
SIMULTANEOUS TUBULAR HANDLING SYSTEM SPECIFICATION CROSS-REFERENCE TO
RELATED APPLICATIONS 10001]N.A STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT [00021 N/A REFERENCE TO MICROFICHE APPENDIX 10003]
N/A BACKGROUND OF THE INVENTION 10004]1. Field of the Invention 100051 This invention
relates to a novel method and system for transporting, assembling, storing, and disassembling oilfield
tubulars in and around a single drilling deck, derrick, and rotary system while drilling operations are
simultaneously and independently occurring, 1000612. Description of the Related Art 10007]Drilling for
oil and gas with a rotary drilling rig is being undertaken to increasingly greater depths both offshore
and on land. The increase in depth translates into longer drilling time, and increased cost. The cost to
operate such rigs is already substantial (rental rates for  



some offshore rigs can exceed U.S. $400,000 to $500,000 per day). Therefore, any productive
operation that can be accomplished independently of drilling operations to save even small amounts of
time in the drilling process is economically significant. [00081The term "tubular" as used herein means
all forms of drill pipe (including heavy weight drill pipe, such as HEVI-WATE(tm) mbulars), casing, drill
collars, liner, bottom hole assemblies, and other types of tubulars known in the art. HEVI-WATE(tm) is
a registered made mark of Smith International, Inc. of Houston, Texas. Drilling operations require
frequent stops when a small part of the tubular string extends above the drilling deck. Additional
tubulars must be moved from a storage rack and connected with the upper end of the tubular string,
which may cause significant delay in drilling. The length of a typical single drill pipe section is 30 feet
(about 10 m). A stand is created by connecting together two or more single sections of tubulars. In the
past, stands have been assembled or made up with four or five single sections of tubulars. A top drive
rotary system is often used in place of the rotary table to turn the drill sting, and is now the prevalent
method of rotary drilling. One of the benefits of the top drive is that it can drill with pre-assembled
tubular stands. Therefore, the creation and handling of tubular stands independently of the drilling
process is a potentially important way to save time and money. 



[00091 A method and system of handling tubulars simultaneously with drilling operations is described
in U.S. Pat. No. 4,850,439 to Lund, the disclosure of which is incorporated herein by reference for all
purposes. Lund proposes a preparation ole d an auxiliary hoist for offline stand building. While drilling
operations are occurring, Lund proposes a first tubular being lifted in a vertical position when the
auxiliary hoist is moved upward so that the tubular is swung from the cable over and then lowered into
the preparation hole. Lund proposes that another tubular can then be swung over the first tubular for
connection (`439 patent, col. 7, In. 58 to col. 8, In. 19). For a third tubular, if the free space below the
top of the preparation hole is less than the length of two tubulars, Lund proposes another auxiliary
hoist. In such circumstance, the preparation hole must be displaced or lted from the vertical
suspension line of the first auxiliary hoist (439 patent, col. 9, in 8 to col. 10, in. 46). [0010]Another
offline stand building method and system has been proposed by Smedvig Asia Ltd. of Singapore.
Smedvig proposes a self erecting offshore tender rig to transfer and erect drilling equipment on a
platform. After the drilling equipment is erected on the platform, Smedvig proposes a high line cable
system to move tubulars from the tender rig to the platform, a racket crane at the top of the derrick that
moves parallel to the drilling deck, 



single tubular on the rig can be manually connected at both ends while in horizontal position to the
high line cable system. The high line cable system used to lift and transport the tubular across the
water from the rig to the pipe ramp on the platform, where the tubular is manually disconnected. A
gripping device connected by cable to a hoist on the racket crane is then manually connected to the
upper end of the tubular on the pipe ramp. The tubular is then hoisted in the vertical position, and
swung from the cable over the first preparation hole. The tubular is then lowered into the hole, and the
gipping device released. The process can be repeated with a second tubular, which can be swung into
position in the second preparation hole. The process can be repeated with a third tubular for
connection with the first tubular into a double stand. The double stand is then hoisted by the tacker
crane and lowered for connection with the second tubular for a thple. The completed stand is hoisted
up and carried by the racker crane to a vertical tubular storage rack at the top of the derrick. Smedvig
also proposes that the first preparation hole can have an adjustable bottom for acceptance of different
size tubulars. 100121Another offline stand building method and system is proposed in U.S. Pat. No.
6,976,540 to Berry, the disclosure of which is incorporated herein by reference for all 



purposes. Berry proposes, among other things, a load and preparation pipe handling device
("preparation device"), a storage pipe handling device ("storage device"), and tubular storage areas at
the top of the derrick. The preparation device includes a vertical truss rotatable about its longitudinal
axis. The preparation device includes a gripping device attached at the end of a hoisting cable
extending out from the vertical truss The gripping device is manually attached to one end of a tubular
that has been placed near the preparation device on the catwalk or the pipe ramp so that when the
cable is retracted back toward the preparation device, the lifted tubular is swung from the cable, similar
to the Lund and Smedvig systems. [0013]Berry then proposes that the truss can then swing the
vertical tubular in a circular path to a first preparation hole, which has been placed along the path. The
preparation device can then lower the first tubular into the first preparation hole. Using two preparation
holes, much like the Smedvig system, a stand is assembled. The assembled stand is then lifted
vertically by the preparation device to the top of the derrick, and directly exchanged to the storage
device, which can either store it or transport it for drilling operations (`540 patent, col. 7, has. 26-40
and col. 8, Ins. 30-35). [0014]The oil industry has proposed systems for the online transferring of
mbulars from 



