WO 2011/ 154817PCT/ 1B2011/ 001297 1 Apparatus for connecting or

di sconnecting a threaded coupling between two riser joints FIELD OF THE
| NVENTI ON AND PRI OR ART The present invention relates to an apparatus for
connecting or disconnecting a threaded coupling between two riser joints
of a conmpletion and work over riser where the threaded coupling is of the
type having a main nut with a |ocking nut |ocated above the 10main nut. A
conpl eti on and work over riser may be of the nonobore type or the dual
bore type. woduahsspore riser conprises a producti on gurpsoeameizgn annul us
pi pe extending in parallel with the production 15 pipe. The production
pipe is designed for taking a | oad and has strength for lifting, whereas
the annulus pipe is just a pressure containing pipe with no strength for
lifting. A mpnobore riser coqgrLses a Production pi pe but go annul us pi pe.
20 A conpl et AOPABMSAPK CGRNNEEHRA 0N SISCRINSGUNEA AN'eAE8AGAUr ndust ry
when oi | andpﬁnqq?@tvoir@emqv\bﬁriserrj@krusd fromone or nore of fshore wells.
Compl eti on and work over operations are performed on a subsea wel |l head
using a conpletion and work over riser. A cogPIetion and work over riser

k :
may for instlfdd K&F J&t& INYENTIOMAND RRIPRAREL ri eving a so-cal l ed X-mas

tree. It 8my al so be used for installing or pulling a tubing hanger in a

vel | head. Wﬂt?%g)r@eé t RAfentidrS félatds ¥ ldn %‘?839@%?& dshifddifiy sk e a fluid

down t hrough,. roductign pi and u u t he annul us pi.pe or vice
versa Such 9iGPRRECTIG IR HsAcRS SRt bArAERN SN rReh it SR ¢ ost and
verify a ci reunptatom aadworkneveroiiseowhene the daigadeshcpupléngidof he bore of
the annul us piepfypef havitigah rhairentt $8th aBlpcRihgcADNGSEAEdt Sbdwdthe
correspof'bdl nr%aPr?ﬁE? in an X-mas tree so that a wire line or coiled tubing
can be used t0 access plugs or other devices installed in the bores of the
X-mas tree. The bore of the 35 production pipe of a riser nay al so be
connect ed t cAtdeenpletidncricdoworkipivey riskatmax benafsthiermonaboubiype banger al |

the way to tipg P4t eReOfypad. Wekilial bosd Akbkl REnigiesdsuRipredadtion i1 hanger
is re- W0 2011/ 15481/RCT/ 18201

an annulus pipe e%(e%%%r?ggﬁn parallel with the production

15 pipe. The production pipe is designed for taking a load and has
strength for lifting, whereas the annulus pipe is just a pressure
containing pipe with no strength for lifting. A monobore riser

comprises a production pipe but no annulus pipe.

20 A completion and work over riser is used in the oil and gas in-
dustry when oil and/or gas is to be extracted from one or more
offshore wells. Completion and work over opeérations are per-
formed on a subsea wellhead using a completion and work over
riser. A completion and work over riser may for instance be used

25 for installing or retrieving a so-called X-mas tree. It may also be
used for installing or pulling a tubing hanger in a wellhead. With
a dual bore riser it will be possible to circulate a fluid down
through the production pipe and up through the annuius pipe or
vice versa. Such fluid circulation is used to clean a well and to

30 test and verify a circulation path. The bore of the production pipe
and the bore of the annulus pipe of a dual bore riser may be con-
nected to two corresponding bores in an X-mas tree so that a
wire line or coiled tubing can be used to access plugs or other
devices installed in the bores of the X-mas tree. The bore of the

35 production pipe of a riser may also be connected to the produc-
tion tubing that extends from a tubing hanger all the way to the
bottom of a well. Installing the tubing and tubing hanger is re-
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2 ferred to as conpleting a well and is consequently a conpletion
operation. Wen a well is conpleted, it is nade ready for production of
oil and/or gas or alternatively for injection of fluids. If the well does
not produce as expected, it may be overhaul ed or 5repaired in different
ways. This is referred to as work over. Two riser joints of a conpletion
and work over riser may be con- nected to each other by neans of a

t hreaded coupling having a main nut with a | ocking nut |ocated above the

mai n nut. Ke2wl0iskdiF eaded coupling is provided on therp0ddgatdson pi pe.
When the two riser joints are to be connected, the upper riser joint is
posi ti oned above the lower riser join and the | ower end of the upper
riser joint is |owered down into contact with the upper end of the | ower
riser joint. The main nut is then rotated to spin it in, where- 15 upon
t he mai n nutferredt toghs esmrdplefingopl wehqndhes cegsequehthorgeemptetian by neans
OI a SU:NL ab'cfbérgflgHeWﬁ@h a el E?s?fécﬁ‘ﬁ let&@, (torkina@entdadys féobabed to Zp' n
it in ere o hequire
torque to 1 TByeRaRoloTNY/eg i gf '&eaﬁﬁﬁ%‘?"fg%%ﬁﬂétﬁm%& e

| NVENTI ON THBeowgktoast nPh@rWlé%%ﬁﬁ e¥RRGIEAoH MaYthe PYRENPHSEi M e a safe

and effi & enepaireddntdiffgrent Wags.onniadsirederoéd do talsrwamedveroupl ing 25
between two riser joints of a corrpl etion and work over riser where the

| ocat ed abovd"? HBSPMtA 2 COMPIAEERIhYr WAL TISAY SREY 5% 0P o obj ect
i s achi eved rectad tappachaotiser by maanagofthéhf%@daﬂ equplktng Meving &l ai m 1.
The appar at ygai®f niubewitheserickinyy aiti REatsIIbB@Sthe main nut. The
10 threaded coupling is provided on the production pipe. When the
two riser joints are to be connected, the upper riser joint is posi-
tioned above the lower riser joint and the lower end of the upper
riser joint is lowered down into contact with the upper end of the
lower riser joint. The main nut is then rotated to spin it in, where-
15 upon the main nut is tightened by applying the required torque to
it by means of a suitable torque tool. Thereafter, the locking nut
is rotated to spin it in, whereupon the locking nut is tightened by
applying the required torque to it by means of a suntable torque
tool.
20 : '
SUMMARY OF THE INVENTION

The object of the present invention is to make possible a safe
and efficient connecting or disconnecting of a threaded coupling

25 between two riser joints of a completion and work over riser
where the threaded coupling is of the type having a main nut with
a locking nut located above the main nut.

According to the invention, this object is ‘achieved by an appara-
30 tus having the features defined in claim 1.

The apparatus of the present invention comprises:
- a frame, which is provided with a space for receiving said
threaded coupling;

35 - a first drive wheel set, which is carried by the frame and com-
prises one or more rotatable drive wheels for rotating the main
nut of said threaded coupling in order to spin in the main nut and



- a frame, which is provided with a space for receiving said threaded
coupling; 35 - a first drive wheel set, which is carried by the frame and
conprises one or nore rotatable drive wheels for rotating the main nut of
said threaded coupling in order to spin in the main nut and WO

2011/ 154817PCT/ 1B2011/ 001297 3 tighten it with the required torque or

rel ease and spin out the main nut; - a first drive notor carried by the
frame for rotating said one or nore drive wheels of the first drive wheel
set; 5 - a &eeMiGseiri ve wheel set, which is carried faynshedbrzesre and
conprises one or nore rotatable drive wheels for rotating the | ocking nut
of said threaded coupling in order to3pin in the | ocking nut and tighten
it with the required torque or. rel ease and spin out the |ocking nut; and
10 - a second drive notor carried by the frane for rotating sald one or
nore drive whgklen Hf withethadeatiradi insqupeer releasesand wHe evt e drive
wheel s of thgaseeaed drive V\/neel .set are located on a |l evel above said one

or ore o1 ve MRSl pidie; Gar3ba 81 S 1ARRL (oforatngdid dieeby al | ow

said one or Tdré& drlive rive set to engage

with and rotBesedive WhRe Oth eB'f“s‘iil"& WE?QE W coupling when said one or
nmore drive wheekecofidtdrivd |Wf$&eldsetvetvlvm19els satn@d @y theerfrggenamd with the

m;" Qn[‘”f)n()f &&%ghgégaéﬁé &romﬂengotﬁn@y Hhvehehaerarat lﬂétaﬁlﬁ\?oltldétz g t '?hte he
i nv i iV,

t hr eaded cou& HHBOIC‘)‘ [TCF e@ﬂeptcwawq Wegfcg uﬁ%rg‘@ln 'Sr[qP' Ic'ngk-:‘r eby, the
appar at us camgbeubamértlg@tgn r'ﬁpWéhalﬁQ f@tﬂsl!r-eéf‘fcé%?\% fﬁ&ﬂsﬁnanﬂﬁ%w ng two
di fferent andulnﬂ;wcdufg hut;ridven drive wheel sets arranged on dif- 25

