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attached to a drilling rig structure pivots to allow one or more joints of drill pipe to be placed in a vertical position. Through use of an
off-line roughneck in conjunction with an off-line drill pipe elevator, the joints of drill pipe held in the vertical position via the pivoting
pipe handler of the present invention can be connected together, connected to additional joints of drill pipe, and placed in a racking
board to be stored until they are subsequently connected to the drill string. The use of the pivoting pipe handler of the present
iInvention allows stands of drill pipe to be "made-up” without the need to interrupt drilling operations and, thus, significantly reduces
the amount of time required to drill a borehole.
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(54) Title: PTIVOTING PIPE HANDLER FOR OFF-LINE MAKE UP OF DRILL PIPE JOINTS

(87) Abstract: An apparatus and method for use in the off-line
make-up of dnll pipe stands on drijling rigs vsed in the exploration
and production of 0il and gas reserves are disclosed. The disclosed
invention is a pipe handling system in which a section of the V-door
ramp altached to a dnlling ng structure pivots to allow one or more
joints of drill pipe to be placed in a vertical position. Through use
of an off-line roughneck in conjunction with an off-line drill pipe
elevator, the joints of drill pipe held in the vertical position via the
pivoting pipe handler of the present invention can be connected
210 together, connected to additional joints of drill pipe, and placed in a
racking board to be stored until they are subsequently connected to
the driil string. The use of the pivoting pipe handier of the present
imvention allows stands of drill pipe to be "made-up" without the
e 200 need to interrupt dnlling operations and, thus, signficantly reduces
the amount of time required to dnil a borehole.
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PIVOTING PIPE HANDLER FOR OFF-LINE MAKE UP OF DRILL PIPE JOINTS

FIELD OF THE INVENTION

voe2) The present invention relates to a pipe handling system for use in the off-line make-up
of dnill pipe stands that are used in the exploration and production of oil and gas reserves. In
particular, the invention relates to a unique pipe handling system in which a section of the V-
door ramp attached to a drilling rig structure pivots to allow one or more joints of drill pipe to

be placed 1n a vertical position for off-line make-up with additional joints of drill pipe.
BACKGROUND OF THE INVENTION

0003} In the conventional drilling of an o1l and gas well, a series of dnll pipe joints (each
joint approximately 30 feet in length) are connected together to form the drill string used in the
drilling of a well bore. As the drilling operation proceeds, more and more drill pipe joints
must be connected together and lowered into the borehole. For deeper wells, it may be
necessary to connect literally hundreds of pipe joints together to drill the well bore to the depth
of the producing zone.

oosa) The dnll pipe joints are typically coupled together using threaded connections, known
as tool joints, in which the male end, or pin member, of one pipe joint 1s threadably connected
to the female end, or box member, of an adjacent pipe joint. The process of threadably

coupling adjacent pipe joints together is a time consuming process that requires a significant

amount of pipe handling by the drilling rig’s crew.

100e5) Specifically, in a typical rotary table drilling operation, a drill bit is placed on the
downward end of the dnill string. Drill collars — which are essentially thick-walled sections of
drill pipe — are connected together to form the bottom hole assembly section of the drill string.
The drill collars are used to provide sufficient weight on the drill bit as the drill bit is rotated in
the borehole to drill deeper. To rotate the drill string in the borehole, a top drive unit may be

used to provide the rotational force to the drill string. Top drive units are connected between

the swivel and the crown block in the mast.
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10006) Each time drilling has proceeded far enough to require that a new drill pipe joint be
added to the drill string, it is necessary (1) to stop rotation of the drill string, (2) to support the
drill string in the borehole, as with slips, (3) to detach the top drive from the upper pipe joint of
the drill string, (4) to attach the top drive to the upper end of a new pipe joint to be added to
the drill string, and (5) to make-up the threaded connection between the upper joint of the drill
string and the new joint of drill pipe — through use of manually operated tongs or an iron
roughneck. Once the new pipe joint has been added to the drill string, the drill string is rotated
again and drilling 1s resumed. As the borehole depth increases, the process of adding a new
joint of drill pipe is repeated until the drill string reaches the desired well bore depth.

