TOOL GUIDE DEVICE FOR A DRILL FLOOR There is described a device for vertical tool guiding for a
drill floor, more particularly in that there at the drill floor is arranged at least one rig, as the rig/rigs are
each 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 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 between several different remedies arranged on or above a drill floor.
Particularly concerning tools to carry out vertical Is 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. n 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,

TOOL GUIDE DEVICE FOR A DRILL FLOOR

There is described a device for vertical tool guiding for a
drill floor, more particularly in that there at the drill
floor is arranged at least one rig, as the rig/rigs are each
5 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 i1s 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



25 such as on a bridge crane. Load hanging in wires in a lifting works means a risk both to personnel
being on the drill floor, and there is always a possibility for a hanging load to swing due to swaying of the
derrick, wind influence or the like. 5 The object of the invention is to remedy or reduce at least one of the
disadvantages of the prior art. The object is achieved by the features disclosed in the below description
and in the subsequent claims. The invention provides a device for vertical tool guiding for 10 a drill floor
where one or mr& iy EAH pfovidéd Wit Ueftical i8I Ytiide traekRSueh &$'sliding'guides with hydraulic
cylinder, screw or éeetheshrackHeedings rising up fromdtssewnifoundaton arrangechen tbedrill floor, as

each founda- tl%lg is rotgtabcle about a vertical axis TQe C{oo!;ggléljln% llg; dtra%l% ﬁlaelrranggg at distance

a
from the foundation rotation %&ist.Ql'hsewé\i}é%arl1 ces OF t}fﬁe rotational’axes and tool gl?laleng tracﬁl?rom the
respective rotatiorkaxis 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 driilkfloerj &achotool eay therebydoe disptaceckinctive harizentakdirectiar e individual or
cooperating_ gri% ona Pipc%gtrg]gsgét\ggrq]g%ggrtgzglIgﬁgropu]gihosaigr(%rill 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 aw% from said rig floor central axis for vertical difplacement past

another tool gnaamgoﬂﬁéeﬁbelﬁnﬁﬁlﬁleg%% §ribhaeo&fea Iuﬁgi%v\?lisclosed in the below

description and in the subsequent claims.

The invention provides a device for vertical tool guiding for

10 a drill floor where 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

15 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



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 vertical axis arranged in a
distance from the rig foundation rotation axis. More specifically the invention relates to a device of a ver-
tical tool guide for a drill floor, characterised in that 5 there on the drill floor is arranged at least one rig, as
each rig is arranged on a rig foundation supported on the drill floor and rotatable about a first, vertical axis
and arranged td’ B&alsié to tHispladé 2ot th athdtiZontanerking SBctdrSwhith ih A efticaPProjection at
least touches ok 400tis through.the central axis in a through drill floor opening, 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 Workm%e%tgé E{i&@@a@?{ﬁ QB%_aQtfPlUQrﬁtije?u|e13éi JP@%@}’ oyerags.in a.veytical projection or
touches the vertical progectlon of the working sector of the other rig(s). All the tools may thereby

independently df gdch 6ttt car Gutworkofisutch ds 8%ipe Sting exteridifg ddwriward in or in the

direction ofa subterraneantnell adrelhdleqrtheés arranged at least one rig, as
each rig is arranged on a rig foundation supported on the
drill floor and rotatable about a first, vertical axis and
arranged to be able to displace a tool in a horizontal work-
ing sector which in a vertical projection at least touches or
10 cuts through the central 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 outside 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



20like. 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 outside 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
flexibility in the manoeuvring of the tools. 30 The tools may be from the group comprising rotating tools,
striking tools, hoRIg todi§ antfifia Prets iy géheriting gﬁolgs?ﬂeﬁﬁ%ﬁtl&r‘?ﬁ?aygﬂ@%ﬁy% used for a
long series of waskingneperatioatcasnbinationsa b thesfollowing is described an example of a preferred
embodiment illustrated in the accompanying drawings, wherein: s Fig. 1shows perspectively a principle

sketch of a f'VStﬁ{nlB%'”E%ﬂtlQﬁmHQS'I‘Q s Fqtatable rigs.aranged aroynd a.dll- flegr gpening; Fig.
2shows perspectlvely a pnnm?le sketch of a second

bodiment illustrated in the accompanying drawings, wherein:
5 Fig. 1 shows perspectively a principle sketch of a first
embodiment comprising two rotatable rigs arranged

around a drill floor opening;

Fig. 2 shows 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’, 2c (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 Si, Sy, S., respectively, see

figure 3.



embodiment comprising three rotatable rigs arranged 10around a drill floor opening; and Fig. 3shows 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’, 2c (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 n pipescarid 631s 2oLt t6Fexample to caftyBitWorkin & Bofe Aot on &Rffdrocarbon field.
The drill floor operingitlbas@aicentralaxis &£.2Ehe rigs2a; 2y 20 20 are gaeb arrangedion a rig
foundation 21 forme% asatum able 211. Ehedtucrntatbrlbg Ztll istrggitgb%el?bout a first, vertical axis A and is

: . d : :
provided with a]?ﬁrs]tgturnlnggactugtocroﬂée grr%nge% to be able to turn the tirntable at least in a sector S, S,

S, respectively, see figure 3. The first and second rigs 2a, 2b according to figure 1 and the first and third
rig 2a, 2¢ according I3 AGares2 aré Hirarged figidhy’ coRneded i thetuitabled 211, Alttinatively the
second rig 2b' acoogdingdo figuret2: ismarangedmthestusatadhiel about acsacaond vemicatraxis B. The

rotation of the rig,29'is provired by a,secand tning actyaler.26. sl is Aranged o e, able o rotate the
rig 2b' at least in a sector S?y (see figure 3). The rigs 2a, 2%, 2b', 2c are provide with a tool guiding
tuator 26, as it 1s arranged to be able to rotate the rig 2b’

at least in a sector Sy, (see figure 3).

