| METHOD FOR WITHDRAWAL AND INSERTION OF A DRILL PIPE STRING IN A BOREHOLE AND
ALSO A DEVICE FOR USE WHEN PRACTISING THE METHOD There is described a device for
running a pipe string, more 5 particularly by there being arranged, at a drill-floor opening which is
arranged to receive a pipe string, at least two cooperating pipe-handling units, each, independently of

" the other or in cooperation with the other, arranged to releasably hold the pipe string fixed and to move
the pipe 10 string in its axial direction, and also to move a pipe Section in the axial direction of the pipe
string and rotate the pipe section around the axis of the pipe string. Through the change from manual
to mechanized and remote-operated pipe handling on drilling installations arranged for 15 exploration
and production drilling for, inter alia, oil and gas, the efficiency during the insertion or the withdrawal of
the drill string, so-called running of the drill string or "tripping"”, or the equivalent for other pipe strings,
for example casing, has become considerably reduced. While, in 20 manual make-up or break-out, it
was normal to handle GO pipe sections per hour, the capacity has now fallen by half. In deep-water
drilling and in the drilling of increasingly longer wells, very long pipe strings are used today, and there
is an increased need to reduce the time for insertion 25 and pulling-out and reduce the costs of such
operations. 2 By the techniques of today for inserting a drill string into the borehole, the drill string is
constructed step by step from sections consisting of one, two or three joints of pipe. The part of the
pipe string which has been moved down into s the borehole (or down into a riser connecting the

borehole to tNESHRE:EPRtANETER B HRNRITRSERES P defats o Fab nERthumbRdRth tHE dril
floor by means afiiedae meehatiz® (3lipsvatdtheoppesiringisieraiened bya new pipe section

being moved from a pipe rack down onto the pipe 10 string and made up by means of a pipe tong
while the pip¥%#iHgHs prevented from rotating by it being held fixed, at a portion projecting above the
drill floor, by a back-up tong. When a new pipe section has been joined to the pipe string, the drill
string is lowerggk by alengtbsardspdndingeasiiocthdvaf theradided pipe Speticrtandthe papcess is re-

5 particularly by there being arranged, at a drill-floor
opening which ig arranged to recelve a pipe string, at least
two cooperating pipe-handling units, each, independently of
the other or in cooperation with the other, arranged to
releasably hold the pipe string fixed and to move the pipe

10 string in its axial direction, and also to move a pipe
gection in the axial direction of the pipe string and rotate

the pipe section around the axis of the pipe string.

Through the change from manual to mechanized and remote-
operated pipe handling on drilling installations arranged for

15 exploration and pfoduction drilling for, inter alia, oil and
gas, the efficiency during the insertion or the withdrawal of
the drill string, so-called running of the drill string or
“tripping”, or the equivalent for other pipe strings, fox
example casing, has become considerably reduced. While, in

20 manual make-up or break-out, it was normal to handle 60 pipe
sections per hour, the capacity has now fallen by half. In
deep-water drilling and in the drilling of increasingly
longer wellg, very long pipe strings are used today, and
there is an increaéed need to reduce the time for insertion

25 and pulling-out and reduce the costs of such operations.



peated. When tripping out, this sequence of operations is reversed. When the drill string is at a
standstill for a pipe section to be added or removed, there is a risk that the drill string may afriak In hha
harrahal rA Hrz.r-icnian af Aiffprasm, in the borehole, or fragments from an open portion of the
borehole coming loose and wedging against the drilt string and so on. This risk may entail extra time
expenditure to loosen the drill string; possibly, the drill string will have 25 to be pulled out for damage
to be repaired. From WO 03/102350, there is known a drill-rig apparatus ar- nn_A rangeu.c.aa

uJembd..J.ngsg wosa. tRAUNINEFROWE tobeAF angediasteroiiion ehan UPRAIHIPG SeElA, a