0007]  As the general description above shows, rotation of the drill string (and, thus, drilling
of the borehole) must cease and the rotating equipment must be disconnected from the drill
string 1n the borehole each time it is necessary to make-up a new joint of drill pipe to the drill
string. The making-up of the drill string is thus a time consuming process that limits the
amount of new hole that can be drilled in a single day. Given the expense of drilling
operations, 1t 1S desirable, and in the case of a deep well essential, to minimize the time
required to drill the well bore.

jo008]  Further, it should be noted that the making-up of the drill string requires a substantial
amount of drill pipe handling by the drilling rig crew. Given the equipment used to make-up
the drill string, the size and weight of the pipe joints used, and the time pressure under which
the drilling crew operates, the substantial amount of pipe handling required to drill the well
bore provides ample opportunity for injury to the drilling rig personnel.

0009] In an effort to reduce the amount of time required to make-up the drill string and,
ultimately, to drill the well bore, drilling rig manufacturers have begun to design rigs with the
ability to make-up “stands” of drill pipe “off-line” — i.e., to make-up joints of drill pipe with
equipment other than the main drilling equipment. These drill pipe stands typically consist of
two, three, or even four pipe joints threadably connected together. The size of the drill pipe
stands that can be assembled off-line is primarily dependent on the size of the drilling rig’s
mast or derrick (hereinafter collectively referred to as “mast™).

jooro]  After being assembled, these stands can be stored in racking boards attached to and

extending outwardly from the drilling rig’s mast. When additional pipe joints are needed for
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continued drilling operations, these pipe stands can be connected to the drill string. In this
way, two, three, or four additional pipe joints can be connected to the drill string through a
single make-up using the main drilling equipment.

ioo11]  Although prior art off-line pipe make-up systems provide the ability to make-up stands
of drill pipe off-line, the prior art systems still require a significant amount of pipe handling by
the drilling rig crew. The prior art systems typically require two “off-line holes”, equivalent to
the mousehole in the drilling rig, for placement of the dnll pipe joints prior to make-up.
Specifically, in the prior art systems, a first joint of drill pipe is lifted from the V-door ramp of
the drilling rig and placed in a first off-line hole in a platform attached to the drilling rig that
supports an off-line roughneck. A second joint of drill pipe 1s then lifted from the V-door
ramp and placed 1n a second off-line hole in the off-line roughneck platform. - A third joint of
drill pipe 1s then lifted from the V-door ramp and swung into engagement with the first joint of
drill pipe — which is positioned in the off-line hole closest to the offline roughneck. The two
joints are then made up using the off-line roughneck, lifted above the off-line roughneck, and
swung into position above the third pipe joint. In similar fashion, the two connected joints are
made up with the third joint in the second off-line hole. The drill pipe stand i1s then lifted from
the off-line roughneck and positioned in a racking board for subsequent use.

0012 As the preceding general description shows, the prior art off-line make-up systems
require a significant amount of pipe handling by the drilling rig’s crew. Further, the prior art
systems require off-line holes that are potential hazards to the rig crew performing the off-line
make-up operations.

0013 The present 1invention 1s designed to address these and other known problems with the
prior art systems. What 1s needed 1s an apparatus and method for off-line make-up of drill pipe
stands that allows for less pipe handling by a drilling rig’s crew and, thus, allows for a safer
and more efficient off-line make-up operation. It i1s an object of the present invention to
provide such an apparatus and method for off-line make-up of drill pipe stands. Those and
other objectives will become apparent to those of skill in the art from a review of the

specification below.
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SUMMARY OF THE INVENTION

0014 An apparatus and method for use in the off-line make-up of drill pipe stands on drilling
rigs used in the exploration and production of oil and gas reserves. The disclosed invention is
a unique pipe handling system in which a section of the V-door ramp attached to a drilling rig
structure pivots to allow one or more joints of drill pipe to be placed in a vertical position for
off-line make-up with additional joints of drill pipe. A support cylinder connecting the
pivoting section to the drilling rig structure supports the pivoting section in the horizontal
position. After a pipe joint is rolled onto the pivoting section of the V-door ramp, the support
cylinder retracts, thereby allowing the pivoting section of the V-door ramp to pivot
downwardly until the pipe joint is in the vertical position. The pipe joint is maintained in the
vertical position within the pivoting section of the V-door ramp by a holding means. Further,
while in the vertical position, the pipe joint can be raised or lowered to the proper position

‘through the use of a cylinder located in the pivoting section.

BRIEF DESCRIPTION OF THE DRAWINGS

joo1s]  The following figures form part of the present specification and are included to further
demonstrate certain aspects of the present invention. The invention may be better understood
by reference to one or more of these figures in combination with the detailed description of
specific embodiments presented herein.

joot]  Figure 1 1s a side view of a typical drilling rig structure showing a V-door ramp in
accordance with one embodiment of the present invention connected to the drilling rig
structure. Figure 1 also shows two racking boards attached to and extending outwardly from
the drilling rig’s mast.

