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oil and gas with a rotary drilling rig is being undertaken to increasingly greater depths both offshore

and on land. The increase ipfiggtianstaiaeinto RRgardiAgsimenshicreased cost. The cost to
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[0001] N/A
STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT
[0002) N/A
REFERENCE TO MICROFICHE APPENDIX
[0003] N/A

BACKGROUND OF THE INVENTION

[0004] 1. Field of the Invention

{0005]  This invention relates to a novel method and system for ransporting, assembling,
storing, and disassembling oilficid bulars in and around a single driliing deck, derrick, and
rotary syster: while driliing operations are simuitaneously and independentiy occurring,
{6006} 2. Descriprion of the Related Art

[0007]  Dirilling for oil and gas with a rotary driliing rig is being undertaken to increasingly
greater depths both offshore and on land. The increase in depth transtates into tonger 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
e in the drilling process is economically significant. 100081 The term "tubular" as used herein means all

forms of drlpipe-inclulinc heaer weiahsd §iBS,S4eh ABHEVIWATEm)dubyars). casing. dril

collars, liner, bottom hole"assemblies, and other types of tubulars imewr, in the art. HEVI-WATE(tm) is
a registered trade mark of Smith International, Inc. of Houston, Texas. Drilling operations require

frequen stapaition g smih Raklcah bieatuharsainaeandaahov hesilig dleck sAdditona

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 igyeAsiandin ehaaiedhyconneating teaethar byonemmare singlesections of mbulars. 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 otg) drilthhg :1£an&nbike’ e nefihatthentom iy éotsnthet dtitigipd (ihwithiqy @=asgembled
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.

weight drill pipe, such as HEVI-WATE™ wbulars), casing, dnli coliars, liner, bottom hole

assemblies, and other types of tubulars knowr 1in the art. HEVI-WATE™ 15 2 registered
trade mark of Smith International, Inc. of Houston, Texas. Drlling 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 dy connecting together
two or more singie sections of wbulars. 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 mrn the drill string, and 1s 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 handiing of wbular stands indepencently of the driliing process is

a potentially important way to save mme and money.



100091 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 hole and an auxiliary hoist for offline stand building. While

drilling opegRIkONS aEERSENTING st AroReses Alisiubhiathenglilss inaxerisakbpgsition when

the auxiliary hoist is moved upward so that 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

connectiony 48RRI, Ny, 2850 698 8.1 1iad FreFRicB il tublar idfihe-fieaispace 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 tilted from the vertical

suspensiomdint of théefirsiealoxdlbpyrboist. (B paseates alpRphtaid b R0Ind @n iuxdBIn[@REO]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. Afteotfiend sittimboeddipmdihils érdcte dmmathenpatformirGmetivig prapases arkigh 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,

tubular being lifted in 2 vertical position when the auxiliary hoist is moved upward so that the

tubular is swung from ths cable over and then lowered into the preparartion hole. Lund
proposes that another rubular can then be swung over the first tubular for connection {439
patent, col. 7, In. 58 to col. 8, In. 19). For a third wbular, if the free space below the top of
the preparation hole 1s iess than the length of two tubulars, Lund proposes another auxiliary
hoist. In such circumstance, the preparation hole must be displaced or tilted from the vertical
suspension line of the first auxiliary hoist {*439 patent, col. 9, In. 58 10 col. 10, In. 46).
[0010]  Another offline stand buiiding method and system has been proposed by Smedvig
Asiza Lid. of Singapore. Smedvig proposes a self erecting offshore tender rig to wansfer and
erect driliing equipment on 2 platform. After the dnliing equipment 1s erecied on the
platform, Smedwvig proposes a high line cable system o move tubulars from the tender rig w©
the platform, a racker crane at the top of the demick that moves parallel to the drilling deck,

and two preparation holes.



and two preparation holes. [0011]Smedvig proposes that while drilling operations are occurring on the
platform, a 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 is used to lift and transport the

tubular acr §§1tﬂe %%Egjgge%%éggsgisqtﬁ%m .%i&%lram on the platform, here the ttib#lar is manually

disconnected. A gripping connected by ca Ao’ oenchcemrg(,gk%? LR Reh manually
connected to the upper end of the tubular on the pipe ramp. The tubular is then hoisted in the vertical

position, andswie,f1ofa te:cable gk e slpienaratiagale. e Lupyiatis inen lowered nto the
ep

T
hole, and the fipping device refeased. T ocess can be repeateav with a second tﬂ%ﬁfg’ﬁ which can

be swung into position in the second preparation hole. The process can be repeated with a third

tubular for eemnasipndisiihuiacinta s douhisstapd. Thefoublessiang isdhandigisigd by the racker

crane and lowered for connection with the second tubular for a triple. 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 proposeshatdhesfitstypaieparation kecanpisyeaan adiustabledhettamforacgsptance of different
size tubulars.

manually dis;onnected. A gripping device connected by cable to a hoist on the racker crane
15 then manually connected 1o the upper end of the tubular or 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 gripping device released. The process can
be repeated with a second wbular, 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 mbular into a doubie stand. The doubie stand is then hoisted by the racker crane and
lowered for connection with the second tubular for a triple. The compieted stand is hoisted
up and carried by the racker crane to a vertical tabular storage rack at the top of the derrick.
Smedvig also proposes that the first preparation hole can have an adjustabie bottom for
acceptance of different size tubulars.

f0012]  Another offiine stand building met"noc‘; and system 1s proposed m U.S. Pat. No.

6,976,540 to Berry, the disclosure of which is incorporated herein by referencs for all



f0012;Another offiirte 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 dgy &'.S@éag?ﬂgy&e,"mg Sehriarsiorage fieasRbiRai Rk hederiak,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 deviegis-maniaieattachesktioprasrtef stubulashainasibesnplpgedinaasthe preparation
device on the catwalk or the pipe ramp so that when the cable is eu-acted back toward the preparation
device, the lifted tubular is swung from the cable, similar to the Lund and Smedvig systems.

[0013]Berryrthen proppsesithastie: riiss wapatheon siving: the lvésti calstubeilanin aateidaibpath 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 assempliidthal brasasSenpbiptatemdeigthertliftesavenppally dsyithe prapdratibn aéviCe to the top
of the derrick, and directly exchanged to the storage device, which can either store it or ftansport it for
drilling operations ('540 patent,

a hoisting cable extending out from the vertical wuss. 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 15 retracted back toward the preparation
device, the hifted bular is swung from the cable, similar to the Lund and Smedvig systems.
{0013]  Berry then propeses that the truss can then swing the vertical rubular in a circular
path to a first preparation hole, which has been placed along the path. The preparation device
can then lower the first wbular into the first preparation hole. Using two preparation holes,
much like the Smedvig system, 2 stand is assernbied. The assembled stand 1s then lifted
vertically by the preparation device o the top of the demck, and directly exchanged to the
storage device, which car either siore it or Fansport 1t for drilling operadons (540 patent,
col. 7, kns. 26-40 and col. §, ins. 30-335).

10014]  The ol induswry 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



col.. 7, ins. 26-40 and col. 6, ins. 30-35). [0014]The oil. industry has proposed systems for the online
transferring of ru'oulars 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 ingarparated herein by seferance, f rpeses. Brittjan propgses a st:rongback connected
to a boom %ﬁgt iS pi%o ally fl%ed' tb‘a{bera?gcé Iﬁigga&té%agé?ggg}ﬁgttﬁé ??gg %Gg?fgr?ggé%%gﬁgansfers the
tubular directly through the V-door from a horizontal position to a vertical position so that a connection

between t%&@wﬂe@ﬂ&éﬁ%mw@ﬁ%rfggaﬁ%%s%@%ﬁ@ﬂo}k}%ééé%t?E&&Ee%%%"cs%%geghé&-S- Pat. No.

