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BACKGROUND OF THE INVENTION

[0004] 1. Field of the Invention

[0005]  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,
[0006] 2. Description of the Related Art

[6007]  Drilling 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 translates into longer drilling

time, and increased cost. The cost to operate such rigs is already substantial (rental rates for



REFERENCE TO MICROFICHE APPENDIX [0003] NJ/A'  BACKGROUND OF THE INVENTION
1000411. Field of the Invention [0005]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. [S0sBA2heye sespanxstedd R0 HODITOMipe foybilTstfyas 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

productive operation that can be accomplished independently of drilling operations to save

even small amounts of time in the drilling process is economically significant.

[0008]  The term “tubular” as used herein means all forms of drili pipe (including heavy
weight drill pipe, such as HEVI-WATE™ wbulars), casing, drill collars, liner, bottom hole
assemblies, and other types of tubulars known in the art. HEVI-WATE™ is a registered
trade mark of Smith International, Inc. of Houston, Texas. Drilling operations require
frequent stops when a small part of the mbular stﬁng 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 dnll pipe section is 30 feet (about 10 m). A stand 1s 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 swing, 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 mbular stands.
Therefore, the creation and handling of tubular stands independently of the drilling process is

a potentially important way to save time and money.



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. [0008]The term "tubular" as used herein means all forms of
drill pipe (in®f98ing Hemeipodcantht (HarpRidiaatiine ssbuiy simalFmeeslib itk sl bginpertifisollars, liner,
bottom hole assemblies, and other types of tubulars known in the art. I-EVI-WATETm is a registered
trade mark of Smith |nternational, Inc. of Houston, Texas. Drilling operations require frequent stops

when a smﬁlPB%H%%%bBF&r@?riﬁé%&féﬁd% L& dstinmg abmkichdainspmemisdlars must be

moved from a storage rack and connected with the upper end of the tubular string, which may cause
significant gla% 'hn drglin%. T@eﬂﬁngth of ag@:&al single drill pipe_section is 30 feet (about 10 m). A
stand is créatst By SOHREGHIG A0 §ERAFin & O RBROSH IR SREADAR e and i arauHiAY B, stands
have been assembled or made up with four or five single sections of tubulars. A top drive rotary
system is ?Qfﬂﬁleedsti &)l&ci 8 th@}[ﬁ arytable to turn the drill string glrf]éj is now the prevalent method
of rotary d(r)ﬁ(fing. One E{)l} the %er%éfits o# t‘#éﬂg ; r?\l;%gf)sn%aé? P Can &ﬁlll\‘NI Pré -%Sseés‘earﬁﬁ“ed tubular
stands. Therefore, the creation and handling of tubular stands independently of the drilling process is a
potentially inperaRiyande savRHme dﬁ&@'ﬁ'&h‘)@ﬁéﬁ i AEGIRC AR Y Yol @tk 828:43Rt0 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 operations are occurring,

Lund propasbsls tastiuutambbinabileddnaderdicRiwositiprnwhandhaadxiliay. haiskis 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 2 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 tilted from the vertical
suspension line of the first auxiliary hoist (‘439 patent, col. 9, In. 58 to col. 10, In. 46).
[0010]  Another offline stand building method and system has beer 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 racker crane at the top of the derrick that moves parallel to the drilling deck,

and two preparation holes.



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 tilted from the vertical suspension line of the first auxiliary hoist
(439 patent083119, [RB&iveqbposss that 8)hile dHlljAR ofieentiniiline: stevurngilsingerprathes 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 platféiRgleSHralavien she pEsas hermsnurily cotnetsseipotb endve hilbutaisriromathedeinger rig to the
platform, a racker crane at the top of the derrick that moves parallel to the drilling deck, and two
preparation holes. [0011]Smedv g proposes that while drilling operations are occurring on the
platform, a &g &f&r%hiﬁﬁésfrgncﬂgﬁélﬁ#dﬁwﬁbkoﬁarﬁfé&éa%ﬁ%éﬁﬂi@ﬁé@ wvifedn terizontal
position to the high line cable system. The high line cable system is 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
DU lioss e el i %n@%@%%&é&ﬂ?@ %@Iﬁﬁﬁ%ﬁ?ﬂ@%’ﬁ&r&r@ﬁé“i@‘fﬁ@ﬁ manually

disconnectetb‘. gripping device o
connected to the upper end of the tubular on the pipe ramp. The tubular is then hoisted in the vertical

poston S ute e el i el . o g o4 o
1s then manually connected to the upper end of the tubular o the pipe ramp. The tubular is
then hoisted in the vertical position, and swung from the cable over the first preparation hoie.
The tubular is then lowered into the hole, and the gripping device released. The process can
be repeated with a second tubular, whick 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 racker crane and
lowered for connection with the second tubuiar 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 proposes that the first preparation hole can have ar adjustable bottom for
acceptance of different size tubulars.

{0012]  Another offline stand building method and system is proposed in U.S. Pat. No.

6,976,540 to Berry, the disclosure of which is incorporated berein by reference for all



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 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 tubB¥aR S0 e PARIC RS HB RS aher dingek 2 Q%m@%’%@’%%@@@@m@h&é%@s preparation
hole can have an adjustable bottom for acceptance of different size tubulars. [0012]Another offline
stand building method and system is proposed in U.S. Pat, No. 6,976,540 to Berry, the disclosure of
which is inéogbec??é[?é‘a% SERT ByAreinspeRaptdiaiipe fssssd BemeABptRes: #ERERings, a load

and preparation pipe handling device ("preparation device"), a storage pipe handling device ("storage

device"), and tubular storage areas atthe top of the derrick. The preparation device includes a vertical
truss rotatazgréma%yo% i |‘§r%?t§%§f'ams‘? qrﬁéaﬁartéoﬁlarg ol lﬁg-i-}ll%%e he lﬂ'[dceai guéﬁboﬁﬁtlﬁ)%&g&‘& attached
at the end of a hoisting cable extending out from the vertical truss. The gripping device is manually
attached to,Qng, Mg{@%pulﬁ{tgg ﬁ&e&g-% ng(& aarérp‘e repayation device an the catwalk or
the pipe rarlnp sogthat v?/haen the g blgg}% retractle a@é’c t%w d Eﬁ%’;l)a}eg%crgr#%%%é%é&é? e fifted tubular
is swung from the cable, similar to the Lund and Smedvig systems. [0013]Berry then proposes that the

truss can thefh sywiG b YadieHdWaHRIHNR CERA russ. 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 wransport it for drilling operations (*540 patent,
col. 7, ins. 26-40 and col. §, Ins. 30-35)}.