back-up tong arranged for holding an 30 underlying well pipe fixed, and a wedge arrangement
arranged in tﬁ@ariﬁﬂﬁmdearrzﬂi‘&e(ﬁiﬁr%e %I%iﬁjp’?& b & RURG 3 6HSFhé beRePYorfF&Rd back-up
tong can be nigrced wdbe avial direation ofi e well pipe, CAvZ2Qi832diseloges atretbpdf semoving,
pum. 1 1 deLRH b Fbur i REoAE o SoliohS aRERalil & B Sk B EBipe ting
and rod, sespehktivélydahmeang of acack-umtongaandia powentarg:ting the borehole to
the surface installation when the drilling takes place at
gea) has been hung off in ﬁhe drill floor by means of a wedge
mechanism (slips), and the pipe string is lengthened by a new
pipe section being moved from a pipe rack down onto the pipe
10  string and made up by means of a pipe tong while the pipe
gtring is prevented from rotating by it being held fixed, at
a portion projecting above the drill floor, by a back-up
tong. When a new pipe section has been joined to the pipe
string, the drill string is lowered by a length corresponding
15 to that of the added pipe section and the process is re-
peated. When tripping out, this sequence of operationg is

reversed.

When the drill string is at a standstill for a pipe section
to be added or removed, there is a risk that the drill string
20 may stick in the borehole because of differential pressure in
the borehole, or fragments from an open portion of the
borehole coming loose and wedging against the drill string
and so on. This risk may entail extra time expenditure to
loogen the drill string; possibly, the drill string will have

25 to be pulled out for damage to be repaired.

From WO 03/102350, thexe ig known a drill-rig apparatus ar-
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including a power tong arranged for the rotation of an upper
pipe section, a back-up tong arranged for holding an
30 underlying well pipe fixed, and a wedge arrangement arranged

in the drill floor and arranged for the drill pipe to be hung



From W02005/056975 is known a power tong with a non-divided o drive ring surrounding the vertical
centre axis of the drilling centre and the pipe string. The power tong, which cooperates with an
underlying back-up tong, is movable in a vertical direction to the position of a pipe joint which is to be
broken out or joined. 15 US 5060542 discloses a pgwer tong including three gripping jaws, of which
only a combination of two is functional at all times when a pipe string is to be assembled or
disassembled. This is achieved by the power tong being vertically movable to position the desired pair

of gripping jaws at t ipe 20joint. In what follows, the terms "pipe stying” and “pipe tion" are not
restricted to aogrﬁl‘ s&?ﬁ% (F%Vééﬁg%%ﬁ?cg\?eéroa ah?s[])teél Bf%i%%g tﬁ% %rt]éemglgé’ 88 ﬁ%tﬁ%% of pipe
sections that arel. mlnetl.ee atdriingifistallatiors Ahd@rpgradually 25 moved downwards as the length

of the pipe increases. The invention has for its object to remedy or reduce at least one of the

drawbacks ofdhe psion ael TRE Objeel I achigyed, though featuesuhicl asg, speqiligd In hexoq
description below and in the claims that follow. 4 The invention relates to a device for tripping,
typically insertidg dndiwitiedranmriia Hill Eedmfptorekiadordivie, ey afd FBSsibly retrieving

casing, in whigh a}{erst e SpaReratingnipe-hapdiipg units ate arsanged.ata dell- ${iger opening,
each being arran%%d to hold th%%fe string fixed, move the pipe string axially and to rotate and axially
move a pipe §&SioHYBALRE 0 BRpPHREARG v orIEF FEIRET 1 coRfscttHeTTHe StitioRftothE pipe

string and disgngage the pipe=segtiondrom-thecpipe Skdngs 1 respeetiely allavhite-thedpipe siing is
being moved intq the borehole or pulled out of the borehole, respectively, and the other pipe-handling
unit(s) is (arefROVRIRGERYniEa Fosition to engage the subsequent pipe section which is to he added
to the pipe string or be broken out of the pipe string, 15 respectively, when the preceding pipe section
is completely Eoone@i@a a0 Ti® pipe7string okviseonaestewdmon tngpipetdtring nespddtivefie By this

alternating acion.pl the atleast g RReANCR0 YOUIR AR 9gd.AcERIR Ip Bie ipygntion. the
possibility of continuouslytunning the pip
drilling centre and the pipe string. The power tong, which
cooperates with an underlying back-up tong, is movable in a
vertical direction to the posgition of a pipe joint which is

to be broken out or joined.

15 US 5060542 discloses a power tong including three gripping
jaws, of which only a combination of two is functional at all
times when a pipe string is to be assembled or disassembled.
This is achieved by the power tong being vertically movable
to position the desired pair of gripping jaws at the pipe

20 Joint.

In what follows, the terms “pipe string” and “pipe sectilon”
are not restricted to a drill string or casing, but cover all
types of pipes that are made up of stands of pipe sections
that are joined on a drilling installation and are gradually

25 moved downwards as the length of the pipe increases.

