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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 ransporting, assembling,
storing, and disassembling oilfield tubulars in and around e single driliing deck, derrick, and
rotary system while drilling operations are simultaneously anc independently occurring.
[0006] 2. Description of the Related Art

[0607]  Drilling for oif and gas with a rotary drilling rig is being undertaken to increasingiy
greater depths both offshore and on land. The increase in depth translates into longer driliing

time, and increased cost. The cost to operate suchrigs 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. 100081 The term "tubular" as used herein means

all forms of drilllgf:ge (including heg%\éy weight drill pipe, such as HEVI-WATE(tm) tubulars), casing, drill
collarsline PORAIHINEIE &S samitshiess ard P pes sft it ass darowharsiReeafHEVI-WATE(tm) is a

registered made mark of Smith International, Inc. of Houston, Texas. Drilling operations require
frequent stops when a small part of the tubular string extends aboyve the drilling deck. Additional

tubulars mASPE ORISR SRR 25 45 RP ket SRR Bt PE B LTS SPERTBS theWbular string,

which may cause significant delay in drilling. The length of a typical single drill pipe section is 30 feet
(about 10 m). A st%?d is crea}?fﬁd by c%r%rgxeaﬁin together two or mﬁ{e sjgr{[&% sections of tubulars. In the
past, stand® HavEDeBRCHEEH B D ”E%Wi Yol 6P AVE Sihg 1 & EediBhs of tubulars. A top drive
rotary system is often used in place of the rotary table to turn the drill sting, and is now the prevalent

method of tataty driling, One of the.benefits of the top drive is that it.can drill with pre-assembled
tubular staids. here?éré?ﬁﬁet%r%gtioﬁ Lésﬁgt an ﬁdag?tﬁfbg ar stands inde %F\:Y éq]ﬁf EG?WIe drilling
process is

welight drill pipe, such as HEVI-WATE™ wibulars), casing, drill collars, hner, bottom hole
assemblies, and other types of wbulars known 1n the art, HEVI-WATE™ is a registered
trade mark of Smith International, Inc. of Houston, Texas. Drilling operations requure
frequent stops when a small part of the wbular stnng 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 tyj;ical
single drill pipe section is 30 feet {about 10 m). A stand is created by connecting together
two or more singie sections of mbulars. In the past, stands have beer 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 num the drill string, and is now the prevalent method of rotary driliing.
One of the benefits of the top drive is that it can drill with pre-assembled tubular stands.
Therefore, the creation and handiing of wbular stands independently of the drilling process is

a potentially important way to save time and money.
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a potentially important way to save time and money. [0009] A method and system of handling tubulars
simultaneously with drilling operations is described in U.S. Pat. No. 4,850,439 to Lund, the disclosure
of which is incorporated herein by reference for all purposes. Lund proposes a preparation hole and an
auxiliary haist for offline stand building. While drilling operations are occurring, Lund proposes a first

tubular beilf§ed ift BRI TSLRMB A L RRL RIS URBIAT AR ERFe gV eRsTiSRte tubular is

swung from the cable over and then lowered into the preparation hole. Lund proposes that another
tubular can t enﬁ%ge wyng qver. the fj Lﬁm for, connection ('439 patent, col. 7, In. 58 to col. 8, In.
19). For a thifdf ﬁaﬁﬁ'%%%&osﬁggé’%) 69?[%6%6 ?ﬁt@sﬁ‘féﬁ 4 %\’ﬁdﬁ’ﬁ?%&eq‘haﬂ the length of
two tubulars, Lund proposes another auxiliary hoist. In such circumstance, the preparation hole must

be displac ql_rglrIl tyiteq: f(%om t?er\a{ﬁrtillca!)s%s en%ion Iir(}eﬁ_g!f:1 thr% firrsatt.aUE%&Qrg_/ghoist ‘ng?‘g{f tent, col. 9, in.
58 to col. 10, in %f Gl61RARother offfine S ar‘Pﬁ?demg%B?ho%f% )Y ?e%zh e C’|?:§|Ioposed by