the horizontal position on a pipe rack to the vertical position over the well center. One such  system is
proposed in U.S. Pat. No. 4,834,604 to Brittian et al., the disclosure of which is incorporated herein by
reference for all purposes. Brittian proposes a sn-ongback connected to a boom that is pivotally fixed
to a base located adjacent to the rig. The strongback transfers the tubular directly through the V-door
from a horizontal position to a vertical position so that a connection between the tubular and the
tubular string can be made. Another system Is proposed in U.S. Pat. No. 6,220,807 to
Sorokan,disclosure of which is incorporated herein by reference for all purposes. An online pipe
handling system is proposed for using a bicep arm assembly pivotally connected to a drilling rig, and a
forearm assembly and a gripper head assembly both pivotally connected to the bicep arm assembly
The gripper head assembly pubs the horizontal positioned tubular on the pipe rack adjacent to the rig,
and rotates the tubular to a vertical position over the well center. [0015]A horizontal to vertical pipe
handling system is proposed in Pub. No. US 2006/0151215 to Skozerbo. Skogerbo discloses an Eagle
Light(HTV-Arm, which is distributed by Aker Kvaemer MR of Houston, Texas. The Eagle Light HTV
(horizontal to vertical) device is proposed for online transfer of tubulars from a horizontal position at the



catwalk to a vertical position in the derrick directly over the well center or into the mousehtoie. Aker
Kvaerner MR also distributes bridge crane systems and storage  fingerboards. National Oilwell Varco
of Houston, Texas also manufactures a similar HTV online pipe handling device. 100161Another
online method and apparatus for transferring tubulars between the horizontal position on the pipe rack
to the vertical position over the well center is proposed in U.S. Pat, No. 6,705,414 to Simpson et al.
Simpson proposes a bucking machine to build tubular stands in the horizontal position on the catwalk.
A completed stand is horizontal at a trolley pick-up location, and becomes vertical at the rig floor entry.
The stand, clamped to a trolley, is pulled along and up a track with a cable winch. A vertical pipe
racking device located in the upper derrick is proposed to transfer the stand directly from the trolley.
100171The disadvantages of the above tubular handling methods and systems include sipificant
human physical contact with the tubulars and lifting equipment at numerous times and locations, which
can result in costly delay or possible injury. The alignment and transfer operations are lengthy and
complex. The paths of the tubulars in the offline stand building are not fully restricted, which creates
delay and safety hazards. The offline stand building 



operation may be interrupted when equipment is being used in the online drilling operations.
Therefore, a more efficient method and system for handling tubulars that minimi7es or eliminates
human physical contact with the rubuiars and lifting equipment, restricts and  controls the path of the
tubulars throughout the entire offline operation, requires minimal inefficient movement of the tubulars,
and eliminates any potential interruption of the tubular building and drilling process would be desirable.
BRIEF SUMMARY OF THE INVENTION [00181A system and method for building and handling oilfield
tubular stands is disclosed that utilizes a single derrick, drilling deck, and rotary system, and separates
the drilling process from the offline stand building process. A guided path horizontal to vertical arm
("HTV") lifts tubulars stored horizontally on the catwalk, and then moves the tubulars in a single
vertical plane such that no interference occurs with the drilling, process, and multiple articulated
motions are reduced. The HTV moves the tubulars between the catwalk and the preparation hole for
assembling or disassembling the tubular stands. A stand arm is positioned for lifting and lowering the
tubulars into and out of the preparation hole, and transporting the tubulars vertically for storage into an
auxiliary tubular racking station in the 



upper part of the derrick.  [0019]A bridge racker crane also mounted in the upper part of the derrick
removes tubular stands from the auxiliary tubular racking station and transports them to either the top
drive, or to another tubular racking station in the derrick. Using the auxiliary tubular racking station, the
offline stand building operation is advantageously uninterrupted when the bridge racker crane is
unavailable due to its need to participate in the simultaneously occurring drilling operations. BRIEF
DESCRIPTION OF THE DRAWINGS [0020]A better understanding of the present invention can be
obtained with the following detailed descriptions of the various disclosed embodiments in the drawings:
10021]FIG. 1 is an elevational view of the present invention on an exemplary embodiment of a drilling
rig. [0022]FIG. 2 is a section plan view taken along line 2-2 of FIG. 1 showing the catwalk, the primary
tubular advancing station, the primary tubular handling station, and the auxiliary tubular handling
station [0023]FIG. 2A is a plan view showing the stand arm, the preparation hole, and the auxiliary
tubular racking station in alternative locations relative to each other as compared with FIG. 2 and the
other drawingc 



100241FIG. 3 is a section plan view taken along line 3-3 of FIG. 1 showing the bridge racker crane,
the auxiliary tubular racking station, and the first and second tubular racking stations. [0025]FIG. 4 is a
section elevational view taken alone line 4-4 of FIG showing the bridge racket crane, the first and
second tubular racking stations, and in phantom view the bridge racker crane in different positions with
and without the casing frame. [0026]FIG. 5 is a section eievational view taken along line 5-5 of FIG. 1
showing the V- door of the drilling rig and the guided path horizontal to vertical arm ("HTV").
[0027]FIG. 6 is an enlarged elevational view of the HTV with a tubular shown in the horizontal position
in solid line and in the vertical position in phantom view. 10028]FIG. 1 is an elevational view of the
HTV, rotated 90 about the vertical axis from Fig: 6, with the tubular in the,horizontal-pos on. [0029]FIG.
8 is an enlarged detailed elevational view of the bridge racker crane of the present invention.
10030]FIG. 9 is a detailed elevational view of an attachment for the bridge racker crane to handle
casing sections or stands. 



