TOOL GUIDE DEVICE FOR A DRILL FLOOR There is descri bed a device for

vertical tool guiding for a drill floor, nore particularly in that there at
the dril lwblepmosbss7arranged at |l east one rig, as the ri gcimngRofy@oe@ch
arranged on a rig foundation supported on the drill floor rotatably about a

first, vertical axis and arranged to be able to displace a tool in a

hori zontal working sector which in a vertical projection at |east touches
or cuts through the central axis in a through rig floor opening, and each
rigis 10 provided with a vertical tool guide track. During work in wells
for exploitation of hydrocarbons froma surface installation there is often
the need to alternate between several different renedi es arranged on or
above a drill floor. Particularly concerning tools to carry out vertical 15
novenents along or close to the well or its casing central axis is there a
need for precise vertical novenent of the tool and fast displacenent away
fromand in toward said cen- tral axis. An exanple of this is work taking

pl ace during building or dismantling of a drill string. 20 Equi pnrent used
during such operations is often hung fromlifting works in a derrick or
correspondi ng installations rising above the drill floor. Horizontal

transl ation nornallﬁ t akes Blace b% t he_hangi ng equi pnent being pull ed away
from t he T8Fr FERPEHEVE CEQFORNAt DR ELIFPPPﬁg wor ks are di splaced, 25 such
as on a bridge crane. Load hanging in wires in a lifting works nmeans a

ri5k_th@hEerQQSQQB@EiB@HnQ aavihe Qbk'beEEQ@él @861t5656ih§ Eb%ﬁas a
possibility for a hanging load to swing due to swaying of the derrick, w nd
i nfl uencéradlt faopirkemore particularly in that there at the drill

floor is arranged at least one rig, as the rig/rigs are each

s arranged on a rig foundation supported on the drill floor ro-

tatably about a first, vertical axis and arranged to be able

to displace a tool in a horizontal working sector which in a

vertical projection at least touches or cuts through the cen-

tral axis in a through rig floor opening, and each rig is

10 provided with a vertical tool guide track.

During work in wells for exploitation of hydrocarbons from a
surface installation there is often the need to alternate be-
tween several different remedies arranged on or above a drill
floor. Particularly concerning tools to carry out vertical

15 movements along or close to the well or its casing central
axis is there a need for precise vertical movement of the
tool and fast displacement away from and in toward said cen-
tral axis. An example of this is work taking place during

building or dismantling of a drill string.

20 Equipment used during such operations is often hung from
lifting works in a derrick or corresponding installations
rising above the drill floor. Horizontal translation normally
takes place by the hanging equipment being pulled away from
the derrick centre, or that the lifting works are displaced,

25 such as on a bridge crane. Load hanging in wires in a lifting
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5 The object of the invention is to renedy or reduce at |east one of the
di sadvant ages of the prior art. The object is achieved by the features

di scl osedwonotiastsel ow description and in the subsequentceing 2081000376

i nvention provides a device for vertical tool guiding for io a drill floor
where one or nore rigs each provided with vertical tool guide tracks such
as sliding guides with hydraulic cylinder, screw or toothed rack feeding,
rising upo&kenmbbasownrﬁeunﬁathonoapeaegedemnbkhegdbhlthéldnillas each

founda- tion is raqtatable aboyt a vertical i.s. The topl -qgui di 5 track
is arranéé&oﬁt gndi & SﬁéelﬁerW?Hé FoBﬁﬁﬁﬂPb 1Bt £PFoR A3 1n$hgga st ances

of the reba%wQﬂgldaée§oae@a99ﬁb QE'Gh@ngE§95kfrQHhHh§nE§§Qﬁ€E'M? gpkation
axis is arranged such that a vertical projection of the horizontal novenent

sector ofii&gch tool at |east touches a point on the drill floor, for 20
exanpl e represented by the centre of a through opening in the drill floor.

Each tOO&PngbéQ2E9B¥ PE.dizpLaced,l 0.t P F8&Eé§”5? h£88t59”1£8FF
al™or eh y

i ndi vi du ooperating grip on a pipe ring- ex I'ng vertica
t hrough sakdodr thke Bhieadvapeageg, ofocrhexappbe mptthe formof a drill string
or a casing string 25 connected with a well. Due to the rotatable

t f th th N t he tQqol b f
Sara ri g RPoBPIBERL 1o 28R4 EVFAY PYck PP cAP B SRP R EREAD- RSt ahOF HEE ool

gri ppi nggtherPpreost bhAJihokna BEWsEHLBnabeYgiAL. bel ow the other tool I'n
one enbodi nent the tool may also be dis- 30 placed radially relative to the

rig vertical rotational axis. In another enbodinment the rig may be rotated
about a SBeoaBavVepBiPncRIOHkASSapr dAYeaci Aol UEsEaRRE FPemm gHéding for

fOUﬂQ@tIgndggﬁgthBOQXkﬁere one or more rigs each provided with ver-

tical tool guide tracks such as sliding guides with hydraulic
cylinder, screw or toothed rack feeding, rising up from its
own foundation arranged on the drill floor, as each founda-
tion is rotatable about a vertical axis. The tool-guiding