The invention has for its object to remedy or reduce at least

one of the drawbacks of the prior art.

The object is achieved through features which are specified

in the description below and in the claims that follow.



20 string during assembly or disassembly is provided, and thereby a greater capacity is achieved than
that exhibited by prior-art mechanized tripping. In a first aspect, the invention relates more specifically
to a device for tripping, in which there are arranged, at a 25 drill-floor opening which is arranged to
receive a pipe string, two or more cooperating pipe<handling units, characterized by each
pipe-handling unit, independently of the other(s) or in cooperation with the other(s), being arranged_ to
releasably hold the pipe string or a pipe section 30 fixed, and to move the pipe string or pipe section in
its axial directiop anshienete thepipesection arawnd the ®ds of thippipasiring guring the axial
movement of the pipe string, 5,T_r§ ipe-handling units may be provided with a pipe-gripping unit
which is arra 56 3@%’0%@‘&’ g%@@’ﬂfégdrﬁl-%ﬁdr]&pe%%ﬁﬁd HRHROVERPIR el dRtstion of
the pipe string:xtheginetgapping undeeing providac with meeansSagrangadvwd berin Jeleasakle,
rotationally rigid engagement with the pipe string and to carry the weight of the pipe string,,and means
arranged to r%t‘i’vi?e t%%gﬁﬁ %E%ﬁ&,%ﬁ%ﬁ%a gﬁé’éﬁ BRbF &t 3R end o&f‘ﬁl&?%f %‘é &pg%ﬁrﬂg" around
the axis ef thet piperstripgandde neaveithbepiperiasectiondd the akisl direttoncdfitbe pipe aiging. The

means of the pipe-gripping unit for holding the pipe string.and pi ection fixed and rotating the pipe
D B e e ol B oS e liee Bt o sinaliy

section may be arrafigedto be mo motion of the other cooperating

pipe-handlingnanit{s . a Eachsgipe-grippirgladitraythe ddrmneastestosd hoisting wevicdearranged to
move the pip%}géigg' L@gt hee fi ipe string ar the pipe sectian, respectively, in the axial
direction of the pipekg#ing. %gltﬁegg[( f)%é%ofptfﬁ %l%sé%ﬁtgriéﬁlnd% l(JDniwtC:stfll rers]a?:b%épr%%a%%%i%n 0 a pipe
manipulator. & esaaagtaspectptheanvatiohaeldiesmdrbspedificalttoiamethod of tripping,

characteized b ihepethod incliding e fallqwing,siens: ».3);3,IRESMIAG {5 releasally; byng off in a
first pipe-25 hand%?g unit and 'moved down in the axia%%isrésctio]h o‘Bfthe pipe st%rng Into a tl)glre ole; b) a

first pipe sectidtfisherasady g ihedlsesdhdipehimareingypite, respectively, and

the other pipe-handling unit(s) is (are) moved to an initial
position to engage the subsequent pipe section which is to be
added to the pipe string or be broken out of the pipe string,
15 respectively, when the preceding pipe section is completely
. connected to the pipe string or disconnected from the pipe
string, respectively. By this alternating action of the at
least two pipe-handling units arranged according to the
invention, the possibility of continuously running the pipe
20 string during assembly or disassembly is provided, and
thereby a greater capacity is achieved than that exhibited by

prior-art mechanized tripping.

In a first aspect, the invention relates more specifically to
a device for tripping, in which there are arranged, at a

25 drill-floor opening which is arranged to receive a pipe
string, two or more cooperating pipe-handling units,
characterized by each pipe-handling unit, independently of
the other(s) or in cooperation with the other(g), being

arranged to releasably hold the pipe string or a pipe section
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e gtring or pipe sectior
axial direction, and to rotate the pipe section around the
axis of the pipe string during the axial movement of the pipe

string.



c) said pipe section is moved with an end portion towards 30 the pipe string to be connected to a