100311 FIG. 10 is an devotional view of the preparation hole shown in broken view with portions of the
pulley cable shown in phantom view. [00321FIG. 11 is an elevat onal view of the preparation hole,
rotated 90 about the vertical axis from FIG. 10. [00331FIG. 12 is an enlarged detailed view of the
preparation hole of the present invention as shown in FIG. 11, 10034]FIG. 13 is a section view of the
preparation hole taken along line 13-13 of FIG. 10. [0035]FIG. 14 is a section view of the preparation
hole taken along line 14-14 of FIG. 10. [0036]FIG. 15 is a section view of the preparation hole taken
alone line 15-15 of FIG 10.. 100371FIG. 16 is an elevation view taken along line 16-16 of FIG. 2,
illustrating the HTV lowered for gripping a tubular in the first horizontal position. 100381FIG. 17 is a
view similar to FIG. 16 with the HTV and the tubular in the raised second horizontal position.
100391FIG. 18 is a view similar to FIG. 16 with the HTV guiding the tubular to a vertical position
aligned with the preparation hole, as shown in FIGS. 10 and 11, and additionally illuszating the deck
crane delivering, a casing section to the online carriage for advancement 



to the well center.  preparation hole while the casing section is simultaneously positioned on the online
carriage. [0041]FIG. 20 is a view similar to FIG 6 with the HTV raised, and the stand arm lifting the drill
pipe section up and out of alignment with the preparation hole while the casing section, moved by the
online carriage towards well center, is simultaneously being gripped by the top drive. [0042]FIG. 21 is
a view similar to FIG. 16 with the HTV gipping a second drill pipe section while the casing section is
simultaneously being lowered by the online top drive above the well center. [0043]FIG. 22 is a view
similar to FIG. 16 with the second drill pipe section guided into alignment with the preparation hole
while the casing section is lowered by the online ton drive into the well center. [0044]FIG. 23 is a view
similar to FIG. 16 with the second drill pipe section lowered into the preparation hole and being
connected with the first drill pipe section with a tubular make up device while the casing section is
simultaneously lowered into the well center. [0045]FIG. 24 is a view similar to FIG. 16 illusuating the
HTV with a third drill pipe 



section in the raised second horizontal position before being guided into alignment with the
preparation hole, the connected first and second drill pipe sections shown being lifted by the stand arm
out of alignment with the preparation hole to allow the third tubular to be received into the preparation
hole. 100461FIG. 25 is a view similar to FIG 6 with the first and second tubulars being connected with
the third tubular by the tubular make up device. 100471FIG. 26 is a view similar to FIG. 16 with the
stand arm lifting the stand of three tubulars from the preparation hole to the auxiliary tubular racking
station. [00481FIG. 27 is a view similar to FIG. 16 with the bridge racker crane, as shown in FIGS. 3,4
and 8, gripping the stand of mbulars from the auxiliary tubular racking station and moving the stand to
a drill pipe racking station. 1100491FIG. 28 is a view similar to FIG. 16 showing the HTY with a casing
section in the second horizontal position while the bridge tacker crane with the casing attachment of
FIG. 9, is simultaneously positioning a stand of casing in the auxiliary tubular racking station.
100501FIG. 29 is a vim similar to FIG. 16 showing a casing section raised from the well center by the
top drive and laid down onto the carriage, and the iaydown trolley on the top of the carnage being
driven in the ciirec On 0 



the arrow to tilt the casing section.  100511FIGS. 30A, 30B AND 30C illustrate the circuitry for the
simultaneous pipe handling system of the present invention. DETAILED DESCRIPTION OF THE
INVENTION [0052]The present invention involves a system and method for offline building of tubular
stands, while drilling operations are simultaneously and independently occurring. As shown in the
drawings, this offline stand building comprises moving tubulan from a horizontal position on the
catwalk 22 adjacent to the V-door 26 of the derrick 10, lifting and guiding the tubulars in the same
plane to a vertical position directly above a preparation hole 46 with a horizontal to vertical arm 48,
lowering the vertically positioned tubulars into the preparation hole 46, using a stand arm 58 to move
the tubulars in the vertical position for connection into a stand by an auxiliary tubular make up device
56, and transporting the stand vertically to an auxiliary tubular racking station 60 in the upper part of
the derrick 10. A bridge, tacker crane 86 transports the tubular stands from the auxiliary tubular
racking station 60 to either the top drive 12, or to first 128 or second 130 tubular racking stations.
[0053]An exemplary drilling rig, generally indicated as R, of the invention is shown in 