0017)  Figure 2 1s a top view of the drilling rig’s floor showing the V-door ramp in accordance
with one embodiment of the present invention connected to the drilling rig structure.

0018)  Figure 3 is a close-up top view of the V-door ramp showing the stationary section and
the pivoting section of the V-door ramp in accordance with one embodiment of the present
invention.

0019y  Figure 4 is a close-up side view of the V-door ramp showing the stationary section and
the pivoting section of the V-door ramp in accordance with one embodiment of the present

invention.
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100200 Figure 5 1s a detailed side view of the pivoting section of the V-door ramp according to
one embodiment of the present invention showing the support cylinder connected between the
drilling rig structure and the pivoting section of the V-door ramp in the extended position
whereby the pivoting section of the V-door ramp is in the horizontal position.

00211 Figure 6 1s a detailed side view of the pivoting section of the V-door ramp according to
one.embodiment of the present invention showing the support cylinder connected between the
drilling rig structure and the pivoting section of the V-door ramp in the retracted position

whereby the pivoting section of the V-door ramp is in the vertical position.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

0022 The following examples are included to demonstrate preferred embodiments of the
invention. It should be appreciated by those of skill in the art that the techniques disclosed in
the examples that follow represent techniques discovered by the inventors to function well in
the practice of the invention, and thus can be considered to constitute preferred modes for its
practice. However, those of skill in the art should, in light of the present disclosure, appreciate
that many changes can be made in the specific embodiments that are disclosed and still obtain
a like or similar result without departing from the spirit and scope of the invention.

10023) Reterring to Figure 1, a V-door ramp 50 is shown connected to a drilling rig structure
10. Drilling rig structure 10 can be either a land based drilling rig or an offshore drilling rig.
As discussed 1n more detail with reference to Figures 2 through 6, V-door ramp 50 is
comprised of two sections — stationary section 55 and pivoting section 60. Stationary section
55 1s supported 1n the horizontal position as shown in Figure 1 by support member 62 that is
connected between V-door ramp 50 and rig structure 10. One of skill in the art will appreciate
that depending on the size of the stationary section 55 of V-door ramp 50 and the number of
drill pipe joints that will be supported on the stationary section 55, a plurality of support
members 62 may be necessary to support the combined weight of stationary section 55 and the
drill pipe joints. Further, although a horizontal V-door ramp 50 is shown in Figure 1, V-door
ramp 50 can be a “slanted” ramp that is connected on one end to rig structure 10 while the
other end slants diagonally toward the ground (if used on a land based drilling rig) or toward a

lower, pipe deck (if used on an offshore drilling rig). One of skill in the art will appreciate that
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the objectives of the present invention can be obtained whether V-door ramp 50 is a horizontal
ramp or a slanted ramp.

(0024  Pivoting section 60 of V-door ramp 50 is shown in Figure 1 in both the horizontal
position (solid lines) and in the vertical position (dashed lines). As discussed in more detail -
with reference to Figures 4 through 6, pivoting section 60 is supported in both the horizontal
and vertical positions by support cylinder 64. If V-door ramp 50 is a slanted ramp (as
discussed 1n the preceding paragraph), pivoting section 60 will be sized such that it can pivot
from the slanted position to the vertical position as required to achieve the objectives of the
present invention.

1o02s)  Figure 1 also shows two racking boards — 200 and 210 — attached to the mast 20 of the
rg structure 10. Racking board 200 is used to store, or “rack”, stands of drill pipe that consist
of three joints of drill pipe connected together and, thus, measure approximately 90 feet in
length. Similarly, Racking board 210 is used to rack stands of drill pipe that consist of four
jomts of drill pipe connected together and, thus, measure approximately 120 feet in length.
Although not shown in Figure 1, a lower racking board may be attached to the drilling rig mast
to rack stands of drill pipe that consist of two joints of drill pipe connected together and, thus,
measure approximately 60 feet in length. One of skill in the art will appreciate that the size of
the drill pipe stands to be made-up using the present invention will depend primarily on the
size of the drilling rig’s mast.