. corresponding end portion of the pipe string, the pipe section being rotated 6 relative to the pipe string
and moved axially until rotationally rigidly engaged with the pipe string, during the continued
movement of the pipe string in its axial direction; d)4he first pipe-handling unit is disengaged from the
pipe s string during the continued movement of the pipe string in its axial direction to a position on the
extension of the pipe string; e) a second pipe section is releasably hung off in the first pipe-handling

unit and is fur adled.as jRdi ' i lon4n st ; Dt cond: pine-handling
unit is disenga%%%}?gr%%hé?gﬂm%ggtﬁ%egqg%%;;\e%a ezi%i %%?g?gdg %S&?ﬁrs{% ;%g%a%r%ﬁ gni in step

d); and @) tHestEparb)Hlara e peseugriinghbeoftmise adnakatentdiehe pigelstiihg 96T a
number of subsegyentpipg septionsyat the ping.sting exhibitsdbe desired lengthskhg method may

further include the step: h) the pipe string is tripped out of the borehole by reversing the process
specified in théskepda)-Ghe pipe-gripping unit being provided with means

5 arranged to be in releagable, rotationally xrigid engagement
with the pipe string and to carry the weight of the pipe
string, and means arranged to rotate the pipe section, which
is arranged on or at an end portion of the pipe string,
around the axis of the pipe string and to move the pipe

10 section in the axial direction of the pipe string.

The means of the pipe-gripping unit for holding the pipe
string and pipe section fixed and rotating the pipe section
may be arranged to be movable away from a path of motion of

the other cooperating pipe-handling unit (s) .

15 Rach pipe-gripping unit may be connected to a hoisting device
arranged to move the pipe-gripping unit and the fixed pipe
string or the pipe section, respectively, in the axial

direction of the pipe string.

At least one of the pipe-handling units may be provided with

20 a pipe manipulator.

In a second agpect, the invention relates more specifically

to a method of tripping, characterized by the method

including the following steps:

a) a pipe string is releasably hung off in a first pipe-
25 handling unit and moved down in the axial direction of the

pipe string into a borehole;

b) a first pipe section is releasably hung off in a second

pipe-handling unit;

c) gaid pipe section isg wmoved with an end portion towards
30  the pipe string to be connected to a corresponding end

portion of the pipe string, the pipe section being rotated



20 In what follows is described an example of a preferred embodiment which is visualized in the
accompanying drawings, in which: Figure 1 shows a principle drawing of a device according to the
invention in a side view; and 25 Figure 2 shows a plan of the device of figure 1 and a pipe manipulator
arranged to move pipe sections between a pipe raclk and the centre of a drill floor. On a drilling
installation 2 including a so-called drill floor 21 with a drill-floor opening 211 arranged for passing 30
devices that are used during the formation of a borehole 5 which extends downwards in an

underground fesmationd, therehé apa pyasged figstand secpsd RiRg-handlinguniis 3, 3'. From the
drilling installation 2 down_towards the borehole 5 extends a pipe string 1, known per se, arranged to
move tools (Ho? SRGWITRF working e BorehRe 8 rof biBntghs aRtPe cfbd N <ty weh Bl bit
Alternatively, ¢herpipeistingndreaehe casinghwhiph isstasibe-satinithe besehole 51 TheRipa-sting 1 is
assembled frgm a n%@gegﬁofrpi e sections 11, 11'. The refetence,numeral 11 indicates a first pipe

e to an-Bnd panfor T2 obfhe™1 0 Bige SRRY39&Hd FROTerERA BT R fneral

section which'has been’joine
11' indicates atsetond gipeisertiohdollmwing thefrshgipansedtionfl kindhe pire stringrly The pipe
sections 11, 11' include means known _per se for releasable joining, for example end portjons with,
respectively, Jﬁﬂ]%gr]n%fcér? eé%]r:r?éf %ﬁr%rgo%a paOrt?()onSs:.L%ﬂSQﬁeéﬁpggwéan%ﬁ%n AitS's, %fl[) a%‘?unctionally
identical and ek iretudieng pipe-gripping unit 31 which is connected to a hoisting device 32 which is

e ey g MBS oHRPGn B aBi5 Uk 2009 ARREIP A E: T RRE oripping unt

first pipe-handling unit and is Ffurther handled as indicated

10 for the first pipe section in step ¢);
£) the second pipe-handling unit is disengaged from the
pipe string and operated as indicated for the first pipe-
handling unit in step d); and
g) the steps b)-f) are repeated during the continued

15 movement of the pipe string for a number of subseguent pipe

sections until the pipe string exhibits the desired length.