FIG. 1. Although an offshore cantilever jack-up rig It is shown, other drilling rig or structure
configurations and embodiments are contemplated for use with the invention both for  offshore and
land drilling. For example, the invention is equally applicable to drilling rigs such as semi submersibles,
submersibles, drill ships, barge rigs, platform rigs, and land rigs. Also, although the following is
described in terms of oilfield drilling, the disclosed embodiments can also be used in other operating
environments for non-petroleum fluids. Further, although the use of a top drive or power swivel is
preferred, the invention can also be used with other rotary systems, including, but not limited to, a
rotary table. [00541Reviewing both FIGS. 1 and 2, a drilling structure or derrick 10 extends above the
drilling deck 16. A top drive 12 or power swivel is preferably used to rotate theilrill string and bit in the
borehole. The top drive 12 is suspended from the traveling block in the conventional manner. A drilling
hoist or drawworks is mounted in the derrick 10, as is known by those of ordinary skill in the art. The
top drive 12 is aligned vertically well center 14 in the drilling deck 16.. A deck revolving crane 18 is
mounted on the rig R for use in lifting and moving tubulars 20. [0055]Catwalk 100561In FIG. 2, the
catwalk 22 is supported on the top of the catwalk truss structure 24 



(see FIGS . 5 and 17) adjacent to the drilling deck 16. As best shown in FIG. 5, the catwalk 22 is in the
same plane as the drilling deck 16, and is adjacent the V-door 26 of the derrick  10. Although a single
V-door 26 is shown, it should be understood that derricks may contain more than one V-door, and that
the tubulars transported or moved in the present invention may be staged through different V-doors.
Turning back to FIG. 2, the online or primary side of the catwalk contains the primary tubular handling
station 28, which includes a carriage 30 whose longitudinal axis or centerline is substantially in
alipunent with the well center 14. A mechanically driven pusher trolley 38 on the carriage 30 is
provided to move tubular 36 to and from the well center 14. Although a single catwalk 22 and catwalk
truss structure 24 is shown, it should be understood that two different catwalks and supporting
structures could be employed to support the primary tubular handling station 28 and the auxiliary
tubular handling station, generally indicated at 54, as will be described below. Further, it should be
understood that the two different catwalks could be set at different orientations andior elevations.
Although the base 25 (FIG. 17) of the column supporting the catwalk truss structure 24 is shown as
fixed, L. should be understood that rollers are contemplated at the base so that the catwalk truss
structure 24 could be rolled with the drilling deck 6 and 



derrick 10 if they were also configured to move between well locations. 100571A primary tubular
advancing station 13 comprises at least the well center 14. Also, a drilling hoist, the top drive 12, a
tubular make up device 42, and other equipment necessary  to advance tubulars into the well center
14 can be provided in the primary tubular handling station 13. A mousehole 32 is located radially
outward from the well center 14, and is positioned substantially on a line between well center 14 and
the longitudinal centerline of the carriage 30. The carriage has wheels that run on two parallel rails 34
mounted on the top of the catwalk 22. The rails 34 extend across the drilling deck 16 to a location near
the well center 14. [0058]As shown in FIG. 2, a single tubular 36 can be placed on the top of the
carriage 30. The carriage 30 transports the tubular 36 along the rails 34 from the primary tubular
handling station 28 to the mousehole 32 or well center 14. A pusher trolley 38, whose wheels run on
two parallel rails mounted on top of the carriage 30, pushes the tubular 36 toward the well center 14 or
mousehole 32. A hydraulic lifter 39 (shown in elevation in FIG. 20) is located at the end of the carriage
30 nearest the well center 14. A section of the top surface of the carriage 30 is hinged so that the
hydraulic lifter 39 can raise the unhinged end to elevate the end of the tubular 36 nearest well center
14. The top drive 12 or other similar equipment can 



then engage the tubular 36 for lifting. When tubular 36 is removed from the well center 14, the pusher
trolley 38 can be replaced with a laydown trolley 40 (shown in storage in FIG. 2; and shown in use in
FIG. 29) to receive the lower end of the vertical tubular when the  carriage 30 is moved near the well
center 14. A remotely operable tubular make up device 42 (also known to those skilled in the art as an
iron roughneck) is positioned near the well center 14 and the mousehole 32 for use in assembling and
disassembling tubular stands. 10059) HTV  [0060]As further shown in FIG. 2, the offline or auxiliary
side of the catwalk 22 has a pipe rack 43 for the horizontal staging of tubulars. As discussed below,
pipe rack 43 is fabricated for the placement of one tubular 44 substantially in alignment with a
preparation hole 46. As will be discussed below in detail, the tubular 44 is preferably in alignment with
the preparation hole 46 to facilitate the guided path movement of the tubular by the horizontal to
vertical arm 48 (referred to as HTV). The pipe rack 43 preferably stores approximately 5 auxiliary
tubulars. Any type of tubular can be placed in the area for pick up by the }Try 48. As best shown in
elevation view in FIG. 5, the pipe rack 43 has a hydraulically operated indexing arm assembly 50 that
rolls the tubulars toward the pick up location for e HTlyr 48. Hydraulically activated separators 52
isolate the one tubular 44 that is to be gipped by the 