Ferent Igyels a' ghe Jf ﬁﬁ%'rﬁ@{ord& r?i%H' 1h¢tfré’H1é|fo?|r§fét|l?1§u§’£§sbﬁ’ée to spin
e

in andtlghten Bgr g & ] when t he
t hr eaded coul MAEi X vGWHESISAf ?%C(? H4& WREF'sH'n out the main nut
directly aft8aid bheelarcioong diive whealst bbthésesded thty@pWhﬁgl set @argconnect ed,

wi t hout havi pgatéd [P aSidviePhddve 8fiaondlof aldte @fivetwheélisvef Wheel s. Thus,

the oper at | o iveC BB Lo A o R0y Shbl ol nd B Sgledasiguip! | 1o, can

be performnmed advant a that the

torque cHn bwheglshehithe BecendhdriveiwnegliselyteaA398:WithA F%*ia%‘?jrl ve wheel
set during tte Reking ngtiof said thiegdeehcogplofg miten said age mutmore

drive wheels of the first drive wheel set are in engagement with
the main nut of the threaded coupling.

20 With the apparatus according to the invention, one and the same
drive motor is used to spin in a nut of the threaded coupling and
to tighten it with the required torque. Hereby, the apparatus can
be given a simple and cost-effective design. By having two dif-
ferent and individually driven drive wheel sets arranged on dif-

25 ferent levels in the vertical direction, it will also be possible to
spin in and tighten the locking nut directly after the main nut
when the threaded coupling is connected or to release and spin
out the main nut directly after the locking nut when the threaded
coupling is disconnected, without having to reposition the appa-

30 ratus or its drive wheels. Thus, the operations for connecting and
disconnecting the threaded coupling can be performed in a rapid
and safe manner. A further ‘advantage is that the torque can be
maintained to the main nut by means of the first drive wheel set
during the spinning in and tightening of the locking nut.

35



WO 2011/ 154817PCT/ 182011/ 001297 4 Further advantages as well as

advant ageous features of the apparatus according to the present invention
will appear fromthe follow ng description and the dependent clains. 5

BRI EF DESCRI PTI ON OF THE DRAW NGS Wth reference to the appended draw ngs,
a specific description of preferred enbodi nents of the invention cited as
exanples follows below. In the drawings: Fig 1lis a perspective view of an
apparatus according to a first enbodi nent of the present invention, with
the drive wheshgisais t he apparatus in engagenent wi t Betdpeoi1gmifr nut and

| ocking nut of a threaded coupling. Fig 2is a planar view from above of
the apparatus of Fig 1, with the drivé wheels of the apparatus in
engagenment with the main nut and tacking nut of a threaded coupling, 20
Fig 3is a cut according to the linein Fig 2, Fig 4is a planar view from
above of th&urtharadentageriap welkasiafvandageeus featversiohdheAR-he 1ine V-V
in Fig 4, Figar8ivs acberdingabl the prevent! invehtiahi Wil appeap fiomtthe process of

connecti ng ?%Iﬁ{]\&%?gg?%?#%d dit%%v&eﬂ]ar}d%t%gilm&ore riser joints by nmeans

of the appa
5 BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appended drawings, a specific description
of preferred embodiments of the invention cited as examples fol-
lows below. In the drawings:

10
Fig 1 is a perspective view of an apparatus according to a
first embodiment of the present invention, with the
drive wheels of the apparatus in engagement with the
main nut and locking nut of a threaded coupling,
15
Fig 2 is a planar view from above of the apparatus of Fig 1,
with the drive wheels of the apparatus in engagement
‘with the main nut and locking nut of a threaded cou-
pling,
20 : : _
Fig 3 is a cut according to the line III-1II in Fig 2,
Fig 4 is a planar view from above of the apparatus of Fig 1,
25 Figh is a cut according to the line V-V in Fig 4,
Fig 6 is a perspective view illustrating a step in the process
of connecting a threaded coupling between two dual
bore riser joints by means of the apparatus of Fig 1,
30
Figs 7a-c are front views illustrating different steps in the proc-
ess of connecting a threaded coupling by means of
the apparatus of Fig 1, '
35 Figs is a perspective view of an apparatus according to a

second embodiment of the invention,



30 Figs 7a-c are front views illustrating different steps in the process
of connecting a threaded coupling by neans of the apparatus of Fig 1, WO
2011/ 154817PCT/ 1 B2011/ 001297 Fig 9is a perspective view of a part of the
apparatus of Fig 8, Fig 10is a planar view from above of the part
illustrated in 5Fig 9, wth an upper plate of the frame renoved, Fig 1lis
a front view of the part illustrated in Fig 9, and Fig 12a-c are | ateral
views illustrating different steps in the proc- 10ess of connecting a

t hreaded coyghiilygsafly neans of the apparatus of Fig ScrebAhbis? DESCRI PTI ON
OF PREFERRED EMBODI MENTS OF THE | NVENTI ON 15 An apparatus 10 according to
a first enbodi ment of the present invéntion is illustrated in Figs 1-7.
This apparatus 10 is to be used for connecting or disconnecting a threaded
coupling 1 between a lower riser joint 2a and an upper riser joint 2b (see
Fig 20 6) ofFig onpl ét iaopempechivekvioweof aipzst ohltee appasatus ebliédl coupl i ng
is of the type having a main nut 3 with a locking nut 4 |ocated above the
main nut. The main nut 3 is usually denom nated Swi vel Box and the | ocking

nut 4 is usually denom nated Jam Nut. The apparatus 10 is particularly to
be used for Rigntecti i aplanar view from above of the part illustrated in
5 Fig 9, with an upper plate of the frame removed,
Fig 11 is a front view of the part illustrated in Fig ¢, and

Fig 12a-c are lateral views illustrating different steps in the proc-
10 ess -of connecting a threaded coupling by means of
the apparatus of Fig 8.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF
THE INVENTION
15 .

- An apparatus 10 according to a first embodiment of the present
invention is illustrated in Figs 1-7. This apparatus 10 is to be
used for connecting or disconnecting a threaded coupling 1 be-
tween a lower riser joint 2a and an upper riser joint 2b (see Fig

20 6) of a completion and work over riser where the threaded cou-
pling is of the type having a main nut 3 with a locking nut 4 lo-
cated above the main nut. The main nut 3 is usually denominated
Swivel Box and the locking nut 4 is usuaily denominated Jam
Nut. The apparatus 10 is particularly to be used for connecting or

25 disconnecting a threaded coupling 1 between the production
pipes 5a, 5b of two dual bore riser joints 2a, 2b.

The apparatus 10 comprises a frame 11, which is provided with a
space 12 for receiving said threaded coupling 1. Said space 12 is
30 formed by a recess 13 in a support plate 14 included in an upper
part 11a of the frame. In Figs 1-3 ‘and 7a-7c, the apparatus 10 is
shown with the main nut 3 and locking nut 4 of a threaded cou-
pling received in said space 12 of the frame. The two riser joints
that are to be interconnected by means of these nuts 3, 4 are
35 omitted in Figs 1-3 and 7a-7c for the sake of clarity. The recess
13 has a lateral entrance opening 15 to allow said threaded cou-
pling 1 to be received in the space 12 via the entrance opening



25 di sconnecting a threaded coupling 1 between the production pipes 5a, 5b
of two dual bore riser joints 2a, 2b. The apparatus 10 conprises a frane
11, which is provided with a space 12 for receiving said threaded coupling
1. Said space 12 is 30 fornmed by a recess 13 in a support plate 14
i ncluded in an upper part 1la of the franme. In Figs 1-3 and 7a-7c, the
apparatus 10 is shown with the main nut 3 and | ocking nut 4 of a threaded
cou- pling received in said space 12 of the frane. The two riser joints
that are taovdsii/isiisgf connected by neans of these nut $cBm2dien®r35 omtted
in Figs 1-3 and 7a-7c for the sake of clarity. The recess 13 has a | ateral
entrance opening 15 to allow said thr@aded cou- pling 1 to be received in
the space 12 via the entrance opening WD 2011/154817PCT/|1B2011/001297 6
15 by noving the frane 11 over the threaded coupling in the radial
di rection t Hér bpfmoving theaframil 141 axeri el threedad|epamingaint the1FA- whi ch i s
p][ o;/ihdefl W tdialR direcflen "BiERest. 1thé Tranded1t Msenpausisy ahidwer patter sur1 f1 ace
o] e | ower, (i . §.0i.Nn r r e.frame i's
correctly po1$1ibt’ ?@ﬁ'@h i:snbrrog\ﬁ%%cﬁ'gﬁfrf% Pkgjer ?%é;ﬂralbjglblslﬁt @tég@%gga%% t he
t hr eaded” co@figenyith the: qites suitace gbihe fpwes riser joint 2a in order to

5 make sure that the frame 11 is correctly positioned in relation to

the riser joints 2a, 2b and the threaded coupling 1 between the
riser joints.