Smedvig Asia Ltd. of Singapore. Smedvig proposes a self erecting offshore tender rig to transfer and

erect driling ke on.A a9 ASEIDE Alina. epupIIGRLE eleed on e plaorm, Smedvig

proposes a high line cable systém to move tubulars from the tender rig to't atform, a racker crane
at the top of the derrick that moves parallel to the chilling deck,

tubular bemg. lifted in a verucal position whern the auxiliary hoist is moved upward so that the
tubular is swung from ths cable over and then lowered into the preparation hole. Lund
proposes that another twbular can then be swung over the first tubular for connecton (‘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 18 Iess than the length of two tubulars, Lund proposes another auxiliary
hoist. In such circumstance, the preparation hole must be displaced or tilted from the vertical
suspension line of the first auxiliary hoist (‘439 pazent, col. 9, In. 58 1w col. 10, in. 46).
f0010]  Another offiine stand building method and system has been proposed by Smedvig
Asia Ltd. of Smgapors. Smedvig propoeses a self erecting offshore iender nig 1o transfer and
erect drilling equipment on & platform. After the driliing equipment is erected on the
platform, Smedwvig proposes a high line cable system to move mbulars from the tender rig 1o
the platform, a racker crane at the top of the derrick that moves paraliel to the drliing deck,

and two preparation holes.
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and two preparation holes. single tubular on the rig can be manually connected at both ends while in
horizontal position to the high line cable system. The high line cable system is used to lift and transport
the tubular across the water from the rig to the pipe ramp on the platform, where the tubular is
manually disconnected. A gripping device connected by cable to a hoist on the racker crane is then
manually cdHdttePmedacuppeesenthuirhiedbling opethsgniperrarpriteotuthalpizibothen hoisted in the
vertical position and swung from the cable over the first preparation hole. The tubular is then lowered
into the hole, and the ripping device released. The process can be repeated with a second tubular,
which can BPERHRYH & fesibfrmbh e asali qpRgsadabboorady el stbeszeatttposuiseated with a

third tubular for connection with the first tubular into a double stand. The double stand is then hoisted

by the tacker crane gnd lowered for connection with the second tubular for a triple. The completed
stand is hoi?tgrbeahﬁlﬁﬁﬁeéﬁﬁfeﬂ”ﬁf/"?h Padueh ipsratls svmdarisP @At ahERRFaeR Bthe top of the

derrick. Smedvig also proposes that the first preparation hole can have an adjustable bottom for

acceptance, of (Mf I%nél i;e,tlflpbtilars.,1900(;21Ago.th§r offline stan builciinr n;lPthod and system is
proposed in U ggt_s G- Walsl 1rom the Ng 1o the pips ramp on e platiorm, where the ruoular is

manually dis;onnected. A gripping device connected by cable to a hoist on the racker crane
is then manually connected to the upper end of the tubular on the pipe ramp. The tubuiar is
then hoisted in the vertical position, and swung from the cable over the first preparation hole.
The tubular is then lowered into the hole, and the gripping device released. The process can
be repeated with a second tubular, whick can be swung into position in the second
preparation hole. The process can be repeated with a third tmbular for connection with the
first wbular into a double stand. The double stand is thern 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 wbular storage rack at the top of the derrick.
Smedvig also propeses that the first preparation hoie can have an adjustable bottom for
acceptance of different size tubulars.

{0012} Another offiine stand building method and svstem is proposed in U.S. Pat. Ne.

£,976,540 10 Berry, the disclosure of which is incorporated herein by refersnce for all



6,976,540 to Berry, the disclosure of which is incorporated herein by reference for all purposes. Berry
proposes, among other things, a load and preparation pipe handling device ("preparation device"), a
storage pipe handling device ("storage device"), and tubular storage areas at the top of the derrick.
The preparation device includes a vertical truss rotatable about its longitudinal axis. The preparation
device incRITBYE afSPinRIRRASES ARHST (hivEna 19P4 A SRS RBE RaT G MR S the vertical
truss. The gripping device is manually attached to one end of a tubular that has been placed near the

preparation.device on the. catwalk or the pipe ramp so that when the caple is retracted bagk toward the
breparation BEURCETR ATHES hAbTIFAPAE SULRG R THE EasOGRAIE ( t T A SHEovig

e ca
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 pl %al ong the path. The preparation device can then
lower the ff%s% tu%l%gr?%t%t & ﬁrsr%cpfepga"r ‘Er&f%%% e, %E%legl?v%%%ﬁﬁe%‘é?ggg?n Sergfar%adaqc%alﬁgtthe
Smedvig system, a stand is assembled. The assembled stand is then lifted vertically by the

preparation, deyice, [P ehihederrick auddirerikexchapgediioitae slorags devics which can
either store it or transport it for drilling operations (‘540 patént, col. 7, Ms. 26-40 and col. 8, Ins. 30-35).