6,220,807 to Sorokan, the disclosure of which is incorporated herein by ref e purposes. An
online pipe handling system is proposed for using a bicep arm assembly pivotally connected to a

drilling rig, andbadiarears Assambikand a gHipRekNead assembly-Rath pivaialy.sennected to the bicep
arm assembly. The gripper head assembly grabs 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 pipesfsandlingpsisstéiracisyprenesetdd v Rub: NomUS200610354i235 to.Skegerbo. Skogerbo

discloses an Eagle LightfrITV-Arm which is
position so that a connection between the tubular and the mbular siring can be made.
Another system is proposed in U.S. Pat. Ne. 6,220,807 to Sorokan, the disclosure of which is
mcorporated herein by reference for all purposes. An online pipe handling system is
proposed for using a bicep arm assembly pivotally connecied to a drilling rig, and a forearm
assembly and a gripper head assembly both pivotally commected to the bicep arm assembly.
The gripper head assembly grabs the horizoatal positioned tubular on the pipe rack adjacent
to the ng, and rotates the rupular to 2 vertical positon over the well center.
[0013] A horizontal to verncal pipe handliﬁg system is proposed in Pub. No. US
2006/01 51215 1 Skogerbo. Skogerbo discloses an Zagle Lieht/HTV-Arm, which is
disuibuted by Aker Kvaemer MH of Houston, Texas. The Eagle Light HTV (horizonml tw©
vertical) device is proposed for online transfer of tubulars from a horizontal position at the
catwalk 1o 2 vertical position in the derrick directly over the well center or into the

mousehole, Aker Kvaemer MH also distributes bridge crane svstems and storage



distributed by Aker Kvaemer ME! of Houston, Texas. Tne Eagle Light HTV (horizontal to vertical)
device is proposed for online transfer of tubulan from a horizontal position at the catwalk to a vertical
position in the derrick directly over the well center or into the mousehoie. Aker Kvaemer MR also

distributes:ridge, crang systes Antsiaragentngerbeskds NatioRakOiualk Vaige: ghtjouston, Texas

also manufactures a similar HTV online pipe handling device. f00161Another online method and
apparatus for transferring tubulars between the horizontal position on the pipe rack to the vertical
position oyvaliHaeweleemeris Reoposed 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 standj@aspediothctrofiy: isamiteshalgngrand fp rarackriniuautadsierinaithA vertical pipe
racking device located in the upper derrick is proposed to transfer the stand directly from the trolley.
100171 The disadvantages of the above tubular handling methods and systems include siptificant

human physitalcantectavith the piisutens ik liftmg € gaipmeentvat hameloustimesrapaddcations, which
can result in costly delay or possible injury. The alignment and transfer
U.S. Pat. No. 6,705,414 to Simpsen et al. Simpson proposes a bucking machine to purld
tubular stands in the horizontal pesitior on the catwalk., A compileted stand 15 honzontal at a
troliey pick-up location, and becomes vertical at the rig floor entry. The stand, clamped 1o a
trotley, is pulied along and up a track with a cable winch. A vertical pipe racking device
located in the upper derrick is proposed 1o wansfer the stand directly from the troliey.
{0617]  The disadvantages of the above wbular handiing methods and systems mciude
significant buman physical contact with the mbulars and hifting equipment al numerous tmes
and locarions, which can result in costly delay or possibie ijjury. The alignment and transfer
operations are lengthy and complex. The paths of the tubulars mn the offline stand buiiding
are not fully restricted, which creates delay and safety hazards. The offiine stand building
operation may be interrupted when equipment is being used m the online drilling operations.

Therefors, 2 more efficient method and system for handiing tubulars that mimmizes or

eliminates human physical contact with the wbulars and lifing equipment, restricts and



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 angsysieh Ghardling. (bulats a8 P 75 s, contiols the path oL e tybulars

TCQuires a
throughout the entire offline operation, reqtiires minimal ine iGient movement of the ra ulars, and

eliminates any potential interruption of the tubular building and drilling process would be desirable.

BRIEF SUMMARY, QF, ZHE INVENBIQM (903 814 systet andetheddpshiicing aqg handiing oifield

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") lifteuudubasisiaree: hesizentadiop-theeaiwalk, 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

BRIEF SUMMARY OF THE INVENTION
[0018] A systern and metkod for building and handling ottheld wbular 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 mbulars stored porizontally on the carwall, and then moves the mbulars in a
single verucal plane such that no interference occurs with the dniliing process, and multiple
articuiated motons are reduced. The HTV mowves the tubulars between the carwalk and the
preparation kole for assembling or disassembling the tubuiar stands. A stand arm 1s
positioned for Lifting and lowering the tubulars into and out of the preparauon hole, and
transportng the tubulars verncally for storage into an auxiliary mubular racking station n the

upper part of the derrick.



transporting the tubulars vertically for storage into an auxiliary tubular racking station in the upper part
of th,.. derrick. 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 line st il gperation is advantageously uninterrupted when the bridge racker
oifine stand puiding eperaion s advantageously uainteruRled I

crane is unavailable due to its need o par C|pa &N the SiRuitaneou Sly occurrméL cfrlﬁlng operations.
BRIEF DESCRIPTION OF THE DRAWINGS [0020]A better understanding of the present invention

can be obtaigednidnedalawinatelitdeserplions A Ue criguaseL aRd et n he

drawings: 10021]FIG. 1 is an elevational view of thepresent |nvent| n on an exemplary embodiment of
a drilling rig. 100221FIG. 2 is a section plan view taken along line 2-2 of FIG. 1 showing the catwalk,

the primarygtahulaadvansinastatianc e risranttuidalhanding station; Apd.theadliagy tubular

handling station. [00231FIG. 2A is a plan view showing the stand arm, the preparation holé, and the
auxiliary tubular racking station in alternative locations relative to aach other as compared

station, the offline stand building operation is advantagecusly uninterrupted when the bridge
racker crane is unavailable due to its need to partcipate 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:
[0021]  FIG. 1 1s an elevational view of the present invention on an exemplary
embodiment of a drilling rig.
[0622] - FIG. 2 is a section plan view taken along line 2-2 of FIG. 1 showing the carwalk,
the primary tubular advancing station, the primary mbular handiing station, and the auxiliary
tubular handiing station.
{0023}  FIG. 2A 15 a plan view showing the stand arm, the preparation hole, and the
auxiliary wbular racking siation in alternauve locations relative to each other as compared

with FIG, 2 and the other drawmes.



with FIG. 2 and the other drawings. ranker crane, the auxiliary tubular racking station, and the first and
second tubular racking stations. [0025]FIG. 4 is a section elevational view taken along line 4-4 of FIG. |
showing the bridge racker crane, the first and second tubular racking stations, and in phantom view

the bridge rcr dlfferent S|t|ons with a itho |ng frame. [0026]FIG. 5is a
section elei/aq gr]1al \?i:g\;&v ?a 3 an‘“’%ﬁ%ngﬂ e E#Téllimtiﬂ?/#é -+ 4GB %Ihﬂﬁ"rg rig and the
guided path horizontal to vertical arm ("HTV"). [0027]FIG. 6 is an enlarged elevational view of the HTV

with a tubu@g@;gﬂg qﬁ@gugq%ﬁ(;&tg\l gﬁsmon |n solld Iln%%1 ctln th vertlcc? |t|on in phantom view.

[00281FIG. 7 is an elévation tlatec?lb e SVerich axa‘sfﬁ ig. 6, with the
tubular in the horizontal:position. [0029]FIG. 8 is an enlarged detailed devaidonal view of the bridge

racker crang gt e present invention. [0030]FIG. 9 is a derailed elevatlonal view of an attachment for
the bridge racker crane to handle casing sections or stands.

[0025]  FIG. 4 is a section elevational view taken along line 4-4 of FIG. | showing the
bridge racker 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 elevational view taken along line 5-3 of FIG. 1 showing the V-
door of the driliing rig and the guided path horizontal to vertical arm (“HTV").

{00627}  FIG. 6 is an eniarged eievational view of the HTV with a rubuiar shown in, the
horizontal position in soiid line and in the Qerti:ai pOSItIon 1t phantom view.

10028]  FIG. 7 is an elevational view of the HTV, rotated 90° about the vertical axis from
Fig. 6, wztn the mbular in the horizontal pesition.

10029]  FIG. 8 15 an eniarged detailed elevanonal view of the bridge racker crane of the
present invention.