The frame 11 carries a first drive wheel set 20 arranged on a first
10 side of the space 12 for rotating the main nut 3 of the threaded
coupling 1 in order to spin in the main nut and tighten it with the
required torque or release and spin out the main nut. The frame
also carries a second drive wheel set 40 arranged on the oppo-
site side of the space 12 for rotating the locking nut 4 of the
15 threaded coupling 1 in order to spin in the locking nut and tighten
it with the required torque or release and spin out the iocking nut.
In the embodiment illustrated in Figs 1-7, the respective drive
wheel set comprises a first drive wheel 21, 41 and a second drive
wheel 22, 42, the axis of rotation R1 of the first drive wheel 21,
20 41 extending at a distance from and in parallel with the axis of
rotation R2 of the second drive wheel 22, 42. The two drive
wheels 41, 42 of the second drive wheel set are located on a
level above the two drive wheels 21, 22 of the first drive wheel
set so as to thereby allow the drive wheels 41, 42 of the second
25 drive wheel set to engage with and rotate the locking nut 4 when
the drive wheels 21, 22 of the first drive wheel set are in en-
gagement with the main nut 3.

The two drive wheels 21, 22 of the first drive wheel set are driven
30 in rotation by a first reversible drive motor 23 carried by the
frame 11 and the two drive wheels 41, 42 of the second drive
wheel set are driven in rotation by a second reversible drive mo-
tor 43 carried by the frame 11. The respective drive motor 23, 43
is a pneumatically or hydraulically operated torque motor. Each
35 drive wheel 21, 22, 41, 42 is non-rotatably connected to a gear
whee!l 24a, 24b 44a, 44b, and the output shaft of the respective
drive motor 23, 43 is connected to a gear wheel 25, 45 which is



The frame 11 carries a first drive wheel set 20 arranged on a first 10
side of the space 12 for rotating the main nut 3 of the threaded coupling
1 in order to spinin the main nut and tighten it with the required torque
or release and spin out the main nut. The frane also carries a second
drive wheel set 40 arranged on the opposite side of the space 12 for
rotating the locking nut 4 of the 15 threaded coupling 1 in order to spin
in the locking nut and tighten it with the required torque or rel ease and
spin out theobagksysig nut. I n the enbodi ment il ustr aicegshiioehbgs 1-7, the
respective drive wheel set conprises a first drive wheel 21, 41 and a
second drive wheel 22, 42, the axis off rotation RL of the first drive
wheel 21, 20 41 extending at a distance fromand in parallel with the axis
of rotation R2 of the second drive wheel 22, 42. The two drive wheels 41,
42 of the sdpoadgagemenineith thet game wheelt @dapdda pbibe fsbudrivehe two

?L i vg wheel syRdel 2%, af bhfa ﬂwiﬁ'r geafwh@eWoerg) 4ﬂ§tof591|33%eE:@n§ herivepy al | ?\r/]v

e drive : r ; e w

and rot at em{\ﬁﬁgéloéétrﬁgzzﬁﬁtth% %séoﬁcqg{]bgi éﬁivgeh\ﬁggwgﬁﬂ,ﬁngé&gf%gfi rst
drive wheel Bgtoragd is preangasbtoretale thetwe drye whaels 21T eflheadri ve

¥meel s 25, Z&d;rfd;t(%deewhbekisedri%gtbemé _cﬁ?ct?v?xth&ggﬁ@vh’g@lgﬂ ati 03 by a
Irst reversd rfe 4 e m%gj’ué %ﬁiﬁ'% tR¥ drife helR ah QEEW‘D rrve

wheel s 41, 42 of, t S n riye et are driven n.rotation by a
second rever¥NBPlE &3 ZE osnesseq ?ﬁﬁgo‘ﬁb Wgeﬁgﬁp%lﬁhﬁ@e?éspec%{i ve
drive notor @Bl dhigejmotorphdigrariangedytaorotalelthaitwedrive wpeeks 44, t or que

not or\.NhEach 4BofdheVsetbred|drdd \Agihel%let #2thes saﬁ][b direatiahl vlacmente_ct eddt 0 a
ear , r ive drive
9 9% gg“elaar @ﬁgﬁggﬁeaéﬁﬁec% td 'Pﬁ%g)gftﬁgﬁg Sﬁgg ot fﬁehtd.*?ﬁe @@?&F

not or 23, 4 0 a gear whj ch |
2011/ 154817 the gesr owheels 47‘*4%’%?@8&@#& d {g edﬁ@eg‘ggﬁelﬁhééi 24a, 44a

of the first42irive wheel 21, 41 and the gear wheel 24b, 44b of the second
drive wheel 22, 42 of the associated drive wheel set. The first drive

t 23 | t | 2 .the 5 first
irive wheet ol dronadioic*lfushafod 1 Flds 310 8% Sefbertie Yridiiocced 1o
the out P&t smbeel Bt Refdhefashdtive wneeh st igeipvidesewihpegs 28h connect ed
to the drivewxhichedie distriddtedThmetundirdumferemuieoof # idsiverwheged to

rotate the tayy aisghgﬁhe\e{ﬂgog'é\ggﬂgemggfwhh@oﬁsgméﬁgiﬁbgﬁ%%e&#tstﬁ@l in the

the drive. moligH 2R e SUEHPRARIEE 9hInSIABIG Blihdci iF FESRPEVE | vo wheel s
41, 42. |In tdivewbes! ddndd of the sacend dhiviej wbeel set isnalspaypeitdedie drive 15
wheel 20 23yieh pgdys 46r svhidhi ¥ \Whsteibused disngritei diecumfédengegst 26, whi ch
are distri b‘{hﬁddﬁﬂh‘;’%eﬁeﬁ‘%n‘a' é%ﬂﬁﬁ@ﬁ‘?ﬁ?%n fagbﬁferﬂrvbi\’ﬁgt’iﬂ%‘éhoﬁ?ﬁ:gdes' gned
for engagenent W th correspondi % ql es I'S rlgut? al o %
ci r cunf er end®!8§ 7 distiibyted glong theireuraierence of i JCKIR@ AUt £1 42 of the
second drive wheel set is also provided _
The two drive wheels 21, 22 of the first drive wheel set are ro-
25 tatably mounted to a first holder unit 27, which is pivotally
mounted to the frame 11. The first drive motor 23 is also
mounted to this first holder unit 27. The first holder unit 27 is
pivotable in relation to the frame 11 about a horizontal pivot axis
H1 (see Fig 4) to allow the drive wheels 21, 22 to be tilted in re-
30 lation to the frame about this horizontal pivot axis H1. The two
drive wheels 41, 42 of the second drive wheel set are rotatably
mounted to a second holder unit 47, which is pivotally mounted
to the frame 11. The second drive motor 43 is also mounted to
this second holder unit 47. The second holder unit 47 is pivotable
35 in relation to the frame 11 about a horizontal pivot axis H2 (see
Fig 4) to allow the drive wheels 41, 42 to be tilted in relation to
the frame about this horizontal pivot axis H2.