The method may further include the step:
h) the pipe string is tripped out of the borehole by

reversing the process specified in the steps a)-g).

20 In what follows is described an example of a preferred em-
bodiment which is visualized in the accompanying drawings, in

which:

Figure 1 shows a principle drawing of a device according to

the invention in a sgide view; and

25  Figure 2 shows a plan of the device of figure 1 and a pipe
manipulator arranged to move pipe sections between

a pipe rack and the centre of a drill Ffloor.

On a drilling installation 2 including a so-called drill
flooxr 21 with a drill-floor opening 211 arranged for passing
30 devices that are used during the formation of a borehole 5

which extends downwards in an underground formation 6, there



20 which is arranged to rotate a pipe section 11, 11/ relative to the pipe string 1 at a predetermined
torque. A back-up tong 312 is arranged in connection with the power tong 311 in such a way that when
the power tong 311 is positioned at a lower end portion of a pipe section 11, 111 which is to be 25
joined to the pipe string 1 or broken out of the pipe string 1, the back-up tong 312 can be positioned at
" an area of the upper end portion 12 of the pipe string 1 suitable for the pipe string to be hung off by,
typically right below the shoulder of a threaded box. The back-up tong 312 is arranged 30 to releasably

hold the pipe string 1 fixed as aqipe section 11, 11'js being mad to be joined.to the pipe string 1
or broken outatjéebga &gggs%%gble% %%?n %%%gl‘%%cs?ﬁr#g RBNd %ﬁs%%)l%a%%]t g S?petgtrihg%%gf? in the
pipe-handling:bsit 83 1A drderthertshy/lte thiscable tddomertamitifie driflestiog &tsylmesns of the
hoisting devic 32 f.the pipe-handling unit 3, 3'. The pipe-gripping unit 31 is arran in_.s sych a
way that, at Ie%it?ﬁl %ﬁ o%e%vglt%/% pgo%ﬁglr% téé cgﬁtcr)gg ofj? ie éo%ﬁer%guﬁa&_ﬁﬁogr%f th"e%E{;'jGCki-:t?g3 Ltlosng 312
coincide with thetentreuxis of the wipeksitrigg tha Nequmteriend 311 endetharab&-wp ©mg 312 are

anianged,to be,poved fiagythels,aneraivewarkingates radially awayI01gndhe cepire gxizal the

drill string 1, in order thereby to allow a pipe-gripping unit 31, when moving vertically, to pass
pipe-grippingUrRigIwhichay operatreinengayedhwitis tieopipe stag 1wridsipbeeetiod €1511'. This
is shown in principle in figure 2, in which the pipe-string en- 15 compassing parts of the power tong
311 and backrup teyigh3l 2 havegeen pivoiec awstydmon the pipenstiiBe . of pipe sections

11, 11’. The reference numeral 11 indicates a Efirst pipe
section which has been joined to an end portion 12 of the

10 pipe string 1, and the reference numeral 11’ indicates a
gecond pipe section following the first pipe section 11 in
the pipe string 1. The pipe sectiong 11, 11’ include means
known per se for releasable jolning, for example end portions

with, respectively, internal and external threaded portions.

15 The pipe-handling units 3, 3’ are functionally identical and
each include a pipe-gripping unit 31 which is connected to a
hoisting device 32 which is arranged to move the pipe-

gripping unit 31 vertically along a pipe-tong guide 33.

The pipe-gripping unit 31 is provided with a power tong 311

20 which is arranged to rotate a pipe gection 11, 11’ relative
to the pipe string 1 at a predetermined torque. A back-up
tong 312 ig arranged in connection with the power tong 311 in
such a way that when the power tong 311 is positioned at a
lower end portion of a pipe section 11, 11’ which is to be

25 Jjoined to the pipe string 1 or broken out of the pipe string
1, the back-up tong 312 can be pogitioned at an area of the
upper end portion 12 of the pipe string 1 suitable for the
pipe string to be hung off by, typically right below the
shoulder of a threaded box. The back-up tong 312 is arranged

30 to releasably hold the pipe string 1 fixed as a pipe section
11, 11’ is being made up to be joined to the pipe string 1 ox

