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Drilling equipment, especially for offshore use, comprises a
drill floor or platform (11) with a derrick (10) extending upwards
therefrom. A first hoist (12) connected to the upper part of the derrick
is used for passing a length of a tubular body (19), such as a drill
string or a well casing, through a drilling opening (18) defined in and
extending through the drill floor. The tubular length is connected to
or disconnected from the drill string or well casing during the drilling
operation, and such tubular lengths are stored in a storage area (31,
32) of the drill floor. The tubular lengths may be transported from the
storage area to the first hoist (12) and vice versa by means of first
transporting means (22). The drill floor or platform (11) also defines
a preparation opening (2) extending therethrough at a location
spaced from the drilling opening and from the storage area, and a
second hoist or a preparation hoist (20) is connected to the upper part
of the derrick above the preparation opening. Two or more tubular
sections may then be assembled to tubular lengths at the preparation
opening by means of the preparation hoist while the drilling opera-
tion is going on at the drilling opening, and the prepared lengths may
be transported to and stored in the storage area ready for use at the
drilling opening. Similarly, tubular lengths may be disassembled into
tubular sections at the preparation opening before they are to be
transported from the drilling site. The possibility of assembling and
disassembling tubular lengths from tubular sections at the prepara-
tion opening while the drilling operation is going on at the drilling
opening substantially reduces the necessary idle time in drilling op-
erations.
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A METHOD AND A DRILLING RIG FOR DRILLING A BORE WELL

The present invention relates to a method of drilling a bore well by means of drilling
equipment which comprises a drill floor or platform with a derrick extending upwards
therefrom, a first hoist connected to the upper part of the derrick for passing a tubular
bady which includes a plurality of releasably interconnected tubular body sections
through a drilling opening defined in the drill floor which also defines a storage area for
storing tubular body sections, and transporting means for transporting tubular body
sections from the storage area to the first hoist and vice versa.

In rotary drilling two different types of equipment are commonly used for rotating the
drill string, viz. the so-called top drive and the rotary table drive. Before starting actual
drilling operations, a conductor pipe is rammed into the ground at the drilling site, and
thereafter a so-called bottomhole assembly comprising a drill bit, drill collars and pos-
sible other tubular elements or sections, is mounted while suspended above the drilling
opening in the drill floor by means of the said first hoist. The bottomhole assembly may
now be lowered into the conductor pipe, and drilling operations are started by rotating
the bottomhole assembly by means of the top drive or the rotary table cooperating with
a kelly attached to the bottomhole assembly. When the drill bit has penetrated such a
distance into the underground that only a small part of the drill string extends upwards
from the upper surface of the drill fioor, the drilling operation must be stopped, where-
after the drill string is fastened to the drill floor by means of wedge-shaped elements -
so-called slips - which are positioned in the space between the drill string and the main
bushing defining the drilling opening in the drill floor. The top drive or the kelly may
then be disconnected from the drill string, and a tubular drill string section is now
moved from a storage site or rack positioned outside the drill floor and supporting a
stock of drill string sections in a horizontal position. Each drill string section is brought
in from the rack to the drill floor by means of an auxiliary hoist or tackle through a so-
called V-door formed in the derrick, and the new drill string section is placed vertically
in a holding socket - the so-called mousehole - formed in and extending downwards
from the drill floor and positioned adjacent to the drilling opening. When the top drive
or the kelly has been disconnected from the drill string extending through the drilling
hole, the top drive or kelly may be swung to such a position that it may be connected
to the upper end of the drill string section positioned in the mousehole. Now, the new
drill string section is lifted from the mousehole to a position in which its lower end may
be connected to the upper end of the drill string, and after releasing the slips from the
drilling opening, the drilling operation may be continued. Normally, the length of the
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drill string sections is 30 feet or about 10 m. This means that each time the drill bit has
penetrated further 10 m into the underground, the drilling operation has to be stopped,
and a further drill string section has to be added as described above.

The bore well which has been drilled, is normaily provided with a tubular lining, the so-
called well casing.- As the drilling operation proceeds, the well casing also has to be
prolonged by adding casing sections, which normally have a length of about 15 m
-each, and which are brought in from a storage site positioned outsite the drill floor.

