C¥he3 féh@f&hmepber' 262 §9r' ng 54

and each screw is connected to_the bottom qof the_ bod recess hy
t hreads 55°°nBegtedi 20 tHee cyRidbesd - 111%néeééﬁ'ﬁ~é’éﬁ’t Hdifa| @ORPRC $@Fml e
menbers, asaghaye |1Imv|'_dzgiﬂ’¢£ andt hehaulmaYenhifimbey | & ttdhed edot othé&e | ower

end of the_egui nnected to t.he head an f epal
nenber 26 |%ﬂ¥%§%§ eItcf‘t ‘ﬁ%dwg’ Fead 1% %‘é T'\Ag%f’e‘:of‘f‘h‘? c%hn Lib? ﬁay be
i nverted amslefhd mal conprRbér papbachedln@dtﬂle:aﬂelsm dnd sthoel| Hike, obvi ous
that the Ca?x‘i‘ eﬁtsoroﬂér%?léls‘iﬁu' 0 SP”SIe&terp';PféerCXh' gy C@é{gﬁ@cﬁ{? and

the Iike, I'S operable in air r-water 1n any attitu ter
connect i ngA tﬁé AR erbiRg t*@]uPB&GnthPﬁrml%th i 3‘1I't§\/\él'%¥je| nt o

gui de 45. FERBEHT sl §oaa@adamaltbe§ufia@m15he Fﬂ”gﬂxﬁeorﬁﬁ%&n Tfed hrough

th d d,inlet 36 to.act on th | bt e I's 34
and 35, SATTR| SNE UASER cERRSPHFE ARG | ERROVRRS bR SOnt AR50

downwar dl yinlebnpbess gt sex i hhe 3nnpuldati Isdadad salmebsltweéxdesea?.m

contacts Qﬁ?ya %puég?r§¥¥%1cxent pressure -on this area-w1llnmove W/

sleeves 33 and 39 downwardly, compressing spring: 37,
until lock sleeve shoulder 39f contacts body shoulder 28c
and recess 39d is beside dogs 43, as shown in Figure 4.
As the male member is lowered - further, camming surface
23a may contact surface 43a on lugs 43 and move the lugs
out into lock sleeve recess '39d, clearing'the.wdnyOr
male member seals 25 to travel down and sealingly engage
body seal bore 28b, and position groove 24 inside the

lugs.

Now, pressure at inlet 36 is reduced until spring 37
moves sleeves 33 and 39 upwardly until lock “sleeve
surface 39a contacts dog surface 43b and cams lugs 43
radially in from recess 39d and into engagement with male
member groove 24. On continued upward movement of sleeve
39, bore 39b moves up over the lugs, locking then engaged
in groove 24, and the male and female connector members
connected. If desired, pressure ‘may now be applied
through inlet 42 to act on the sealed annular area
between seals 35 and 41 to prevent any downward movement
of sleeves 39 and 33 and retain the connector connected

and locked connegted.

X



and recess 39d is beside dogs 43, as shown in Figure 4. As the mal e nenber
fs lowered further, canm ng surface 23a nay contact surface 43a on |ugs 43
and nove the lugs out into | ock sleeve recess 39d, clearing the way for
mal e menber seals 25 to travel down and sealingly engage body seal bore
28b,- and position groove 24 inside thel®ugs. Now, pressure at inlet 36 is
reduwced untii|l spring 37 noves sleeves 33 and 39 upwardly until |ock
sl eeve surface 39a contacts dog surface 43b and cans lugs 43 radially in
fromrecess.39d and i nto engagenent with nale nmenber groove 24. On

conti nued 'upward uR¥eBRNANnAf dikeewned?, ther @orHedBoLes URHRLEcHd¥ae | ugs,

| ocki ng th'eer gngag%% i r}egr.oove%g4, and %?e mal_e and fenal.e .conngct.or
menbers cohfebPe®™ SSEMTS S (20T BPEESAPR MEFSIRR IR 1S i3%d hr ough
inlet 42 tinereasedt mutbidbenthnultr soepriestswesprieal S735andd mbilve 0
prevent any; doveasd dRYCIRNEaRhwa Yo antd 120bet? AU Ve LAUdL I B fepnneCt OF

connected and | ocked connec . . ck an I sconnect the
connector 43 GHERiARerldEgSs 4d- phiséhpd itdmsodymaks enember pRds@ase Hen i nl et

36 is increpsesd s dfifderigiding t 9eG0BPI25S FEbhl MBody »oeeT2LH 5! @AM83 33 and
39 downwardly until Iockfsl eeve recess 39d :Ls out5|fde Itigs 4%. At that
time, mal ETENRrC28 FIEce iR Loartanhiging suxfacss 4com b’&'&éf‘eﬁbre 28b,

until groovpwain savément24& ddve and be | ngmbarf add143em Rwgshdrd upay d
roveent o SBbes SRS ! LhoBAThUBS R 1 RloB ET A 0 SO
di sconnectmembér o3 to be freely lifted and disconnected from

U female member 26.