. \ . ,
broken out to be disasgssembled from the pipe string 1, and



A pipe manipulator 34 is arranged in such a way that the pipe sections 11, 11' can be moved between
a pipe rack 4 and the work area of the pipe-handling units 3, 3, in order thereby 20 to feed pipe
sections 11, 11' to the pipe-handling units 3, 3' as the pipe string 1 is built, or remove pipe sections 11
as the pipe string 1 is disassembled. Each pipe-han8iling unit 3, 3' is arranged to join a pipe section 11,
11' to the pipe string 1 while the pipe string 1 25 is continuously being moved down through the
drill-floor opening 211, or disconnect a pipe section 11, 11' from the pipe string 1 while the pipe string
1 is continuouslygbeing rheves tpthrotigk the diithdloar egening 26 heSpitljeinirgduting theit
continuous mgvement of the pipe 30 string 1 is achieved by the pipe manipulatar 34 placi first
pipe section I1 to%gthlel? wi Cfriterafﬂy gggé:nequyto%ﬁ?‘%re 9a§)>(<1a?np 8 aE') HiFBit 8r£1‘) ai&r(ﬁffpiipl[egese ﬁ%% at the
centre of the diil-flogr 21, vyhene dimes pipe-diippihg Loit3hof texfirsepipgzhantllinganitipis-positioned
and, with the backup tong 312. grips the upper end portion of the pipe.section.11. The pipe-gripping
unit 31 is moﬁea gigv%/ﬁl\ﬁa}ld%la or%d th:I'e ﬁipg- Sna lg%lgdégfs}pﬁjtﬂg slgrr%lgc tir%ng, the ar]fﬁfpﬁﬁlgﬁ(r%t of
the second pipediaralingynitiBmoves upsasts ioreoeivestheadetuadpise sdction tHeits back-up

tong 312 grippingfhe PREr end pgion ofthe se¢ Qd ' i A The seg Ta}o] ction 11
is moved into e{%%tme#t against thg upper engl%ortgﬂon %{t)ﬁe%??cstogpe seE%on 1%Pé:/ﬂgigﬁsggofnﬁstantly
moving down®idgs vahetths pewesidip 32k b8 tfpipesyriphbnsy @ir 32®f the first pipe-handling unit 3
grips the lower end portion of the second pipe section 11'. As the pipe-gripping 13 unit 31 of the

second pipe-haRdlipgwait 3 selgasas itsHem @i FeuRdthe seepntpipe sestigr-1dndugmaintains a
stabilizing position relative to the pipe section 11', the second pipe section 11’ js set into a rotating '

motion by thedSoWEM By B12bf the fifst PREEALITIM Gt PR IRe 2650HEHL¥ HRERYade up to

the presgribed tosguehtedape e ppiegIRitE3 kb thersacpndpinediandlinghu it eagain grigissfirmly
around the ssﬁcond ipe section 11', whereas the first pipe-hﬁjldlin unit 3 is disenga%i(ilj from the pipe
string 1 and NSVt vEcAINPOFECENERPART pife-Sectibn 118 WRSHIHpiRE BHE ahtidistHi8ntling

the pipe stringdsthe-beeratipe agdispribed ahdve sirevatsen. Thravgrthe cosperatingagedements
and constant downward, alternatively upward, movement of-the drill string 1, the desired effect is
: T .
achieved, na%%%ﬁ#e%%s@%ﬁngaﬁ%qﬁeg or a pipe sectitn ﬂ’ '1L1 dﬁ“ls L8
shown in principle in figure 2, in which the pipe-string en-
15 compassing parts of the power tong 311 and back-up tong 312

have been pivoted away from the pipe string 1.

A pipe manipulator 34 is arranged in such a way that the pipe
sections 11, 11’ can be moved between a pipe rack 4 and the
work area of the pipe-handling units 3, 3’, in order thereby
20 to feed pipe sections 11, 11’ to the pipe-handling units 3,
3’ as the pipe string 1 is bullt, or remove pipe sections 11

as the pipe string 1 is disassembled.

Each pipe-handling unit 3, 3’ is arranged to join a pipe
section 11, 11’ to the pipe string 1 while the pipe string 1
25 1 continuously being moved down through the drill—floor
opening 211, or disconnect a pipe section 11, 11’ from the
pipe string 1 while the pipe string 1 is continuously being

moved up through the drill-floor opening 211.