0o26)  Figure 2 is a top view of the rig floor of rig structure 10 showing V-door ramp 50
attached to rig structure 10. As shown in Figure 2, V-door ramp 50 consists of stationary
section 55 and pivoting section 60. V-door ramp 50 is used to support the individual pipe
joints 40 that are used to make-up the drill string during drilling operations. Figure 2 also
shows positioning cylinder 68 within pivoting section 60 used for positioning pipe joint(s) 40
vertically at the proper height during the off-line make-up operation (as discussed in more
detail with reference to Figures 3 through 6). Additionally, Figure 2 shows off-line roughneck
100 mounted on an elevated platform 105 that is connected to rig structure 10 near V-door

ramp S0.
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Functioning of the Pivoting Pipe Handler

00277 Having identified the components of the pivoting pipe handler of the present invention,
the tunctioning of the present invention will be described with reference to Figures 3 through
6. Specifically, with reference to Figure 3, pipe joints 40 are shown supported in thé
horizontal position by stationary section 55 and pivoting section 60 of V-door ramp 50.
During drilling operations, pipe joints 40 will be lifted from a storage area on the ground at the
drill site and placed on V-door ramp 50 for holding just prior to use.

10028] As drilling operations proceed, the borehole will be drilled using the main drilling
equipment of rig structure 10 (as discussed previously). While the main drilling equipment
drills the borehole, crew members can prepare for the connection of additional pipe joints to
the dnll string using the off-line make-up system of the present invention. As noted, 60-foot
drill pipe stands, 90-foot drill pipe stands, or 120-foot drill pipe stands can be assembled using
the off-line make-up system of the present invention. One of skill in the art will appreciate,
however, that if the mast of a drilling r1g increases 1n size, 1t 1s possible that even longer stands
may be assembled using the off-line make-up system of the present invention.

10029) Depending on the size of the drill pipe stand to be made-up, pivoting section 60 of V-
door ramp 50 can be sized to hold either one or two joints of drill pipe. For off-line make-up
of a 60-foot stand of drill pipe, pivoting section 60 can be sized to hold one pipe joint 40. For
off-line make-up of a 90-foot (or longer) stand of drill pipe, pivoting section 60 can be sized to
hold two pipe joints 40. One of skill in the art will appreciate that additional embodiments
exist wherein pivoting section 60 can be sized to hold three or even four pipe joints 40
depending on the size of the drill pipe stands to be assembled off-line.

0030) With reference to Figures 3 through 6, the assembly of a drill pipe stand using the
present invention will now be described. To assemble a 90-foot drill pipe stand using the
present invention, two pipe joints 40 are rolled from stationary section 55 of V-door ramp 50
onto pivoting section 60. A holding means is then “closed” over the pipe joints 40. In a
preferred embodiment, the holding means comprises a hinged bar that is attached to one side
of pivoting section 60 such that the bar can be “swung” over the top of the pipe joints 40 into a
latching mechanism on the opposite side of pivoting section 60. When in position over the top

of the pipe joints 40, the holding means maintains the pipe joints 40 in the vertical position
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when pivoting section 60 is pivoted downwardly. The holding means can be either
automatically “triggered” to close over the top of pipe joints 40 when they are rolled onto
pivoting section 60, or it can be manually closed over the top of the pipe joints 40 by members
of the drilling rig crew.

00311  As shown in Figure 4, after the pipe joints 40 are placed 1n pivoting section 60 and the
holding means is closed over the top of the pipe joints 40, pivoting section 60 1s pivoted
downwardly until the pipe joints 40 are in the vertical position. The holding means prevents
the pipe joints 40 from falling out of pivoting section 60 when in the vertical posttion.
Positioning cylinder 68 is used to raise or lower the pipe joints 40 to the proper position for
connection to off-line roughneck 100.

00321 While the two pipe joints 40 are being rolled into position onte pivoting section 60 and
are being pivoted downwardly, a third pipe joint 40 1s lifted from the stationary section 55 of
V-door ramp 50 and raised above the area around platform 105 and V-door ramp 50. The third
pipe joint 40 is lifted from the stationary section 55 of V-door ramp 50 by connecting tool joint
42 of the third pipe joint 40 to an off-line drill pipe elevator. The oft-line dnll pipe elevator 1s
then raised by either a winch located in mast 20 or located on the rig tloor of rig structure 10,
or by a bridge trolley (shown as 205 in Figure 1) mounted on an elevated platform attached to
mast 20.