When there is about 100 psi (7.03 kg per sq cm) or
more pressure in body bore 28a, the connector cannot be
unlocked and disconnected even if pressure is increased
in inlet 36 to move sleeves 33 and 39 downward to unlock
the connector. Pressure in bore 28a acts through flow
passage 47a on the area sealed by seal 52 and urges
piston 51 and sleeve stop 50 to move out of the body wall
recess and compress springs 54. A pressure of about 100
psi or more in bore 28a is sufficient to move the sleeve

.stop outwardly until stop surface 50d contacts sleeve
o bore 33c, as shown in Figure 5. After sleeve shoulder 334
-/ contacts stop surface 50c, no further downward movement
of sleeves 33 and 39 may occur even if pressure is
applied in -inlet 36 and the connector cannot be unlocked
and disconnected until pressure in bore 28a is reduced to
below about 100 psi, and springs 54 move piston 51 and
stop 50 back into the body wall recess, disengaging
shoulder 33d and surface 50, and allowing sleeve bore 33a

to be moved downwardly over sleeve stop 50.

Reference is hereby made to our VUK Patent
Specification 2165908 from which the present

specification has been divided. UK patent specification



femal e menber 26. When there is about 100 psi (7.03 kg per sq cn) or nore
pressure in body bore 28a, the connector cannot be unl ocked and
diisconnected even if pressure is increﬁfed ininlet 36 to nove sl eeves 33
and 39 downward to unlock the connector. Pressure in bore 28a acts through
fl ow passage 47a on the area seal ed by seal 52 and urges piston 51 and ..
sl eeve stop 50 to nove out of the body wall recess and conpress springs Su
A pressure of about 100 psi or nore in bore 28a is sufficient to nove the.
sl eeve st opl®FIr dideaaribesst opndur fek®iBBd Eont BEPteL BevPRRFAP S, as
shown in Fighké&e bor AlsiAlt aY1ee VLo s hadledain 38HeC @iisiuns $haP metthiodcepH0C, no.
further downward novenent o%.sleeves 33 and 39 may occur even if pressure
i's appliedwgﬁ ?ﬁ?%?n§613ﬁ8n A8%¢onnect or cannot be unl ocked and '

di sconnected until pressure in bore 28a is reduced to bel ow about 100 psi,
and springs 54 nove piston 51 and stop 50 back into the body wall. .recess,

di sengagi ng shoul der 33d and surface 50, and allowi ng sl eeve bore 33a to be
noved downwar dl y over sleeve stop 50. Reference is hereby - made to our .
UK Patent Specification = 2165908 from: -which . the. - present
specification has been divided. UK patent specification 2165908
describes and clains a renotely operablée connector suitable for use in
the system and net hod of the present invention. CLAI M5
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1. A system for conducting wireline operations in an underwater well

conprising: (a) lubricator neans connectable on the wellhead :
kJncIudlng a- renotely operable connector, at |east one lubrieator—section
‘and a stuffing box, said lubricator neans haV| ng a wireline tool string
therein and a w reline passed t hrough sai stufflnmllmml ted to
sai“dst ool Strlng (b) a floating vessel having \ nch neans
for *said lubricator means, w nch neans for said mnr%llne a source of
-pressured fluid; and (c) condu| ts for conducting fluid fromsaid source to
~said renot egyAI_t_'l_ﬁ_perabl e . connector for renote operation thereof 2.
A systen1for ondugt i elgd ne | e
conpri si ng: (g a Po#%‘f)rlfggt ot?g&{l Egﬂgctﬁo@c%eéﬁggﬁh 0 thlen an
wel | head i ncl uadﬁgwgépr #eldncopprigings | y operabl e connector; (b) an
upper |ubricafgy Siapki8aebiron h8ah¥di NSoRRELLLH1EN wra%&eca' J«X]L.?Egaabl e

connector connectable tq_ said | ower cqnnector part, |'east one ricator
section. and a .stuf PPRGVBARE B aeam&lystaeargg&ﬁ &PWW& Ritr elenadtt ool
string ]E Per ei B a vheel Labrioaneet Eerieiﬁhe andl §tblt0§'fﬁlmi pboxgd abiaugh
the stuffin 0X; tin av mount t hereon, wi n

- for the uppgr Iubrls'}czlé gFLk“gg’ck sa¥‘[ g"ﬁ"r%é‘i d%}g ‘fiuﬁelrfe“? ort‘?ﬂ‘tl?\ rb?
| owering said uppethengincandr stwikelinet pessednithaivougiesmid fstuffieng
wireline, a- sourcgogfﬁgaegguhggtghy@% éﬂ¥ﬁ<€@o%‘§¥¥¥4§5 for conducting

pressured fluid from source ydraulically
oper abl e (b) a floating vessel having mounted thereon winch means
U for said lubricator means, winch means for said

) - wireline, a source of pressured fluid; and

(c) conduits for conducting fluid from said source to
said remotely operable connector for remote
operation thereof.