Said joining during the continuous movement of the pipe
30 string 1 is achieved by the pipe manipulator 34 placing the

first pipe section 11 together with any attached tool, for



30 disassembling, respectively, of the pipe string without constant standstills in the pipe movement
during the so-called tripping. 10 Claims 1. A device for tripping, in which, at a drill-floor opening (211)
which is arranged to receive a pipe string (1), two or more cooperating pipe-handling 5units (3, 3') are
arranged, characteri zed i n that, independently of tlhe other(s) or cooperating with the other(s), each

" pipe-handling unit (3, 3") is arranged to hold the pipe string (1) or a pipe section (11) fixed and move
the pipe string (1) 10or pipe section (11) in its axial direction, and also to rotate the pipe section (11)

around_ the axis of the pipe string, ( durinI%the %ia#ﬂ}ove.ment o(f}éhe -pipe gtr' 6(12):’ thgg:ebyoij@_ a joint
operation to rEXEPEtH Gt frake-dp dr FéaR-otit br thd pipe <ty %ﬂrg'Sp%sshr)% “The"device in
accordance witheclaini 1 cHaraexterized whthat thé pipeiendingppritsd 318} aré pravidedthwith .q
the avialcrecibHEGt R BDE GG TES Ve pipb SR 1) Sarey Brogide aih s (i,
arranged to begn ecrteasable, ¢atatenalyaigigeegagedepowithehe piecsteing {bpand cafpn
5 11. The pipe-gripping unit 31 is moved downwards along the
pipe-tong guide 33. At the same time, the gripping unit 31 of
the second pipe-handling unit 3’ moves upwards to receive the
second pipe section 11’, .its back-up tong 312 gripping the
upper end portion of the second pipe section 11’. The second
10 pipe section 11’ is moved into abutment against the upper end
portion of the first pipe section 11 which is constantly
moving déwnwards, and the power tong 311 of the pipe-gripping
unit 31 of the first pipe-handling unit 3 grips the lower end
portion of the second pipe section 11’. As the pipe-gripping
15 unit 31 of the second pipe-handling unit 3’ releases its firm
grip around the second pipe section 11’, but maintains a
stabilizing position relative to the pipe section 11’, the
second pipe section 11’ is set into a rotating motion by the
power tong 311 of the first pipe-handling unit 3. When the
20 joint has been made up to the prescribed torque, the pipe-
gripping unit 31 of the second pipe-handling unit 3’ again
grips firmly around the second pipe section 11’, whereas the
first pipe-handling unit 3 is disengaged from the pipe string

1 and moved vertically to receive a new pipe section 11.

25 When tripping out and digmantling the pipe string 1, the

operation as described above is reversed.

Through the cooperating movements and constant downward,
alternatively upward, movement of the drill string 1, the
desired effect is achieved, namely the assembling and the
30 disassembling, respectively, of the pipe string without
constant standstills in the pipe movement during the so-

called tripping.



25the weight of the pipe string (1), and means (312) arranged to rotate the pipe section (11), which is
arranged on or at an end portion (12) of the pipe string (1), around the axis of the pipe string (1) and to
Move the pipe section (11) in the axial direction 300t the pipe string (1). 3. The device in accordance
with. claim 2, characterized in that the means (311, 312) of the 11 pipe-gripping unit (31) for holding
the pipe string (1) and pipe section (11) fixed and also rotating the pipe section (11) are arranged to be
moved away from a path of motion of the other cooperating pipe-handling Sunit(s) (3, 3'). 4.The device
in accordance with claim 2, charac- terized in thgllé%ﬁlf)ipe-gripping unit (31) is connected to a
hoisting- device (32) arranged to move the pipe-gripping unit (31) and the pipe string (1) or pipe
section (11) held fixed, in the axial direction of the pipe string (1). The device in accordance to claim 1
terized in that at least one efdke pipethandtingpnite;(3, 3) isipiavidec with alpipkll5ihanipulator (34).

6.A method of tripping, ngé%i%gzegzifl) which is arranged to receive a pipe

string (1), two or more cooperating pipe-handling

5 units (3, 3') are arranged, c¢characterized
in that, independently of the other(sg) or
cooperating with the other(s), each pipe-handling unit
(3, 3’) is arranged to hold the pipe string (1) or a
pipe section (11) fixed and move the pipe string (1)

10 or pipe section (11) in its axial direction, and also
to rotate the pipe section (11) around the axis of the
pipe string (1) during the axial movement of the pipe
string (1), thereby in a joint operation to render
perform make-up or break-out of the pipe string (1)

15 possible.