[0014]  The oil industry has proposed systems for the online transferring of wbulars from

the horizontal position on a pipe rack to the vertical position over the well center. One such



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
Smedyv g 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 storeysemtiansponet folkbilkay BpetAdd664 ©Briatant; glqlthé, dislodtrd6fandcaal 8, Ins. 30-35).
[0014]The oil industry has proposed systems for the online transferring of tubulars 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. NBcormsatesoete Brittiefarencalfotiall pispisssrdBotivhiphinince ol ihermtadmd reference for
all purposes. Brittian proposes a strongback connected to a boom that is pivotally fixed to a base

located adjacent to the rig. The stror&a?ack transfers the tubular directly through the V-door from a
horizontal FO&REA SRS RIERDO EXRSHS S base lacesrrsitennbiethe s iihesanebaskl the tubular string

can be made. Another system is proposed in U.S. Pat. No. 6,220,807 to Sorokan, the disclosure of

which is incorparated herein by reference for all purpgses. An online pipe handling system is proposed
for using a%?c% e%l%‘le é@s@?‘ﬁfﬁ{f f)ﬁ%&l&‘ﬂ@g%é%%gé Q& PR A A ERRI I R &riETaisZembly and a

gripper head assembly both pivotally connected to the bicep arm assembly. The gripper head

assembly &Qﬁ h Qggl ogggg itioned tubular on the pipe rac ad'a%entt the rig, and rotates the
tubular to gg VGI’ti%&?ODOSitZIBOH ovegg t n('eé’ %vhgﬁege% e%l.b ﬁﬁ%ﬁg\tﬁgﬁ%%lrtﬁﬁ%%ecrﬁg? Eﬁﬁ *handling system is
proposed in Pub. No. US 2006/0151215 to Skogerbo. Skogerbo discloses an Eagle Light/HTV-Ann,

which is distiutgd pyeAke PIOgBRIGT A sfHeysion, kewas-shhakadle b ﬂ)tstﬂé\éf(&%{;%é%ta' 0

vertical) device is proposed for online transfer of tubulars from a horizontal position at

mcorporated 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 assembiy.
The gripper head assembly grabs the horizontal positioned tubular on the pipe rack adjacent
to the rig, and rotates the tubular 1o a vertical position over the well center.

[0015] A horizontal to vertical pipe handh'nlg system is proposed in Pub. No. US
2006/0151215 to Skogerbo. Skogerbo discloses an Eagle Light/HTV-Arm, which is
distributed by Aker Kvaerner MH of Houston, Texas. The Eagle Light HTV (horizonial 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

mousehole. Aker Kvaerner MH also distributes bridge crane systems and storage



catwalk to a vertical position in the derrick directly over the well center or into the mousehole. 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. [0016] Another online
method and apparatus for transferring tubulars between the horizontal position on the pipe rack to the
vertical poSitigrragardsthianetipbOniterlisaropoSBausten,S eRat ao meyRdB 4T es osSidddh 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 8pApERs t5ratiRRIa5vike 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.
[0017] The éi's vantages of the abgve tuhular handling methods and systems include significant
human phy&iico %%%“grﬁﬁﬁfﬂ%sélaﬁ AR TS Re RS hd locations, which

can result in costly delay or possible injury. The alignment and transfer operations are lengthy and

complex. The. ath? of the tubléllars in thﬁ offline s an(Ii bulIdin%are ot fl1l IX r%stricted, Wr&ich creates

hOP%OIIh& JORT }Ol'l.ﬁ_ln .}.I;])C raf: Ea . 1Cd; pOSItIon VCI’T.%WC CIl EI{ 18 pI‘Qﬁ)OSG 13 . .
delay and sarety hazards. The offliné ‘stand building operation may be interrupted when equipment is
being used in the online drilling operations.

U.S. Pat. No. 6,705,414 to Simpson et al. Simpson proposes a bucking machine to build
tubuiar stands in the horizontal position on the catwalk. A completed stand is honzontal 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 1o transfer the stand directly from the trolley.

{0017}  The disadvantages of the above tubular handling methods and systems include
significant human physical contact with the mbulars 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 safery hazards. The offline stand building
operation may be interrupted when equipment 1s being used in the online drilling operations.
Therefore, a more efficient method and system for handling tubulars that minimizes or

eliminates human physical contact with the tubulars and lifting equipment, restricts and



Therefore, a more efficient method and system for handling tubulars that minimizes or eliminates
human physical contact with the tubulars 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 SUMRBHOR YhoR i Bk wbNaTixo[gho 8] Asysteav it aopthadfo rdquildingiainshandling 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") liftebbiRRareeT of tsrbnesn apb cbaivars arynpenatisdvesmEcublibedihuasingle
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
assembIin&%f%ﬁgé}ﬂmﬂ%“fﬁﬁcfﬁBiﬂ‘é@fi%ﬁ?fgaw%tand 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

BRIEF SUMMARY OF THE INVENTION
[0018] A 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 tbulars in a
single vertical plane such that no interference occurs with the drilling process, and multiple
articulated motions are reduced. The HTV mowves the tubulars between the catwalk and the
preparation hole for assembling or disassembling the tubular stands. A stand arm is
positioned for hifting and lowering the mibulars into and out of the preparation hole, and
ransporting the tubulars vertically for storage into an auxiliary tubular racking station in the

upper part of the dernick.



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: [0021]FIG. 1 is an elevational view of the present invention on an

exemplary ¢tidimentidgarddtbngriig. . [0R20k16d.13 {Beauppetipirpiamy@witakemateng 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
preparationteiitar satdshizoau itiany idoy mbuickickishtienon adtcreaatireticbetion sitbbativettp each other
as compared with FIG. 2 and the other drawings. [0024]FIG. 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 tubé@%@ém@%%m«\g&dmmwaﬁ%ia SectiondeVotosahemwiiake nbubngaikag-4 of FIG.
1 showing the bridge racker crane, the first and second tubular racking stations, and in phantom view
the bridge racker crane in diﬁerentigdositions with and without the casing frame. [0026]FIG. 5 is a

section elevAiHaiG e B SA Br RtoBep e PrE Y BRaRRTg iepterTupted 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:
{0021}  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 tubuiar advancing station, the primary tubular handling statior, 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 drawings.



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. [0028]FIG. 7 is an elevational view of the HTV, rotated 90 about
the vertical axis from Fig. 6, with the tubular in thehorizontal position. [0029]FIG. 8 is an enlarged

detailed elg0624inal Pl Distinesbritansl an clear aianabhl knpreseftAITenHawiR3elFi::9 is a detailed
elevational view of an attachment for the bridge racker crane to handle casing sections or stands.
[0031]FIG. 10 is an elevational view of the preparation hole shown in broken view with portions of the
pulley cableagkes\eris, phecavoiinnievuie0neliz Gstdtiors amdahevitionad viewndhtheprepkation hole,
rotated 90 about the vertical axis from FIG. 10. [0033]FIG. 12 is an enlarged detailed view of the

preparation hole of the present invention as shown in FIG. 11.
stations.

[0025]  FIG. 4 is a section elevational view taken along line 4-4 of FIG. 1 showing the
bndge racker crane, the first and second tbular 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 elevationat 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] F;G. 6 1s an enlarged elevational view of the HTV with a tubular shown in the
honzontal position in solid line and in the Qertical position in phantom view,

[0028]  FIG. 7 is an elevational view of the HTV, rotated 90° about the vertical axis from
Fig. 6, \yith the tubular in the horizontal position.

{0029}  FIG. 8 is an enlarged detailed elevational view of the bridge racker crane of the

present mvention.