From time to time it is necessary to remove the total drill string from the bore well, for
example in order to replace the drill bit or the total bottomhole assembly, by a so-called
tripping-out operation. Then the drill string is normally withdrawn from the bore weil

1Q

stepwise, and in each step a drill string length - a so-called stand - each normally com-
prising two (double} or three (triple) interconnected drill string sections is disco‘r-mected.
These stands, which may be doubles having a length of about 20 m or triples having a
length of about 30 m, are then stored in a storage area on the drill floor where they are
maintained in a vertical position by means of a so-called fingerboard. When the total

15

drili string has been tripped out, a new bottomhole assembly must be assembled while
using the said first hoist or drilling hoist, before a tripping-in operation, by which the
stands are successively removed from the fingerboard and connected to the upper end
20 of the bottomhole assembly which is stepwise lowered into the bore well till the drill bit

reaches the bottom of the well so that the rotary drilling operation may be continued.

It is understood that the total necessary idle time, which means the time periods in
which no actual rotary drilling operation takes place, is rather substantial. In view of the

25 fact that the investment made in a drilling rig is very high (as an exampie the daily rent
of an offshore rig may be in the order of US$ 50,000) even a relatively smail reduction
of the necessary idle time is of great economical importance.

In connection with top drive drilling rigs it has been proposed to assemble two drill
30 string sections or singles each having a length of about 10 m into a 20 m stand or
double by placing the singles in the mousehole and connecting the singles by using air
tuggers and spinning wrenches while the drilling operation proceeds. When the length
of the drill string has to be increased, the string is pulled one section length up from
the bore well, slips are set, and the upper drill string section, which is connected to the
a5 top drive, is disconnected from the remaining drill string. Then the hoist is elevated to
such a position that the drill string section connected to the top drive may be tilted to a
position in which its lower end may be connected. to the upper end of the stand held in
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the mousehole, whereafter the drill hoist is moved further upwards to a position in
which the lower end of the stand may be connected to the upper end of the drill string.
When the slips have been released, and the hoist has been lowered one string section
length, the rotary drilling may be continued. This latter known procedure permits a
certain reduction in idle drilling time. However, the present invention provides a drilling
method permitting a further reduction of idle time.

The present invention provides a method of drilling a bore well by means of drilling
equipment which comprises a drill floor or platform with a derrick extending upwards
therefrom, a first hoist connected to the upper part of the derrick for passing a tubular
body which includes a plurality of releasably interconnected tubular body sections
through a drilling opening defined in the drill floor which also defines a storage area for
storing tubular body sections, first transporting means for transporting tubylar body
sections between the storage area and said first hoist, a second hoist connected to the
upper part of the derrick above a preparation opening defined by opening defining
means and extending through the drill floor at a location spaced from the drilling open-
ing and from the storage area, and second transporting means for transporting tubular
body sections between the storage area and said second hoist, said method compris-
ing transporting tubular lengths, each of which includes at least two releasably inter-
connected tubular body sections, from the storage area to the drilling opening in a
substantially vertical position by means of said first transporting means, releasably
connecting said tubular lengths to the upper end of the tubular body and successively
lowering the tubular body through the drilling opening by means of said first hoist,
transparting tubular body sections to the preparation opening, forming a tubular length
by releasably interconnecting said body sections while one of them extends through
the preparation opening and another is suspended by means of said second hoist,
withdrawing the prepared length from the preparation opening by means of said
second hoist, and transporting the prepared length to a storage area in a substantially
vertical position by means of said second transporting means.

The tubular body sections used in the method according to the invention may comprise
drill tube singles, well casing singles, drill collars, stabilizers, centralizers, scratchers,
drill bits, and other drili string or drill casing components as well as production tubing
sections. By using the method according to the invention, such tubular body sections
may be assembled into tubular lengths, such as drill string and well casing stands
(usually doubles or triples), bottomhole assemblies or bottomhole assembly parts, log-
ging assemblies, etc. at the preparation opening, while rotary drilling operation is car-
ried on at the drilling opening, and the tubular lengths prepared at the preparation
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opening may be transported by means of said second transporting means in a substan-
tially vertical position to the storage area within the confines of thé derrick where they
may be stored ready for use. When such tubular body lengths each including two or
more interconnected tubular body sections are needed for the drilling operation, they
may be transported from the storage area to the said first hoist or drilling hoist posi-
tioned above the drilling opening by means of said first transporting means. Conse-
quently, the drilling hoist need not be used for assembling the tubular body sections
into tubular body lengths, whereby idle time may be reduced and substantial savings
may be obtained.