1s track is arranged at a distance from the foundation rotation
axis. The distances of the rotational axes and tool guiding
track from the respective rotation axis is arranged such that
a vertical projection of the horizontal movement sector of
each tool at least touches a point on the drill floor, for

20 example represented by the centre of a through opening in the
drill floor. Each tool may thereby be displaced in the hori-
zontal direction to individual or cooperating grip on a pipe
string extending vertically through said drill floor opening,
for example in the form of a drill string or a casing string

25 connected with a well. Due to the rotatable supporting of the
rigs on the drill floor the tools may be swung away from said
rig floor central axis for vertical displacement past another
tool gripping the pipe string for a new grip above or below
the other tool. In one embodiment the tool may also be dis-

30 placed radially relative to the rig vertical rotational axis.

In another embodiment the rig may be rotated about a second



More specifically the invention relates to a device of a ver- tical tool

guide for a drill floor, characterised in that s there on the drill floor
is arrangge .8i1/dseast one rig, as each rig is arranged opcg/Nd91ddepsydati on
supported on the drill floor and rotatable about a first, vertical axis and

arranged to be able to displace a tool in a horizontal working sector which
in a vertical projection at |east touches or 10 cuts through the central

axis in gdhrieuah diid lafla@Rfe ORGNING; sRRGMhereneaER Kig iFSupbavidad with
a vertical tool guide track.” On the drill floor there may be arranged at

| east twxatiagsonagxilse hori zontal working sector for the tools of each rig
at 15 least partly overlaps in a vertical projection or touches the

vertical vanal eeldn 0l 608 Arking $eeton kLl 8t Behaligeshe A Lolhe
tools may therebyin epeﬁhen | y of "each ot'her Carry out work on such as a
pi pe stritigadxttend pgidewivar ¢ idridn ifncohe dhaeetiteriekdaiaubhacr anean

wel |, bore hole or the 20lLike. The tools may be arranged to be able to be

moved® r adifgtey FelthE ¥&itld tHEFot St PER3RLES 6F LRESH gfodndat RSn. The

tools therehy Nave Sevyenalyctedness 9 freedam:and sIRY-CRERY cfUELR W der
scope of types of work both outside tthe central 25 axis of the through

drill fl deildpdiiony amd potpésadileuldoutoat BilgstTheeritdgcmdy abésarndnged on
the rig foundati.on r%}atgﬁletab ut, g_secaond vertical waxis. Igﬁreb¥ i S
achievedaﬁFéﬁﬁgg'FFbbuF |Fy °n tHE ﬁgﬁoguvPPnglgfatH8r358Ps. 36° he t ool s
may be freoRy hetgroupicdmMmhn si R ritakall pgotjeeksonstti keagtt @6lighebobdi ng
tools and fluid pressure generating,K ,
10 cuts through the Tentral aXis in a through drill floor open-
ing, and where each rig is provided with a vertical tool

guide track.

On the drill floor there may be arranged at least two rigs,
as the horizontal working sector for the tools of each rig at
15 least partly overlaps in a vertical projection or touches the
vertical projection of the working sector of the other
rig(s). All the tools may thereby independently of each other
carry out work on such as a pipe string extending downward in
or in the direction of a subterranean well, bore hole or the

20 like.

The tools may be arranged to be able to be moved radially
relative to the rotation axis of the rig foundation. The
tools thereby have several degrees of freedom and may carry
out a wider scope of types of work both ocutside the central
25 axis of the through drill floor opening and perpendicular to

this.

The rig may be arranged on the rig foundation rotatable about
a second vertical axis. Thereby is achieved greater flexibil-

ity in the manoeuvring of the tools.

30 The tools may be from the group comprising rotating tools,

striking tools, holding tools and fluid pressure generating

3



3 tools. The invention may thereby be used for a |long series of working
operation conbinations. In the following is described an exanple of a

preferredygibpdisgrpt illustrated in the acconpanyi ng dr apirR@o10Me6sRI N: 5
Fig. 1lshows perspectively a principle sketch of a first enbodi nment

conprising two rotatable rigs arranged around a drill floor opening; Fig.
2shows perspectively a principle sketch of a second enbodi nent conpri sing

three rotiakl e ThedS rfen@n@ed makouwnd rabdr idel ulslk@oir cepanilbey aseiEkgor3shows
a plan view of the enbodi ment according to figure 2, wherein the working

sectors GPHHES erFleyadrien seNednediong -the figures the reference nuneral 1
i ndicates a drill 15 floor where is arranged a first and a second rig 2a,