10033) Third pipe joint 40 1s then positioned above the pipe joints 40 in pivoting section 60
(which is in the vertical position) that is closest to off-line roughneck 100. The third pipe joint
40 1s then lowered via the off-line drill pipe elevator such that the lower end of the third pipe
joint 40 engages one of the vertically held pipe joints 40. Off-line roughneck 100 is then
moved forward toward pivoting section 60 until 1t reaches the engaged pipe joints 40. The
upper tongs of off-line roughneck 100 “grab” the bottom portion of the third pipe joint (which
1s held in place by the off-line drill pipe elevator), while the lower tongs of oft-line roughneck
100 “grab” the top portion of the engaged pipe joint 40 held in the vertical position within
pivoting section 60. Off-line roughneck 100 is then used to apply the necessary rotation to the
engaged pipe joints 40 for the initial make-up of the connection and to apply the necessary
final make-up torque to the threaded connection. One of skill in the art will appreciate that

numerous movable or “extendable” iron roughnecks exist that can be used for off-line
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roughneck 100 in the present invention, one such roughneck being National-Oilwell’s IR30-80
Roughneck.

0034 After off-line roughneck 100 makes-up the connection, it is disengaged from the pipe
joints 40, and the off-line drill pipe elevator is used to lift the connected pipe joints 40 above
platform 105. The connected pipe joints 40 are then positioned above the remaining pipe joint
40 held in the vertical position within pivoting section 60. The lower end of the connected
pipe joints 40 1s then lowered via the off-line drill pipe elevator such that the lower end of the
connected pipe joints 40 engages the remaining vertically held pipe joint 40. Off-line
roughneck 100 is then moved forward toward pivoting section 60 until i1t reaches the engaged
pipe joints 40. The upper tongs of off-line roughneck 100 “grab” the bottom portion of the
connected pipe joints (which are held in place by the off-line dnll pipe elevator), while the
lower tongs of off-line roughneck 100 “grab” the top portion of the engaged pipe joint 40 held
in the vertical position within pivoting section 60. Off-line roughneck 100 1s then used to
apply the necessary rotation to the engaged pipe joints 40 for the initial make-up of the
connection and to apply the necessary final make-up torque to the threaded connection.

003s; After the three pipe joints 40 are connected together as described in the preceding
paragraphs, off-line roughneck 100 releases the connected joints of drill pipe, and the stand of
drill pipe — now measuring 90 feet 1in length — 1s moved 1nto position for storage in racking
board 200 (shown in Figure 1) through use of the off-line drill pipe elevator.

(0036 In a similar manner as just described, a 60-foot drill pipe stand can be assembled. For
a 60-foot stand, only one pipe joint 40 is rolled onto pivoting section 60 of V-door ramp 50
and pivoted downwardly until it 1s in a vertical position. The pipe joint 40 held in the vertical
position in pivoting section 60 can then be attached to a second pipe joint 40 lifted directly
from the stationary section 55 of V-door ramp 50 in the manner described above. For drilling
rigs designed to only handle 60-foot drill pipe stands, pivoting section 60 of V-door ramp 50
can be designed to hold only one pipe joint 40.

00377 Again, in a similar manner as described with respect to a 90-foot drill pipe stand, a
fourth pipe joint 40 can be attached to the 90-foot drill f)ipe stand to form a 120-foot drill pipe
stand. To form a 120-foot stand of drll pipe, a fourth pipe joint 40 is rolled onto pivoting

section 60 of V-door ramp 50 and pivoted downwardly until it 1s 1n the vertical position. The
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pipe joint 40 held in the vertical position in pivoting section 60 can then be attached to the
three pipe joint section that has been previously made up in the manner described above with
respect to the 90-foot drill pipe stand. The 120-foot drill pipe stand can than be moved into
position for storage in racking board 210 (shown 1n Figure 1) through use of the off-line drill
pipe elevator.

0038] Referring now to Figures 5 and 6, the pivoting mechanism of pivoting section 60 1s
shown in more detail. In the preferred embodiment of the present invention, pivoting section
60 is connected to rig structure 10 via pin connection 52. Pin connection 52 allows pivoting
section 60 to rotate downwardly while remaining connected to rig structure 10. Similar pin
connections 65 and 66 are used to connect support cylinder 64 to pivoting section 60 and rig
structure 10 respectively.

10039 In Figure 5, pivoting section 60 i1s shown in the horizontal position. In this position,
support cylinder 64 is in the fully extended position. To “pivot” pivoting section 60
downwardly, support cylinder 64 is slowly retracted. As support cylinder 64 1s retracted,
pivoting section 60 rotates about pin connector 52 and begins to lower toward the vertical
position shown in Figure 6. As support cylinder 64 continues to retract, support cylinder 64 is
allowed to rotate about its connection points to the pivoting section 60 (via pin connection 65)
and the rig structure 10 (via pin connection 66) such that pin connection 65 forces support
cylinder 64 toward rig structure 10. In the preferred embodiment, support cylinder 64 is
specifically sized to be fully retracted (or “bottomed out™) when pivoting section 60 1s 1n the
vertical position, as shown in Figure 6.