HTV 48. The pipe rack 43 is also indexed or marked so that the operator of the deck crane 18 can
place the tubuiars in a consistent location. The deck crane 18 is used to place tubulars on both sides
of the catwalk 22 (see FIG. 18). Tubulars on the carriage 30 and on the pipe  rack 43 are both in the
horizontal position, are parallel to each other, and have access to the V-door 26 of the derrick 10.
100611An auxiliary tubular handling station, generally indicated as 54, is shown in FIG. 2. The
auxiliary tubular handling station 54 comprises at least a stand arm or pick up arm 58. Also, the HTV
48 and the preparation hole 46 and an auxiliary tubular make up device 56 (e.g. iron roughneck) can
be provided in and/or adjacent to the auxiliary tubular handling station 54. FIG. 2A illustrates the
capability of the stand arm 58 to Tip tubulars in either, when lowered, the preparation hole 46 on the
drilling deck 16 (shown in phantom view), or, when raised, in the auxiliary tubular racking station 60
mounted up in the derrick, FIG. 2A shows an alternative configuration to that shown in FIG. 2 and the
other drawings of the location of the stand arm 58 in relation to the auxiliary tubular racking 60. FIGS.
5 and 7 show the auxiliary tubular handling device or HTV 48 as seen from the catwalk " FIG. 6 best
shows the HTV 48 gripper assembly 62 having m-ippers 62A or 62B that grips a tubular 44 as shown
in FIGS. 6 and 7. The HTV 48 has a single. arm. The HTV 48 moves vertically 



and perpendicular with the drilling_ deck 16 using a hoist 65 (see F10. 16) driven trolley assembly 64
that is mounted to two rails 66 attached to a substantially vertical frame 68 connected to the derrick 10.
The hoist can also be mounted on the drilling deck 16. It is  contemplated that a rack and pinion or a
hydraulic cylinders mechanism could be used in lieu of a hoist driven system. The HTV 48 is fabricated
so that it can grip a substantially horizontal tubular from the pipe rack 43 on the offline side of the
catwalk 22, lift the tubular vertically from the catwalk 22 while keeping the tubular substantially
horizontal to a second horizontal position (shown in FIG. 17), and thereafter guide the tubular in the
same plane 9C0 so that the tubular 72 is in vertical alignment with the preparation hole 46 (shown in
FIG. 18). The size, shape, and configuration of the HTV is exemplary and illustrative only, and other
sizes, shapes, and configurations can be used to create the same guided movement of the tubular.
[00621Preparation Hole [00631The preparation hole 46 is shown in detail in FIGS. 10 to 15. The depth
of the preparation hole 46 can be adjusted for the different lengths of tubulars placed in it. The variable
length is necessary to accommodate, for example, drill pipe (27 to 32 feet), and casing (37 to 43 feet).
The depth of e preparation hole 46 can be adjusted so that there is 



enough of the tubular extending above the drilling deck 16 to allow the auxiliary tubular make up
device 56 to grip the tubular in the hole 46 and connect or disconnect irt11 ..... another tubular above
the hole 46. The TrITV 48 can also set the lower end of a tubular in the  preparation hole 46, and the
tubular can be independently advanced into the hole, as shown in FIGS. 10 to 15, after it is released
by the HTV. The preparation hole 46 can hold smaller tubulars, such as completion tubing (for
example 2 7/8 inch OD), and larger tubulars, such as casing (for example 9 5/8 inch OD). Since
different diameter tubulars will be placed in the preparation hole 46, it is contemplated that the
preparation hole 46 could include a centralizer to center the tubular so that the vertical centerline of the
tubular remains in vertical alignment with the vertical centerline of the preparation hole 46. The
centralizer could comprise an inflatable member or hydraulically radially inwardly driven members to
center the tubular. [00641Stand Arm  [00651Returning to FIGS. 2 and 2A, the stand arm 58 can pick
up a single tubular 20 or stands of two or more tubulars. Preferably the stand arm 58 has a gripper
head 74 attached to the end of a telescoping arm 76. The gripper head 74 allows tubulars to be
rotated while 



within its grip, as the tubular& are threaded. The pick up point for a tubular is slightly below the "upset"
location on the tubular where the outside diameter (OD) of the tubular changes diameter. As best
shown in FIG. 20, the -stand arm 58 is mounted to a hoist 78 driven trolley assembly 80 (see plan view
in FIG. 2A) that moves vertically and perpendicular with the drilling deck 16. The trolley assembly
travels on two vertical rails 82 that are attached to a  substantially vertical frame 84 mounted to the
derrick 10. Although the hoist is shown on top of the vertical frame 84, it should be understood that the
hoist could also be mounted on the drilling deck 16. Although a hoist driven system is shown, it should
also be understood that a rack and pinion or hydraulic cylinders drive system could be used instead.
As shown in FIG. 2, the stand arm 58 could move in a horizontal plane along the longitudinal axis of
the n-olley assembly 80, which is parallel to the line between the tubular 44 and the preparation hole
46. A telescoping arm 76 (see FIG. 2A) could be used to allow the stand arm 58 to extend and retract
in a horizontal plane perpendicular to the line between the tubular 44 and the preparation hole 46.
While the stand arm 58, as shown in FIG. 2, does not rotate about a vertical axis, the alternate
embodiment stand arm 58, as shown in FIG. 2A, can pivot about pivot pin 58A in a horizontal plane
about a vertical axis. in either embodiment,when the 



stand arm is in its lowest position near the drilling deck 16, the telescoping arm 76 can extend out to
rip with the head 74 tubulars extending out of the preparation hole 46. The stand arm 58 is fabricated
to lift a tubular or stand out of the preparation hole 46, and thereafter retract and either move or rotate
so as to hold the tubular or sr2nd in a substantially vertical position in the area of the auxiliary tubular
handling station 54 but out of the path of a tubular moved by the HTV to the preparation hole 46. The
stand arm 58 is also fabricated to reverse the  steps for controlled movement of a tubular or stand from
the auxiliary tubular racking station 60 to the preparation hole 46 for disconnection by the auxiliary
tubular make up device 56. The stand arm 58 length and load carrying ability is adjustable for any
combination of different sized tubulars. The stand arm 58 is farther capable of controlled movement of
a tubular stand in a vertical position up the derrick 10, and placing it in the auxiliary tubular racking
station 60. [0066]Bridge Racker Crane [0067]As shown in FIGS. 3 and 4, a bridge racker crane 86 is
mounted in the upper part of the derrick 10. Two parallel horizontal support beams 88 for the bridge
crane 86 are attached in the upper part of the derrick to the derrick uprights 90. Each support beam 88
is preferably positioned an equal distance from the well center 14, so that the center of the 