2b (see F'ng th@ 'f o%&togflpl%t 1\ée |d>é s%le'b e an e§c%ﬁ\?)r1% %ri*d aaptr@flé‘Jrre!dg e%a 2b,

2c (see flgs
bodlment 1llustrated in the accompanying drawings, wherein:

s  Fig. 1 shows perspectively a principle sketch of a first
embodiment comprising two rotatable rigs arranged

around a drill floor opening;

Fig. 2 showg perspectively a principle sketch of a second
embodiment comprising three rotatable rigs arranged

10 around a drill floor opening; and

Fig. 3 shows a plan view of the embodiment according to
figure 2, wherein the working sectors of the tools

are indicated.

In the figures the reference numeral 1 indicates a drill
15 floor where is arranged a first and a second rig 2a, 2b (see
Fig. 1), alternatively a first, a second and a third rig 2a,

2b’, 2¢ (see figs. 2 and 3).

The drill floor 1 is in a manner known per se provided with

at least one drill floor opening 11 arranged for conveying
20 pipes and tools through, for example to carry out work in a

bore hole on a hydrocarbon field. The drill floor opening 11

has a central axis C.

The rigs 2a, 2b, 2b’, 2c are each arranged on a rig founda-
tion 21 formed as a turntable 211. The turntable 211 is ro-
25 tatable about a first, vertical axis A and is provided with a
first turning actuator 212 arranged to be able to turn the
turntable at least in a sector S,, Sy, S., respectively, see

figure 3.



The drill

floor 1 is in a manner known per se provided with at |east one

drill floor opening 11 arranged for conveying 20 pi pes and tool s through,

for exanpwe 2bo/m@edery out work in a bore hole on a hydroearhwrofdmbsts The

drill floor opening 11 has a central axis C. The rigs 2a, 2b, 2b', 2c are
each arranged on a rig founda- tion 21 formed as a turntable 211. The
turntable 211 is ro- 25 tatable about a first, vertical axis A and is
provi ded Twiet If iarsfti rasid tsercincg ractsu@iaor 221 2 caoraniged too figualel @ vodt urn the

turntabl e at least in a,sector, Sa, Sh, Sb, ectively, see f

Firot - andtBedomd o Age 24155 cear: i5 POCFFGIRS. FoaidULRE £i PEE &Ra 1 hird
rAigid150 dongldlc@ ed ale taler anged abiali ghy connected to the
turntable 2I1. Alternatively the second rig 2b' according to figure 2 is

rig 2a, 23g

res igure 3.

The

ar- 5 rarzl\aed on the turntabl e about a second vertical axis B. The rotation

of the ri
arr anged

figure 3).

tEpnatd vigrlov ithed siFoads &dendbt uesiceg Saeguaof ig8read e py-

€ rigs C are provi with a too

9&%#%3 %RJ%h%gtﬁ%ﬁﬁ%gékh%E%hg %bée%%nlg &tﬁ%aﬁ §§QFO@.S Xe(see

guiding io

track 22 ratrmanged ofo theceiive 2& 't el p2éa,idadbby24c seespectiuveliyg Zhe tool s
24a, 24b, 24c are arran%_ed to be able to be gi splaced in th Ion%i %Edi nal
i

di recti ofUS-AheobS §
24a, 24b,124G R 3t e e clhe sdrilded | oQ4ude FHach tool 24a, 24b, 24c is
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The rigs 2a, 2b, 2b’, 2c¢ are provided with a tool guiding
track 22 arranged to receive a tool 24a, 24b, 24c respec-
tively. The tools 24a, 24b, 24c are arranged to be able to be
displaced in the longitudinal direction of the tool guiding
track 22 for vertical relocation of the tools 24a, 24b, 24c
relative to the drill floor 1. Each tool 24a, 24b, 24c is
connected to a vertical actuator 23 arranged to relocate the
tools 24a, 24b, 24c along the tool guiding track 22 and also
to hold the tools 24a, 24b, 24c in a specified position.

The third tool 24c (see figure 2) is provided with a horizon-
tal actuator 25 arranged to be able to displace the tool 24c
in a horizontal direction relative to the rig, as in the tool

24c is integrated horizontal guide tracks 27.