a hoisting cable extendigg out from the vertical truss. The gripping device 1s manually
attached to one end of a tubuiar that has been placed near the preparation device on the
catwalk or the pipe ramp so that when the cable 1s retracted back toward the preparation
device, the lifted tubular is swung from the cabie, 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 preparauon device
can then lower the first tubular into the first preparation hole. Using two preparation holes,
much like the Smedvig system, 2 stand 15 assembied. The assembled stand is then lifted
vertically by the preparation device to the twop of the demnick, and directly exchanged 1o the
storage device, which can either store it or wansport it for drilling operations (*540 patent,
col. 7, lns. 26-40 and col. §, ins. 30-35).

[0014]  The ofl industry has proposed systems for the online wansfernng of mibulars from

the horizontal position on a pipe rack to the vertical position over the well center. One such
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100141The oil industry has proposed systems for the online transferring of tubuiars from the horizontal
position on a pipe rack to the vertical position over the well center. One such system is proposed in
U.S. Pat. No. 4,834,604 to Brittian et al., the disclosure of which is incorporated herein by reference for
all purposes. Brittian proposes a strongback connected to a boom that is pivotally fixed to a base
located adféEAt toriacsrsl WhaSsiahndloadiC3traAsitr Briteaubidbs b dotyotmre vgv i ¥-door from a
horizontal position to a vertical position so that a connection between the tubular and the tubular string
can be made. Another system is proposed in U.S. Pat. No. 6,220,807 to Sorokan, the disclosure of
which is in&SIBPERES M P iEers-08 3B PHIPRL#H OBESI MmMPEBRGES gipachabriepesaste is proposed
for using a bicep arm assembly pivotally connected to a drilling rig, and a forearm assembly and a

gripper head assembly both piyotally connected to the b cep arm assembly. The gripper head
assembly d?a%%oﬂ% %%{riigﬁt‘gtﬁ\g%gﬁ%n@c? BBTISFBR AN Iadie Atsad BREHPBSENY, and rotates the

tubular to a vertical position over the well center. 100151A horizontal to vertical pipe handling system
is proposed in Rub.. No.. US 2006/0 512(3315 0 Skod.egbo. SEO erbo discloses an Eagle Light/HTV-Arm,
which is diSHBUE "yn}flﬁjlear‘ \‘/éfél %ehrr?\% c%;f‘el-%ﬂ% o“n{,m\%f?a OTPRAE RGBT it HFT tRorizontal to

position so that a connection berween the tubular ami the rubular stning can be made.
Another system 1s proposed in U.S. Pat. No. 6,220,807 to Sorokan, the disclosure of which is
mncorporated herein by reference for all purposes. An online pipe handling system 1s
proposed for using a bicep arm assembly pivotally connected to a drilling rig, and a forearm
assembly and & gripper head assembly both pivotally connected to the bicep arm assembiy.
The gnpper head assembly grabs the horizontal positioned tubular on the pipe rack adjacent
to the rig, and rotates the mbular to a vertical position over the well center.

[0615] A honzontal to veriical pipe blandiin.g system is proposed in Pub. No. US
2006/01 51215 w Skogerbo. Skogerbo discloses an Zagle Light/HTV-Arm, which is
distributed by Aker Kvaerner MH of Houstor, Texas. The Eagle Light HTV (horizontal to
verticaly device is proposed for online mansfer of mbulars from a horizonzal posiuorn at the
catwalk tc a vertical position in the derrick directly over the well center or mnto the