2. The device in accordance with claim 1, c¢charac -
terized i1in that the pipe handling units (3,
3’) are provided with
a pipe-gripping unit (31) which is arranged to be
20 disposed above the drill-floor opening (211) and moved
in the axial direction of the pipe string (1),
the pipe string (31) being provided with means
(311) arranged to be in a releasable, rotationally
rigid engagement with the pipe string (1) and carxry
25 the weight of the pipe string (1), and means (312)
arranged to rotate the pipe section (11), which is
arranged on or at an end portion (12) of the pipe
around the axis of the pipe string (1) and

to move the nive gection (11) in the axial direction
o move the pi1p (11) 1n the axlal direction
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. .
30 of the pipe string (1).
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- that the method comprises the following steps: a) a pipe string (1) is releasably hung off in a first
~pipe-handling unit (3) and moved down in the 20axial direction of the pipe string (1) into a borehole (5);
b) a first pipe section (11) is releasably hung off in decond pipe-handling unit (3'); ¢) said pipe section
(11) is moved with an end 25portion towards the pipe string (1) to be connected to a corresponding
end portion (12) of the pipe string (1), the pipe section (11) being rotated relative to the pipe string (1)
and moved axially into rotationally rigid engagement with the pipe string 30(1), during movement of the
pipe string (1) in its axial d2gdiregtiopp hdhefitst piee-hamdinghuniti(3)ds disengaged droni the pipe
string (1) during the continysd moyement of the pipe <frng (yin iy 8] dipstion 08, ;g the
pipe section (11) are arranged to be moved away from a
path of motion of the other cooperating pipe-handling

5 unit (s) (3, 37).

The device in accordance with claim 2, charac -

)
.

terized in that each pipe-gripping unit (31)
ig connected to a hoisting device (32) arranged to
move the pipe-gripping unit (31) and the pipe string

10 (1) or pipe section (11) held fixed, in the axial

direction of the pipe sgtring (1).

5. The device in accordance with claim 1, charac -
teridized 1n that at least one of the pipe-
handling units (3, 3’) is provided with a pipe

15 manipulator (34).

6. A method of tripping, characterized 1in
that the method comprises the following steps:
a) a pipe string (1) is releasably hung off in a
first pipe-handling unit (3) and moved down in the
20 axial direction of the pipe string (1) into a borehole
(5); |
b) a first pipe section (11) is releasably hung off
in a second pipe-handling unit (3');
c) gald pipe section (11) is moved with an end
25 portion towards the pipe strxing (1) to be connected to
a corregponding end portion (12) of the pipe gtring
(1), the pipe section (11) being rotated relative to
the pipe string (1) and moved axially into
rotationally rigid engagement with the pipe string

30 (1), during movement of the pipe string (1) in its



5position on the extension of the pipe string (1); e) a second pipe section (11") is releasably hung off
in the first pipe-handling unit (3) and further handled as indicated for the first pipe section (11) in step
c); f) the second pipe-handling unit (3') is disengaga}% from the pipe string (1) and operated as
indicated for the first pipe-handling unit (3) in step d); and g) the steps b)-f) are repeated for a
number of subsequent pipe sections (11') until the pipe string 15(1) exhibits the desired length. 7The
method in accordance with claim 6, charac- terized in that the method further includes the step: h) the

pipe string (1) is tripped out of the 20borehole (5) by reversing the process specified in the steps a)-g).
direction;

d) the first pipe-handling unit (3) is disengaged
from the pipe string (1) during the continued movement
of the pipe string (1) in its axial direction to a

5 position on the extension of the pipe string (1);:

e) a second pipe section (11') is releasably hung
of f in the first pipe-handling unit (3) and further
handled as indicated for the first pipe section (11)
in step c);

10 £) the second pipe-handling unit (3') is disengaged
from the pipe string (1) and operated as indicated foxr
the first pipe-handling unit (3) in step d); and
g) the steps b)-f) are repeated for a number of
subsequent pipe sections (11’) until the pipe string

15 (1) exhibits the desired length.

7. The method in accordance with claim 6, ¢ harac -

terized in that the method further includes

the step:
h) the pipe string (1) is tripped out of the

20 borehole (5) by reversing the process specified in the

steps a)-g) .