bridge crane 86 can be moved in vertical alignment with the well center 14. Rails 92 are mounted to
the top of each of the support beams 88. The crane bridge beam 94 spans horizontal and
perpendicular between the two support beams 88. The crane bridge beam carnage assemblies 96
(see FIGS. 4 and 8) have wheels 98 attached to and resting on their respective rails 92. As illustrated
in FIG. 4, at least one end carriage assembly has a rack and pinion drive unit 00 to move the bridge
beam 94 along the rails 92. A cross travel unit 102,  as shown in FIG. 4 and in section view in FIG. 8 is
mounted on the bridge beam 94. The cross travel unit 102 has wheels 104 that that run on the bridge
beam 94, and a rack and pinion drive unit 106 to move the cross travel unit 102 along the length of the
bridge beam 94. A slewing ring 108 under the cross travel unit 102 connects with a mast and cylinder
guard truss 110 mounted under the cross travel urit 102. The siewing ring 108 allows the truss 110 to
rotate about a vertical axis, as best shown in FIG. 4. As shown in FIG. 8, a grip head assembly 112 is
mounted to the truss 110 by a trolley assembly 114. The wheels 116 of the trolley assembly 114 run
on vertical rails 118 mounted on the truss 110. The trolley assembly 114 is raised and lowered with a
system of pulleys 120. Although a system of pulleys 120 is shown, it should be understood that other
systems are contemplated, such as 



rack and pinion and hydraulic cylinders. [0068]Due to the difference in length between casing and drill
pipe, casing stands typically consist of two tubulars, whereas drill pipe stands typically consist of three
tabulars. As shown in FIG. 9 when casing, is being handled, a casing frame 122 can be attached to
the trolley assembly 114 mounted on the truss 110. The casing frame 122 is attached to the trolley
assembly 114 at the storage hanger points 124 of the casing frame 122. The casing  frame 122 has a
casing grip head 126 that can be used to grip casing in the vertical position at the location of the upset
or collar. 100691Tubular Racking Stations  [00701As shown in FIGS. 3 and 4, three tubular racking
stations are mounted in the upper derrick 10 for storage of tubular stands. The first tubular or casing
racking station 128 (shown in elevation in FIG. 4) is set at a lower elevation than the second tubular or
drill pipe racking station 130. It is anticipated that the shorter tubular stands, such as casing, will be
placed in the first tubular racking station 128, whereas longer stands, such as drill pipe, will be placed
in the second tubular racking station 130. Both first and second tubular racking stations  (128, 130) are
conventional finger boards as understood by those skilled in the art. Remotely operable spears or
lances 129 are used to hold the tubulars into position while in 



storage. When the derrick arrangement precludes the spears or lances 129 extending beyond the
envelope or footprint of the derrick 10, conventional fingers, such as used on the first 128 or second
130 tubular racking stations, are contemplated. The auxiliary racking station 60 is mounted below the
first tubular racking station 128. The bridge racket crane 86 is able to mavel over the area of all three
racking stations, as well as the well center 14. It can maneuver tubulars into and out of all three tubular
racking stations. The bridge crane can  also move tubulars between any of the three tubular racking
stations and the top drive 12. A derrick man's control station cab 132 (as shown in FIG. 4) is mounted
in the upper derrick 10 for control of the bridge crane 86, the auxiliary tubular racking station 60, and
the first 128 and second 130 tubular racking stations. The block control diagram for the derrick man's
control station cab 132 is shown in FIG. 30A. A drill floor control station cab 134 is mounted on the
derrick 10 above the drilling deck 16 (as shown in FIG. 5) for control of the Inv 48, stand arm 58,
preparation hole 46, and carriage 30. The block control diagram for the drill floor control station cab
134 is shown in FIG. 30B. FIG. 30C shows the connection of both control stations with the cent-alined
power unit 140. [0071]Method of Use [0072]Offline  



[0073]The present invention is also directed to a method of offline stand building while drilling
operations are simultaneously and independently occurring. It should be understood that while the
offline stand building operation occurs as described below,drilling operations may be simultaneously
occurring. For example, while offline stand building is occurring, the bridge racket crane 86 can
remove completed tubular stands from any of these three tubular racking stations 60, 128 or 130 and
carry them to the top drive 12 for drilling or placement in  the well center 14. Alternatively, single
horizontal tubulars, such as tubular 36, can be advanced from the carriage 30 directly to a location
near the well center 14. The top drive 12 can attach to the end of a single tubular 20 (FIG. 20), lift it
into the vertical position (FIG. 21), and move it through or stab it into the tubular extending above the
well center 14. The top drive 12 can be engaged for drilling, and the process repeated when another
tubular is needed. [00741It should also be understood that while the method of building stands of three
tubulars is described below, the same method can be used for the construction of stands with other
numbers of tubulars. With that understanding, according to one exemplary embodiment of the method
of the invention, an offline tubular stand may be assembled in the following manner: [00751As shown
in FIG. 16, the EITV 48 grips a single tubular 44 (referred to as the first tubular) on the pipe rack 43 on
the offline side of the catwalk 22 while in the first horizontal position The first tubular 44 is lifted straight
up perpendicular to the catwalk 22 to the second horizontal position, as is shown in FIG. 17. The
tubular is then rotated 900 in the same plane so that it is in vertical alimament with the preparation
hole 46 (FIGS. 6 (phantom 