[0030] FIG. 9 is a detailed elevational view of an attachment for the bridge racker crane to

handle casing sections or stands.
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[0034]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. 10036]FIG. 15 is a
section view of the preparation hole taken along line 15-15 of FIG. 10. [00371FIG. 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 d88}idn. [BU3SFican@ewationahyisimifthtopF@ral®mitia kol F vh dmck theriesmial in the raised
second horizontal position. [0039]FIG. 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
illustrating PRITHESSIRLheRIRYGERn sha VR SR aeRoYia: the online carriage for advancement 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.
[0041]FIG. B¥32la viBlFshhitans pyasiong! wie ¢lha Rrapsssiondiniedieiaed 2P arhewitity the drill pipe
section up and out of alignment with the preparation hole while the casing section, moved by the
online carrigg%églvva%rgg{;%eﬁllgg%gr, is simultaneously being gripped by the top drive.

(6033} F IG. 12 15 an enlarged detailed view of the preparation hole of the present
invention as shown in FIG. 11.

{0034}  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 aiong line 14-14 of FIG. 10.
[0036]  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 gnpping a tubular in the first horizontal position.

[0038] FIG. 17 15 a view similar to FIG. 16 with the HTV and the tubular in the raised
second horizontal position.

[0039]  FIG. 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
illustrating the deck crane delivering a casing section to the online carriage for advancement

to the well center.
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[0042] FIG. 21 is a view similar to FIG. 16 with the HTV gripping a second drill pipe section while the
casing section is simultaneously being lowered by the online top drive above the well center.
[00431FIG. 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.
[0044]FIG. 8848l a vIBG stthiter teewigmile witfithé Gaddribeddilpipavssaotidie mvere dhinttehe

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. 100451FIG. 24 is a view similar
to FIG. 16 IMTFERRtAR inls Wiz hrisasingrecion seradanestmivpesiisssd o tsrrnhesictoneat position
before being guided |nto alignment with the preparatlon hole, the connected first and second drill pipe
sections sh n be| éi by the stand arm_out of alignment with the preparation hole to allow the

third tubula &l 0 iRE SR RTIT e Boas IR T, 554, 23Adhs simiarmlifies 16 with e

first and second tubulars being connected with the third tubular by the tubular make up device.
[0047]FIG. 6&@ V|ew S|mll%r to FIG. 1 |th the stan gﬁ;rm I|ft|n stanolt of three tubulars from the
preparation e auxin alpyatudbu‘l‘ar racﬁﬁn B35 1§ XSRS AR to FIG. 16 with

the bridge racker crane, as shown in FIGS. 3,4 and 8, gripping the stand of tubulars from the auxiliary

tubular raC@Qﬁtﬂ?ﬁ@Oe@'ﬁ? @é’éﬁﬂ&é*&%ﬁ%@@ QORQang RULH'&%J&F!Q @gn%tl?zgx%gmly being gripped by
the top drive.
[0042]  FIG.211s a view similar to FIG. 16 with the HTV gripping 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 top
drive into the well center.
[0044]  FIG. 13 1s 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 illustrating the HTV with a third drili pipe

section in the raised second horizontal position before being guided into alignment with the

12



[0049]FIG. 28 is a view similar to FIG. 16 showing the HTV with a casing section in the second
horizontal position while the bridge racker crane, with the casing attachment of FIG. 9, is
simultaneously positioning a stand of casing in the auxiliary tubular racking station. [0050]FIG. 29 is a
view similar to FIG. 16 showing a casing section raised from the well center by the top drive and laid
down onto Hiepatatracole ikt trotayddiirst rodepaond e lop e stwioey syetieing ifiscbyiththe direction
of the arrow to tilt the casing section. 100511 FIGS. 30A, 308 AND 30C illustrate the circuitry for the
simultaneous pipe handling system of the present invention. DETAILED DESCRIPTION OF THE
INVENTIOR0O 82 ¢freligmmsnt et dheiprorreson spktepraber rethiodtrorbsiinbdraiidiveg of tubular
stands, while drilling operations are simultaneously and independently occurring. As shown in the
drawings, this offline stand building comprises moving tubulars from a horizontal position on the
catwalk 22 HHLEE RIERAIAECY B or 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 th?ﬂ\ﬁg}i cal%%oaigi%nae%évldkgyégfgr itrgt&@elg r‘gptg Eﬁg?’g‘sz and second tubulars being
connected with the third tubular by the tubular make up device.
{0047}  FIG. 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.
{0048}  FIG. 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 tubulars from the auxiliary tbular racking station and
moving the stand to a drill pipe racking station.
[0049) FIG. 28 is a view similar to FIG. 16 showing the HTV with a casing section in the
second lhorizontal position while the bridge racker crane, with the casing attachment of FIG.
9, 1s simultaneously positioning a stand of casing in the auxiliary tubular racking station.
[0030]  KIG. 29 is a view 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 laydown trolley on the top of

the carriage being driven in the direction of the arrow to tilt the casing section.
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hole 46, using a stand arrn 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 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{f8king FEGENHATIEANDSMiPlamaaritingrigitgefethtiyimdicatedsgsr’, of the invention
is shown in FIG. 1. Although an offshore cantilever jack-up rig R is shown, other drilling rig or structure
configurations and embodiments are contemplated for use with the invention both for offshore and
land driIIingh@@ﬁ%&éﬁﬁm,%qmbﬁﬁ‘isﬂéqnaﬂy 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-petrolet¥fk @Dﬁ%ﬁﬁ@?‘%ﬁm@ﬁﬁé@wﬁ?&@&rive or power swivel is

preferred, the invention can also be used with other rotary systems, including, but not limited to, a

rotary table &89541 viewing both FIGS. 1 and 2, a drilling structure or_derrick 10 extends above the
\ ¢ presefit invention involves a system and method for offhine building of tubuiar

stands, whiiei drilling operations are simultaneously and independently occurring. As shown
in the drawings, this offiine stand building comprises moving tubulars from a horizontal
position on the catwalk 22 adjacent to the V-door 26 of the derrick 16, 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 ver_'tical position for connection into
a stand by an auxiliary tubular make up device 36, and transporting the stand vertically to an
auxiliary tubular racking station 60 in the upper part of the derrick 10. A bridge racker crane
86 transports the tubular stands from the auxﬂiary tubular racking station 60 to either the top
drive 12, or to first 128 or second 130 tubular racking stations.

{0053]  An exemplary drilling nig, generally indicated as R, of the invention is shown in
FIG. 1. Although an offshore cantiiever jack-up rig R is shown, other drilling rig or structure

configurations and embodiments are contempilated for use with the inventior both for
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drilling deck 16. A top drive 12 or power swivel is preferably used to rotate the drill string and bit in the
borehole. The top drive 12 is suspended from the traveling block in the conventional manner. A drilling
hoist or draw-works is mounted in the derrick 10, as is known by those of ordinary skill 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 mounteitsiurdlaedrignR deiliinge Foliéiagsiadivaveaibsibislaga2Q. SRR av@ii00ssIn 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 aslictcentethesvboomié cluthecdebieskdtBl d0psithrysgivy siadieny/rgoomabaisistewn, 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 pritishyakhnags Becfelinwink ie srsariedrie ormarf aiibelbAniBinglifiy dtstiose®8, which includes a
carriage 30 whose longitudinal axis or centerline is substantially in alignment with the well center 14. A

mechanically driven pusher trolley 38 on the carriage 30 is provided to move tubular 36 to
embodiments can also be’used in other operating environments for non-petroleum fluids.