When work operations are carried out wherein two or more
tools 24a, 24b, 24c cooperate, such as in assembling or dis-
assembling a pipe string, one of the tools 24a, 24b, 24c is
to be led past one or both of the other two tools 24a, 24b,
24c for a new operation on another portion of said pipe
string. The operation of the active tools 24a, 24b, 24c is
thereby maintained, and there is provided a high degree of
precision and stability for all the tools 24a, 24b, 24c in
all positions on their respective rigs 2a, 2b, 2b’, 2c. The

device according to the invention is particularly actively

e tools



15 connected to a vertical actuator 23 arranged to relocate the tools 24a,
24b, 24c along the tool guiding track 22 and also to hold the tools 24a,
24b, 24c W mi5RehTied position. The third tool 24c (seerNE¥iF08d7si S
provided with a horizontal actuator 25 arranged to be able to displace the
tool 24c 20 in a horizontal direction relative to the rig, as in the tool
24c is integrated horizontal guide tracks 27. When work operations are
carried gdiranhapeblst Whelr opBrattieakssR4al 34bsnddtacpepebatgedsygh as in
assenbling or disassenbling a pipe string, one of the tools 24a, 24b, 24c
is 25 tochetiBdopasY  oREChr aBoftR 8FSemblonferrt dAdSREEEBHLR2489 2ang 24c for a
new oper at.qn . ther._p I o] | L tr 1e_operat.i of the
ncti ve 1 Bope 5581 A%, "PhxcsrthBler ka3 he, B BB xR o phlack, §hE 0 ded
hi gh degieeteflilpreensionaandlit ahi Betyp waceal | ahbedrabllss24ang24tise@4c in
30 all positions on their resgective rigs 2a, 2b, 2b', 2c. The device
accor i ng™t 8SERe"PREENTEOASI STpaPt PEHIAPRF2ActEV&Py advant ageous when
operations shall or should be carried out continuously, such as in
assenbling or disassenbling |long pipe strings, for exanple marine risers
connecting a surface installation to a well in deep water, and dril
strings used 5 in deep water wells or in horizontal wells. dains



1. A device for vertical tool guiding for a drill floor (1), characterised

inthat there on the drill floor (1) is arranged at |east one rig (2a, 2b,
52c), as wobeoti@d4e7gs (2a, 2b, 2c) are each arranged onparnNaofomensiati on
(21) supported on the drill floor (1) rotatably about a first, vertical

axis (A) and arranged to be able to displace a tool (24a, 24b, 24c) in a
hori zontal working sector (Sa, Sb, Sc) that in a 10vertical projection at
| east touches or cuts through theCckrdrialm axis (C) in a through drill floor
opening (11), each rig (2a, 2b, 2c) being provided with a vertical guide

t k (22 2. I di h t d in that
tLZ?e gn %ﬁe dr@lgg¥%§§r %%?5?%93??§n588 ?u?ég%sr éﬁeélﬁglf%agf%%#nZC)? as

the horizontal vworki 8ohse6t ar o(Bae 1Sh, sSe) df ori thecheel th24a, ca4khe24c) of
each rig (2a, 2b, 2c) in a vertical projection at |east partly overl aps or
touches the ver@F&al BFeOTr20] bcifoRArbangsd abr keRAGE seRE oF 19 S(2ash2bse) of

the of her tool ( Z (Zgg ﬁécth§?§ 34?2a24§%22§9 Zﬁ% §a9§v§§§a ggrghng to

claim1l1, charac er- |se I'n
a rig foundation (21) supported on the drill floor (1)

rotatably about a first, vertical axis (A) and ar-
ranged to be able to displace a tool (24a, 24b, 24c)
in a horizontal working sector (S;, S, S:) that in a

10 vertical projection at least touches or cuts through
the central axis (C) in a through drill floor opening
(11), each rig (2a, 2b, 2c) being provided with a ver-
tical guide track (22).

2. A device according to claim 1, character -

15 ised i n that there on the drill floor (1) is ar-
ranged at least two rigs (2a, 2b, 2c), as the horizon-
tal working sector (Si, Sp, S.) for the tool (24a, 24b,
24c) of each rig (2a, 2b, 2c) in a vertical projection
at least partly overlaps or touches the vertical pro-

20 jection of the working sector (S,, Sp, S.) of the other

tool (s) (24b, 24c; 24a, 24c; 24a, 24b).

3. A device according to claim 1, character -
ised i n that the tools (24a, 24b, 24c) are ar-
ranged to be able to be moved radially relative to the

25 rotation axis of the rig foundation (21).

4, A device according to claim 1, character -
ised 1n that the rig (2b’) is arranged on the
rig foundation (21} rotatable about a second vertical

axis (B).

30 5. A device according to claim 1, characterxr -

ised i n that the tools (24a, 24b, 24c) are from

7



ranged to be able to be noved radially relative to the 25rotation axis of
the rig foundation (21). 4. A device according to claiml, character- ised

in that tWemi1%ebp' ) IS arranged on the rig foundationpegNooRb@ba! €
about a second vertical axis (B). 305. Adevice according to claim1,

character- ised in that the tools (24a, 24b, 24c) are from a group
conprising rotating tools, striking tools, holding tools and fluid pressure

generating tool §. group comprising rotating tools, striking tools,

holding tools and fluid pressure generating tools.