view) and 18). As shown in FIG 19 the :ITV 48 then lowers the vertical tubular 44 straight 77  down
into the preparation hole 46, where the tubular 44 is released by the HTV 48. The preparation hole 46
is adjusted so that when the tubular 44 is released, a portion of the tubular 44 remains above the
drilling deck 16. The HTV 48 moves straight up vertically, and simultaneously rotates back 90 to the
second horizontal position (FIG. 20). While the above actions of the HTV 48 are simultaneously
occurring, the stand arm 58which is at its lowest vertical position near the drilling deck 16 (FIG. 2A
phantom view extends to the preparation hole 46 and grips the first tubular 44. As shown in FIG. 20,
the stand arm 58 lifts the tubular 44 out of the preparation hole 46 while maintaining the tubular in the
vertical position. The stand arm 58 thereafter retracts and moves and/or rotates so as to move the
vertical tubular out of vertical alignment with the preparation hole 46 in the area of the auxiliary tubular
handling station 58 so as not to interfere with the path of the HTV 48. [0076]As shown in FIG. 21, the
HTV 48 lowers to the first horizontal position, where it grips another single tubular 70 (referred to as
the second tubular) that has been rolled into position with the indexing arm assembly 50 on the pipe
rack 43 on the offline side of the 



catwalk 22 (FIG. 5). The HTV 48 then moves straight up to the second horizontal position, similar to
the position of FIG. 20 and again rotates 90 in the same plane aligning the second tubular so that it is
vertically over the preparation hole 46 (FIG 22). The HTV 48 lowers the  second tubular 70 into the
preparation hole 46, and releases it. The HTV 48 then simultaneously moves straight up and rotates
900 back to the second horizontal position. As is shown in FIG. 23, simultaneously while that occurs,
the stand arm 58 extends and moves or rotates back so as to vertically align the first tubular 44 over
the preparation hole 46. The stand arm 58 then lowers the first tubular 44 so that the auxiliary tubular
make up device 56 can connect it with the second tubular 70 (FIG. 23). The stand arm 58 then lifts the
tubular stand (44, 70) out of the preparation hole 46, and again retracts and moves or rotates to move
the vertical stand (44, 70) out of alignment of the HTV 48 with the preparation hole 46. As shown in
FIG. 24, while the stand arm 58 is performing such operations, the HTV 48 simultaneously picks up,
lifts, and rotates a third tubular 72 in the same manner as previously described. The HTV 48 lowers
the third tubular 72 into the preparation hole 46, and releases it. Again, a portion of the third tubular 72
remains extended out of the preparation hole 46 above the drilling deck 16. The stand arm 58 moves
the tubular stand (44, 70) back into 



alignment with the preparation hole 46, and lowers the stand (44, 70) over the third tubular 72 for
connection by the auxiliary tubular make up device 56 (FIG. 25). 100771As shown in FIG. 26, the
stand ann 58 lifts the completed stand (44, 70, 72) out of the preparation hole 46 and moves it in a
vertical position to the auxiliary racking station 60  for placement and release. The stand arm 58 can
extend and move or rotate as necessary to maneuver tubulars between the preparation hole 46 (FIG.
2A phantom view)  and the auxiliary racking station 60 (FIG. 2A solid lines). While the auxiliary racking
station 60 preferably has capacity for approximately 10 tubular stands, other capacities are
contemplated. [0078]As shown in FIG. 27, the bridge crane 86 can remove a tubular stand (shown for
illustrative purposes as a drill pipe stand (44, 70, 72) although any other stand in the station 60 could
have been used) from the auxiliary racking station 60 when not performing online operations. The
bridge crane 86 can move a stand to either the first 128 or second 130 tubular racking stations as
appropriate and necessary, or it can move a stand directly to the top drive 12. The same operation is
shown in FIG. 28 with a tubular stand (44A, 70A) of casing. The casing frame 122 is attached to the
bridge crane 86 for handling casing stands 



that have been placed in the first tubular racking station 128. The remotely operable lances 129 are
shown in end view in the first tubular racking station 128. [00791As can now be seen from the above,
as the bridge crane 86 is being used for online operations, then the offline stand building activities can
still continue uninterrupted. The bridge crane 86 is not in the critical path of the offline stand building
operation. There will  be occasions when the bridge crane 86 will work with either the offline or online
operations, and not hinder the speed and functionality of the other operation. 100801Online
100811While FIGS. 16 to 28 were described above relative to the offline operations, FIGS. 18 to 22
also illustrate how the primary or online drilling operations can proceed simultaneously with these
offline operations. As shown in FIG. 18, the deck crane 18 places a tubular 20 on the carriage 30 while
the offline operation is occurring. As shown in FIGS. 19 to 20, the carriage 30 moves the tubular 20
across the drilling deck 16 and toward the well center 14. The hydraulically activated front pipe lifter 39
slightly elevates the end of the tubular 20 near the well center 14, where the tubular is gripped by the
top drive 12 (FIG. 20). The top drive 12 then lifts the tubular 20 to the vertical position (FIG. 21) in
alignment with 