The rigs 2a, 2b, 2b’, 2c are provided with a tool guiding

10 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

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 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
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 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
25 to be led past one or both of the other two tools 24a, 24Db,
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
30 all positions on their respective rigs 2a, 2b, 2b’, 2c. The

device according to the invention is particularly actively



10 track 22 arranged to receive a tool 24a, 24b, 24c respectively. 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 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 in a specified position. The third tool 24c (see f ure 2) is provided with a
horizontal actustor 25 AF&RYSd 16 B8 5186 ‘dispIaca tAé tosi24 ?6]1 PRofizertafdirgefion relative to
the rig, as in th&&ﬁﬁiﬁﬂfolﬁsimg)e,grat&ﬂlhaléiz@ﬂta&gﬂ&ﬁ;ﬂfﬂﬁ&s 27 . Mhken ywarkioperations are carried out
wherein two or more to s 24a, Z%b 24c coo erateksuch as in assemblln or, dlsassem I|n a pipe string,
one of the toolspffa f ]ﬂ?c s 25 to be e pasrP%nlengr both of the tﬂeg% 0tools” ilzfa , 24c for a

new operation Gﬁlé‘ﬁ@ﬂﬁ@rtp@rmﬁcofasaaf@ pipe strifge T herbperativriofithelactivie fools 2143?Q4b, 24c is
thereby maintaingdgand there is provided a highdeares of pregisionsand stability for all the tools 24a,
24D, 24c in 30 all positions on their respective rigs 2a, 2b, 2b', 2c. The device according to the invention is
particularly actively advantageous when operations shall or should be carried out continuously, such as
in assembling or disassembling long pipe strings, for example marine risers connecting a surface
installation to a well in deep water, and drill strings used in deep water wells or in horizontal wells.



Claims 1. A device for vertical tool guiding for a drill floor (1), wherein on the drill floor (1) is arranged at
least one rig (2a, 2b, 2b', 2c¢), the rig (2a, 2b, 2b', 2c) rising up from a rig foundation (21) supported on the
drill floor (1) rotatably about a first, vertical axis (A), the rig (2a, 2b, 2b', 2c) being provided with a vertical
tool guiding track (22) arranged at a distance from the first, vertical axis (A), the 10rotation of the rig (2a,
2b, 2b', 2c) about the vertical axis (A) providing a horizontal working sector (S, Sh, Sc) of a tool (24a, 24b,
24c), a vertical projection of said working sectorc(é, Sb' St)*at least touching or cutting through the central
axis 15(C) in a through drill floor opening (11), characterisedi n that the rig (2b') is arranged on the rig
foundation (21) rotatable*abeut.asetondwarticakaxis ¢8). A devicefaccordihigifolclaima,

20characterised i n that there qp, the. drill floor 1) is,arranged at least two rigs- 2a,2b,4¢), as the
horizontal working sector (Sa, 5b, Sc) for the tool (24a, 24b, 24c) of each rig (2a, 2b, 2c) in a vertical

projection at least partly GvatiapS'6r 25 foudhies ther vertical projectiolt of tie WotkingZectsr (Saf 5b, Sc)
of the otherstool(s) (24b,24c; 24ai 2dciRdar24by. rig foundation (21) supported on

10

15

20

25

30

the drill floor (1) rotatably about a first, vertical
axis (A), the rig (2a, 2b, 2b’, 2c) being provided
with a vertical tool guiding track (22) arranged at a
distance from the first, vertical axis (A), the
rotation of the rig (2a, 2b, 2b’, 2c) about the
vertical axis (A) providing a horizontal working
sector (Si, Sy, Sc) of a tool (24a, 24b, 24c), a
vertical projection of said working sector (Sai, Sp, Sc¢)
at least touching or cutting through the central axis
(C) in a through drill floor opening (11),
characterised i n that the rig (2b’) is
arranged on the rig foundation (21) rotatable about a

second vertical axis (B).

A device according to claim 1,
characterised i n that there on the drill
floor (1) is arranged at least two rigs (2a, 2b, 2c),
as the horizontal working sector (Sai, Sp, Sc) for the
tool (24a, 24b, 24c) of each rig (2a, 2b, 2c) in a
vertical projection at least partly overlaps or
touches the vertical projection of the working sector
(Sa, Sp, Sc) of the other tool(s) (24b, 24c; 24a, 24c;
24a, 24Db).

A device according to claim 1,

characterised i n that the tools (24a,
24b, 24c) are arranged to be able to be moved radially
relative to the rotation axis of the rig foundation

(21) .



3. A device according to claim 1, characterisedi n that the tools (24a, 3024b, 24c) are arranged to be able
to be moved radially relative to the rotation axis of the rig foundation (21). 4.A device according to claim
1, characterisedin that the tools (24a, 24b, 24c) are from a group comprising rotating tools, striking tools,
holding tools and fluid pressure generating tools.

4. A device according to claim 1,
characterised i n that the tools (24a,
24b, 24c) are from a group comprising rotating tools,
striking tools, holding tools and fluid pressure

5 generating tools.