Further, aithqugh 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.

[0054] Reviewing 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 the-drill string
and bit in the borehole. The top drive 12 is suspended from the traveling biock in the
conventional manner. A drilling hoist or drawworks 1s mounted in the derrick 10, as is
known by those of ordinary skill 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] Carwalk

[0056] InFIG. 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



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 codfti Betheigi aninglert-dernbiiosis sndicheley atongeAttudubit teerrse:@5clnt@y 17) of the
column supporting the catwalk truss structure 24 is shown as fixed, it should be understood that rollers
are contemplated at the base so that the catwalk truss structure 24 could be rolled with the drilling
deck 16 and & TRROAS YriRPTvaRe BRdheshbarcams At ed eranouehinti trestio s dfiNG)A primary
tubular advancing station 13 comprises at least the well center 14. Also, a drilling hoist, the top drive
12, a tubular, maggsyap

I %etéi:%% %Zd' d other equipment necessal?/ to advance tubulars into the well
center 14 can be provided eﬁnﬁﬁ?ﬁ? tHRRTar fRpekdndil @3 Abprralissivslerizmry sisdsated

radially outward from the well center 14, and is positioned substantially on a line between well center

14 and the Igpgjétégmugg tling of the carriage 30. The carriage has wheels that rim on two parallel
rails 34 mounted on the tc%%ﬁ%%%%ﬂ %fgﬂgafgﬁg%ﬁt@?@%&’ YehisbonrudasiacgrHagk e to a
location near the well center 14. 100581As shown in FIG. 2, a single tubular 36 can be placed on the
top of the catiagaifkidG AR ANHARLARAR MPYRLA0. 009 s ls 34 fom (e primary

tubular handling
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 18
shown, it shéuld 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 and/or
elevations. Although the base 25 (FIG. 17) of the column supporting the catwalk truss
structure 24 is shown as fixed, it should be undersiood that roliers are contemplated at the
base so that the catwalk truss structure 24 could be rolled with the drilling deck 16 and
derrick 16 if they were also configured to move between well locations.

{0057] A primary tbular advancing station 13 comprises at least the well center 14, Also,

a drilling hotst, the top drive 12, a tubular make up device 42, and other equipment necessary
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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 liftep&oussriuidsstinothtivebceatet i @ baterthelehh dithetabytab 86 heatlss 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 st&iigelih Ai@opseinls 3R dwnpcaied sadial cutpeyddrrse divevaliecroieel drradisthe vertical
tubular when the carriage 30 is moved near the well center 14. A remotely operable tubular make up
device 42 (also ,kn%vn to tho%e skilled in the art as an iron roughneck) is positioned near the well

center 14 aRPHRPFISHEEAUIBI PRt TR DRIRetatbiTrR Shdtad ke lomsinisiing) srivaties. 100591 HTV

100601As further shown in FIG. 2, the offline or auxiliary side of the catwalk 22 has a pipe rack 43 for
the horizon L%ta%qgng%{t lélgars.aéglgis%s%{eq below, gggz racku%g is fabricated for the placement of
one tubular 44 SUbSantially i ShgR e DRH B HE 5 BHOHRARR G S PR o i Below in

detail, the tubular 44 is preferably in alignment with the preparation hole 46 to facilitate the guided path

movement gt e 4ibuipn sy g HAISRUALER YELICH AHMES, (EIRTER D BRHTa k16 RiRF rack 43
' I

preferably stores approximately 5

center 14,

[0058]  Asshown 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 36, pushes the tubular 36 toward the well
center 14 or mousehole 32. A hydraulic lifter 39 (shown in elevation iz 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 1s 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 simiiar 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
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auxiliary tubulars. Any type of tubular can be placed in the area for pick up by the HTV 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 the HTV 48. Hydraulically activated
separators 52 isolate the one tubular 44 that is to be gripped by the HTV 48. The pipe rack 43 is also
indexed or RimRet Yoismviienopahatwebtthedbck Arame &l cparpicethatuialtons dedeasistent
location. The deck crane 18 is used to place tubulars on both sides of the catwalk 22 (see FIG 8).
Tubulars on the carriage 30 and on the pipe rack 43 are both in the horizontal position, are parallel to
each other, @118 ksrerdp dess whilled ip-Bear2e of e surgloredd. i0RsLivnshusatidry webwentérandling
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%tﬁﬁﬁ‘fép?ﬂﬁwwlﬂé%igg By C@.@SEIBHL%%@&RWEW% BBVAedrmand/or adjacent to the

auxiliary tubular handling station 54. FIG. 2A illustrates the capability of the stand arm 58 to grip
tubulars in ejther, w owered, the preparation hole 46 on the drilling deck 16 (shown in phantom
view), or, when r%is N 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 ﬁ%d@ﬁﬁelatjg)yf&%g'es&wig‘lrﬁ@.bi’fl%rero ﬁnnego? Qﬁ)ﬁigr?'s?dg 29 ﬁZe catwalk 22 hasa

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 3
auxiliary tubuiars. Any type of tubular can be placed in the area for pick up by the HTV 48.
As best shown in elevation viéw 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 the HTV 48.
Hydraulically activated sepmtom 52 1solate the one tubuiar 44 that is to be gripped 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 piace tubulars

on both sides of the catwalk 22 (see FIG. 18). Tubulars on the carriage 30 and on the pipe
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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 628 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 FIG 6) driven trolley assembly 64 that is mounted to two rails 66

attached torackui3staritiallynwhetient fsame 68 anneciadiie bederiged Qnd haboist.cap 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 substantia{yidrofortakddrald Thom 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 900 so that
the tubular #9¢dlin vars bsgridelenbikiting prepay gtumatyledt {sdowBdind B w1a) Ale 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. [0062]Preparation
Hole [0063]THepHapat AR BREYIE S aHon A somaaEReraFieas! alxtensl 267 Pheidepthant S8

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 S4. FIG. 2A illustrates the capability of the stand arm 58 to grip 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. 5and 7
show the auxiliary tubular bandling device or HTV 48 as seen from the catwalk 22, FIG. 6
Dest shows the HTV 48 gripper assembly 62 having grippers 62A or 62B that grips a tbular
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 1. The hoist can aiso be mounted on the drilling deck 16. Itis

19



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 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 andawemplatedrtiuhisesomicatd puwitn ane theirdubu iiabessertbrhdroden 46ulfve HFdA=8enan 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 smalle¥ttBei T sucy $ereofhsI B0 48 bifep tertedamibhs 12 catsdripls ©Damwaliyarger 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 Mﬂ%@&%h‘ﬂ?ﬁ@@égﬁﬂ%éﬁ}éﬂ%@&?iﬁﬂiﬁm&er‘é@ﬁ%ﬁﬁé%@@%chftéh@mm with the
vertical centerline of the preparation hole 46. The centralizer could comprise an inflatable member or
hydraulically radially.inwardly drivep.m tr%ers to center the tubular, [0064] Stand Arm [0065]
Returning tgeﬁfeg?’ goe{ﬁgbf%%ag%?&n Fris BB R BRI SUOHEREALL BRIFPOBT S A378876F two or

more tubulars. Preferably the stand arm 58 has a gripper head 74 attached to the end of a telescoping

arm 76. Th QE!BR{ e Iowst##aJI to be rotated while within its.grip, as the tubulars are
threaded. T%e plcgﬁoigorﬁ?Fg&g?u%u ar ii:} 1@}103@] rgfaévf\:/rt‘i'\meI %E)hs?e%g%flgotr&? %sna%eepekﬁ%eu ar where the
outside diameter (OD) of the tubular changes

s¢ that the tubular 72 1s 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.