2. A system for conducting wireline operations in an

unde:water well comprising:

(a) a lower lubricator stack section connectable to the
wellhead including part of an hydraulically operable
connector;

- {b) an upper lubrlcator stack section 1nclud1ng part of
an hydraulically operable connector connectable to
gsaid lower connector part; at least one lubricator

-/ _ _ section and a stuffing box, said upper stack section
having . a wireline tool string therein, a wireline
connected to the tool string and passed through the

- stuffing box;

{c)  a floating vessel having mounted thereon winch means
for.the upper_luhricator stack section including a

,liﬁe_for_lifting or lowering said upper lubricator
- stack section, winch means for the wireline, a
source of pressured fluid; and S

_‘(d) conduits for conducting pressured flu1d from the
vessel source to the hydraulically operable
connector for operation thereof.



connector for operation thereof. 3. A met hod for conducting wireline
operations- in an underwater well conprising the steps of: (a) placing
‘wWireline tool string in a |lubricator connectabte—to—tthe—wett+head,

| ubricator section and a wireline stuffind%ox

said lubricator includi ng a renotely operagple (]

st one. .
AT S
t hrough said stuffing box and connecting said w'FRENCHE O, n oI)stTJ}wyg-'w

a

(c) lowering the lubricator with line winch nmeans froma floating vessel .
to an underwater well head; (d) connecting the lubricator to the well head

(e) raising and
said floating vess

‘to performoperations in the well; renotely

operating t he undarvatenjeehb| compriging the ®teRh ALt and reconnect sai
| ubri cator sectdpn prgebhgf fangwbpeliheontasd tatrhifgl ubhi CA&t OTubpPie&tdsr M

for 111ting back t FametPlfng thacthes Weiinedd o gas lpRFsdatoncad
further including aijeltdimgt e remofteilyy operabile cmt;xié_étxbnunaht ti:_east
wireline while perfgdl Gy PPEARbECRRCIJ B !d witelide FLLPL1AL box;

conducting wireline operations 1 n an un

er wal "conpri1Sing the stéps

64 ORRYhed FBE Vddidhdein@ WY iSld ns?f&%aeﬁoﬂea% faam

d

of: (a) placith) passinti e winalingrithyoush gaidupperffimgi berorandack

section, said sectiQinidctifiindaRar widle1d Ny aidPEsSP! #eepRgect or, at
| east one lubrjcator section and_a_ stuffing box;

C

{(d)
(e)

{£)

(g)

a4,
the

lowering the lubricator with line winch means from a
floating vessel to an underwater weliﬁead;
connecting the lubricator to the wellhead;
raising and lowering the wireline with wireline
winch means from said floating vessel to perform

‘operations in the well;

remotely operating the remotely operable connector

to disconnect and reconnect said lubricator section

and stuffing box from and to the ‘lubricator to
perform operations in the well; '
disconnecting the lubricator from the wellhead for
lifting back to the floating vessel.

The method of Claim 3, further including adjusting
stuffing box to seal around the wireline while

performing operations in the well.

5.

A method for conducting wireline operations in an

underwater well comprising the steps of:

{a)

(b)

(c)

placing a wireline tool string in an upper
lubricator stack section, said section including
part of a remotely operable connector, at least one
lubricator section and a stuffing box; _
passing ‘a wireline through said stuffing box and
connecting said wireline to said tool string;
connecting the upper section to a lower lubricator

stack section, which ié'connectable to an underwater

wellhead and includes part of a remotely operable
connector, by connecting said remotely operable
connector parts;

o

-/



@b) ' passing a wireli ne through said stuffing box and connecting said
wireline to said tool string; (c) connecting the upper—section to a | ower

Flbricator stack section, which is connectable to an und head
and incl-udes part of a rermtely oper abl e cgnnect or,-\ \‘ %mgumﬂ“b d
renpotely opgrable connector parts; (d) wering t sections
witBsa line and line wi nch means froma floating vessel to an-underwat er

wel | fread; (e) connecting the | ower section to the wellhead; (f) raising and
Iowerlngthevm l.in andtool strl with wireljne wipnch neans on the,
floating vessel [ %t ; S%ed h%e%’r‘?"s(ﬁ}tgeﬁoiép§ 8per it‘i“ﬁg
the lubricator secti mrimﬂnrm:m fnodl ac loatiinghevesypel tobancahndersatieiron
fromand reconnect sgj q_ 138 % on - to the lower |ubricator section; and (h)
di sconnecting the connect ed l'ubricator sections fromthe well head for
lifting back to{elle cooaectingdde lover spntinn hbel the Qralkhbadirt her

i ncl udi ng adj usyieng g gi%lgl &haY 1&@&1&&3 th8alwi ALPIRE ahld® td61 ChkPGng

whi | e perform ng operations in the wel
with wireline w1nch means on the floating vessel, to

perform operations in the well;

{g) remotely operating the lubricator section connector
to disconnect the upper lubricator section from and
reconnect said section - to the lower lubricator
secfion; and

(h) disconnectinﬁ the connected lubricator sections from
the welﬁhead for 1lifting back to the floatipg
vessel. .

6. The method of Claim 5 further including adjusting

the stuffing box to seal around the wireline while

performing operations in the well.