The tubular body sections (such as singles) may be supplied to the said second hoist or
preparation hoist from a storage site positioned outside the drill floor, or from the
storage area on the drill floor by means of the said second transpdrting meaps. When
the tubular length includes three tubular body sections (a triple), this tubular length may
be formed by arranging a first tubular body section in the preparation opening so that a
substantial part thereof extends below the drill floor or platform, connecting a second
tubular body section to the upper end of the first body section, and thereafter connect-
ing a third tubular body section to the interconnected first and second body sections.
When the first body section has been arranged in the preparation opening, slips may be
set so as to retain the first body section in position in relation to the drill floor while the

- second body section is connected to the upper end of the first body section extending
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above the drill floor. The assembly procedure at the preparation opening may, however,
be performed in different ways. According to a first embodiment of the method accord-
ing to the invention the assembly procedure at the preparation opening is éimilar to that
conventionally used at the drilling opening. Thus, the interconnected first and second
body sections may be lowered so as to place the first 'body section and a substantial

- part of the second body section below the drill floor or platform, whereafter the third

body section may be connected to the upper end of the second body section extending
above said floor or platform, and the tubular length or triple prepared may then be
withdrawn from the preparation opening by means of the second hoist.

In some cases the free space available below the preparation opening in the drill floor is
not sufficient to allow the procedure just described. Therefore, according to an alterna-
tive embodiment, the method according to the invention may further comprise moving
the interconnected first and second body sections upwards and out of the preparation
opening, subsequently arranging the third tubular body section in the preparation open-
ing so that a substantial part thereof extends below the drill floor or platform, where-
after the interconnected first and second body sections may be connected to the upper

@
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end of said third body section extending above said floor or platform. This procedure
requires less free space below the preparation opening than the length of one single.
When the latter procedure is used, the drilling equipment preferably comprises a third
hoist, and the opening defining means defining the preparation opening may then be
moved in relation to the derrick from a first to a second position after removal of the
interconnected first and second body sections from the preparation opening by means
of said second hoist and prior to arranging said third body section therein by means of
the third hoist, and from said second position back to said first position after arranging
said third body section in the preparation opening and prior to connecting the intercon-
nected first and second body sections to the upper end of the third body section. The
opening defining means which may, for example, be in the form of a second main
bushing, may then be displaced between its first and second positions in which it is
substantially "co-axial" with the second and third hoists, respectively. Alternatively, the
opening defining means or the second main bushing may be tilted from its first position
with a substantially vertically extending axis to a second position in which the axis of
the main bushing defines an acute angle with the axis in said first position.

The method according to the invention may further comprise disconnecting tubular
lengths from the upper end of the tubular body at the drilling opening, while succes-
sively withdrawing the tubular body upwards through the drilling opening, and
transporting the disconnected tubular lengths from the drilling opening to the storage
area in a substantially vertical position by means of said first transporting means. Such
a tripping-out operation is in itself conventional. However, in case the stands or tubular
lengths having been tripped out-are not to be reused at the actual drilling site, or the
tubular body sections included are to be used in another combination, the method
according to the invention may further comprise transporting tubular lengths from the
storage area to the second hoist in a substantially vertical position by means of said
second transporting means, lowering each tubular length through the preparation
opening by means of said second hoist, retaining the tubular length in the preparation
opening, successively releasing the interconnections between adjacent tubular body
sections above the upper surface of the drill floor and transporting the released body
sections from the preparation opening.

Thus, the preparation opening and the preparation hoist may be used not only for
assembling, but also for disassembling tubular lengths, and the resulting tubular body
sections or singles may then be transported to the storage area on the drill floor or to
an alternative storage site outside the drill floor. The disassembling may be carried out
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in alternative procedures corresponding to the alternative assembling procedures de-
scribed above. '

It is desirable to continue the rotary drilling during the longest possible drilling periods.
Therefore, it is desirable to prepare tubular lengths or stands, which are as long as
possible. However, the length of the stands should necessarily allow each stand to be
connected to or disconnected from the upper end of the drill string or well casing in a
vertical position. Therefore, the axial dimension of each of the tubular lengths should
preferably correspond substantially to the inner free height of the derrick.