[6030]  FIG. 9 1s a detailed elevational view of an attachment for the bridge racker crane w

handle casing sections or stands.
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[00311FIG. 10 is an elevational view of the preparation hole shown in broken view ith portions of the
pulley cable shown in phantom view. 100321FIG. 11 is an elevational view ofpreparation hole, rotated
90 about the vertical axis from FIG 10. 1100331FIG. 12 is an enlarged detailed view of the preparation

hole of the pyesent IGNI0R AS:RAAWELI LG ot el HRSARIG: Hid.iSR SaGH AR KW ef thepreparation
hole taken along line 13-13 of FIG 0. [0035]FIG. 14 is a section view of the preparation hole taken

along line 14-14 of FIG. 10. 100361FIG. 15 is a section view of the preparation hole taken along line

15-15 of Flﬁérﬂ&mwﬂﬁﬂﬂ@ca@dswlg\@mEbﬂ%wken along line 16-16 of FIG. 2, illustrating the
FITV lowered for ripping a tubular in the first horizontal position. 100381FIG. 17 is a view similar to
FIG. 16 with the E-ITV and the tubular in the raised second horizontal position. 100391FIG. 18 is a
view similaf0B8E]G. EBGwithithe HEMAgdingthef thbyirbieatiorektitalrpasitionalignegavith the
preparation hole, as shown in FIGS. 10 and 11, and additionally illustrating the deck crane delivering a

casing section to the online carriag.e for advancement
vertical axis from FIG. 10.

10033) FIG. 12 1s an enlarged detailed view of the preparation hole of the present
inventior as shown in FIG. 11

{0034]  FIG. 13 1s a section view of the preparation hole taken ajong 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.
[0G36] FIG. 15 is a section view of the preparation hole taken along line 13-15 of FIG. 10.
[0037}  FiG. 16 is an elevation view taken along line 16-16 of FIG. 2, illustrating the HTV
lowered for gripping & tubular in the first horizontal position.

{0038] FIG. 17 is a view similar to FIG. 156 with the HTV and the rubular in the raised
secend horizontal posiuon.

[003%] FIG. 18 is a view similar to FIG. 16 with the HTV guiding the mbular to 2 vertical
position aligned with the preparation hole, as shown in FIGS. 10 and 11, and additionally
illustranng the deck crane delivenng a casing section to the online carriage for advancemen:

to the well center.

11



to the well center. [0040]FIG. 19 is a view similar to FIG. 16 with the HTV lowering the tubular into the
preparation hole while the casing section is simultaneously positioned on the online carriage.
[00411FIG. 20 is a view similar to FIG. 16 with the HTV raised, and the stand arm lifting the drill pipe

section Up osopu piallgnmens il ALRRAOR AolR.EHS 1B 59@:%@%%9&1 il %gd by the

online carriage towards well center, is simultaneously being grippe e top 42]FIG. 21 is
a view similar to FIG. 16 with the HTV gipping a second drill pipe section while the casing section is

simultaneosehaRgitigwpred By He.ONREJOR diva RANRINSWRNCAULIIAMRIRIG 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 top drive into the well center. [00441FIG. 23 is a view

similar to Fig84 16 withahzoseeanehdiithipipe $eGtion iewerrdHTte Hicprepaiaiambale.atrfeing
connected with the first drill pipe section with a tubular make up device while the casing section is
simultaneously lowered into the well center.

the drill pipe section up and out of alignment with the preparation hole while the casing
section, mov§d by the online carnage towards well center, is simultaneously being gripped by
the top drive.

[0042]  FIG. 21 1s & view similar to FIG. 16 with the HTV gripping a second driil pipe
section while the casing section 1s simultaneousty being lowered by the online top drive
above the well center.

[6043)  FIG. 22 is a view similar to FIG. 16 with the second drill pipe section guided inte
alignment with the preparation hole while the casing section is lowered by the online op
drive into the well center,

[0044] FIG. 23 is a view simuilar 1o FIG. 16 with the second drill pipe section lowered inio
the preparation hole and being connected with the first drill pipe secdon with a wbular make
up device while the casing section is simultaneously lowered into the well cener.

[0045]  F1G. 24 18 a view similar to FIG. 16 illustrating the HTV with a third driil pipe

section 1n the raised second horizontal pesition before being guided into alignment with the



[0045]FIG. 24 is a view similar to FIG. 16 illusnating 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 prepargfigarhpie kelallawdiimibisd fiubular Jabriresrived itadhesRseparationQle-[BRABIFIG. 25 is

a view similar to FIG. 16 with the first and second mbulars 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 theemdubtlais ffaliztiepreparatorheltido Hiteachaliowytidbukarsacking statiesviR048]FIG. 27
is a view similar to FIG. 16 with the bridge racket crane, as shown in FIGS. 3, 4 and 8, gripping the

stand of tubulars from the auxiliary tubular racking station and moving the stand to a drill pipe racking
station. [00481 G ra8rigianvielr. similar to FIG. 16 showing the HTV with a casing section in the
second horizontal position while the bridge racket crane, with the casing attachment of FIG. 9, is
simultaneously positioning a stand of casing in the auxiliary tubular racking station. t0e501FIG. 29 is a
view similalf#IG. HEsRowiAgiavcasingrsedlion faisel frodrshandest oahterusrifreinap drive and laid
down onto the carriage, and the laydown trolley on the top of the carriage being driven in the direction

of the arrow to tilt the casing section.
connected with the third tubular by the tubular make up device,

i0047]  FIG. 26 1s a view similar to FIG. 16 with the stand arm lifung the stand of three
tubulars from the preparation hole to the auxiliary tubular racking station.

{0048}  FIG. 27 is a view similar 1o FIG. 16 with the bridge racker cranz, as shown in
FIGS. 3, 4 and 8, gripping the stand of tubulars from the auxiliary wbular racking station and
moving the stand 1o a drill pipe racking station.

[0049]  FIG. 28 1s a view similar to FIG. 16 showing the HTV with 2 casing secuon in the
second horizontal position while the bridge racker crane, with the casing attachment of FIG

9, is simultaneously positioning a siand of casing in the auxiliary wbular racking statozn.
[0¢50] FIG. 29 is a view similer 1o FIG. 16 showing a casing ssction raised from the well
center by the top drive and laid down onte the carriage, and the laydown troliey on the top of

the carriage beng drivern in the direction of the arrow to tilt the casing secuon.

ot
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[0051] FIGS. 30A, 30B AND 30C illustrate the circuitry for the simultaneous pipe handling system of
the present invention. DETAILED DESCRIPTION OF TIE INVENTION [0052]The present invention
Involves a system and method for offlina building of tubular stands, while drilling operations are

simultaneqgighf AndpngePRAAaRRY OeEUIHNG: &G R0 IR daWM0gS, (his Qffling-stand building

comprises moving tubulars 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

preparationhale.d @R a-herrenial ta uattical 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 rackingsstatipR6 O Es e rPReK e traftherdenck 0. A bridge racker 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 thél@aZintiorhispstsemymiredl G ibvAlithoughsam effshondeafitieffin jaokidip gigh Rivaishown, other

drilling rig or structure
stands, while driliing operations are simultaneously and independently occurning. As shown
n the drawings, this offline stand building comprises moving tubuiars from a borizontal
position on the catwalk 22 adjacent to the V-door 26 of the derrick 10, lfting and guiding the
tubulars in the same plane to a vertical position directly above a preparation hole 46 with a
honzontal to vertical arm 48, lowenng the vertically positioned tubulars into the preparation
hole 46, using a stand arm 58 to move the mubulars in the ve;tica.i position for connection o
a stand by an auxiliary tubular make up device 56, and transporting the stand vertically to an
auxiliary tubular racking station 60 i the upper part of the dernick 16. A bridge racker crane
86 transports the tubuiar stands from the auxﬂia.ry twbular racking siation 60 to gither the top
drive 12, or to first 128 or second 130 wbuiar racking stations.
[6033]  An exemplary drilling ng, generally mndicated as R, of the mvention is shown 1o
FIG. 1. Although an offshors canmniever jack-up rig R is shown, other drilling nig or structure

configurations and embodiments are contempiated for use with the invention both for



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 igff msaggﬂgﬁem&gin he disclosed embodiments,can a#so e used.in o.tper operating
environments%or non-petroleu ‘flgFéggﬁﬁ%érﬁieawgﬁ% ntﬁee%%%%P 28 écéb Fi\t/%agﬁb“(?\/\?érs swivel is
preferred, the invention can also be used with other rotary systems, including, but not limited to, a

rotary tabley, [Q0R4lReviewing hath FIGS1 and 2, g drilling structure rric extends above the
drilling deck 16. A top drive 12 or’powe? sﬁvélg}g pre r’all%%usé’d’ ?o rtc%%tge?}%é%]ﬁﬂ%%iﬁésand bit in the
borehole. The top drive 12 is suspended from the traveling block in the conventional manner. A drilling

hoist or dramwmﬁ&%dgﬂm%mr@%@@gﬁmé% asiss krenReRy dhose QhorinaLyskill in the art. The

top drive 12 is aligned vertically with the 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 [0056]In FIG. 2, the
catwalk 22 énsufipetedanivetopal HedatemlitssnsirdaiiEe:2%br non-petroleum fluids.