[0662]  Preparation Hole

{0063}  The 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 iengths of tubulars placed in it. The
variable length 1s necessary to accommodate, for example, drili pipe (27 to 32 feet), and
casing (37 to 43 fest). The depth of the preparation hole 46 can be adjusted so that there is
enough of the rubular extending above the drilling deck 16 to allow the auxiliary tubular
make up device $6 to grip the tubular in 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 tubular in the



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 fhefahaddadistcoss)ishalte houneunried padpaaeilingaeskeitin®thongh adgishdriven
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 lofidfiSdifababisabitrtitastreltesed dyahet I 80, Theipreinupdnalledltodteatine loetigrp the tubular
44 and the preparation hole 46. A telescoping arm 76 (see FIG. 2A) could be used to allow the stand
aim 58 to extend and retract in a horizontal plane perpendicular to the line between the tubular 44 and
the preparatiebiistesus) wearlesionantrgrtfo6exapdhd W8 indkIGDR addds grotrubtddes aohita 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 neafHBEHM 55 HRK X6 3R RO cHinee diffaroes dimpesercrbudat wilhip Métedhe thead 74

tubulars extending out of the preparation hole 46. The stand arm

preparation hpie 46, it is contemplated thgt the preparation hole 46 could include a centralizer
to center the tubular so that the vertical centerline of the tbular 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.
[0064] Stand Arm

[0065]  Returning 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 tubulars are threaded. The pick up point for a tubular is slightly below
the “upset” location on the tubular where the outside diameter (Olj) of the tubular changes
diameter. As best shown in FIG. 20, the stand arm 58 is mounted to a hoist 78 driven wolley
assembly 80 (see plan view in FIG. 2A) that moves vertically and perpendicular with the

dnlling deck 16. The trolley assembly travels on two vertical rails 82 that are attached to a
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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 stand 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 B#bstamtébiisovartivel duitidd metintad rackinizsietion. 6Qtemthe prepaEaEOmMbVIEAGOT
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 further capable

of controllecPhiByErHdH Srmedhuibshorid dénaderstiod it shimispanddissdide Huand plaging it in the
auxiliary tubular racking station 60. [0066] Bridge Racker Crane 10067] 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 fAFtHESARRYd er - amhrdhatsheneenisysam s sbe warit sheudd dévibk todérstater thek iprights

90. Each support beam 88 is preferably positioned an equal distance from the well center 14, so that
the center of the bridogbe crane 86 ¢an be moved in vertical alignment with the well center 14. Rails 92

are mounted 6 e RSN & BR & CIRSSEYEHEa RS 8B CPRI Brarebinsgadbebssiow s horizontal

and perpendicular between the two support beams 88. The crane bridge beam

2, the stand arm 58 could move in a horizontal plane along the longitudinal axis of the trolley
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 2 horizontal plane about a vertica! 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 grip 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 stand 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 aiso fabricated to reverse the
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carriage 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 100 to move the bridge beam 94 along the rails 92. A cross travel unit 102, 23 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 105%patitnaonmlisd theybridye heatmbd pasdml fank drcpiiiiany dibidaspitiag satveve 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 unit 102.
The slewin§%fagheogeantmianthel et 1 discenpecsion dyohe anvaitivatubuis; asltregt dhdversén 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 119¢ Riand s 35 Frsiarbiomiraryinaahilsy fadystaze fxanssgmbingyisrent of pulleys 120 is
shown, it should be understood that other systems are contemplated, such as rack and pinion and

hydraulic cylipders. [0068]Due tq the difference in length between casing and drill pipe, casing stands
typically coﬁél}gfeg?fv%g%tﬂéﬁl%%, eesf%ﬁ%%ﬁlsgiﬁeﬁé@ﬁﬁ%{?éiﬁ%ﬂﬁ% SREMFEEUBAars. As shown

in FIG. 9, when casing is being handled, a casing frame 122 can be attached to the trolley assembly
114 mounted,0n 146 HYFS Jdded qn%sci:t"ilosﬁntﬂ) %%rggrr]l.%?ll& 2&5‘ (1:7 a%gnécittr;}}ethe auxiliary mbular

racking station 60.

[6066] Brdge 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 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 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
carriage 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 100 to move the bridge beam 94 along the rails 92. A cross travel unit 102,
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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. 100691 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 rackisgistatian HZS {shawnsit@ievaiiom FIEIG; Armeakaba taveieievalionshandhe 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 thessdmvd ternt k2 reesking it didd nhi Bha Brathdir stamdige temnd 9dbandrarackiagistations (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
arrangemertipraciade sakd &hsemo o fenwess 129w h M beyahdiehetent élopedyefoatorint of the
derrick 10, conventional fingers, such as used on the first 128 or second 130 tubular racking stations,
are contem%ated The auxnla&rackmg station 60 is mounted below the first tubular racking station
128. The br Slerare ! B yadspiBeresatiar sl eritHO hreanst Mtk asnest Ribcatinisns, as well as
the well center 14. It can maneuver tubulars into and out of all three tubular racking stations. The

bridge crane ca
g rd truss 110 mounted under the cross travel unit 102. The slewing 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 wrolley assembly 114 run on vertical rails 118 mounted on the truss 110. The trolley
assembly 114 is raised and Jowered with a system of pulleys 120. Although a system of
pulieys 120 is shown, it should be understood that other systems are contemplated, such as
rack and pinion and hydraulic cylinders.

[6068]  Due to the difference in length betwee_n casing and drill pipe, casing stands |
typically consist of two tubulars, whereas drill pipe stands typically consist of three tubulars.
As shown in FIG. 9, when casing is being handled, a casing frame 122 can be attached 1o the
trolley assembly 114 mounted on the truss 110, The éasing frame 122 1s attached to the

trolley assembly 114 at the storage hanger points 124 of the casing frame 122. The casing
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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. Adrilfitartasalealisictianieab n s meunl s anlbReRink iQRKE I drling, deck 16
(as shown in FIG. 5) for control of the HTV 48, stand arm 58, preparafion 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 chanestion of hetipenntrallitations with the centralized power nit 140. [0071] Method of Use
1007210ffline 10073]The present invention is also directed to a method of offfine stand building while
drilling operations are simultaneously and independently occurring. It should be understood that while
the offline st4A8PbuildinbutsnBesking Statigns as described below, drilling operations may be
simultaneously occurring or example, while offline stand building is occurring, the bridge racket crane
86 can remqve _completed tubular stands from any of these three tubular racking stations 60, 128 or
130 and ca§P#m BRetEpAYES13 #8H drithirns brbplacemking inatiheswelnoanted 4 haltepeatively,
single horizontal tubulars, such as tubular 36, can be advanced from the carriage 30 directly to a

location neay the well.center 14.fThe top drive 12 can attach to the end of a single tubular 20 (FIG. 20),
lift into the VEPA oOtHATRRICE Bbyiag SRy A s uRbRE Sraestmackisa iRy Bending above

the well center 14. The top drive 12 can be engaged for drilling, and the process repeated when

another t“b%‘éﬁ‘&l% ri]fggggion 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 drili 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 operabie spears or lances 129 are used to hold the tubulars into position while in
storage. When the derrick arrangement prectudes the spears or lances 129 extending beyond
the envelope or footprint of the derrick 16, conventional fingers, such as used on the first 128
or second 130 tubular racking stations, are cox;ltemp‘lated. The auxiliary racking station 60 is
mounted below the first tubular racking station 128. The bridge racker crane 86 is able to
travel over the area of ali three mcking 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
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[0074]It 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: [0075]As shown in FIG.