The present invention also provides a drilling rig comprising a drill floor or platform, a
derrick extending upwards from the drill floor, a first hoist connected to the upper part
of the derrick for passing a tubular body through a drilling opening defined in the drill
floor which also defines a storage area for storing tubular body lengths, each ‘i-ncluding
at least two releasably interconnected tubular body sections, first transporting means
for transporting tubular body lengths between the storage area and said first hoist, a
second hoist connected to the upper part of the derrick above a preparation opening
defined by opening defining means and extending through the drill floor at a location
spaced from the drilling opening and from the storage area, second transporting means
for transporting tubular body lengths from said second hoist to the storage area, and
means for interconnecting and disconnecting tubular body sections at the drilling and
preparation openings, whereby tubular body sections may be assembled at the prepa-
ration opening into tubular body lengths, which are to be connected to the tubular body
at the drilling opening. '

In case the free space available below the preparation opening in the drill floor is less
than the length of two tubular body sections (a double), the opening defining means
defining the preparation opening is preferably movable between a first position in which
the preparation opening is located substantially vertically below the second hoist, and a |
second position in which the axis of the preparation opening is offset (displaced and/or
tilted) from the vertical suspension line of said second hoist, and the rig may then fur-
ther comprise a third hoist positioned so that a tubular body section suspended thereby
may be moved into and out of the preparation opening in said second position thereof.
The drilling rig then allows for an assembling and disassembling procedure as de-
scribed above in which less than one body section extends below the drill floor.

The spacing of the drilling and preparation openings is preferably chosen so that the
assembling and disassembling operations taking place at the preparation opening

w, @
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cannat disturb or interfere with the drilling, tripping-out, and tripping-in operations
taking place at the drilling opening. However, the inner free height of the derrick above
the preparation opening and along a path between the preparation and drilling open-
ings should be sufficient to allow transport of tubular body lengths or stands in a verti-
cal position between the said openings and the storage area.

The said first and second transporting means may comprise two separately movable
transporting mechanisms for transporting tubular body lengths between the storage
area and the drilling opening, and between the preparation opening and the storage
area, respectively. However, such separate transporting mechanisms are normally not
needed and in use at the same time. Therefore, in the preferred embodiment, the first
and second transporting means comprise a single gripping mechanism movable in
either direction along a track passing the drilling opening, the storage area,.and the
preparation opening, which means that one and the same transporting mechanism may

be used for transporting tubular body lengths between the storage area and the drilling
and preparation openings.

The common transporting or gripping mechanism may comprise vertically aligned
gripping devices arranged to grip a tubular length at axially spaced positions. The frame
structure may also support at least one spinning and torquing device for connecting
and disconnecting tubular body sections.

The storage area is advantageously positioned between the drilling opening and the
preparation opening, which means that the storage area ié positioned between a pair of
parallel lines extending through the drilling opening and the preparation opening,
respectively, and both being at right angles to a line interconnecting said openings.

It shouid be understood that the drilling rig according to the invention may be a land rig
as well as an offshore rig.

The invention will now be further described with reference to the drawings, wherein

Fig. 1 is a side view of the derrick of a first embodiment of the drilling rig according to
the invention,

Fig. 2 is a diagrammatic top plan view showing the drill floor of the drilling rig,

Figs. 3-8 are diagrammatic side views corresponding to that shown in Fig. 1 and il-
lustrating various steps of a first embodiment of the drilling method according to the
invention, and

Figs. 9-16 are diagrammatic views in an enlarged scale of a second embodiment of the
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drilling rig according to the invention illustrating various steps of a second embodiment
of the method according to the invention.

The drilling rig shown in Figs. 1-8 of the drawings comprises a Vderrick 10 extending
upwards from a drill floor or platform area 11. A drilling hoist 12 comprising a travelling
block 13 and a swivel and hook assembly 14 is mounted at the upper part of the der-
rick 10. A top drive unit 15, which is mounted on a carriage 16 so as to be displaceable
along a vertically extending track 17, is suspended by the hoist in a manner known per
se.

The drilling hoist 12 and the top drive unit 15 suspended thereby are substantially alig-
ned with a drilling opening 18 defined in the drill floor, and the top drive unit 15 may be
brought into rotary driving engagement with the upper end of a drill string 19 extending

“

through the drilling opening 18.

A preparation or assembling hoist 20 is also mounted at the upper end of the derrick 10
immediately above an assembling or preparation opening 21, which is defined in the
drill floor 11. While the drilling hoist 12 should be able to carry very heavy loads, such
as a complete drill string, the preparation hoist 20 should normally only be able ta carry
a drill string or well casing stand or a bottomhole assembly part, having a length in the

order of 30 m, as will be described in more detail below.