0040 From the preceding description of the pivoting pipe handler of the present invention,
one of skill in the art will appreciate that the present invention significantly reduces the
amount of pipe handling required to assemble drill pipe stands oft-line. This reduction in pipe
handling allows for a more efficient and safer off-line make-up operation. Further, it will be
appreciated that the pivoting V-door ramp section of the present invention alleviates the need
for the “off-line holes used in the prior art, thereby removing another safety concern found in
the prior art.

0041] Moreover, although the present invention has been described with reference to the off-

line make-up of dnll pipe stands, one of skill in the art will appreciate that the present
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invention can be adapted for off-line make-up of stands of different types of oilfield tubulars,
including drill pipe stands, casing stands, liner stands, and/or production tubing.

0042 While the apparatus, compositions and methods of this invention have been described
in terms of preferred or illustrative embodiments, 1t will be apparent to those of skill in the art
that variations may be applied to the apparatus and methods described herein without
departing from the concept and scope of the invention. All such similar substitutes and
modifications apparent to those skilled in the art are deemed to be within the scope and

concept of the invention as it 1s set out in the following claims.
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CLAIMS

.

A system for off-line make-up of joints of oilfield tubulars on a drilling rig structure

comprising:

a V-door ramp connected to the drilling rig structure, the V-door ramp having a
stattonary section and a pivoting sectton, wherein the pivoting section is adapted to
pivot between a first position and a second position;

at least one support cylinder having a first end and a second end, wherein the first end
1s pivotally connected to the drilling rig structure and the second end is pivotally
connected to the pivoting section of the V-door ramp;

a holding means for securing at least one tubular joint in the pivoting section of the V-
door ramp when the pivoting section 1s in the second position; and

a positioning cylinder connected to the pivoting section of the V-door ramp, wherein
the positioning cylinder is adapted for positioning the at least one tubular joint in
the pivoting section.

The system of claim 1 wherein the pivoting section of the V-door ramp is in line with

the stationary section of the V-door ramp in the first position.

The system of claim 2 wherein the at least one support cylinder is in an extended

position when the pivoting section of the V-door ramp is in the first position.

The system of claim 1 wherein the pivoting section of the V-door ramp is in a

substantially vertical position in the second position.

The system of claim 4 wherein the at least one support cylinder is in a fully retracted

position when the pivoting section of the V-door ramp is in the second position.

The system of claim 1 wherein the holding means comprises a bar hingedly connected

to the pivoting section of the V-door ramp and a latching mechanism.

The system of claim 6 wherein the bar of the holding means is moved from a first

position 1n which the pivoting section of the V-door ramp is able to receive the at least

one tubular joint to a second position in which the bar engages the latching mechanism
to secure the at least one tubular joint in the pivoting section of the V-door ramp when

the pivoting section is in the second position.
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The system of claim 1 wherein the first end of the at least one support cylinder is

pivotally connected to the drilling rig structure by a pin connection.

The system of claim 1 wherein the second end of the at least one support cylinder is

pivotally connected to the pivoting section of the V-door ramp by a pin connection.

The system of claim 1 further comprising an elevated platform having an iron

roughneck mounted thereon.

The system of claim 1 further comprising a tubular elevator.

The system of claim 11 wherein the tubular elevator is raised or lowered by a winch.

The system of claim 11 wherein the tubular elevator is raised or lowered by a bridge

trolley connected to an elevated platform that is connected to a mast of the drilling rig

structure.

The system of claim 1 further comprising at least one racking board connected to the

mast of the drilling rig structure, the at least one racking board adapted for storing

oftline a stand of tubulars consisting of multiple tubulars joined together.

The system of claim 1 further comprising at least one support member extending from

the drilling rig structure to the stationary section of the V-door ramp.

A system for off-line make-up of joints of oilfield tubulars on a drilling rig structure

comprising:

a V-door ramp connected to the drilling rig structure, the V-door ramp having a
stationary section and a pivoting section, wherein the stationary section supports at
least one tubular joint and the pivoting section supports at least one tubular joint
and 1s pivotable with respect to the drilling rig structure;

at least one support cylinder having a first end and a second end, wherein the first end
1s pivotally connected to the drilling rig structure and the second end is pivotally
connected to the pivoting section of the V-door ramp;

a holding mechanism comprising a bar hingedly connected to the pivoting section of
the V-door ramp and a latching mechanism, wherein the bar and latching

mechanism cooperate to secure the at least one tubular joint in the pivoting section;
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a positioning cylinder connected to the pivoting section of the V-door ramp, wherein
the positioning cylinder i1s adapted to position the at least one tubular joint in the
pivoting section;

a tubular elevator for raising or lowering at least one tubular joint;

a movable iron roughneck, wherein the movable iron roughneck can be extended such
that it grabs one of the at least one tubular joints supported by the tubular elevator
and one of the at least one tubular joints in the pivoting section of the V-door ramp;
and

at least one racking board, wherein the at least one racking board 1s connected to a mast
of the drilling rig structure.