16, the HTY|#&gripsuasingirdukidanydf eferediouis thadisitiunianemthepipedagk 43 on the
offfine 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 rotadenti€iOnnthesamesplanecad D24t ihinvuatERE aigisrethtedth the Riepasation fole 46
(FIGS. 6 (phantom view) and 18). As shown in FIG. 19, the HTV 48 then lowers the vertical tubular 44
straight down into the preparation hole 46, where the tubular 44 is released by the HTV 48. The
preparatiorfticlentsi if gt boidgs sk Bbwhe auth Batybubesiat 4dskiefastish 60pardidre dithi28ibular 44
remains above the drilling deck 16. The HTV 48 moves straight up vertically, and simultaneously
rotates back 900 to the second horizontal position (FIG. 20). While the above actions of the HTV 48
are simultafsoirsRro &30 mbigateckag stasionss § vhlepkisomtied dwgram Ferthaiiposhtionniear 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 qut of the preparation hole 46 while maintaining

the tubular SATRR SRIOEABISHiSHEARE QAT 2 58 dratdlanscrafrakiaupriaiolddiand/or rotates so

as to move the vertical tubular out of vertical alignment with the preparation hole 46 in the area of the
audliary t o D D0 BRSO B R R M8 L N R G 4 o LT o the

HTV 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 centralized power unit 140.

[0071] Method of Use

{6072]  Offline

[0073]  The present invention is also directed to a method of offiine 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 racker 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
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[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
900 in the seawelptaneweliynivi:theiseigpsiaglebotose thahilds waiicallupyvier Ygecrraparation 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 90 back to the second horizontal position.
As is showAdm@ f23; Siearareobibiirediyadhdoceim seahehstanll @neoB e NG afdeIDVES 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 tubtABrFFdhe2sy affesinglsdumiar28 (RER. RR3. thié tbutathsteardopd 2096 (RIGE the
preparation hole 46, and again retracts and moves or rotates to move the vertical stand (44, 70) out of

alignment (};ﬁhe HTV 48 with the preparation hole 46. As shown in FIG. 24, while the stand arm 58 is
performing SActTO RS HECHER RIFttys St it Arktiasty Braiag Ahaesha i licenies K 11ihg tubular 72 in

the same manner as previously described. The HTV 48 lowers the third tubular 72 into the preparation

hole 46, a le it. Again, a partign.of the third tubular 72 remains extended out of the
preparatioﬁ%%ﬁﬁ%@%ﬁ%%&ﬁﬁ%@& AoH eﬁﬁﬂ?asﬁr'ﬁf’%?é%&\%g FetshiA St&nd (44, 70)
back into alignment with the preparation hole 46, and lowers the stand (44, 70) over the third tubular
72 needed.

[0074] It 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 tabulars. 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:

[0075]  As shown in FIG. 16, the HT'V 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 90° in the
same plane so that it is in vertical alignment with the preparation hole 46 (FIGS. 6 (phantom

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



for connection by the auxiliary tubular make up device 56 (FIG. 25). 100771As shown in FIG. 26, the
stand arm 58 lifts the completed stand (44, 70, 72) out of the preparation hole 46 and moves itin 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 phantondviemihantiebeuatiiarioiackingtsatinn Gtu(l & 2Aesaliddine ). Whilagherguxiliary racking
station 60 preferably has capacity for approximately 10 tubular stands, other capacities are
contemplated. 100781 As shown in FIG. 27, the bridge crane 86 can remove a tubular stand (shown

for illustrativesgpargiisseloteté dridjoioed stama (Wier/Bie FRaitholghamtaihesstancinthasiation 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 ¥hemeias akarg ter dridins drskd 6 Sthaddetfiynty thettoghdniperdrBealhe sgme 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 caag;é% stands that have been placed in the first tubular racking station

128. The refWBIERASHEEBMAHBa POYte thestetnd hrarentabppsHitneFlGt 0buNbiadkimpstation 128.

actions of thg HTV 48 are simultaneously occurring, the stand arm 58, which is at its lowest
verticai positior 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 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]  Asshownin F_IG. 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 rolied 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 9C° 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
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[0079]As 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 opeaetivubd0S0]Dlithe HOABIANVhiIIeIE UB Sai b tdeBBenier ek A8 tbove 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 SHRHERSIVRGBERESHHEIhBroRh Bise R dnds wcbartaopdiwshona FrFtGS. A9 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 18RS 5 Appaairesevely wrtaes ppves.2by. stand top S vatendsrad mevehe 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 pé%ma%gﬂ%&gr E%ﬁﬁéac‘ﬂegﬂca?iy a{xgn the %rs? 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

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 tubular 72

for connection by the auxiliary tubular make up device 56 (FIG. 25).

{0677}  Asshown i FIG. 26, the stand arm 58 lifts the completed stand (44, 70, 72) out of

the preparation hote 46 and moves it in a vertical position to the auxiliary racking station 60



by the tubular make up device 42 with the tubular 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 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 disconrfeefppeplcaithed RigiBglertielviad radsbalanaianddiom 1heSking Msighig{ubular make up
device 42. If a tubular stand is disconnected, it can then be lifted up the derrick 10 for fransfer to the

bridge crane 86, and transported to one of the tubular racking stations. The stands of tubulars can be

simultaneousiyeavst inbldpe besriy diseepaeciedpiddsn (MEs i tbrapipe (ask)43dmdhe 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 tubetas!20yisapkanesiagonthe (Bi@amnstioldiyes) Pokitiotreduatitheyenckpitheatpars@ge 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. [0084]The foregoing disclosure and
descriptionTsei¢rabiy s wapredtylfios apprnainat bxi dnbubnstheta ofitanchpasivessachanges 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
contempiated.

[0078]  Asshown in FIG. 27, the bridge crane 86 can remove a tubular stand (shown for
Ulustrative 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.