20 with pegs 46, which are distributed along the circunference of the
drive wheel and designed for engagenent with correspondi ng holes 7

di stributed along the circunference of the |ocking nut 4. The two drive
wheel s 21, 22 of the first drive wheel set are ro- 25 tatably nounted to a
first holder unit 27, which is pivotally nounted to the frane 11. The
first drive nmotor 23 is also nounted to this first holder unit 27. The
first holder unit 27 is pivotable in relation to the frane 11 about a

hori zont al whyAlsaehs HL (see Fig 4) to allow t he dricygsvdig@bs 21, 22 to
be tilted inre- 30 lation to the franme about this horizontal pivot axis

Hl. The two drive wheels 41, 42 of th8 second drive wheel set are

rotatably nmounted to a second hol der unit 47, which is pivotally nounted
to the frane 11. The second drive notor 43 is also nounted to this second
hol der unit Tve r@spectivohdlded] Wit 20ni47 is7displateadinmeunsd o the ation to
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ot her 1 49 so as to
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support pl ate 1 ctiv amgtl direction to

the associ atRJeH8 §rs%ﬁpgrgfnﬁ'ﬁ'§efs ESrFﬁéBFgﬁ"? 6°§%?33r IS50ta8d by reans
of whi ch t heblyorogotedsto aanolder edn i, Iwhlﬁbt'étf&jdbycﬁhn@?i@ﬂa‘tooﬂ"e When t he
rod 30, 280 I@ﬂ;ﬁdratpqréite n4a Thier Béspictieet faah 301 50 s irediainedxiabadnd support

menber 29, 3'%§88”5I§’S|th35 o‘%‘f d' ﬂoﬁ:iefr' 8$! 541 GR t'soeoﬁhea%t 4 0od, and

when the ro S ro 05|t:§aqT ection, the associ ated

second suppdi@nkeirhedZ.oby “A@an%o Wy FB?E 6A8sh¢ 2Bt i on al ong
the rod. Thuwmtateldebyespeperater Wik thaired 50, Wlamdtata@ idra Jigstwheel s 21,

22, 4|1 42 Q%%Féétﬁﬂw ]?bhet BSsbethtad slé@bhdcﬁib;hﬁt h@émb@n-zg’%ms ?é.lcusdl spl ?ced
.o en e PR o WA ELara o Mo Y R 7,
30, 50 by a iPoiieiesh ibthe PRASHAOTLCtSD, the AsRpPEiey d 84315 Tixed to
t he respect |pm-t hnbodrer29,t 427s digpkacedsint maabbpwstteleilmﬂtdm alonig and the
?;: ve ‘Qﬂete'o t @ZTh§§ 4!4 fb% t%%gbé%laﬁrtd?ﬁt Izg: der alH&!HEhé %rh@ngg }’f)t ed in
pi vot i ng t heV E‘Bﬂ'tsrg?m? garrhec{]ﬁ tﬁgm )d ? nf[el%_%n & n¥z8R! Y
30 tally displaced in relatlon to the frame 11 by being pivoted about
the vertical pivot axis V1, V2 when the second support member
29, 49 is displaced along the rod 30, 50 by a rotation of the crank
32, 52. A control rod 33, 53 is fixed to the respective holder unit
27, 47 so as to allow the holder unit and the drive wheels 21, 22,
35 41, 42 carried by the holder unit to be pivoted in relation to the
frame 11 about the horizontal axis H1, H2 by manually pivoting
the control rod 33, 53 in the desired direction.



WO 2011/ 154817PCT/ 1 B2011/ 001297 9 The apparatus 10 nmay be suspended from a
crane or other supporting device through a wire (not shown), which is
attached to an attachnent 17 at the outer end of a lifting arm18 fixed to
the frame 11. 5 The apparatus 10 is designed in such a manner that the
drive wheels 21, 22, 41, 42 can be nmade to engage with and rotate the main
nut 3 and | ocking nut 4 of a threaded coupling 1 between the production

pi pes 5a, 5b of two dual bore riser joints 2a, 2b 10 wthout interfering
wi th the amwgbusidasires 8a, 8b of the riser joints. \Weanslhwaoensrser joints
2a, 2b are to be connected to each other, a coupling part at the | ower end
of the upper riser joint 2b is posi- 5 tioned above a correspondi ng
coupling part at the upper end of the |lower riser joint 2a and said
coupling parts are brought into contact with each other. The apparatus 10
i s then posi Therappdratys d@tmay hesuspeadaddromupicraRe ProdhRESHPt he ri ser

joints with phRing@Uerde Broughce wipeniney showdf), Wiichpscsttd¢hedtohe frane
11 fac- 20 'Qﬂfg&%h%&ﬁ”ﬁ 'a‘?’lhB'cﬁﬁér%%’d.éPaQIfHEB%HH %grfcifké)d 1 $he Wher eupon
t he apparatufts Ii noved laterally towards e“threaded coupling 1 so as
to make the ¥AM®adéd coupling to enter into the space 12 of the frane. The
frame 11 &8s correctly positioned in relation to the threaded coupling 1

Ui de. sur  acg g L B e [ bl ate 14
gnd t he Iome‘fyhf_a?‘sse 1'g?n‘td'[PQg?a - gga[aé{?%g? %@%Sﬁﬁb%%%@@gﬁ%f Itohe

| ower frane Pain nllilé angdnlaaking fedi4 icdra threadedhapurling Jebebyeemp of the

ri ser jointsthaprédudtage pipyey St G saitdogdudiebsty Fizee jahtargh, g2t de menber
16, as 3fy i 'J\/ggbhggﬁ%rfeﬂif yith tF%egm%ﬂkss bofes °8a 2188 b?‘etﬂemkéf ed and the

control rods are pivoted in er to nove the drive eels 21, 22,
41, 42 towari®She nuts 3, 4 in such a manner that the pegs 26 of the
drive wheels 21, 22 of the first drive wheel set are brought into

teﬂgage_rrent \tf\WHmheoei@@r%immhmbweeﬁa _5eid&:ntn|é©téii5§1@@‘a@hQﬂPeﬁ,LﬁfaCE OL
o ue e SSUP AR R ehi ot O 20 gl T,
in the elvel bpRed aboyeea SR SIONUBY LOURITG BaD13Y HrR doper end of
the lower riser joint 2a and said coupling parts are brought into
contact with each other. The apparatus 10 is then positioned in
front of the threaded coupling 1 hetween the riser joints with the
lateral enfrance opening 15 of the space 12 in the frame 11 fac-
20 ing the production pipes 5a, 5b of the riser joints, whereupon the
apparatus 10 is moved laterally towards the threaded coupling 1
50 as to make the threaded coupling fo enter into the space 12 of
the frame. The frame 11 is correctly positioned in relation to the
threaded coupling 1 when the envelope surface of the threaded
25 coupling abuts against a guide surface 19 at the inner end of the
recess 13 in the support plate 14 and the lower riser joint 2a
abuts against the guide member 16 of the lower frame part 11b,
In this position, the annulus pipes 8a, 8b of the riser joints 2a, 2b
face away from said guide surface 19 and guide member 16, as
30 illustrated in Fig 6. The cranks 32, 52 are then rotated and the
control rods 33, 53 are pivoted in order to move the drive wheels
21, 22, 41, 42 towards the nuts 3, 4 in such a manner that the
pegs 26 of the drive wheels 21, 22 of the first drive whee! set are
brought into engagement with the corresponding holes 6 in the
35 envelope surface of the main nut 3 and the pegs 46 of the drive
wheels 41, 42 of the second drive wheel set are brought irito en-
gagement with the corresponding holes 7 in the envelope surface



10 of the locking nut 4. Thereafter, the first drive notor 23 is operated
to rotate the drive wheels 21, 22 of the first drive wheel set in order to
spin in the main nut 3, whereupon the nmain nut 3 is tightened by applying
the required torque to it by neans of the 5 first drive notor 23. During
the spinning in of the main nut 3, the drive wheels 21, 22 of the first
drive wheel set will tilt about the horizontal axis HlL together with the
first holder unit 27, as illustrated in Fig 7b. In the next step" the
second dri weos@Ri/Blisi43 IS operated to rotate the drivervieehsazsl, 42 of the
second drive 10 wheel set in order to spin in the |ocking nut 4, whereupon
the locking nut 4 is tightened by appl®ing the required torque to it by
means of the second drive notor 43. During the spinning in of the | ocking
nut 4, the drive wheels 41, 42 of the second drive wheel set will tilt
about the hoofi thentcedkiregkinsit 2 Thefeafiter, Whe firshdrive snetedohdl in@P@Er unit 47,
i’is ik! | ust rtatgéditt% Ejttﬁte7?ne QeivienghEBR 2P PRI dTathienfidh driviegWwhesi set of t]pet )
ocki ng nut A4, e torgue. i [ . ns o e
drive wheel sl_n2<1r1dﬂ'e2§2too%81ﬂhlg ﬁ?%g‘hﬂ‘%gweﬁtrggggﬁéﬁaqﬁ%gﬁp%sﬁr| ve not or
23. Final | y,tighenadi ke appdeing the required torguete it BY J&@AS¥fol& he nuts 3,
4 by 20 mandigydirive mbtéhe3cDamiog BR spidinamgl in bé teemaiol nutodistes, 53 and

the apparat Ugidd Wdi®WAd 2IRY thé GiFst litivel wRkel SENLAI 4R aBSut tHe appar at us