A tube handling and transporting mechanism 22 comprises a vertically extending frame
23 and vertically aligned gripping devices 24 mounted thereon. A spinning and torquing
device 25 for connecting or disconnecting threaded end portions of tubular drill string
sections is also mounted on the frame 23 in alignment with the gripping devices 24.
The frame 23 comprises a vertical shaft 26, which is mounted in lower and upper track
members 27 and 28, so that the shaft may be moved along the track members while
the frame 23 is swingable about the longitudinal axis of the shaft. The parallel, vertically
spaced track members 27 and 28 define a path 29, which extends between the drilling
and preparation openings 18 and 21, and along which the shaft '26 may be moved. As
the frame 23 may swing around the axis of the shaft 26, each of the gripping devices
24 and the spinning and torquing device 25 may be moved along a path 30 which is

indicated by a dot-and-dash line in'Fig. 2. It should be understood, however, that any

other suitable transporting mechanism may be used.

The drill floor 11 further comprises storage areas 31 and 32 arranged within the con-
fines of the derrick on either side of and closely adjacent to the path 30 for storing drill
string or well casing stands or bottomhole assembly parts in a vertical position, for
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example by means of conventional fingerboards 46. The drill floor further carries draw-
works 33 associated with the drilling hoist 12 and drawworks 34 associated with the
preparation hoist 20. A drillers’ cabin 35 and a cabin 36 for the operator of the prepara-
tion hoist are also placed on the drill floor. In order to allow the drilling rig to be oper-

S ated in a conventional manner, a so-called mousehole 37 may be defined in the drill
floor closely to the drilling opening 18 so that this opening 18 and the mousehole 37
are aligned with a V-door 38 formed in the derrick. A so-called rathole 39 may aiso be
defined in the drill floor for receiving a kelly in case it is desired to use a conventional
rotary table drive in connection with the drilling rig. A second V-door 40 through which

10 drill string and well casing compaonents may be supplied directly to the preparation
hoist 20 or the preparation opening 21, is formed in the derrick 10 in side-by-side
relationship with the conventional V-door 38.

i

A first method of operation of the drilling rig described above will now be explained in
15 relation to Figs. 3-8. Figs. 3 and 4 illustrate how a conductor pipe 41 may be rammed
down into the underground through the drilling opening in the drill floor 11 by means of
a hammer 42 suspended in the drilling hoist 12. At the same time a bottomhole assem-
bly part 43 comprising a drill bit 44 may be assembled in a manner described below.

In general, according to a first embodiment of the method of the invention, a triple

20 stand 47 may be assembled in the following manner:

A first single tubular body section, such as a drill tube section 48 (fig. 5), is brought in
from outside the derrick 10 through the V-door 40 and is lowered into the preparation
opening 21 by the hoist 20. Slips are set, the hoist released and a second single tubular
25 body section or tubular is brought in through the V-door 40. The hoist 20 suspends this
second single tubular above and adjacent to the first one in the preparation opening,
while the two are being assembled by the spinning and torquing device 25 of the
transporting mechanism 22. Slips are released and the tubular assembly is lowered by
the hoist 20 into the preparation opening 21 to a position where the upper end of the
30 assembily is in normal working height above the drill floor 11. Slips are set, the hoist 20
is released, and a third single tubular is brought in. The hoist suspends this third single
tubular above and adjacent to the assembly in the preparation opening 21 while the -
single tubular is being connected to the assembly by means of the spinning and torqu-
ing device 25, Fig. 6. Slips are released and the completed triple stand (47) is lifted out
35 of the preparation opening 21, whereafter the completed stand is gripped by the grip-
ping devices of the transporting mechanism 22 which may move the stand to one of
the storage areas 31 or 32 where the stand is left. It should be understood that stands
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of well casing sections and other tubular sections. such as drill collar sections may be
assembled as described above, and that such stands may be disconnected into singles
also by a reversed procedure at the preparation opening 21.

5 Bottomhole assemblies 43 can be put together in a similar way as that described

- above, but the number of parts in a 90' (app. 30 m) assembly may be different from

three. The process of making bottomhole assemblies will typically start with the drill bit

44, which is brought in and placed in a so-called bit breaker (not shown) on top of the

preparation opening 21 by means of the hoist 20. The hoist 20 is then released, and a

tq tubular, so-called BHA part 45 (fig. 4), is brought in and suspended from the hoist, so

that the lower end is contacting the drill bit. The two parts are connected by the spin-

ning and torquing device 25 and then lifted out of the bit breaker. The bit breaker is

removed and the interconnected two parts are lowered into the preparation opening 21

and set in slips. From this point on, the stand is completed in the same way as other

45 Stands of drill collar sections, drill tube sections, etc. The stands prepared may be
transported to one of the storage areas 31 or 32 for later use.