The system of claim 16 wherein the pivoting section of the V-door ramp i1s in line with

the stationary section of the V-door ramp when the at least one support cylinder i1s in an

extended position.

The system of claim 16 wherein the pivoting section of the V-door ramp 1s in a

substantially vertical position when the at least one support cylinder is in a fully

retracted position.

The system of claim 16 wherein the bar of the holding mechanism 1s moved from a

first position 1n which the pivoting section of the V-door ramp 1s able to receive the at

least one tubular joint to a second position in which the bar engages the latching
mechanism to secure the at least one tubular joint 1n the pivoting section of the V-door
ramp when the pivoting section 1s 1n the substantially vertical position.

The system of claim 16 wherein the first end of the at least one support cylinder is

pivotally connected to the drilling rig structure by a pin connection.

The system of claim 16 wherein the second end of the at least one support cylinder 1s

pivotally connected to the pivoting section of the V-door ramp by a pin connection.

The system of claim 16 wherein the movable iron roughneck 1s mounted on an elevated

platform.

The system of claim 16 wherein the tubular elevator 1s raised or lowered by a winch.
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The system of claim 16 wherein the tubular elevator is raised or lowered by a bridge
trolley connected to an elevated platform that 1s connected to the mast of the drilling
rig structure.

The system of claim 16 wherein the at least one racking board is adapted for storing

offline a tubular stand consisting of multiple tubular joints joined together.

The system of claim 16 further comprising at least one support member extending from

the drilling rig structure to the stationary section of the V-door ramp.

A system for off-line make-up of oilfield tubulars comprising:

a V-door ramp connected to a drilling rig structure, the V-door ramp having a
stationary section and a pivoting section, wherein the pivoting section is adapted to
pivot from a first position to a second position;

at least one support cylinder having a first end and a second end, wherein the first end
1s pivotally connected to the drilling rig structure and the second end is pivotally
connected to the pivoting section of the V-door ramp;

a holding mechanism adapted to secure at least one tubular joint in the pivoting section
of the V-door ramp when the pivoting section is in the second position; and

a positioning cylinder connected to the pivoting section of the V-door ramp, wherein
the positioning cylinder 1s adapted for positioning the at least one tubular joint in
the pivoting section.

A method for off-line make-up of oilfield tubulars on a drilling rig structure

comprising:

providing a V-door ramp that 1s connected to the drilling rig structure, the V-door ramp
having a pivoting section and a stationary section;

supporting at least two tubular joints on the stationary section of the V-door ramp;

moving at least one of the at least two tubular joints to the pivoting section of the V-
door ramp;

securing the at least one tubular joint on the pivoting section of the V-door ramp;

pivoting the pivoting section of the V-door ramp from a first position to a second

position;
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raising one of the at least two tubular joints supported on the stationary section of the
V-door ramp such that the tubular joint i1s positioned above the pivoting section of
the V-door ramp; and

connecting the tubular joint secured on the pivoting section of the V-door ramp to the
tubular joint raised above the pivoting section of the V-door ramp to create a
tubular stand.

The method of claim 28 further comprising moving the tubular stand to a racking board

adapted for storing the tubular stand, wherein the racking board 1s connected to a mast

of the drilling rig structure.

The method of claim 28 further comprising extending or retracting a positioning

cylinder connected to the pivoting section of the V-door ramp to position the at least

one tubular joint within the pivoting section.

The method of claim 28 wherein the pivoting section of the V-door ramp 1s pivoted to
the second position by retracting a support cylinder having a first end connected to the
drilling rig structure and a second end connected to the pivoting section.

The method of claim 28 wherein the tubular joint 1s raised from the stationary section
of the V-door ramp to a position above the pivoting section of the V-door ramp by
connecting a tubular elevator to the tubular joint and raising the tubular elevator.

The method of claim 32 wherein the tubular elevator is raised or lowered by a winch.
The method of claim' 32 wherein the tubular elevator 1s raised or lowered by a bridge
trolley connected to an elevated platform that is connected to a mast of the drilling rig
structure.