10 can be used.iIn .a correspondi manner i.n .o r to.discaonnect a threaded
coupling 1 UENEEHAL A8\ F@eﬁ’%‘%ﬁ%& &'Q‘aﬁ‘ezg.mzégiﬁré‘&bta?; fs "8 according
to a second teateddinrEig 7df. Inhthepnextistep nthenseeand irve matpardedis n Fi gs

8;1 12-dThi S apEratdd 3o Ldtaies the drvaisgtbdlors Goapesst inegseconld sdrivenect i ng a
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nut 4 | ocat edeabsvef thee sesbondnditive Thetcappdr Bruningl e ispirpangiioudtrly to be
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D011/ 1548178 ‘F'B%%tli"/"gd%zé%’°Eiq%§_é‘°§f?°ﬁ'ﬁé§a§%pggi@ El@% Y”E‘jrﬂnté% by a
recess 11%a isecemduppistersumpptn % dfestiated; cFigidg. iDring the SAN11" and a
| ower openi ngngSip &ndntighteyirsy rof cthesickRing mua 4,otkeer tergppoist maiat e 14b
5150 oxt endaed o Re, a‘f“&f:b’eﬁ%?“é CRIAE e B
15a, 15b. Atbfaoftirsiégﬁ’elﬁ'ﬁ'e@géﬁgﬁéﬂ ﬁgeﬁjvﬁe Fh@ggﬁ?uﬁga&r %a, 8b of a
riser joint diivomwhaeled®bt22hd1i dZeprenglegsedhorethrdiityed reduss 13a,
13b. 10 gbhe haabBuddng dftheranks B2 53 arve thdreohtrobtod¥039) 58 andlr i ve wheel
21 rotat abl Y, QoK &diQ 1018 bR APad tfdrh The HIsde 18ind B PR 2 T OF

mal nut of "the rea cou |

rotating the in order to spin in the

N

mai n Ut ancBRRAALE 10,547 OF WIRA 1 GuFPEESRERNE BRNFEY EROEIENE® Spi n out
t he mai n nutdistbenéctaarthrehdeldseowaing éhedwesndpootiserdoinvte 2eheldl. set 40
with a drive wheel 41 rotatably nounted to the frame on the opposite

cooor gt A0 SRS S0T Ak g B 4 R0cbHg 4B AL frobra e I caded
required torggM ipveptipedsdlivsiaated i bias §h1e"--IU'E§i3rPg§’at’ig¥u.5 Theisatd ve wheel
be used for connecting or disconnecting a threaded coupling 1
hetween a lower riser joint 2a and an upper riser joint 2b (see Fig
8) of a completion and work over riser where the threaded cou-
30 pling is of the type having a main nut 3 with a locking nut 4 lo-
cated above the main nut. The apparatus 10’ is particularly to be
used for connecting or disconnecting a threaded coupling 1 be-
tween the production pipes 5a, 5b of two dual bore riser joints
2a, 2b.
35
The apparatus 10’ comprises a frame 11, which is provided with
a space 12 for receiving said threaded coupling 1. Said space 12



20 21 of the first drive wheel set is driven in rotation by a first
reversible drive notor 23 carried by the franme 11 and the drive wheel 41
of the second drive wheel set is driven in rotation by a second reversible
drive nmotor 43 carried by the frame 11. The respective drive notor 23, 43
Is a pneumatically or hydraulically 25 operated torque notor. A first
mati ng wheel 34 is rotatably nounted to the franme 11 at the | ateral
openi ng 15¢c on said second side of the space 12 (see Figs 9-11). This
first mati Rgoyhesks134 1S horizontally di spl aceabl e 3@Tamotiedhiatzi on to the
frame 11 against the action of a spring force froman advanced position to
a retracted position. A second nmating! fheel 54 is rotatably nounted to the
frame 11 at the lateral opening 15c on said first side of the space 12.
This second mating wheel 54 is horizontally displaceable in relation to 35
the frame 1llhasganngppehepanindn Saf faamest biga frecess fIidenimAnadRBgted

position to gy f%ﬁt@d1m5h&au@@d Fhmd FRReS Mi1vendes ldwembeehirdd, 54 has

R e e

drive wheel intheframentis Fugheppprhgthfnirace12ias,arly @HOBﬁ"t sanme
vertical 8 evidc entddnﬂng raomg e apacke 2bietweehesdid Zlbmzfr ark ldwest drive

wheel set, V&;f‘érﬁ S%?t?“ﬁl é18t '1@9 vm)eheé et B pEEaVEafeOsnt he same
ey %'hogﬁ

verti cal Pnd drive

wheel set. Bt EHE éﬂé@erdﬁims'sc%rr?ﬁ'é%‘?i&tL%ea{npﬂ ?tn% §dr aulic
cylin- der abemaneetivcoet:e@s fidand3b1 and the second mating wheel 54 10 is
connected to a second hydraullc cylinder 55 nounted to the frane 11. The

first g norpipeln 34 1 Sadiew aﬁgtaahge w%déél%ﬂ'ioe%fhoé‘&r%@ﬁﬁég he drive

wheel 21 ~of qCﬁJ P& rst
hydraul i ¢ cydt Fefatally meupt ottta)e fEee @ Pfﬁ A9 %BH?F@N his drive
wheel 21. THer setading flee majnwinded of 3h&4hreadiid pbapbadliein arderetadi recti on

towards the sgﬂh\{ﬁ tWeerﬁb.rflilauP%nH %ﬁqm}ulﬂfth@ré\dﬂﬁ%d s6tquenderet he action
Sgai net "t hi 4eaRY A natn it B5Fma bl DTRE! wafhe 13 s Bk e L, Tt

s g 1or ce acting on
the firdf meaasgdwssive uheel sebrd@dwith 2 s‘HH%gNl ?n‘?:l edot#Hable first

mounted to the frame on the opposife second side of the space
12 for rotating the locking nut 4 of the threaded coupling 1 in or-
der to spin in the locking nut and tighten it with the required
torque or release and spin out the locking nut. The drive wheel
20 21 of the first drive wheel set is driven in rotation by a first re-
versible drive motor 23 carried by the frame 11 and the drive
wheel 41 of the second drive wheel set is driven in rotation by a
second reversible drive motor 43 carried by the frame 11. The
respective drive motor 23, 43 is a pneumatically or hydraulically
25 operated torque motor.

A first mating wheel 34 is rotatably mounted to the frame 11 at
the lateral opening 15¢ on said second side of the space 12 (see
Figs 9-11). This first mating wheel 34 is horizontally displaceable
30 in relation to the frame 11 against the action of a spring force
from an advanced position to a retracted position. A second
mating wheel 54 is rotatably mounted to the frame 11 at the
lateral opening 15c¢ on said first side of the space 12. This
second mating wheel 54 is horizontally displaceable in relation to
35 the frame 11 against the action of a spring force from an
advanced position to a retracted position. The respective mating
wheel 34, 54 has an axis of rotation R3 (see Fig 10} which



20 hydraulic cylinder 35, and the above-nentioned spring force acting on
the second nmating wheel 54 is exerted by a spring included in the second
hydraulic cylinder 55. In the enbodinment illustrated in Figs 8-12, the
frame 11 is car- 25 ried by a swing armunit 60, by neans of which the
frame 11 is noveable to and fro between an advanced wor ki ng position (see
Fig 12c) and a retracted resting position (see Fig 12a). In the

illustrated exanple, the swng armunit 60 conprises two parallel |inks
6la, 61b arwengethein a first side of the frame 11 andrisbidd:zparal l el
| i nks 62a, 62b arranged on the opposite side of the frane, as illustrated

in Fig 8. The respective link 6la, 612 62a, 62b is articulately connected
to the frane 11 via a first joint 63 at a first end of the |ink and
articulately connected to a base 64 via a second joint 65 at the opposite
end of the IéxtkndgHn patailgl with 85 axig obootalicRIapbtheyerpesiveof a

hydraul i ¢ cydrivirhe@$ 2 i1CHTIod fiosiermenihg whael Bqlisadrehngedrimetieed to the