the well center 14, and thereafter lowers the tubular 20 (FIG. 22). The above steps can be performed
again with a second tubular so that the second tubular is positioned for connection by the tubular make
up device 42 with the tubular extending above the well center. 100821 Lavdown 100831The online
and offline operations can also be simultaneously and independently performed in reverse order from
that described above for removal, disconnection, and  laydown of tubulars. In the primary or online
operation, the top drive 12 pulls the tubular string up through the well center 14 for the disconnection
of either a single tubular or a tubular stand from the string using the tubular make up device 42. If a
tubular stand is disconnected, it can then be lifted up the derrick 10 for transfer to the bridge crane 86,
and transported to one of the tubular racking stations. The stands of rubulars can be simultaneously
and independently disconnected and moved to the pipe rack 43 on the offline side of the catwalk 22
using the stand arm 58 and the HTV 48. If a single tubular, for example tubular 20 (FIG. 29), is
disconnected, it can then be maneuvered with the top drive 12 so that the lower end of the vertical
tubular 20 is placed on the laydown trolley 40 positioned at the end of the carriage 30, which carriage
has been positioned near the well 



center 14. The carriage is then moved away from the well center 14 and back toward the catwalk 22
as shown in FIG. 29. 10084]The foregoing disclosure and description of the invention is illustrative and
explanatory thereof and various changes in the details of the illustrated system and construction and
the method of operation may be made without departing from the spirit of the invention.  CLAIMS: 1.A
system for drilling, said system comprising: a drilling deck; a drilling structure disposed with said
drilling deck;       a primary tubular advancing station having a well center and disposed with said
drilling structure for advancing a first tubular to said well center; an auxiliary tubular handling station for
handling a second tubular; said drilling deck having a preparation hole positioned with said auxiliary
tubular handling station for receiving the second tubular;        an auxiliary tubular handling device for
positioning the second tubular in a substantially vertical position above said preparation hole;        an
auxiliary tubular racking station elevated above said auxiliary tubular handling station for holding the
second tubular from said auxiliary tubular handling station, wherein the second tubular is received in
said preparation hole, positioned in a substantially vertical position above said preparation hole or held
in said auxiliary tubular racking station while the first tubular is independently and simultaneously
advanced through said primary tubular advancing station to said well center; and       a bridge racker
crane configured to move the second tubular between said auxiliary tubular racking station and said
well center;       wherein said auxiliary tubular handling device is configured to directly position the
second tubular with said auxiliary tubular racking station; and 



wherein said auxiliary tubular handling device operates independently of said bridge racker crane  2.
The system of claim 1 wherein said system further comprises:       a primary tubular racking station
positioned above said primary tubular advancing station for receiving at least one tubular from said
auxiliary tubular racking station.  3. The system of claims 1 or 2, wherein said auxiliary tubular handling
device comprises:       a stand arm for moving the second tubular between said preparation hole and
said auxiliary tubular racking station  4. The system of claims 2 or 3, wherein said bridge racker crane
is configured to move the second tubular between said primary tubular racking station and said
auxiliary tubular racking station.  5. The system of any one of claims 2-4, wherein said bridge racker
crane is configured to move the second tubular between said well center and said primary tubular
racking station.  6. The system of any one of claims 3-5, wherein said auxiliary tubular handling device
is configured to assemble a plurality of tubulars so that the first of the plurality of tubulars moved to the
preparation hole is on top of the assembled tubulars.  7. A system for drilling, said system comprising:
a drilling deck; a drilling structure disposed with said drilling deck;        a primary tubular advancing
station having a well center and disposed with said drilling structure for advancing a first tubular to said
well center;     an auxiliary tubular handling station for handling a second tubular; an auxiliary tubular
handling device for positioning the second tubular in a substantially vertical position;       a first tubular
racking station elevated above said auxiliary tubular handling station for holding the second tubular
from said auxiliary tubular handling station, wherein the second tubular is positioned in a substantially
vertical position above said drilling deck and held in said first tubular racking station while the first
tubular is advanced through said primary tubular advancing station to said well center; and 



a bridge racker crane is configured to move the second tubular between said first tubular racking
station and said well center;      wherein said auxiliary tubular handling device is configured to directly
position the second tubular with said first tubular racking station; and       wherein said auxiliary tubular
handling device operates independently of said bridge racker crane.  8. The system of claim 7, further
comprising a second tubular racking station positioned above said drilling deck for holding the second
tubular, wherein said bridge racker crane is configured to move the second tubular between said
second tubular racking station and said well center.  9. The system of claim 7, wherein said auxiliary
tubular handling station comprises a stand arm, and the system further comprises a guided path
horizontal to vertical arm positioned adjacent to said stand arm to guide the second tubular from a
substantially horizontal position to a substantially vertical position adjacent to said stand arm, wherein
said stand arm and said guided path arm are configured to operate during the primary tubular
advancing station  advancing the first tubular to said well center and independently of said primary
tubular advancing station  10. The system of claim 9, wherein said stand arm operates independently
of said bridge racker crane.  11. The system of claims 8 or 9, wherein the first tubular does not
interfere with said stand arm.  12. The system of claims 8 or 9, wherein the first tubular does not
interfere with said stand arm and said guided path horizontal to vertical arm.  13. The system of any
one of claim 9-12, wherein said stand arm operates independently of said bridge racker crane. 