mousehoie. Aker Kvasrner MH alse disuibutes bridge crane systems and storage



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 mousehoie. Aker Kvaemer ME
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
apparatusfressrtasteri¥g s b BeXawern IFO MR OFEAYENBATHARMN $Sip s1RHEE Hlhe vertical
position over the well center is proposed in U.S. Pat No. 6,705,414 to Simpson et al. Simpson
proposes a bucking machine to build tubular stands in the horizontal position on the catwalk. A
complete PRHRTPRERGRZHRAPEES 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 deyjce located in the upper de ric%is roposed to transfer the stand directly from the trolley.
[0017] Theﬁ}(ﬁg va‘h’?ﬁé&%q‘%eer%%%i% B ?rﬁaﬁo‘ﬁﬁérar%se%%ﬁgtg%lgﬁs %?Nn%e?n%‘lhde siglificant
human physical contact with the tubulars and lifting equipment at numerous times and locations, which

can result gosivAeRXALPARRIRIS i, Ehe-allgnment.and Uansiey epialiepnaisdengty and

complex. The pa%ﬁ ot the fubulars in the offline standpl%u_lf ing ’
U.S. Pat. No. 6,705,414 to Simpson stal. Simpson proposes a bucking machine to puild
tubular stands in the horizontal position on the catwalk. A completed stand is honzontal ata
woliey pick-up location, and becomes vertical at the ng floor entry. The stand, clamped to 2
trolley, 1s pulied along and up a track with a cable winch. A vertical pipe racking device
located in the upper derrick is proposed 10 wansfer the stand directly from the golley.
[0017]  The disadvantages of the above tubular handling methods and systems mclude
significant human physical contact with the mbulars and [ifting equipment at numerous umes
and locations, which can result m costly delay or possible injury. The alignment and transfer
operations are lengthy and complex. The paths of ths tubulars in the offiine stand buiiding
are not fully restricted, which creates delay and safery hazards. The offiine stand buiiding
operation may be interrupted when equipment is being used In the online dnhmg Operations.
Therefore, 2 more efficient mathod and svstem for handiing tubutars that mimmizes or

eliminates human physical contact with the mbulars and lifting equipment, restricts and
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are not fully restricted, which creates delay and safety hazards. The offline stand building operation
may be interrupted when equipment is being used in the online drilling operations. Therefore, a more
efficient method and system for handling tubulars that miniim7es or eliminates human physical contact
with the tubulars and lifting equipment, restricts and controls the path of the tubulars throughout the
entire ofﬂiﬁ@ﬂgﬁér@ﬁcﬂ%}brégm?éggﬁmmw@%i@ﬁt FHEVOHERE OPFSIPRLIRIC R E A Inates any
potential interruption of the tubular building and drilling process would be desirable. BRIEF SUMMARY
OF THE INVENTION [0018]}A stem and method for building and handling oilfield tubular stands is
disclosed tREHESSHIARYRERFEHI ,ed?i‘ﬁm@rﬂéBﬁ,egﬁ’d%?éﬁ%ﬁg@ﬁﬂaéﬁﬁegé%&?&%g@ﬁé”&mﬁﬁg process
from the offiine stand building process. A guided path horizontal to vertical arm ("ETV") lifts tubulars
stored horizopatauyagéwd[tﬁlﬁ. catwalk, and itctluen ovgﬁathe tubulars in a single vertical plane such that no
interference 0ceara with the an iehgé ‘ﬁ?gce'%%, g multiple articulated motions are reduced The HTV
moves the mbulars between the catwalk and the preparation hole for assembling or disassembling the
tubular stands. A stand arm is positioned for lifting and lowering the tubulars into and out of the
preparation hole, and

BRIEF SUMMARY OF THE INVENTION
[0018] A system and method for building and handhing oilfield wbular stands is disclosed
that utilizes a single dernck, driliing deck, and rotary system, and separates the driliing
process from the offiine stand building process. A guided path horizontal to vertcal arm
(“HTV™) lifts tubulars stored horizontally on the carwalk, and then moves the tmbulars in 2
single vertcal plane such that no interference occurs with the drlling process, and muluple
articulated moticns are reduced. The HTV mowves the tubulars between the catwalk and the
preparaton hole for assembiing or disassembling the tubular stands. A stand arm 1s
positicned for lifting and lowering the rbulars into and out of the preparation hole, and
ransportng the mbulars vertically for storage into an auxiliary wbular racking station in the

upper par: of the dernck.