Ei‘fEnﬁf‘ngnﬂﬁm%@%ﬁﬁﬁﬁeﬁﬂ%ﬁE%%@%ﬂ?ﬁ%@%%@%@%ﬁ 2R on &
first side dirstrive yneel1sehowhiersak tgeaserPnhdnd %s‘ivt‘%e'sﬁg 1%f the
frame 115 Thersnged car theusamesOeiticabilevelain the franed dtli @ the drhve base 64 by

means of theyhy, IrQbe@h@gbbgﬂgrdrﬁ@ whe@bskp thereby nove the franme 11
bet ween the working 5position and the resting position. The apparatus 10

i s designed in such a nanner that the drive wheels 21, 41 can be nade to
engage wit h B firsh Bxadinghwhesl #4nist canaeetedolokarfi shiydaagic §Ytimr eaded

coupling 1 hidrme®mélretedQoriddufrhiman1pigres tiva sebbndimativng dwredeitiar e ri ser
Jolnts 48 28 ddbctOlitiol 81 SICAHd Mgabhiit, chfnden S5 mddANiE BRSO Of L he

(r)|t rs]g Jornt Sframe ‘P1 *De flrs? métlng W eeef 342|s %lsplacegﬁe in th%cé to each

tion towards the drive wheel 21 of the first drive wheel set under
the action of the first hydraulic cylinder 35 in order to press the
main nut 3 against this drive wheel 21. The second mating wheel

15 54 is displaceable in the direction towards the drive wheel 41 of
the second drive wheel set under the action of the second hy-
draulic cylinder §5 in order to press the locking nut 4 against this
drive wheel 41. The above-mentioned spring force acting on the
first mating wheel 34 is exerted by a spring included in the first

20 hydraulic cylinder 35, and the above-mentioned spring force act-
ing on the second mating wheel 54 is exerted by a spring in-
cluded in the second hydraulic cylinder 595.

In the embodiment illustrated in Figs 8-12, the frame 11 is car-
25 ried by a swing arm unit 60, by means of which the frame 11 is
moveable to and fro between an advanced working position (see
Fig 12c¢) and a retracted resting position (see Fig 12a). In the il-
lustrated example, the swing arm unit 60 comprises two parallel
links 61a, 61b arranged on a first side of the frame 11 and two
30 parallel links 62a, 62b arranged on the opposite side of the
frame, as illustrated in Fig 8. The respective link 61a, 61b, 62a,
62b is articulately connected to the frame 11 via a first joint 63 at
a first end of the link and articulately connected to a base 64 via
a second joint 85 at the opposite end of the link. The swing arm
35 unit 60 is actuated by means of a hydraulic cylinder 66, which at
one end is articulately connected to the base 64 and at the other
end is articulately connected to a cross bar 67 extending be-



coupling part at the |lower end of the upper riser joint 2b is posi- 15

ti oned above a correspondi ng coupling part at the upper end of the | ower
riser joint 2a and said coupling parts are brought into contact with each
other. The frame 11 is noved by neans of the swing armunit 60 fromthe
resting position (see Fig 12a) to a position in front of the threaded
coupling 1 between the riser joints 20 with the |ateral opening 15c of the
space 12 in the franme 11 facing the annul us pipes 8a, 8b of the riser
joints (seexdrb@uikddd) ., Whereupon the frame 11 is novedrimyasksdsmst he t hreaded
coupling 1 so as to nmake the threaded coupling to enter into the space 12
of the franme. Wen the threaded couplihg 1 conmes into contact 25 with the
mati ng wheels 34, 54, it will force the mati ng wheels 34, 54 apart agai nst
the spring force exerted on the respective mating wheel so as to thereby
al | ow t he t Hwesdea linkupla oy a dirshsigie ohthe framesfbgcﬁmdla.llrrhw&aroawe 11 is
CO”FCt ly pQﬁétd;Smgﬁté Bideebﬁltlﬁ@ﬂrérﬁethﬁhThé %&ﬂﬁz #revRhitng0 id pMren an .
annul us pip : r i [ , respective
support pl afbetgﬁ%a',n %gﬁsahtgeﬁﬁ%r%{?germdtai% %\Aiéerg%o iﬁe wh&?P%LﬁTecsts;pme mai n nut
3 agai nst t Kerdfg ve amdeitherely maxe the fang iebehwaan fig WKW t he action
of the fbrstpdsjtiomanidctheylestidgrp@btiand the first drive notor 23 is
operated to rotate the drive wheel 21 in order to spin in the 35 main nut

3, whereupon.the main nut.3.is, tightened by applyin he.required torque
to it by rregrrﬁe GPPARRIUS; ﬁgt '%Fie\?égq'fﬁffb'? ) ﬁn’gf’"ﬁgeﬁéﬁ?te&%gﬁ“{tehe second
drive notor wigegls Shefhican be madette enagageywity Brd1 B8 ey tas/m&P011/ 001297
14 drive wherlt #lardf l6tingesond df iavehmdaeield sotplimg or tetweenstien in the

| ocki ng (]But rp‘}odﬂ@ﬁaﬁtwggs e dbosrinpg dudi lfbrigsr'{;élg ﬁrﬁ@eﬁa,b%%%&y@ ng the
. . h
Cpinni vy | b CARAtrtaring: Wit G anRUIg Srﬁé"%ta%ﬁwq”ﬁé@é&md mat g wheel

54 presses the locking nut 4 against the drive wheel 41 of the second
drive wheel \ggEnURGSHiséNPiRGt 28MN20Tark 6 1FeeoRfettedrialédch emdrmder S5.

S e FBBER APellol a8 She e R W30 g o, o7l |
drive wi8el tirmeseabawd a errasponding ¢eupbngrPars atfhRayprer eAd 9fane 11 is
moved away ftherotee riserejoinoRatsn®sai®eooplingpertofare herosghhdntar m unit 60
fromthe "‘Drclﬁin’?&lctp\gﬁhté bfhd e HeS ¥ 19981 hbP8d b§Smiehhydriked in Fig
8. The apparatus 1 C .us?d In morora)cspoogs(rjl ng; mﬁgnﬁ[ in order to
di sconnect a?‘vf'ﬂgéa[ﬂang frloﬁ'b He pes R ROSIHIC ™M 5180EI9 [7hI%aRP- 2b. The
i nventi on i sitien dodray ofothe thraagdedeseundiogr 1 iedwees theerisen joigi nent s
descri bed ahgttethénatehal 6pahing’ ¥5c ke pariebi 2 it itee ftameodi fasat i ons
thereof wilk,b&naPRARGRE bibed BE" B oM fhd AGEF joints (see Fig 12b),
whereupon the frame 11 is moved towards the threaded coupling
1 so as to make the threaded coupling to enter into the space 12
of the frame. When the threaded coupiing 1 comes into contact
25  with the mating wheels 34, 54, it will force the mating wheels 34,
54 apart against the spring force exerted on the respective
mating wheel so as to thereby allow the threaded coupling to
enter into the space 12. The frame 11 is correctly positioned in
relation to the threaded coupling 1 when an annulus pipe has
30 been received in the slot 16a, 16b of the respective support plate
14a, 14b. The first mating wheel 34 will press the main nut 3
against the drive wheel 21 of the first drive wheel set under the
action of the first hydraulic cylinder 35 and the first drive motor
23 is operated to rotate the drive wheel 21 in order to spin in the
35 main nut 3, whereupon the main nut 3 is tightened by applying
the required torque to it by means of the first drive motor 23. In
the next step, the second drive motor 43 is operated to rotate the