[0079]  Ascannow be séen 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 cffline stand building operation. There will
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We claim: 1. A system for drilling, said system comprising: a drilling deck having a well center; a
drilling structure disposed with said drilling deck; a primary tubular advancing station disposed with
said drilling structure for advancing a first tubular to said well center; an auxiliary tubular handling
station comprising a stand arm for connecting a second tubular with a third tubular while said second
tubular is irbacsulstantidiin verberopositions anll waviced petbrapvEusiionsdiadiprentda said
auxiliary tubular handling station to guide the second tubular to said auxiliary tubular handling station;
wherein the first tubular does not interfere with said stand arm and said guided path arm as the first

tubular mowad netduidandit sperdang fvtienmtyriahelstnr bpfeatier comprising:
racking station positioned above said primary tubular advancing station; and
racking station positioned above said auxiliary tubular handling station; wherein

a first tubular
an auxiliary tubular
the primary tubular

advancing 9800 is%ﬁlﬁgured to operate independently of the auxiliary tubular handling station. 3.
The system of claim 1 or 2, wherein said primary tubular advancing station comprises: a top drive for

rotating the fi £6§t tubylar, 4. The system of claim 1 or 2, wherein said primary tubular advancing station
comprises: [0031 While 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 carmiage 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 wbular 20 1o 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.

f0082] Laydown

{0083]  The online and offline operations can aiso be simultaneously and independently

performed in reverse order from that described above for removal, disconnection, and
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a rotary table for rotating the first tubular. 5. The system of any one of claims 1 to 4, wherein said
stand arm is configured to lift and lower said second tubular. 6. The system of any one of the previous
claims, wherein said primary tubular advancing station further comprises: a mousehole positioned
radially outward from said well center. 7. The system of claim 6, wherein said guided path arm is
controlled devdevmeidimiarselt bepvammsaidntiouepbatoantiesaiduel t2pttk Ge Timisystem of claim
6, wherein said guided path arm rotates substantially in a first plane substantially parallel to a second
plane comprising said mousehole and said well center, 9. The system of any one of claims 1 to 8,
wherein théEB8MRIHMER R amEpts fontheiseyanestia efinjtutre singlaimbulateBs wherein the
second tubular is a casing 11. The system of claims 1 to 8, wherein the second tubular is a riser

section. 12. %S}g‘ﬁm of Elaim,s 1 to 8, wherein said guided path arm is configured to lift and rotate
said secondRUHIIEFRG ORhe SRS s De RS BB reRS 195S, 43hdfeintmiasgenhe tubular is a liner.

14. A system for drilling, said system comprising: a drilling deck; a drilling structure disposed with said
drilling deck; a primary tubul ragi\j{] cing station having.a well center and disposed with said drilling
structure foﬁri%tc \I/}gﬁcc%% 1§ ws@jﬁﬁ]b 1&&? g&i@%\%l%w%m transfer to the budge crane 86, and

transported to one of the tubular racking stations. The stands of tubulars can be
simultaneousty 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. Ifa single tubular, for
example tubglar 20 (FIG. 29), is disconnected, it can then be maneuvered with the top drix.'e
12 so that the lower end of the vertical tubular 20 is placed on the laydown trelley 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.

[0084]  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 mvention.
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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 a portion of 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 above said auxiliary
tubular handling station for holding the secondéﬂ from said auxiliary tubular handling station,
wherein the second tubular is positioned in a stbstantrally vertical position above said preparation hole
or held Wge& xiliary 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 bular between said auxiliary tubular racking

' t dt
station and said wellcéé%‘?%%ﬁdf&?lgfqmg% Qgﬁgﬁgg}ﬂéﬁ?ﬁﬁgﬁ@%g device configured to directly

2|

position the second t - Wi u tacking statign. 15. The system of claim 14
wherein said system gg@é&@m@%ﬂgﬁdﬁﬁwﬂy a‘tﬁié%\éﬂ %?Cﬁ%gia(ésiﬂone above jaid

primary tubulagadxARREY FIRIAIRG! 85 QMAGA) IEasigne tubliar trom Said adxtiary fublfdPtacking
station. 16. The systesn afigiaiey L MBLICIRSME BIAGS at?éggrg!_ eaigt%%ﬁfigl%efd fo move. the second

tubular between eig Ry BRH RS TR RGBS SAICLRUTAN AURLIAL [RGKING SETON 17, The
system of claingutiihgaginesig Aridagickessrane is configured to move the second tubular between

said well center and saighipa patiUlHAS SSRRESEaRe T BS SYRISITE RS ALAPSQLSIRIS 14 to 17
wherein said agitiaryituguies hangtinerienieaiePiBPESRSa aMaRABAMAPHIINIAY tigisgcond tubular
between said preparatiesréelenarmiaishalanRRslyR AEHERI, HRLRR WIRIENT S plang am
operable indepguidedtpeitsaidrbss geerapkaubiane i dhecsysieNaf aspone of claims 14 fo 18
wherein said auxiliary tubular handling device configured to assemble a plurality of tubulars so that the

first of the plurdlity of Thisudgesemovedamsaidptaparesiopdgligyis on top of the assembled tubulars.
20.The system of anyeditetabildimeatkitg teavide edsisaiserrapaialiondelémary tubular
advancing station; and

an auxiiiary tubular racking station positioned above said auxiliary tubular
handling station; wherein

' the primary tubular advancing station is configured to operate
independently of the auxiliary tubular handiing station.

3. The system of claim 1 or 2, wherein said primary tubular advancing station
comprises:

a top drive for rotating the first tubuiar.

4. The system of claim 1 or 2, wherein said primary tubutar advancing station
comprises: i
a rotary table for rotating the first tubular.

5. . The system of any one of claims 1 to 4, wherein said stand arm is
configured to lift and lower said second tubuiar.

6. The system of any one of the previous claims, wherein said primary
tubular advancing station further comprises:

a mousehole positioned radialiy outward from said weli center.

7. .The system of claim 6, wherein said guided path arm is controlied so as
not to intersect between said mousehole and said well center.

5. ' The system of claim &, wherein said guided path arm rotates substantially
in a first plane substantially parallel to a second plane comprising said
mousehole and said well center.

(R
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includes a centralizer to center the second tubular with said preparation hole. 21.The system of any
one of claims 14 to 20 further comprising a hydraulic lifter to elevate the first tubular. 22.The system of
any one of claims 14 to 21 further comprising an indexing arm assembly with hydraulically activated
separators, wherein one of the tubulars is separated by said indexing arm assembly for positioning the

tubular to be rgoved ' % [ 3 thod fordnoving a plurality of fubulars to a borehole
from a driIIingr%ﬁ“: ip{a%i%%rf% %ldg gﬁﬁg%ﬁ%ﬁ%‘%@‘%ﬂ%ﬁ%ﬁfﬁ‘E’?roemssgﬁrﬂ%i‘ﬁ;?‘ﬂilﬁﬁd%ﬁ advancing
station and, at leastpartially, from an auxiliary tubular handling station, the method comprising the

steps of. (a) digino HshoraBisIuRYIR A RLARAISD 5, Aling flecks (N dgying adist tubular
with said p“m%%ﬂ'l#u ar advancing station to said well center In a substantially vertical Fir& plane
comprising said well center; and (c) during at least a portion of the time for performing steps (a) and
(b), (i) moving gysecorylihyianipraaibsiantalwREEH HREURLARNG SAASL!Iedniarsegh said first
plane; (H) positioning a portion of the second tubular in a preparation hole substantially in said second
plane in the drijiing desk syaekehlipfifiaenthe eeEoRG BRI IR FaRkYIKA HRHIA LBRKINGSkaEeN.
wherein step (GkigmReriesmedindepgndentyigf and during at least a portion of the same time as steps
(a) and (b). 24.The method of claim 23, wherein the step of moving the second tubular includes the
step of rotatingithe sawnslbusniat sulystaaticilyiahsaid &eeonshplanesubsiantallypariel 4o said first
plane. 25.The nmethod of claim 23 or 24, further comprising the steps of: connecting a plurality of the
tubulars in said auxiliary tubular handling station; and lifting the connected tubulars from the auxiliary
tubular handlingdstatignsieisaidfaudtiding tehidasyaekingastasioning26. The method of claim 25, further
comprising thestijtlio§ deck;