transporting the tubulars vertically for storage into an auxiliary tubular racking station in the upper part
of the derrick. tubular stands from the auxiliary tubular racking station and transports them to either
the top drive, or to another tubular racking station in the derrick. *Using the auxiliary tubular racking
station, the offline stand building operation is advantageously uninterrupted when the bridge racker
crane is un@0afhble’derédes reskrectine P tivipatedinntie sppedtpareoitbly dsotck e ahiliing 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: [BO2*F4 ERads Fem e RREHEH SRAEN ARG BRESENMTA FERIRATO SR BxEMpI&s €Mmbodiment of
a drilling rig. [0022] - FIG. 2 is a section plan view taken along line 2-2 of FIG. 1 showing the catwalk,
the primary tubular adva‘chéin i\itation,,the primary tubular handling station, and the auxiliary tubular

handling stalién. J08#5% BB SALOR SRR AGTHRE staStBE RN SR Bre PRRANORHIE, and the

auxiliary tubular racking station in alternative locations relative to each other as compared

station, the offline stand building operation is advantageousty uninterrupted when the bridge
racker crane is unavailable due to its need to participate in the simultaneously occurring
drilling operations.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] A better understanding of the present invention can be obtained with the following
detailed descriptions of the various disclosed embodiments in the drawings:
[0021]  FIG.1 1s an elevational view of the present invention on an exemplary
embodiment of a drilling rig.
[0022] - FIG. 2 15 & section plan view taken along line 2-2 of FIG. | showing the carwalk,
the primary tubular advancing station, the primary wbular handiing station, and the auxiliary
tubular handling station.
[0023]  FIG. 2A 15 a plan view showing the stand arm, the preparation hole, and the
auxiliary wbular racking staton in alternatve locations relative 1o each other as compared

with FIG. 2 and the other drawings.
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[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 tubular racking stations. [0025]FIG. 4 is a
section elevational view taken along line 4-4 of FIG showing the bridge rac er crane, the first and
second tubular racking stations, and in phantom view the bridge racker crane in different positions with
and withoutd¢#tcasifitfframe. sfo026}FdGyikisarlsaciibnelmeftidnd Fiiew taketngltigiiag:5-5 of FIG. |
showing the V- door of the drilling rig and the guided path horizontal to vertical arm ("HTV").
10027]FIG. 6 is an enlarged elevational view of the HTV with a tubular shown in the horizontal position
in solid liner2@kdriprene therfesilipositonar i hideanfodR Sirt@Gud/sisen ibvbtioaiview of the
HTV, rotated 90 about the vertical axis from Fier 6, with the tubular in the.horizontalposition.
[0029]FIG. 8 is an enlarged detailed elevation& view of e bridge racker crane of the present invention.

[0030]FIG. $3¢°&detailed eievational view of an attachment for the bridge racker crane to handle
casing sections or stands.

[0025]  F1G. 415 a section elevational view taken along kine 4-4 of FIG. 1 showing the
bridge racker crane, the first and second tubular racking stations, and in phantom view the
bridge racker crane in different positions with and without the casing frame.

[0026] FIG. 5 is a section slevational 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™).

f0027]  FIG. 6 is an enlarged elevational view of the HTV with a trbular shown in the
horizontal position in solid line and in the vertical position in phantom view.

{0628] ¥IG. 7 1s ap eievational view of the HTV, rotated 90° about the vertical axis from
Fig. €, Wit‘n the tubuiar in the horizontal position.

[0029]  FIG. 8 1s an eniarged detailed eievauonal view of the bridge racker crane of the
present mventon.

10030]  FIG. 9 is a detailed levational view of an attachment for the bridge racker crane to

nandle casing sections or stands.
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[0031]FIG. 10 is an elevational view of the preparation hole shown in broken view with portions of the
pulley cable shown in phantom view. [00321FIG. 11 is an elevational view of the preparation hole,
rotated 900 about the vertical axis from FIG. 10. 1,00331FIG. 12 is 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
preparatiof¥8ie talddiFaldrity aderaueseby rrceitbe pops e hals sheradathspkereiesf with preparation
hole taken along line 14-14 of FIG O. [00361FIG. 15 is a section view of the preparation hole taken
along line 15-15 of FIG.@%&T [0037]FIG. 16 is an elevation view taken along line 16-16 of FIG. 2,