20nary skill in the art without departing fromthe basic idea of the
i nvention such as defined in the appended clains. WO
2011/ 154817PCT/ 1 B2011/ 001297 15 CLAIMS 1. An apparatus for connecting or
di sconnecting a threaded coupling between two riser joints of a conpletion
and work over riser where the threaded coupling is of the type having a
main nut wth a |ocking nut |ocated above the main nut, wherein the
S5apparatus (10; 10') conprises: - a frame (11), which is provided with a
space (12) Wwenomeagiyvi ng said threaded coupling; - aedrimsindizive wheel set
(20), which is carried by the frame (11) and conprises one or nore
rotatable drive wheels (21, 10 22) f&# rotating the main nut of said
t hreaded coupling in order to spin in the main nut and tighten it with the
required torque or release and spin out the main nut; - a first drive
mot or (23) cdrive evhésl 4heffthanseqand drise wbeat sayinardeohe sein idre drive
\Aheel(zogﬂmt%%) Ifkihdpendti 4 stvHéireMBon h&evwmlin@eiéxt 4 ig tigtendddpy ve wheel
set : r . r @ I 0 r nore
Fotat abl e drfoRNIiEL TS (raGirdy oGS 1BTE the e dtip ER cetBRa BT, |
t hr eaded coufRieigd3 nDyFiggrtheosripNNg imapddighieringgohihe IR §Mten it 20
with the & eqq) thedsecongienating evfesd 64 pde sqesntteutockitegg hat i agaimst ; and - a
Secong d“\/m@ RV 4%?91 6] %0 bt 9¥céﬁk?dfrrva%mhéé|1éetfll%déroﬂ@_ h&osai d one or
rore drive Vofthe slcohd h dr%uli%: ceyllsn%l%?n%. f)'u\r/i%g eeespl"\“n%tir\g in and

tightening of the locking nut 4, the torgue is maintained to the

main nut 3 by means of the drive wheel 21 of the first drive wheel
10 set and the first drive motor 23. Finally, the frame 11 is moved

away from the riser joints 2a, 2b by means of the swing arm unit

60 from the working position to the resting position, as illustrated

in Fig 8. The apparatus 10’ can be used in a corresponding man-

ner in order to disconnect a threaded coupling 1 between two

15 riser joints 2a, 2b.

The invention is of course not in any way restricted to the em-
bodiments described above. On the contrary, many possibilities
to modifications thereof will be apparent to a person with ordi-

20 nary skill in the art without départing from the. basic idea of the
invention such as defined in the appended claims.



25and wherein said one or More drive wheels (41, 42) of the second drive
wheel set are located on a | evel above said one or nore drive wheels (21,
22) of the first drive wheel set so as to thereby allow said one or nore
drive wheels (41, 42) of the second drive wheel set to engage with and
rotate the locking 30 nut of said threaded coupling when said one or nore
drive wheels (21, 22) of the first drive wheel set are in engagenent with
the main nut of the threaded coupling. WO 2011/154817PCT/1B2011/001297 16
2. An appangé ssyaaefrding to claim 1, characteri zedpthise11bdigy said one or
nore drive wheels (21, 22) of the first drive wheel set are rotatably
mounted to a first holder unit (27), Mhich is pivotally nounted to the
frame (11), the first holder 5 unit (27) being pivotable in relation to
the frame (11) about a first horizontal pivot axis (Hl1) to allow said, one
or nore driveLAMBl s (21, 22) of the first drive wheel set to be tilted in
relation to the frane about said first horizontal pivot axis (Hl),;, and 10-

that said ' (4 f wheel set
are rotatably BBy I SRETeAd B Aiarfieckih £ el ThoF o€
mount ed to t hepPingetpeen twagisesdaius el a&ormwpilonmd kPR vot abl e i n
relation to thesér ameré he thhendedicoaplimg ihof trotymd hapvingt aamaim (H2) to

al low sald onenff withoa | r@él&ngrdu‘(%ﬁﬁ'l‘”e?rébé\f’elthé%?aiﬁf nyDGreeeRMedr i ve uheel

set to bg tilte bout sai d second hori zont al
S

In reI
pi vot axPs (H2$PParatug ( ié i étWBd§%§ ‘ding to claim2, characterized in
that the 20 firsa ﬂﬂ&h‘l@eHUnlwhlGQﬂﬁ P@Vdﬂ%fbl‘a‘aﬁ'eabﬂ}'aﬂ?ﬁ)lﬁmbfprt et he frame

(11), the first halpersaidithrédded bgupgn@orl zontal 'y displaceable in

relation to the f I r ls (21, 22)
of the first dri vé%eg}@e ﬁ"?‘tegi BQY"@@} zon@gl B c%ﬁjﬁ??l ag ﬁg fgé]%%d fro
bet ween a retractldd BLFOMPRISESONA CEAVOrEED é\%@ {4}t.eaded

coupl i nd0Or ecei ve2R) fmsmtdtlngpttrmn(am)nmh‘ of heaidl rthnmc(em)coapﬂngnnadvanced

position in 9”93&%‘?% éﬁnﬁhnﬁﬁé%éihfﬁ@tdﬁﬁdq B ﬂlgwutﬂ théregRiagat us _
according to cl alé%n C araccﬁerlzedhthn 0 the second hol der unit

(47) is displace W/e %ﬁﬁ{e@cfet%n e PY 2}1 e second hol der unit
(47) being hori zoAtfgst Wlﬂﬁslﬁpmfe%ﬂﬂ)ecﬂfﬁeﬂebhﬁ ofranee {hd) foraratat-11) to
al | ow sai d one Ghgngdid shé ve mbieetifivéAthedid)(2df 22hefthedindt drivee wheel set
to be hqggi zontal | kogj g&l' aced to and fro between a retracted posi -
- a second drive wheel set (40), which is carried by the
frame (11) and comprises one or more rotatable drive
wheels (41, 42) for rotating the locking nut of said threaded
coupling in order to spin in the tocking nut and tighten it
20 with the required torque or release and spin out the locking
nut; and
- a second drive motor (43) carried by the frame (11} for
rotating said one or more drive wheels (41, 42) of the sec-
ond drive wheel set;
25 and wherein said one or more drive wheels (41, 42) of the
' second drive wheel set are located on a level above said one
or more drive wheels (21, 22) of the first drive wheel set so as
to thereby allow said one or more drive wheels (41, 42) of the
second drive wheel set to engage with and rotate the locking
30 nut of said threaded coupling when said one or more drive
wheels (21, 22) of the first drive wheel set are in engagement
with the main nut of the threaded coupling.

35



35 tion out of engagenent with a threaded coupling received in said space
(12) of the frame (11) and an advanced position in engagenent with said

t hreaded coupling. WO 2011/154817PCT/1B2011/001297 17 5. An appar at us
according to any of clains 2-4, characterized in that the first drive
notor (23) is mounted to the first holder unit (27), and that the second
drive notor (43) is nounted to the second holder unit (47). 5 6. An
apparatus according to any of clains 1-5, characterized in that the

respective @WpbMpiphee!l set (20, 40) conprises a firsrgibMBoredreel (21, 41)
and a second drive wheel (22, 42), the axis of rotation (Rl) of the first

drive wheel (21, 41) extending 10at al@listance fromand in parallel with
the axis of rotation (R2) of the second drive wheel (22, 42). 7. An
apparatus according to claim®6, characterized in: - that a first gear
wheel (24a, 24#n appamtus acapating tootinbutiechpgnotedizediinist drive wheel

(21, 41) and a-3REPLHIHERAE oWAre (U whibls (1, M2y 6O ARNdRRANECt ed to
e "o ona “radhelisE Y66 robl AP RSN, Hhlae RClaAet o
motor (23, 43) vdiebds Rivataliyt mouned tpvibenfiagie §&1), Abe(Brst hriger s i n
erf}ggvepﬁefﬂ d\rl\1 s/hmﬁa(z’i)fbéiab ;&indta&ﬂednde@ﬂi&n weléedia dr4dé a1 12%0-.4@,” jéelb) to
\e/theel s (21, 22%%58%%%3%1 p?gé?t %@f\?@%}atfge?ﬂikgtsatlﬁzge I.dt egmé;r wheel s
(243, 24b, 25, Whesls 42h, 23kt the TSt ARVE hseh srt LCbE ek tedny of
cl ai ns 1- 7 chatiact &y ithedfraing: about said first horizontal pivot axis (H1),
and
10 - that said one or more drive wheels (41, 42) of the second
drive wheel set are rotatably mounted to a second holder unit
(47), which is pivotally mounted to the frame (11), the second
holder unit (47) being pivotable in relation to the frame (11)
about a second horizontal pivot axis {(H2) to allow said one or
15 more drive wheels (41, 42) of the second drive wheel set to
be tilted in relation to the frame about said second horizontal
pivot axis (H2). ‘

3. An apparatus according to claim 2, characterized in that the
20 first holder unit (27) is displaceably mounted to the frame
(11), the first holder unit {27) being horizontally displaceable
in relation to the frame (11) to allow said one or more drive
wheels (21, 22) of the first drive wheel set to be horizontally
displaced to and fro between a retracted position out of en-
25 gagement with a threaded coupling received in said space
(12) of the frame (11) and an advanced position in engage-

ment with said threaded coupling.