When the ramming down of the conductor pipe 41 has been completed, the prepared
bottomhole assembly part 43 is transported from the storage area to the drilling hoist
12 in which the bottomhole assembly part is suspended and thereafter lowered into the
20 conductor pipe. The bottomhale assembly part having its upper part extending above
the drill floor 11 is now set by slips, and a stored drill collar length or stand is trans-
ported to the drilling hoist 12 which is released from the bottomhole assembly part 43
‘and connected to the drill collar length, which is lifted to a position in which the lower
end of the drill collar length engages with the upper end of the bottomhale assembly
25 part. The drill collar length is now connected to the bottomhole assembly part by
means of the spinning and torquing device 25 of the handling and transporting
mechanism 22 whereby a completed bottomhole assembly has been formed. The slips
are now released, and the bottomhole assembly is lowered into the conductor pipe 41
till only the upper end of the bottomhole assembly extends above the drill floor 11.
30 Slips are set again, and the drilling hoist 12 is released from the bottomhole assembly
and connected to the prepared drill string-stand 47 which has béen moved to the hoist
12 from the storage area by means of the transporting mechanism 22. The drill string
stand is now lifted to a position in which its lower end engages with the upper end of
the bottomhole assembly, and the inferengaging end portions are connected by means
35 of the spinning and torquing device 25. The slips may now be released and the drill
string so prepared may be lowered till the drill bit reaches the bottom of the well

formed in the conductor tube 41. Then, the upper end of the drill string may be placed
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in driving engagement with the top drive unit 15 whereafter the actual drilling operation
may start.

While the actual drilling operation is taking place, further drill string stands 47 (Fig. 6)

5 may be prepared from single tubulars or drill tube sections 48 supplied through the V-
door 40 as previously described. These prepared drill string stands 47 may be trans-
ported to the storage areas 31 and 32.

Fig. 5 illustrates the situation where the drilling operation has just been continued after
addition of a drill string stand to the upper end of the drill string, which means that the
10 top drive unit 15 is in its upper position. At the same time, a further drill string stand is
being prepared at the preparation opening 21 in which a tube section 48 has been set
by slips while a further tube section has just been brought in through the V-door 40
and connected to the hoist 20. In Fig. 6 the drilling operation has proceedeé~ and the
top drive unit 15 has been moved a certain distance downwards. The preparation of a
15 further drill string stand 47 has just been completed at the preparation opening 21, and
the stand prepared has been gripped by the gripping and transporting mechanism 22

which transports the drill string stand 47 to one of the storage areas 31 and 32.

After a certain period of time the drill bit has penetrated such a distance into the under-

20 ground that the top drive unit 15 reaches its lower position as shown in Fig. 7, and the
drilling operation has to be stopped for the addition of a further drill string stand 47.
Therefore, the top drive unit 15 is disconnected from the upper end of the drill string,
and the carriage 16 supporting the top drive unit 15 is moved to a retracted position
shown in Fig. 8, whereby the .top drive unit is moved to the left out of alignment with

25 the drilling opening 18. While the top drive unit 15 is being moved upwards, a drill
string stand 47 is gripped by the transporting mechanism 22 at one of the storage
areas 31 and 32 and moved to a position in which the stand 47 is positioned immedi-
ately above and is aligned with the drill string 19, vide Fig. 8. Thereafter, the stand 47
may be connected to the drill string 19 by means of the spinning and torquing device

30 25. When the top drive unit 15 has reached its upper position the carriage 16 is re-
turned to its normal, extended position, and the top drive unit may again be brought
into driving engagement with the upper end of the newly mounted stand 47, whereafter
the drilling operation may continue.

35 After a certain drilling period the bottomhole assembly has to be replaced, which
means that the drill string must be tripped out. The drill string is then disconnected into
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drill string stands 47, which are stored in the storage areas 31 and 32. The new bot-
tomhole assembly may, however, have been prepared beforehand at the preparation
opening 21 in the manner previously described and may be ready in one of the storage

areas.

The possible occurrence of well heads and other structures in the area around the well
centre does not always provide sufficient space to lower tubular lengths corresponding
to about the length of two tubular singles (approximately 20 m) through the preparation
opening 21. In this case, the first embodiment of the method according to the invention

10 described above cannot be used.