a drilling structure disposed with said drilling deck;

a primary tubular advancing station having a well center and dispesed with said

driliing structure for advancing a first tubular to said well center:

an auxiliary tubular handiing station for handling a second tubular;

said drilling deck having a preparation hole positioned with said auxiliary tubular

handling station for receiving a portion of the second tubuiar;

an auxiliary tubular handiing device for positioning the second tubular in a

substantially vertical position above said preparation hole:

an auxiliary tubuiar racking station above said auxiiiary tubutar handling station

for holding the second iubular from said auxiliary tubuiar handiing station,

wherein the second tubular is positioned in a substantially vertical position above

said preparation hole or held in said auxiliary tubular racking station while the first

tubular is independsently and simulianeously advanced through said primary

tubular advancing station 1o 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 auxitiary

tubular handiing device configured to directly position the second tubuiar with
said auxiliary tubular racking station.

15, The system of claim 14 wherein said system further comprising:
a primary tubular racking station positioned above said primary tubular advancing

station for receiving at least one tubular from said auxiiiary tubutar racking
station.

16.  The system of claim 15 wherein said bridge racker crane is configured to

move the second tubular between said primary tubular racking station and said
auxiitary tubuiar racking station.

17.  The system of claim 15 wherein said bridge racker crane is configured to
move the second tubular between said well center and said primary tubuiar
racking station.



moving the connected tubulars from said auxiliary tubular racking station to a position substantially
aligned with said well center. 27. The method of claim 25 or 26, further comprising the step of: moving
the connected tubulars from said auxiliary tubular racking station to a primary tubular racking station.
28. The method of any one of claims 23 to 27 wherein the step of positioning a portion of the second
tubular in a preparation hole comprises centering the second tubular in said preparation hole. 29. The

method of any,@ne of¢laims,23 to 28 wherel e ste m the first tubular to said well center
B Tl

comprises ele tte D 7h¢ V\Xtﬁ a hyé: AR SRR FAY AT AR *iaims 23 to
¥a ;cjr% Lﬂ: Ll"n

29 wherein on qge ste %gr c%mprl%ee se aratln he tubular vf\ﬂth an indexing
arm assembly 8 Q’Well center; a

i R
Sﬁ | gﬂgé% SNV RS %g‘ emp(l:ﬁ%%}rynsmular agl { |ﬂ§e§;ﬁ8n for advancing a
Z0

drilling structur
first tubular from a substantla y hor| osmon to a substantially vertical position above said well

center; a standigrm d?‘ﬁ%%é?ﬂ%%@ gHgllag éH‘rE@fﬁ;f&[ QQQM%HQH %ez@%%r}q] %yl%r Y\Ilth a third

tubular while thg segandduRElan il g 4D SiauAIY Ve isal AaS PR, WRELEI sal s

configured to GRENME &114iRY SRIG HEMAUYIY V. ﬁ‘ Irst usbular to said
well center an%@gmggg@mmggald prlmarl{;/(51 t%%ulg%gégﬂt&%ﬁng gjaeﬁon&g%sgst tuEuIar racking station

above said drilling deck and adjacent to said stand arm for holding the second tubular from said stand

arm, wherein spgd stankbaiyBisHe R igHTBA BRI Pasiiongm sRsANC AL, Said first tubular
racking stationinanaiashsideatranker @ anatepriovead i Mavahasecond rblashetween said first
tubular racking station and said well center. 32. The system of claim 31, further comprising a guided
path horizontal2to, vertieal eysteposiiang & msliscasiria Srdstand.aFe feavisiesthg sespRd fibular from a
substantially hdifizotdadipasitanddisisuisiantially 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 statith advimchyg i filsatytarardocssithweld eeterancaingempendrrtofmaidipgimary
tubular advancag stasiembi$ W Tthehgysteticaiciaitv e orsdpandiereinmsaickiang anmbeaingueperable

independent ofisaipbratge byckaiddraiesing arm assembly for positioning the tubular to be
moved to said drilling deck.

23. A method for moving a piurality of tubulars to a borehole from a drilling
deck, said method being performed, at ieast partially, from a primary tubutar
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) moving a first tubuiar with said primary tubular advancing station to said well
center in a substantially vertical first plane comprising said weli center; and

(c) during at least a portion of the time for performing steps (a) and (b}, (i) moving
a second tubular in a substantially vertical second piane 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 dritiing deck; and (iii} lifting the
second tubular to an auxiliary tubuiar racking station, wherein step (¢} is

performed independently of and during at least a portion of the same time as
steps (a) and (b).

24, The method of claim 23, wherein the step of moving the second tubuiar

includes the step of rotating the second tubular substantially in said second plane
substantially parallel to said first piane.

25.  The method of claim 23 or 24, further comprising the steps of;
connecting a piurality of the tubulars in said auxiliary tubular handiing station; and

lifting the connected tubuiars from the auxiliary tubular handling station to said
auxiliary tubular racking station.
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28.  The method of claim 25, further comprising the step of:

moving the connected tubulars from said auxiliary tubuiar racking station to a
position substantially aligned with said well center.

27.  The method of claim 25 or 26, further comprising the step of:

moving the connected tubulars from said auxiliary tubular racking station to a
primary tubular racking station.

28.  The method of any one of claims 23 to 27 wherein the step of positioning

a portion of the second tubutar in a preparation hole comprises centering the
second tubular in said preparation hole.

29.  The method of any one of claims 23 10 28 wherein the step of moving the

first tubular to said well center comprises elevating the first tubular with a
hydrauiic lifter,

30. The method of any one of claims 23 {o 29 wherein one of the steps for

moving a tubular comprises separating the tubular with an indexing arm
assembiy.

31. A system for drilling, said system comprising:

a driliing deck having a well center;

a drilling structure disposed with said drilling deck;

a primary tubuiar advancing station for advancing a first tubular from a
substantially horizontal position to a substantially vertical position above said well
center,

a stand arm disposed with said drilling structure for connecting a second tubular
with a third tubular while the second tubular is in a substantiaily vertical position,
wherein said stand arm is configured 10 operate during said primary tubular
advancing station advancing the first tubular to said well center and
independently of said primary tubular advancing station;

a first tubular racking station above said drilling deck and adjacent to said stand
arm for holding the second tubuiar from said stand arm, wherein said stand arm
is configurad to directly position the second tubular with said first tubular racking
station; and

a bridge racker crane configured to move the second tubuiar between said first
tubutar racking station and said wali center.

32.  The system of claim 31, further comprising a guided path horizontal to
vertical arm positioned adjacent 1o said stand arm o 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 fubutar advancing station advancing the

first tubular to said well center and independently of said primary tubuiar
advancing station.



33.  The system of claim 31 or 32, wherein said stand arm being operabie
independent of said bridge racker crane.