4. An apparatus according to claim 2 or 3, characterized in that

30 the second holder unit (47) is displaceably mounted to the

frame (11), the second holder unit (47) being horizontally dis-

placeable in relation to the frame (11) to allow said one or

more drive wheels (41, 42) of the second drive wheel set to

be horizontally displaced to and fro between a retracted posi-

35 tion out of engagement with a threaded coupling received in

said space (12) of the frame '(11) and an advanced position in
engagement with said threaded coupling.



- that the respective drive wheel (21, 22) of the first drive wh

provided with

pegs (26), which are distributed 30 along the circ

of the drive wheel and designed for engagenent with correspondin

di stri buted al

ong the circunference of said main nut; and - that

respective drive wheel (41, 42) of the second drive wheel set is
with pegs (46), which are distributed 35 along the circunference
drive wheel and designed for engagenent with correspondi ng hol es

di stri but edyghfgsdihe circunference of said | ocking pehszo11d¥2207
2011/ 154817PCT/ 1 B2011/ 001297 18 9. An apparatus according to claim1,

characteri zed
openi ng (15a),

in: that said space (1P.in the frane (11) has an
a | ower opening (15b) and a |l ateral opening (15c)

eel set is
unf erence
g hol es

t he

provi ded
of the

upper
, the

| ateral opening (15c) extending along the space (12) between 5said upper
and | ower op®nifrgappafaus HeoprdingHatamyhef Claims 24 ebanaetdrizad in 20)

conprises a drigyg YIE§irs{ %i)verﬁio%@l?%ﬁ) 'F?Hﬂé@ﬁ'tetdoté RRe ffidfehdiddy

opposi te sec- ¢mel secaeddroldes Undddéb (12);
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An apparatus according to any of claims 1-5, characterized in
that the respective drive wheel set (20, 40) comprises a first
drive wheel (21, 41) and a second drive wheel (22, 42), the
axis of rotation (R1) of the first drive wheel (21, 41) extending
at a distance from and in parallel with the axis of rotation (R2)
of the second drive wheel (22, 42).

. An apparatus according to claim 6, characterized in:

- that a first gear wheel (24a, 44a) is non-rotatably connected
to the first drive wheel (21, 41) and a second gear wheel
(24b, 44b) is non-rotatably connected to the second drive
wheel (22, 42) of the respective drive wheel set; and

- that a gear wheel (25, 45) connected to the output shaft of
the drive motor (23, 43) associated with the drive wheel set
(20, 40) is in engagement with said first and second gear
wheels (24a, 24b, 44a, 44b) to allow the drive motor (23, 43)
to actuate the first and second drive wheels (21, 22, 41, 42)
of the drive wheel set through- these gear wheels (24a, 24b,
25, 44a, 44Db, 45).

. An apparatus according to any of claims 1-7, characterized

in:

- that the respective drive wheel (21, 22) of the first drive
wheel set is provided with pegs (26), which are distributed
along the circumference of the drive wheel and designed for
engagement with corresponding holes distributed along the
circumference of said main nut;, and

- that the respective drive wheel (41, 42) of the second drive
wheel set is provided. with pegs (46), which are distributed
along the circumference of the drive wheel and designed for
engagement with corresponding holes distributed- along the
circumference of said locking nut. '

on a
set (40)
1) on the



- that a first mating wheel (34) is rotatably nounted to the franme (11) at
the lateral opening (15c) on said second side of the space (12); and 15-
that a second mating wheel (54) is rotatably nmounted to the frane (11) at
the lateral opening (15c) on said first side of the space (12). 10. An
apparatus according to claim9 characterized in that the 20 respective
mati ng wheel (34, 54) is horizontally displaceable in relation to the
frame (11) against the action of a spring force from an advanced position

to a retrackgehipiedbi on. 11. An apparatus accordi ng tpergdigaidror 10
characterized in: 25 - that the.first mating wheel (34) is arranged on

the same vertical level in the frane {81) as said drive wheel (21) of the
first drive wheel set; and - that the second mating wheel (54) is

arranged on the sane vertical level in the frame (11) as said drive wheel
(41) of the BOgecappamitus @cehedingstetclaira. irchargaterized dtcording to any of

ﬁ' g'rgﬁl |9C1(1: flha Rat 8alFS abé\uz)m@ﬁetfmnéqna HalSar %Qpbr%féﬂmteﬁaﬁl L' rst
; ! Kéga G akgbpanity Thabhahdce 1437, éé%%f&gtﬂ%% I, Thoel

wheel (34) bei
(21) of the fi faterairopeningedsScdaxtendiag aleagdaths shacs (12kbeiwean wo
2011/ 1542517PCT/35E&20|’5ﬁé£)aﬂ;a%wb9 opetvirgs  t5ay1 Stsgler (35) I n order to press

said main nut aggbpshelfist dive’ Whdieet(@h) cSRfrises a drive wheel
(21) rotatably mounted to the frame (11) on a first side of said
space (12);
- that the second drive wheel set (40) comprises a drive wheel
10 (41) rotatably mounted to the frame (11) on the opposite sec-
ond side of said space (12),

" - that a first mating wheel (34) is rotatably mounted to the
frame (11) at the lateral opening (15¢) on-said second side of
the space (12); and

15 - that a second mating wheel (54) is rotatably mounted to the
frame (11) at the lateral opening (15c) on said first side of the
space (12).

10.An apparatus according to claim 9, characterized in that the
20 respective mating wheel (34, 54) is horizontally displaceable
in relation to the frame (11) against the action of a spring

force from an advanced position to a retracted position.

11.An apparatus according to claim 9 or 10, characterized in:

25 - that the first mating wheel (34) is arranged on the same ver-
tical level in the frame (11) as said drive wheel (21) of the
first drive wheel set; and »

- that the second mating wheel (54) is arranged on the same
vertical level in the frame (11) as said dnve wheel (41) of the

30 second drive wheel set.

12.An apparatus according to any of claims 9-11, characterized
in:
- that the apparatus (10') comprises a first hydraulic cylinder
- 35 (35) mounted to the frame (11), the first mating wheel (34)
being displaceable in the direction towards the drive wheel
(21) of the first drive wheel set under the action of the first



- that the apparatus (10') conprises a second hydraulic cylin- der (55)
nmounted to the frane (11), the second mati ng wheel 5 (54) being
di spl aceable in the direction towards the drive wheel (41) of the second
drive wheel set under the action of the second hydraulic cylinder (55) in
order to press said | ocking nut against this drive wheel (41). 1013. An
apparatus according to any of clains 9-12 characterized in that the
apparatus (10') conprises a swng armunit (60), which carries the frane
(11) and bywomansssdd Which the frame (11) is noveablperimo@didshr 0 bet ween
an advanced working position and a retracted resting position. 15 14.An
apparatus according to claim 13, chardtterized in that the swing armunit
(60) conprises two parallel links (6la, 61b) arranged on a first side of
the frame (11) and two parallel links (62a, 62b) arranged on the opposite
side of the frhypdraullsecylinder2353peariee to iniksg 6aid main, nWd&gaisgh) bei ng
articulately cgyisepiviwheel (B1) bage (11) at a first end and articul ately
connected to a 6 accordi ng
to any of clai m?ﬁiteﬁf’ ékg actp%s(ﬁ@ 9§®Eﬁsgg%afe%€n@%gﬁpg® gﬁdl‘l ve notor
(23, 43) is a PRE(HA MAntedde thedrame chi yh 6&@@(‘9@?8?‘&&@ #8k or .
5 (54) being dlsplaceable in the direction towards the drive

wheel (41) of the second drive wheel set under the action of

the second hydraulic cylinder (55) in order to press said

locking nut against this drive wheel (41).

10 13.An apparatus according to any of claims 9-12, characterized
in that the apparatus (10’) comprises a swing arm unit (60),
which carries the frame {11) and by means of which the frame
(11) is moveable to and fro between an advanced working po-
sition and a retracted resting position.

15
14_An apparatus according to claim 13; characterized in that the
swing arm unit (60) comprises two parallel links (61a, 61b) ar-
ranged on a first side of the frame (11) and two parallel links
(62a, 62b) arranged on the opposite side of the frame, the re-
20 spective link (61a, 61b, 62a, 62b) being articulately connected
to the frame (11) at a first end and articulately connected to a
base (64) at its opposite end.

15.An apparatus according to any of claims 1-14, characterized
25 in that the respective drive motor (23, 43) is a pneumatically
or hydraulically operated torque motor.