Further, althqugh 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 1o, & rotary table.

[0034] Reviewing both FIGS. 1 and 2, a drilling soucture or derrick 10 extends above the
drilling deck 16. A top drive 12 or power swivel is preferably used to rotate the drill string
and bit 1n the borehole. The top drive 12 is suspended from the traveling block in the
convenuonal manner. A drilling hoist or drawworks is mounted in the derrick 16, as is
known by those of ordinary skill in the art. The top drive 12 is aligned vertcally with the
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 26.

(0055}  Carwalk

{0056]) InFIG. 2, the catwalk 22 1s supported on the top of the catwalk truss structure 24
{see FIGS . 5 and 17) adjacent to the driliing deck 1€. As best shown i FIG. 3, the carwalk

22 is in the same plane as the driliing deck 16, and is adjacent the V-door 26 of the derrick

—
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(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 \'-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 tubularslo-axispried hsOverbén 166 REBSANIHRINGNHYR BAYDERAeRd oIl Il 551} V-doors.

Turning back to FIG. 2, the online or primary side of the catwalk contains the prlmaryt ar handling
station 28, which includes a carriage 30 whose longitudinal axis or centerline is substantially in

alignment witbrthiawetiecériian ldAhmechanidatydiivespusherdiveley @8 pastheisasiage 30 is
provided to move tubular 36 to and from the well center 14. Although a sinale catwalk 2 and catwalk

truss structure 24 is shown, it should be understood that two different catwalks and supporting
structures c@mdbbét@ﬁﬁ)t'@y@dhdiﬁ@mmff e priTaryitybatdr hatidlingtstatidin2s anehthe saexiliary
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 th&iBser ¥l Tentany brtprmasiunin:suppoding taticadfathichssestdsstuterBdgs Bhown as
fixed, it should be understood that rollers are contemplated at the base so that the catwalk truss

structure 24 Qoulq be roIIed with the drilling deck 16 and
wBose oncr;ruama axis or centeriing 1s substantially in alignment with the well center 14. A

mechanically driven pusher trolley 38 on the cammage 30 is provided to move twbutar 36 to
and from the well center 14. Although a single catwalk 22 and carwalk truss structure 24 is
shown, 1t shéuld be understood that two different carwalks and supporting structures couid be
employed to support the primary tubular handling station 28 and the auxiliary tubular
bandling station, generally indicated at 34, as will be described below. Further, 1t should be
understood that the two different catwalks could be set at different orientations and/or
elevations. Although the base 25 (FIG. 17) of the column supporting the catwalk truss
strucrare 24 is shown as fixed, it should be understood that rollers are contemplated at the
base so that the carwalk truss structure 24 could be rolled with the drilling deck 16 and
dernck 10 if they were alsc configured to move betwesn well locations.

[0057] A primary wbular advarcing station 13 comprises at least the well center 14, Alsc,

a drilling hoist, the top drive 12, a tubular make up device 42, and other equipment necessary

16



derrick 10 if they were also configured to move between well locations. [00571A primary tubular
acivancimi 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 Q(g%‘i%gei&gﬁﬁgrﬁ@{%t&wa&@ﬁgl' %‘?}2}%@1&%& mousehol %diasr L;%%% ed radially

outward from the well center 14, and Is positioned substantially on 4 line behween well Center 14 and
the longitudinal centerline of the carriage 30. The carriage has wheels that run on two parallel rails 34

mounted ogdheron of aeauao32:He sails A exanskastass e duling dack 16,0 2 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 statinticideuthie=ntialisehalEnd2aiaelhegnientt A Rusheldoliey 38 uhasgsyreels 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 30tecrestpthd wElcantesdksAvsedticmnofibetop spifane ef thescamiage 39:ds Ripged 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

of the catwalk 22. The rails 34 extend across the drilling deck 16 to a locaton near the well

center 14.

[0058]  Asshownin FIG. 2, a single tubular 36 can be placed on the top of the carriage 3¢.
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 troliey 38, whose wheels run on
two paraliel rails mounted on top of the carmags 30, pushes the tubular 36 toward the well
center 14 or mousehole 32. A bydraulic ifier 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 [ifter 39 can raise the unhinged end to sievate the
end of the wbuiar 36 nearest well center 14. Ths top drive 12 or other similar equipment can
then engage the tubular 36 for ifing. When tubular 36 is removed from the well center 14,
the pusher wolley 38 can be replaced with & laydown trolley 40 (shown in storage 1n FIG. 2;

and shown in use m FIG. 29) to receive the lower end of the verucal mubular when the

-
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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 muse in
FIG. 29) to receive the lower end of the vertical tubular when the carriage 30 is moved near the well

center 14. &neimotyysonsiabieatubulasmake.u davies 42 (Alserniewndathose skilladdngdhe artas an

iron roughneck) is positioned near the well center 14 and the mousehole 32 for use in assembling and
disassembling tubular stands. [0059] HTV 10060)As further shown in FIG. 2, the offline or auxiliary

side of the @ainalk 22 thasos: pipitetackidforsthe haizopialstaging afi tubulars. hswigcusased 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 prepardiciehtile Méutetfacilitafe the guidentdath movéneatblithedhtbadatbysthe 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 HTV 48. As best shown in
elevation vid#Pf FIGIE, the pipe rack 43 has a hydraulically operated indexing arm assembly 50 that
rolls the tubulars toward the pick up location for e HIV 48.

[0060]  As further shown in FIG. 2, the offiine or auxiliary side of the catwalk 22 has 2
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 1n detail, the bular 44 is preferably in alignment with
the preparation hole 46 to facilitate the guided path movement of the bular by the horizontal
10 vertical arm 48 (referred to as HTV). The pipe rack 43 preferably stores approximately 5
auxiliary tubulars. Any rype of wbular can be placed in the area for pick up by the HTV 48,
As best shown In eisvation vi@w in F1G. 5, the pipe rack 43 has a bydraulically operated
indexing arm assembly 50 that rolls the tubulars toward the pick up location for the KTV 48,
Hydraulically actvated separgtors 52 1solate the one tubular 44 that is to be gripped by the
HTV 48. The pipe rack 43 is also indexed or mmarked so that the operator of the deck crane
18 can place the tubulars In 2 consistent location. The deck crane 18 15 used to place mubulars

or both sides of the carwalk 22 (ses FIG. 18). Tubulars on the carriage 30 and or the pipe

18



Hydraulically activated separators 52 isolate the one tubular 44 that is to be ripped 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
tubulars in a consistent location. The deck crane 18 is used to place tubulars on both sides of the

catwalk 22 (set &l ..Tubulars on the carriage 30 on the pipe rack 43 are both in the
horizontal pggb%gt‘i‘grg %%3 para eefl o ze%%#qg?ﬁlgﬁna% ﬁé@i@&%&ég L PRABBIIEGER B rrick 10.

10061]An auxiliary tubular handling station, generally indicated as 54 is shown in FIG. 2. The auxiliary
tubular handling sigtien,p4.LQmArses 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 $808 0ripat beae-vaither ek QURIeGitie. RieRaralion hale 46,on the dilling deck 16

1

(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 locatioriTat theistanc:armr Beniirelatiantestbampndiany iwbularracking 60 k!GS 2 apd 7 show the
auxiliary tubular handling device or HTV 48 as seen from the catwalk 22. FIG. 6 best shows the HTV

48 gripper assembly 62 having grippers 62A or 62B that grips a tubular
Alse, the HTV 48 and the preparation hole 46 and an auxiliary tubutar make up device 56

{e.g. ron roughneck) can be provided in and/or adjacent to the auxiliary mbular handling
statior 54. FIG. 2A illustrates the capability of the stand arm 58 to grip tubulars in elther,
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
locauon of the stand arm 38 in relation to the auxiliary tubular racking 60. FIGS. 5 and 7
show the auxiliary tubular bandling device or HHTV 48 as seen from the catwalk 22. FIG. ¢
best shows the HT'V 48 gripper assembly 62 having grippers 62A or 62B that grips & wbular
44 as snown in FIGS. 6 and 7. The HTV 48 has a singie arm. The HTV 48 moves vertcally
and perpendicular with the driling deck 16 using a hoist €5 (see FIG. 16) driven wolley
assembly 64 that 1s mounted to two rails 66 attached 1o a substanually vertcal frame 68

connected o the demick 10, The hoist can aiso be mounted on the driliing deck 16. Iris