The method of claim 32 further comprising engaging one of the at least one tubular
joints secured in the pivoting section of the V-door ramp and engaging the tubular joint
raised above the pivoting section with an iron roughneck.

The method of claam 35 further comprising operating the iron roughneck to make-up
the connection between the tubular joints engaged by the iron roughneck.
A method for off-line make-up of oilfield tubulars on a drilling rig structure

comprising:
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providing a V-door ramp that is connected to the drilling rig structure, the V-door ramp
having a pivoting section and a stationary section;

supporting a plurality ot tubular joints on the stationary section of the V-door ramp;

moving at least two of the plurality of tubular joints to the pivoting section of the V-
door ramp;

securing the at least two tubular joints on the pivoting section of the V-door ramp;

pivoting the pivoting section of the V-door ramp from a first position to a second
position, wherein the pivoting section is in a substantially vertical position in the
second position ;

raising one of the plurality of tubular joints supported on the stationary section of the
V-door ramp such that the tubular joint is in a substantially vertical position above
the pivoting section of the V-door ramp;

connecting one of the at least two tubular joints secured on the pivoting section of the
V-door ramp to the tubular joint raised above the pivoting section of the V-door
ramp to create a two-tubular stand;

raising the two-tubular stand such that the two-tubular stand is in a substantially
vertical position above the pivoting section of the V-door ramp;

connecting one of the at least two tubular joints secured on the pivoting section of the
V-door ramp to the two-tubular stand raised above the pivoting section to create a
three-tubular stand.

38.  'The method of claim 37 further comprising moving the three-tubular stand to a racking
board adapted for storing the tubular stand, wherein the racking board is connected to a
mast of the drilling rig structure.

39.  The method of claim 37 further comprising extending or retracting a positioning
cylinder connected to the pivoting section of the V-door ramp to position the tubular
joints within the pivoting section.

40. The method of claim 37 wherein the pivoting section of the V-door ramp is pivoted by
retracting a support cylinder having a first end connected to the drilling rig structure

and a second end connected to the pivoting section.
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The method of claim 37 wherein the tubular joint is raised from the stationary section
of the V-door ramp to a position above the pivoting section of the V-door ramp by
connecting the tubular joint to a tubular elevator and raising the tubular elevator.

The method of claim 37 wherein the two-tubular stand is raised to a position above the
pivoting section of the V-door ramp by raising the tubular elevator.

The method of claim 42 wherein the tubular elevator is raised or lowered by a winch.
The method of claim 42 wherein the tubular elevator is raised or lowered by a bridge
trolley connected to an elevated platform that 1s connected to a mast of the drilling rig
structure.

The method of claim 37 further comprising engaging one of the at least two tubular
joints secured in the pivoting section of the V-door ramp and engaging the tubular joint
raised above the pivoting section with an iron roughneck.

The method of claim 45 further comprising operating the iron roughneck to make-up

the connection between the tubular joints engaged by the iron roughneck to create the

two-tubular stand.

The method of claim 46 further comprising engaging one of the at least two tubular

joints secured in the pivoting section of the V-door ramp and one of the tubular joints

comprising the two-tubular stand with an 1iron roughneck.

The method of claim 47 turther comprising operating the iron roughneck to make-up

the connection between the tubular joints engaged by the iron roughneck to create the

three-tubular stand.

A method for off-line make-up of joints of oilfield tubulars on a drilling rig structure

comprising:

providing a V-door ramp that 1s connected to the drilling rig structure, the V-door ramp
having a pivbting section and a stationary section;

supporting at least two tubular joints on the stationary section of the V-door ramp;
supporting at least one tubular joint on the pivoting section of the V-door ramp;
securing the at least one tubular joint on the pivoting section of the V-door ramp;
pivoting the pivoting section of the V-door ramp from a first position to a second

position;
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raising one of the at least two tubular joints supported on the stationary section of the
V-door ramp such that the tubular joint is positioned above the pivoting section of
the V-door ramp; and

connecting the tubular joint secured on the pivoting section of the V-door ramp to the
tubular joint raised above the pivoting section of the V-door ramp to create a
tubular stand.

A method of handling joints of oilfield tubulars offline comprising:

providing a V-door ramp that is connected to the drilling rig structure, the V-door ramp
having a pivoting section and a stationary section;

supporting at least two tubular joints on the stationary section of the V-door ramp;

supporting at least one tubular joint on the pivoting section of the V-door ramp;

securing the at least one tubular joint on the pivoting section of the V-door ramp;

pivoting the pivoting section of the V-door ramp from a first position to a second

position.
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