Figs. 9-16 illustrate a slightly modified embodiment of the drilling rig according to the
invention where the preparation opening 21 is defined by a main bushing which may be
moved (displaced and/or tilted) so as to move the preparation opening betwe;n a first
position (Figs. 9-12, 15 and 16) and a second position (Figs. 13 and 14). By means of
15 such a drilling rig a triple stand 47 may be prepared from single tubulars 48 in the

following manner:

A single tubular 48 is brought in from outside the derrick 10 through the V-door 40 and
is lowered into the preparation opening 21, which is in its first position, by means of the
20 preparation hoist 20, which is positioned vertically above the said first position of the
preparation opening (Fig. 9). Slips are set, the hoist 20 is released (Fig. 10), and the
next single tubular 48 is brought in. The hoist 20 suspends the single tubular above and
adjacent to the one in the preparation opening (Fig. 11), while the two single tubulars
are being assembled by the spinning and torquing device 25, not shown in Figs. 9-186.
25 Slips are released and the tubular assembly is lifted out of the preparation opening 21
by means of the hoist 20 (Fig. 12). The main bushing defining the preparation opening
21 is now displaced and/or tilted from its first to its second position so as to create a
clear path above said opening. An auxiliary, smaller preparation hoist 49 is positioned
vertically above the preparation opening 21 in its said second position. The next single
30 tubular 48 brought in through the V-door 40 is suspended by the auxiliary preparation
hoist 49 vertically above the preparation opening 21, which is in its said second posi-
tion (Fig. 13). The single tubular is lowered into the preparation opening, slips are set,
and the auxiliary preparation hoist 49 is released (Fig. 14). The main bushing defining
the preparation opening 21 and carrying the single tubular 48 is now moved back to its
35 said first position so as to align the tubular assembly suspended by the preparation
haist 20 with the single tubular 48 mounted in the preparation opening 21 (Fig. 15). The
tubular assembly suspended by the preparation hoist 20 is now lowered and connected
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to the single tubular 48 in the preparation opening 21 by means of the spinning and

torquing device. Slips are now released, and the completed triple stand 47 is lifted out

of the preparation opening (Fig. 16), whereafter the triple stand is gripped by the grip-

ping devices of the transporting mechanism 22, which may mave the stand to one of
3 the storage areas 31 or 32, where the stand is left.

Bottomhole subassemblies can be put together in a similar way as described above,
but the number of parts in a 90’ (approximately 30 m) assembly may be different from
three. By using the last method described above, the drill bit will be the last part to be

10 added. The bit will then be held at the preparation opening by a pit breaker rather than
by the slips used for drill string sections and other tubular parts.

It should be understood that well casing stands and other components, such as logging
assemblies, may also be prepared at the preparation opening 21 by procedures similar

to those described above for bottomhole assembly parts and drill string stands. Thus,

1S the method according to the invention renders it possible to reduce the idle time in

operating a drill rig, whereby essential savings may be obtained.

20

25

30
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CLAIMS
1. A method of drilling a bore well by means of drilling equipment, which comprises

a drill floor or platform with a derrick extending upwards therefrom,

a first hoist connected to the upper part of the derrick for passing a tubular body
which includes a plurality of releasably interconnected tubular body sections through a
drilling opening defined in the drill floor which also defines a storage area for storing
tubular body sections, '

first transporting means for transporting tubular body sections between the storage
area and said first haist,

a second hoist cannected to the upper part of the derrick above a preparation
opening defined by opening defining means and extending through the drill floor at a
location spaced from the dnlllng opening and from the storage area,

and second transporting means for transporting tubular body sections between the
storage area and said second hoist, said method comprising

transporting tubular lengths, each of which includes at least two releasably inter-
connected. tubular body sections, from the storage area to the drilling opening in a
substantially vertical position by means of said first transporting means,

releasably connecting said tubular lengths to the upper end of the tubular body and
successively lowering the tubular body through the drilling opening by means of said
first haist,

transporting tubular body sections to the preparation opening,

forming a tubular length by releasably interconnecting said body sections while one
of them extends through the preparation opening and another is suspended by means
of said second hoist,
withdrawing the prepared length from the preparation opening by means of said
second hoist, and 7 ' -'

transporting the prepared length to the storage area in a substantially vertical posi-
tion by means of said second transporting means.