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 FIG. 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 alsgrhermedmaraangaling deck A6 lhis. caniemplated hata fagk and ginjgn 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 22ofift Hbig: tetedae yeeticativelrony dieicamali<2while keapingthe bibmiansubstantially
horizontal to a second horizontal position (shown in FIG 7), and thereafter guide the tubular in the
same plane 900 so that the tubular 72 is in vertical alignment with the preparation hole 46 (shown in
FIG. 18). Therisizeslshiayier find cenfigiralion ofthe bTihisrixasnplaniaat risirativenomiy- and other
sizes, shapes, and configurations can be used to create the same guided movement of the tubular.
10062JPrenara on Hole [00631The preparation hole 46 is shown in detail in FIGS. 10 to 15. The
depth of thegmeghrétiontholeW6lkdd hbikdiested for thbulliffenbatitentiths otdahltars ptaedd in it. The
variable length is necessary to accommodate, for example, drill pipe (27 to 32 feet), and

honzontal position (shown m FIG. 17}, and thereafter guide the tubular in the same plane 90°
s¢ that the tubular 72 ts in vertical alignment with the preparation hole 46 (shown in FIG. 18).
The size, shape, and configuranion of the HTV is exemplary and illustrative only, and other

sizes, shapes, and configurations can be used to create the same gwided movement of the

. tubular,

{0062]  Preparation Hols

[0063]  The preparation hole 46 is shown in detail in FIGS. 10 w0 13, The depth of the
preparation bole 46 can be adjusted for the different lengths of rubulars placed m it. The
variable length 1s necessary to accommodate, for example, arill pipe (27 w 32 feet), and
casing (37 to 43 feet). The depth of the preparation hole 46 can be adjusted so that thers is
enough of the mbular extending above the drilling deck 16 1o aliow the auxiliary tabular
make up device 56 to grip the fubujar n the hole 46 and connect or disconnect it with another

tubular above the hole 46, The HTV 48 can also set the lower end of a wbular in the



casing (37 to 43 feet). The depth of the 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 it with another tubular above the hole 46. The

HTV 48 ca t e a tubular in the preparation hole 46,.and the tupular.can be
independe F;%}\ig%c%%é%\%%ﬁeqﬁeoﬂ?ﬁgg géveni?n "Fﬂi@%ﬁgﬁ? Fé‘i ¢ %‘%temrt?t,t%er}a(}—:'ea%% BYI® HTV. The

preparation hole 46 can hold smaller tubulars, such as completion tubing (for example 2 7/8 inch OD),

and larger tyhtdang, guoh ﬁ&pﬁgr}g@g&e&(}a@@m&%&:ﬁa it iR SR ggfggﬁgft)eﬁiamﬁer tubulars will

be placed in the preparation hole 46, it is Contemplate preparation ho 48"Could include a
centralizer to center the tubular so that the vertical centerline of the tubular remains in vertical

alignment withiihe werical ceniriinenlithe Brepatation hrledR oeaanializareamd gomprise an

infiatabl- member or hydraulically radially inwardly driven members to center the tubllar. [0064]Stand
Arm [00651Returning to FIGS. 2 and 2A, the stand arm 58 can pick up a single tubular 20 or stands of

two or morectshigléis. Reefsrbly/ thesD] Fmb8 frasa aiRnes-head.fdattachad:ta the,end of a

telescoping arm 76. The gripper head 74 allows tubulars to be rotated while
preparation hole 46, it 1s contemplated thgt the preparation hole 46 could include a centralizer
to center the tubular so that the vertical centerline of the wbular remains in vertical alignment
with the vertical centerline of the preparation hole 46. The centralizer could comprise an
mnflatable member or hydraulically radially mwardly driver members to center the tubular.
[0064] Stand Arm
[0065] Returning 1o FIGS. 2 and 24, the stand arm 58 can pick up a single tbular 20 or
stands of two or more tubulars. Preferably the stand arm 58 has 2 gripper head 74 attached to
the end of a telescoping arm 76. The gripper head 74 allows tubulars 1o be rotated while
within 115 grip, as the tubulars are threaded. The pick up point for a wbular is shightly below
toe “upset” location on the mbular where the outside diameter (OD) of the tubular changes
diameter. As best shown in FIG. 20, the stand arm 58 1s mounted 1o a hoist 78 driven wolley
assembly 86 (see plan view in FIG. 2A) that moves vertically and perpendicular with the

drilling deck 16. The woliey assembly wavels on two vertical rails 82 that are attached 10 2



within its grip, as the tubulan 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

I FIG. 2A) gk ananes el BEEROFle w19 dulina deok 5, Themlieyaggembly

travels on two vertical rails 82 that are anached-to a substantially vertical frame ounted to the
derrick 10. Although the hoist is shown on top of the vertical frame 84 it should be understood that the

hoist could gtsr:heriaasied 21 thasiiling dRekdBaMthetohahiskdiven.sysiamdssagwn, it should

also be understood that a rack and pinion or hydraulic cylinders drive system could be used instead.
As shown in 'M. 2, the stand arm 58 could move in a horizontal plane along the longitudinal axis of the

Polley assednllliviSfcwhichiishpagalichitiaeineshebyaemibedubianbrpddhaderenagation 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 amtis8idasmstowiydrEiGe 2ylddes davtetatemboulidcbyesticahaxis, the altermate@mbodiment
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
2, the stand arm 58 couid move in a horizontal piane along the longimdinal axis of the woliey

assembly 80, which is paralie! to the line between the rubular 44 and the preparation hole 46.
A telescoping arm 76 (see FIG. 2A) could be used to allow the stand arm 38 to extend and
retract in a horizontal plane perpendicular 1o 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 emnbodiment stand arm 58, as shown in FIG. 24, can ptvot about
pivoipin 38A 1n a honizontal plane about a verucal axis. In either embodiment, when the
stand arm 15 in Its lowest position near the drilling deck 16, the telescoping arm 76 can extend
ocut to grp with the head 74 tubulars extending out of the preparation hole 46. The stand arm
58 is fabricated 1o Lift a2 tubular or stand cut of the preparation hole 46, and thereafier retract
and either move or rotate so as to hold the mbular or stand in a substantially vertical positon
in the area of the auxiliary tubular handling stanon 54 but out of the path of 2 tubular moved

by the HTV to the preparauon hoie 46. The stand arm 58 1s also fabricated 1o reverse the



stand arm is in its lowest position near the drilling deck 16, the telescoping arm 76 can extend out to
gip 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

S0 as 10 holghie tuuIBR A SRR SLYANAIV eI EaL RRSIIR g, AlE3.0L e auilary twbular

handling station 54 but out of the path of a tubular moved by the HTV"to the prepar%ltionqhole 46. The
stand arm 58 is also fabricated to reverse the steps for controlled movement of a tubular or stand from

the auxiliagy tuhnbarsaeking statin £ dathmpianatatian hale:45 fandisconnestion by spe 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 fi.irther capable of controlled movement of

a tubular stardindrerseatnostion syl ae-desriek £0;mlpliasin Ry thedirdighs fubular racking
station 60. 100661 Bridge Racker Crane [00671 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 afelfattachectimthenp i partdofrth §8de fiicthto thesle wicko tipsighite: 9@ nzachrsupport beam 88
IS
tubular stand in & vertical position up the derrick 10, and placing 1t in the auxiliary tubular
racking station 60,
[0066] Brdee Racker Crane
[6067]  Asshowrn in FIGS. 3 and 4, 2 bridge racker crane 86 is mounted in the upper part
of the demick 10. Two paralle! 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 verical alignment with the well center 14. Rails 92 are
mounted 1o the op of each of the support beams 88. The crane bridge beam 94 spans
honizontal and perpendicular between the two support beams 88. The crane bridge beam
carriage assemblies 96 (see FIGS. 4 and 8) have wheels 98 attached 1o and resting on their

respective rails 2. As iliustrated in FIG. 4, at least one end carriage assembly has a rack and

pinion drive unit 100 1o move the bridge beam 94 along the rails 92. A cross wave! unit 102,

3
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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...Fhe crane br e beam e assemblie ee FIG d 8) have
wheels 98 a?tglé ed (?F a-édgres hngs%‘:n‘?ﬁé’.‘re \r“{eis’,lpe?['r ng(‘?%ﬁ%?&ﬁ gqlfsagt%qg e’lh% LTeast one end

carriage assembly has a rack and p|II|on drive unit 100 to move the brldge beam 94 along the rails 92.

A cross trayel unit. 102, .a @WQH ﬁ,‘% P%%?) cliop) viey ngblélG r;pountle n the bridge

beam 94. The cross trave unit 102 att at rurt on the brl ge 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

siewing ring, 108 Upder.the eEas Sty &l 02.£P BRR G Wi Hﬁ@ﬂé@éﬁ@ﬂ%@%&@%ﬁ%ﬁ%tmss 110

mounted under the cross travel unit 102 he siewing ring 108 allows the truss 110 t0 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

muss 110 bgda Kalleyiassemtly ddi: Hhershiaals-1L6i0f thedraliey assambly 4 sungn 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

guard russ 110 mounted under the cross travel unit 102. The slewing ring 108 allows the
truss 110 te rotate about a vertical axis, as best showrn in FIG. 4. As shown in FIG. &, 2 grip
head assembly 112 is mounted to the truss 110 by a troliey assembly 114. The wheels 116 of
the trolley assembly 114 run on vertical rails 118 mounted on the truss 110. The trolley
assembly 114 1s raised and lowered with a system of pulleys 120. Although a system of
pulleys 120 1s shown, it should be understood that other systems are contemplated, such as
rack and piior and hydrauhic cylinders.

[0068]  Due to the difference in length between casing and drill pipe, casmg stands
typically consist of two tubulars, whersas drill pipe stands typically consist of three tubulars.
As shown tn FIG. 9, when casing is being handied, 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
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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 tubulats, whereas drill pipe stands typically consist of three
tubulars. Ag;gh@whi g L ' ,.&casing frame 122 can be attached to
the trolley assem\llg:yz/ %algd%q nﬁﬁ%feg o%%%r&%%@gbgﬂgg%fsﬁ% ﬁéésrlﬁ% lfz@alé" q %5%?@8’?8%% trolley
assembly 114 at the storage hanger points 124 of the casing frame 122. The casing frame 122 has a
casing grip feastd2h Hiatcande usad; to grip casing in the vertical position at the location of the upset
or collar. [0069]Tubular Racking Stations [0070]As 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 stati6nesP8 (Shiavian Raglavadigni 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 secorlB0Mularsebringistatith 126; Bath-finsttaind secondtubidastasking.stations(328, 130) are
conventional finger boards as understood by those sldlled in the art. )

dernci 10 for storage of wbular stands. The first twbular or casing racking station 128
(shown in elevation in FIG. 4) is set at a lower elevation thap the second tubular or drili 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 skilied in the art.
Remotely operable spears or lances 129 are used 1o hold the tubulars into position while in
storage. Wher the derrick arrangement precludes the spears or lances 129 extending bevond
the envelope or footprint of the derrick 14, conventional fingars, such as used on the first 128
or second 130 tubular racking stations, are cortxtemp.lated. The auxilary racking station 60 1is
mounted below the first wbular racking station 128. The bridge racker crane 86 is able to
travel over the arez of all three racking stations, as well as the well center 14. It can

maneuver tubulars mto and out of all three mbular racking stations. The bridge crane can

+J
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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 stgiions, &g, Qﬂg ted gho%%ux'liar acking station 60 is nted 0l?‘_gzlo the first tubular
racking statlkon 1%. Tshe ridge flcker craﬁéﬂéegﬁr%%?éttqbc%naﬁlaﬁagerésr%ﬁn}éo%?éo of aif t "r‘eg racking
stations, as well as the well center 14. It can maneuver tubulars into and out of all three tubular racking

stations. Thghiidge. crane Al S Haye %é%ﬁ%%m%%% g fege gl@g&ﬁlﬁ'@g stations

and the top drive 12. A derrick man's contro 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 sesoasha0 tubuiapacking siatiens; The blasks ontiel diagiansdorihederickoman'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 HTV 48, stand arm 58, preparation

hole 46, angddamiage BOmHhierblotlncentiohdiayeamotar dherdritilgercontrel atatiomeab, 134 is shown
in FIG. 30s. FIG. 300 shows the connection of both control stations with the centralized power unit
140.

control station cab 132 1s shown in FIG. 30A. A drill fioor control station cab 134 is
mounted on the derrick 10 above the drilling deck 16 {as shown iz FIG. 3) for control of the
HTV 48, stand arm 58, preparation hole 46, and cérriagc 30. The block control diagram for
the drill floor control station cab 134 1s shown in FIG. 30B. FIG. 30C shows the connection
of both control stations with the centralized power unit 140.

[0071]  Method of Use

{0072}  Offline

10073]  The present inventior is also directed to 2 method of offiine stand building while
driliing operations are simultaneously and independently occurring. It snould be understood
that while the offline stand building operaticn occurs as described below, driliing operatons
may be simultaneously occurring. For exampie, while offline stand building is occurring, the
bridge racker crane 86 can remove completed tubular stands from any of these three wbular

racking stations 60, 128 or 130 and carry them to the top drive 12 for drilling or placement in



[00711Method of Use [007210ffline 10073]The present invention 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

operationsypa) Pe-Simulianeelsly; 0§ u; i diFar e le, while offling stangd, building is occurring,
bridge racker crane 86 can remové cg’mg%teo? %&%ﬂ Ec,ﬁtlba“hi g’f%ﬁ% %Snr)‘/‘?%'fi?ﬁnggécﬁﬁl?gee tubular racking
stations 60, 128 or 130 and carry them to the top drive 12 for drilling or placement in the well center

L4. Alternaiivaliesingle hedzenil Subuiass, suehastibnlar danbraduanseddom/pcarmage 50
e

directly to a location near the well center 14. The top chive 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 aomextheowiedlep@ris Sidgd hniop Trived 220an e iepsnard fasdiifling angihe 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

constructiol biastamdeeviithrotize nsmibieisofiit hiblars. Sihdithatumdetstandingrraceording to on
exemplary embodiment :

top drive 12 can be engaged for dnlimg, and the process repeated when another tubular is
needed.

[0074] It shouid also be understood that while the method of building stands of three
tupuiars 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 foliowing
manner:

[0075]  Asshownin FIG. 16, the HTV 48 grips a single tubular 44 {referred to as the first
tubular) on the pipe rack 43 on the offline side of the carwalk 22 while in the first horizonzal
posinon. The first tubular 44 is lified straight up perpendicular to the catwalk 22 to the
second horizontal position, as is shown in FIG. 17, The tubular is then rotated 90° in the
same plane so that 1t 1s in vernical alignment with the preparation hole 46 (FIGS. 6 (phantom

view) and 18). As shown in FIG. 19, the HTV 48 then lowers the verucal tubular 44 straight



of the method of the invention, an offline tubular stand may be assembled-in the following manner:
[0075]As 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

a4 o lited sspiliku npERRRAIGHIBNLO G SAVEICR 8 U cesondiig gonialpgetign @ e shown in

FIG. 17. The tubular is then rotated 90 in the same plane so that it is in ver 2nt with the
preparation hole 46 (FIGS. 6 (phantom view) and 18). As shown in FIG. 19, the EITV 48 then lowers

the vertical supulacirhtealais adpuaisiohc aueraalisn dole 46 uhere, hs MRUARI4 5 f5lcased by
e

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

simultaneods|yerofatesbback OBl kadecsa@orthberizenmhpastion $HGy 3Qh:WiNle,the above actions
of the HTV 48 are simultaneously occurring, the stand arm 58, which is at s lowest vertical position
near the drilling deck 16 (FIG. 2A phantom view), extends to the preparation hole 46 and rips the first
tubular 44. Agshowonily Fi@20athdStantiaseadhs lifisibedlsiniod4roat of thevprepssatien: 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

actions of the HTV 48 are simultaneously occurring, the stand arm 38, which 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 tubuiar 44, As shown in FIG. 20, the stané arm 58 lifts the tubular
44 out of the preparation hole 46 while maintaining the wmbular in the vertical position. The
stand arm 58 thereafter retracts and moves and/or rotates so as to move the vertical mbular
out of vertical alignment with the preparation hole 46 in the area of the auxiliary tubular
handiing station 58 5o as not 1o interfere with the path of the HTV 48,

[0076]  Asshown in FIG. 21, the HTV 48 lowers to the first horizontal position, where it
grips another single ubular 70 {referred to as the second tubular) that has been rolied intc
position with the indexing arm assembly 36 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

Tubuiar so that it 1s vertically over the preparation hole 46 (FIG 22). The HTV 48 lowers the



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. [00761As 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) thathas heen-alladdrie pesiianwilhils ingexngarm apsemply &04n 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 aliening the second

tubular so thatitieyeiticaliyeovesithe By eparatien H018AR (Fit 3nthrkEbY A8 ewess 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,

simultaneosshownhile EiatZG¢ cinrs) tthecstay d iaienias @xten dianshinovessosxetaiesdack 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). Pheowtigntaakrsr 58 thegriifed! sivdi sultiddirstanioled 44 20 otk of therpiepashtioh e 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 _
stand arm 58 then lowers the first tubular 44 so that the auxiliary rubular make up device 56

can connect it with the second tubular 70 (FIG. 23). The stand arme 38 then lifis the wbalar
stand (44, 70) out of the preparation hole 46, and again retracts and moves or rotates o move
the vertical stand {44, 70) out of alignment of the HTV 48 with the preparation hole 46. As
showrn in FIG, 24, while the stand arm 58 1s performing such operations, the HTV 48
simultaneously picks up, lifts, and rotates & third tubular 72 in the same manner as previously
described. The HTV 48 lowers the third tubular 72 into the preparation hole 46, and reieases
1t. 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 wbular 72
for connection by the auxiliary tubular make up device 56 (FIG. 25).