2. A method according to claim 1, wherein said tubular length includes three tubular
body sections, said tubular length being formed by arranging a first tubular body sec-
tion in the preparation opening so that a substantial part thereof extends below the drill

floor or platform, connecting a second tubular body section to the upper end of the first

- body section, and thereafter connecting a third tubular body section to the interconnec-

35

ted first and second body sections. ,

3. A method according to claim 2, wherein the interconnected first and second body
sections are lowered so as to place the first body section and a substantial part of the
second body section below the drill floor or platform, whereafter the third body section



WQ 87/02915

10

15

20

25

30

35

PCT/DK86/00120

15

is connected to the upper end of the second body section extending above said floor or
platform.
4. A method according to claim 2, further comprising moving the interconnected first
and second body sections upwards and out of the preparation opening, subsequently
arranging the third tubular body section in the preparation opening so that a substantial
part thereof extends below the drill floor or platform, whereafter the interconnected first
and second body sections are connected to the upper end of said third body section
extending above the said floor or platform.
5. A method according to claim 4, wherein said opening defining means are moved in
refation to the derrick from a first to a second position after removal of the interconnec-
ted first and second body sections from the preparation opening by means of said
second hoist and prior fo arranging said third body section therein by means of a third
noist, and from said second position back to said first position after arranging said third
body section in the preparation opening and prior to connecting the interconnected first
and second body sections to the upper end of the third body section.
6. A method according to any of the claims 1-5, further comprising

disconnecting tubular lengths from the upper end of the tubular body at the drilling
opening, while successively withdrawing the tubular body upwards through the drilling
opening, and

transporting the disconnected tubular lengths from the drilling opening to the
storage area in a substantially vertical positibn by means of said first transporting
means.
7. A method according to any of the claims 1-6, further comprising

transporting tubular lengths from the storage area to the second hoist in a substan-
tially vertical position by means of said second transporting means,

lowering each tubular length through the preparation opening by means of the
second hoaist,

retaining the tubular length in the preparation opening,

successively releasing the interconnections between adjacent tubular body sections
above the upper surface of the driil fioor, and

transporting the released body sections from the preparation opening.
8. A method according to any of the claims 1-7, wherein the tubular body is a drill
string.
9. A method according to claim 8, wherein the tubular lengths comprise bottomhole
assembly parts.

10. A method according to any of the claims 1-7, wherein the tubular body is a well
casing.
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11. A method according to any of the claims 1-7,wherein the tubular body is a produc-
tion tubing.

12. A method according to any of the claims 1-11, wherein the axial dimension of each
of said tubular lengths corresponds substantially to the inner free height of the derrick.
13. A drilling rig comprising

a drill floor or platform,

a derrick extendihg upwards from the drill floor,

a first hoist connected to the upper part of the derrick for passing a tubular body
through a drilling opening defined in the drill floor which aléo defines a storage area for
storing tubular body lengths, each including at least two releasably interconnected
tubular body sections,

first transporting means for transporting tubular body lengths between the storage
area and said first hoist, oo

~a second hoist connected to the upper part of the derrick above a preparation
opening defined by opening defining means and- extending through the- drill floor at a
location spaced from the drilling opening and from the storage area,

second transporting means for transporting tubular body lengths from said second
hoist to the storage area, and

means for interconnecting and disconnecting tubular body sections at the drilling
and preparation openings, whereby tubular body sections may be assembled at the
preparation opening into tubular body lengths, which are to be connected to the tubular
body at the drilling opening.

14. A drilling rig according to claim 13, wherein said opening defining means defining
the preparation opening is movable between a first position in which the preparation
opening is located substantially vertically below the second hoist, and a second posi-
tion in which the axis of the preparation opening is offset from the vertiéal suspension
line of said second hoist, said rig further comprising a third hoist positioned so that a
tubular body section suspended thereby may be moved into and out of the preparation
opening in said second position thereof.

13. A drilling rig according to claim 13 or 14, wherein said first and second transporting
means comprise a single gripping mechanism movable in either direction along a track
extending between or passing the drilling opening, the storage area and the preparation
opening.

16. A drilling rig according to claim 15, wherein said gripping mechanism comprises

vertically aligned gripping devices arranged on a frame structure movable along said
track.
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17. A drilling rig according to claim 16, wherein means for connecting and disconnect-
ing tubular body sections are arranged on said frame structure.

18. A drilling rig according to claim 16 or 17, wherein the frame structure is rotatable
about a vertical axis located adjacent to said track.

19. A drilling rig according to any of the claims 13-18, wherein the storage area is
positioned between the drilling opening and the preparation opening.

20. A drilling rig according to claim 19, wherein the storage area is divided by the grip-
ping mechanism track extending between the drilling and preparation openings.

21. A drilling rig according to any of the claims 13-20, further comprising third
transporting means for transporting tubular body sections from a position outside the
drill floor to said second hoist positioned above the preparation opening.

22. A drilling rig according to any of the claims 13-21, wherein the derrick defines a first
access opening and a second access opening through which openings tubutar body
sections may be supplied directly to the drilling opening and the preparation opening,
respectively, from positions outside the drill floor.
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