10077 As shown in FIG. 26, the stand arm 58 1ifts the completed stand (44, 70, 72) out of

the preparation hole 46 and moves it 1n a vertical posiuon o the auxiliary racking stanon 60



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 ' t eparation hole 46 above the drilling deck 16. The stand arm
55 moves B L e e owers the
stand (44, 70) over the third tubular 72 for connection by the auxiliary tabular make up device 56 (FIG.

25). 0077}, shnai | Gud8ede.SARU-AIM 80U for-compleledstand (44, 70, 72) out of the

preparation hole 46 and moves it in a vertical position to the auxiliary racidng station 60 for placement
and release. The stand arm 58 can extend and move or rotate as necessary to maneuver tubulars

between the,preraraiion helr460(FHIG. 2A Riraniows)viendamst theauxiliarktackingskation 60 (FIG. 2A
solid lines). While the auxiliary racking station 60 preferably has capacity for approximately 10 tubular
stands, other capacities are contemplated. [00781 As shown in FIG. 27, the bridge crane 86 can

remove a teratdabstand-(shawridioipiitistrative, pUROsEs aswidilpingstans (44, 70, 72) although any
other stand in the station

comemplated.

[0078]  Asshown 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 1s shown in FIG. 28 with & tubular stand (44A, 70A) of
casing. The casing frame 122 is attached 1o the bridge crane 86 for handiing casing stands
that have been placed in the first tubular racking station 128. The remotely operable iances
129 are shown in end view in the Orst twbular racking station 128.

{6079]  Ascan now be seen from the above, as the bridges crane 86 1s being used for online
operations, then the offline stand building actvities can still continue uninterrupted. The

bridge crane 86 is not in the criucal path of the offline stand building operaton. There will

30



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 can move a stand directly to the top drive 12. The same operation is

shown in RG,29 Y&EE'%%QH rﬁ{g@ 44 of casing.. The casjing frame,122 is attached to the
bridge crane 86 for hanaling L?agtsir?g glté%e St é@)ﬁg\gggégegﬁlp SoRg FAHRE P SPIRS BT Pi&Rfng station

128. The remotely operable lances 129 are shown in end view in the first tubular racking station 128.

L007S1As ganponde Seen IR ARE: A% MEAIHGS geae B 1s 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 crarfed@6)will woike with either the offiine or online operations, and not hinder the speed and
functionality of the other operation. f0080]Online [00811While FIGS. 16 to 28 were described above
relative to the offline operations, FIGS 8 to 22 also illustrate how the primary or online drilling
operations [ééB1proceéd skititarten isiwerihidhese o Hine opREUAR:ATHROWHiRGIE. 18, the deck

crane 18 places

FIGS. 18 to 22 also illustrate how the primary or online driliing 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.
16 to 20, the carmiage 30 moves the mbular 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 lifis the wbular 26 1o the verucal 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 Witk & second tubular so that the second tubular is positioned for connection
by the tbuiar make up device 42 with the wbular extending above the well center.

10082] Lavdown

[0083]  The online and offiine operations can also be simultaneously and independently

performed in reverse order from that described above for removal, disconnection. and



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 iysiosmuid ribudpip pedhio\ptimeate prdshiind BpdrtGo Ghe Thediope divail2tHaemblifts the tubular 20
to the vertical position (FIG. 21) in alignment with the well center 4, 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 FEREcHeBTIEESrhuelicepietid fobliadisrkogpatericaet? avithgtheutubarar extending above
the well center. [0082] Lavdown [0083]The online and offline, operations can also be simultaneously
and independently performed in reverse order from that described above for removal. disconnection,
and laydofRBF BRI ParBEtERg S srter operatpiciee th dfivet@iansienthie tubular string up
through the well center 14 for the disconnection of either a single tubular or a tubular stand from the

string usingi.the tubu?lgsr,mak%ﬁjp device 42. If a tubular stand is disconnected, it can then be lifted up
the derrick 13 P8P TrafrefeFb five li’)erﬁ’ﬁgi Sraths 8eskd risndpBisa tolbnbriseseannfartacking stations.

The stands of tubuiars can be

transported o one of the tubular racking stations. The stands of bulars can be
simultaneously and independently disconnected and moved to the pipe rack 43 on the offiine
side of the catwalk 22 using the stand arm 58 and the HTV 48. If 2 single tubular, for
exampie tubg}ar 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 woliey 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 m FIG, 29.

{0084]  The foregoing disclosure and description of the invention is iluswative and
explanatory thereof, and various changes in the details of the iliustrated system and
constucton and the method of operatior may be made without departing from the spirit of

the mvenuon,

L)
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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. 79. 10084]The foregoing disclosure and
description of the frv&Midn 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 method for moving a plurality of tubulars to a borehole

wherein the tubula1rs are Rﬁé{gggﬁa}tnll%%t cﬂa}% iL?rIQ(it gr&rp ﬁ Jpargrsnfarg égpéug{e%q\/éarngqg station and, at

least partially, from an auxiliary tubular handling station, the method comprising es?eps of: (a) drilling

the borehole through, salvellCenianda acidbingSeaky (RbaRe A Ieasla Ssskidngardiweugh said well
center into a portion of the borehole; and (c) during at least a portion of the time that steps (a) and (b)

are performed, (i) andyatdeass eaoid\tuiaiantoasaiibauikitialyr tumdlarghasmtinghetatsihdd a guided path
that does not intersect said well center, and (ii) after the step of moving the second tubular, lowering a
portion of the secSRMRIBNAFIFIBAR Y substantially vertical position below said drilling deck, wherein

step (c) is performed indggende tly Ofﬁn%dugné%ﬁi{leﬁ a@o[tiontof the %%%%n%%as steps (a) and
(b) and wherein step (c) |§ B)erfo SPiN'a SUBSE ﬁ’)l/' AiVE G BH’P]S. . hod of claim 1,
further comprising the steg,of maylng ihe el » first tubutar through said well center into a
portion of the borehole; and
(c) during at least a portion of the time that steps (a) and (b) are
performed, (i) moving a second tubuiar to said auxiliary tubular
handling station in a guided path that does not intersect said well
center, and (ii) after the step of moving the second tubuiar,
lowering a portion of the second tubular while in a substantially
vertical position below said drilling deck, wherein step (c) is
performed independently of and during at least a portion of the
same time as steps (a) and (b) and wherein step (c) is performed
in a substantiaily vertical first plane.
2. The method of claim 1, further comprising the step of moving the first
fubular over said drilling deck and to said well center in a substantially vertical
second plane, wherein said first plane being substaniially parallel fo said
substantially vertical second plane.
3. The method of claims 1 or 2, wherein (b) and (¢} are completad at
essentially the same time.

4. The method of claims 2 or 3, further comprising the steps of:

3
a2



tubular over said drilling deck and to said well center in a substantially vertical second plane, wherein

* said first plane being substantially parallel to said substantially vertical second plane. 3.The method of
claims 1 or 2, wherein (b) and (c) are completed at essentially the same time. 4.The method of claims
2 or 3, further comprising the steps of: lifting the second tubular from a first substantially horizontal
position to a second substantially horizontal position, and guiding the second tubular from the
second substantially horizontal position to a substantially vertical position substantially aligned with a
preparation hole in the diiftirgtoe skeadihtiwtahtcausificstswuistéatislyritinng steltimsit®nThe method of
claim 4, further comprlsmg the ste moving the second tubular outward from the vertical
position substanti&fyGFRS @éﬁ%@ﬁﬁ?&ﬁéﬁ%@% The method of claim 5, further comprising
the steps of: lifting a thi d tubular fro flrst antiall hor osition second
substantially horizontal p%s({ U[R And concrﬂu Hi?\r t?]m ﬁw&?e rom a@ si%gﬁé?sﬁbstantlally

horizontal POS'“%H%:@&HQS&%B% wﬁryqehmﬁgm;au@ns&awﬁax@aé%g@mﬁﬁw PatibnThe method

of claim 6, further comprising the steps of: connecting the second tubular and the third tubular in
said auxiliary tubutafehianiokirigittatoztk adthcent towingithe tobnize bteditopstatisoutward from the
vertical position substantially aligned with said preparation hole 8. The method of claim 7, further
comprising the stép of: Theiffielpaseoteaite diddrtignarerrsng sarosire phration hole to a first tubular

racking station. )
g moving the second tubuiar outward from the vertical position substantially

aligned with said preparation hole.
6. The method of claim 5, further comprising the steps of:

lifting a third tubular from a first substantially horizontal position to a
second substantially horizontal position, and

guiding the third tubutar from the second substantially horizontai position
to a substantiaily vertical position aligned with said preparation hole.
7. The method of claim 6, further combrising the steps of:

connecting the second tubuiar and the third tubular in said auxiliary
tubular handling station; and

moving the connected tubulars cutward from the vertical position
substantially aligned with said preparation hole.
8. The method of claim 7, further comprising the step of.

fifting the connected tubulars from said preparation hole to a first tubular
racking station.
9. The method of claim 8, further comprising the step of:

moving the connected tubuiars from the first tubular racking station to a
substantially vertical position substantially aligned with said weli center.

10. The method of claim 8, further comprising the step of.



9. The method of claim 8, further comprising the step of: moving the connected tubulars from the
“first tubular racking station to a substantially vertical position substantially aligned with said well center.
10. The method of claim 8, further comprising the step of: moving the connected tubulars from the
first tubular racking station to a second tubular racking station. 11. The method of any one of
claims 1-10, wherein the second tubular is a drill pipe. 12. The method of any one of claims 1-10,
wherein the second tubular is a casing. 13The method of any one of claims 1-10, wherein the second
tubular is a production tubivindliherconedriedfroniand fpra tharfisuidablackigostethréhele across a
drilling deck, wherein the plurality of tubulars are provided, at least partially, from a primary tubular
advancing stationS$qaNA{YB4S FREHARPIRIEM an auxiliary tubular handling station, the method

comprising the stegs of: g drling,the-Rorehole Anreuoh & walkcenteriohe drling deck (b) running at
least a first tubular ffom sard primary tbUMAr A vancing station {ﬁroug Said well center and into a
portion of tQﬁnp& 1ole; and (c) during at least a portion of the time for performing steps (a) and (b), (i)
moving a second tubular with a guided path arm in a guided path so as not to intersect said well
center, and (ii) afteethe Step roétmaivigtheseodbddithiiad, positemihg sepertidubofahie second tubular
with said guided path arm in a preparation hole in the drilling deck, wherein step (c) is performed
independerf®?B88and during at least a portion of the same time as steps (a) and (b), and wherein the

first tubular does nat interfere with sajd guided path ar ring steps (a) to (¢). ,15The method of
claim 14, wherein tRe ste@%ﬂﬁg\ﬂﬁ@’!tﬁgysoé"@oﬁ%iﬂmg}f#cmqg%@’ﬂq@%feeﬁoﬁgglﬁ%%é 'th& second
tubular substantially in afirst plape substantially parallel to a second plane comprising said well center
and a mousehole positioned radially outward of said well center.

14. A method for moving a plurality of tubulars to a borehole across a drilling
deck, wherein the plurality of tubulars are provided, at least partially, from a
primary tubular advancing station and, at least partially, from an auxiliary tubular
handiing station, the method comprising the steps of:

{(a) drilling the borehole through a well center in the drilling deck;

(b) running at least a first tubular from said primary tubutar advancing
station through said well center and into a portion of the borehole;
and

(c) during at ieast a portion of the time for performing steps (a) and
(b), (i} moving a second fubular with a guided path arm in a
guided path so as not to intersect said well center, and (ii) after
the step of moving the second tubular, positioning a portion of the
second tubular with said guided path arm in a preparation hole in
the drilling deck, wherein step (c) is performed independently of
and during at ieast a portion of the same time as steps (a) and
(b), and wherein the first tubular does not interfere with said

guided path arm during steps (a) to (c).



16.A method for moving a plurality of tubulars to a borehole from a drilling deck, said method being
- performed, at least partially, from a primary tubular advancing station and, at least partially, from an
auxiliary tubular handling station, the method comprising the steps of: (a) drilling the borehole through
a well center in the drilling deck; (b) moving a first tubular with said primary tubular advancing station
to said well center in a substantially vertical first plane comprising said well center; and (c) during at
least a portion of the time for performing steps (a) and (b), (i) moving a second tubular in a guided path
in a substantially vérticalfsecoathpiarieismakt neheaintthsstesafdriindopkhase@dnddshidaing a portion of
the second tubular in a preparation hole substantially in said second plane in the drilling deck; and (iii)

liting the second WEvss iHanter Lfiefrshrseserthiy R aybRiReial Biedi@)REepRrformed

independently of angsgur{%'% at Ie%seﬁ a portion gf }he same time as,ﬁgve&fcgar}tand 3 17.The method of
es

claim 16, whereinThe ep of Pr?cr)%mg AL EERORE TS A AaU St ep of rota ing the second

tubular substantiaiy,in Saifk $RaARAIAae AyRslaRialy Bacalelisaid first plane comprising said well

center and a mousehole positioned radially outward of said well center. 18.The method of claims 16 or
17, further compriség tha stepsdfor movbanaebimihagd hukakity ofcthetudhdar Fomsatitidiogiliary tubular
handling station; and lifting the connected tubulars from the auxiliary tubular handling station to
said auxiliary tubuigerasiithgrstasidaeing padormes. rAbigRsY RATERIM I8N RIRIHBADCHPYRING the step of:
moving the connected tubulars from said auxilia% tub%llar rackiQ)g Station to a position substantially

aligned with said VPRSI SBHPAINE AEIRRR] B UM 08" RIHAWF IV RYIR, 4i8p of: moving
the connected tub#{lﬁrgnfr% ’%ﬁq&% MSQHQW‘%%@B@&Q station to a primary tubular racking station.

21. The method of any one of claims 16-20, Wherein the second tubular is a drill pipe. 22. The
method of any one of clai@s 16-#@uvghreaioritRieeBRNARUDWEN derAce @S drilling deck;

(b) moving a first tubular with said primary tubular advancing station
to said well center in a substantially vertical first plane comprising
said well center; and

{c) during at least a porfion of the time for performing steps (a) and
(b}, (i moving a second tubular in a guided path in a substantially
vertical second plane so as not to intersect said first plane; (i)
positioning a portion of the second tubular in a preparation hole
substantially in said_second plane in the drilling deck; and (jii)
lifting the second tubular to an auxiliary tubular racking station,
wherein step (¢) is performed independently of and during at ieast
a portion of the same time as steps (a) and (b).

17. The method of claim 18, wherein the step of moving the second tubular
inciudes the step of rotating the second tubuiar substantially in said second plane
substantially paraliel to said first plane comprising said well center and a
mousehole positioned radially outward of said well center.

18.  The method of claims 16 or 17, further comprising the steps of:
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23. The method of any one of claims 16-20, wherein the second tubular is a production tubing.

connecting a plurality of the tubulars in said auxiliary tubular handling
station; and
lifting the connected tubulars from the auxiliary tubutar handling station to
said auxiliary tubular racking station.
19. The method of claim 18, further comprising the step of:
moving the connected tubulars from said auxiliary tubular racking station
to a position substantially aligned with said well center.
20. The method of claim 18, further comprising the step of:
moving the connected tubulars from said auxiliary tubular racking station
to a primary tubular racking station.
21.  The method of any one of claims 16-20, wherein the second tubular is a
drill pipe.
22.  The method of any one of claims 16-20, wherein the second tubular is a
casing.
23. The method of any one of claims 16-20, wherein the second tubularis a

production tubing.