illustrating BB AR ARG ST H SR PG St ERPTh Y& first horizontal position. [00381FIG. 17 is a view
similar to FIG. 16 with the HTV and the tubular in the raised second horizontal position. [0039]FIG. 18

is a vim similar.to FIG..16 with the HTV guiding the tubular to a 1, ertical position aligned with the
preparatior%gél , asﬁﬁéi/‘n"fnaﬁ&%aﬁoﬁﬂjvfﬂ %ﬁ%%ﬂﬁﬂ%ﬁ‘éﬂ?{ BB TORY The?Bd¥idErane delivering a
casing section to the online carriage for advancement to the well center.
vertcal axis from FIG. 10
10633] FIG, 12 15 an enlarged detailed view of the preparation hole of the present
inventon as shown in FIG. 11.
10034]  FIG. 13 15 a section view of the preparation hole taken along line 13-13 of FI1G. 10.
100357  FIG. 14 1s a section view of the preparation hole taken along line 14-14 of FIG. 0.
[0636]  FIG. 15 is a section view of the preparation hole taken along line 15-15 of F1G. 10.
{0037}  FIG. 16 is an elevation view taken along line 16-16 of FIG. 2, illustrating the HTV
iowered for gripping 2 tubular 1n the first horizontal position.
{0038] FIG. 17 15 a view stmilar to FIG. 16 with the HTV and the tubular in the raised
second horizontal positon.
[0039]  FIG. 18 is a view similar to FIG. 16 with the HTV guiding the wbular to a vertical
positon aligned with the preparation hole, as shown in FIGS. 10 and 11, and additionally
illusratng the deck crane delivening a casing section to the online carriage for advancement

1o 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. 100411FIG. 20 is a view
similar to FIG. 16 with the HTV raised, and the stand arm lifting the drill pipe section up and out of
alignment with the preparation bole while the casing section, moved by the online carriage towards

well centedd¥8multde bl BisHGGHIBpEFHy tHe Yo GrETTHdawrrehe M few Bmilar to FIG. 16
with the HTV gipping a second drill p pe 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 secondPFRAITBHFE SXENNI§ R EaSHEc SR STERIBRERE Y SOSBARSH P8Rl FEEalsing section is

lowered by the online top drive into the well center. [0044]FIG. 23 is a view similar to FIG. 16 with the
second drillllﬂ%uzlj se 8%1 'Jﬁ"’\ée{%d wto&é&% ﬁ)%r%g@ri\gon %Iée ein cor%?'gcted ith the first drill pipe
section with a tubular Hidke up devic i ' ¢asi %?igfn iSiuthB6 G85F 8Feredito the well
center. [0045]FIG. 24 is a view similar to FIG. 16 illusutting the HTV with a third drill pipe section in the
raised secopd ATZENELRGSIICRPSIR'G REINAALIERE (NI AUANMENENIRANE e casing

section, moved by the online carmage towards well center, is simultaneously being grnipped by

the top drive.

{0042}  FIG. 21 1s a view similar to FIG. 16 with the HTV gripping a second drill pipe

section while the casing section 1s simuitaneously being lowered by the online top drive

above the well center,

[0043] FIG.22 is a view sumilar to FIG. 16 with the second dril! pipe section guided into

alignment with the preparation hole while the casing section is lowered by the oniine top

drive into the well center,

[0044]  FIG. 23 15 2 view similar to FIG. 16 with the second drill pipe section lowered mic

the preparanion hole and being comnected with the first drill pipe section with a mbular make

up device while the casing section is simulianeousiy lowersd into the well center.

[0045] F1G. 24 is a view similar to FIG. 16 illusmating the HTV with & third drill pipe

section in the raised second horizontal posiuion befors being guided inw alignment with the

—
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preparation hole, the connected first and second drill pipe sections shown being lifted by the stand arm
out of alignment with the preparation hole to allow the third tubular to be received into the preparation
hole. 100461FIG. 25 is a view similar to FIG. 16 with the first and second tubulars being connected

with the third tubular by the tubularpm ke up device. [0047]FIG. 26 is a view,simfi%%r,to FIG. 16 with the
stand arm FEERRTAHRE SRR RRRS RO A S5 BT PR RS H RS RPES T e ik, M BiSar racking
station. [00481FIG. 27 is a view similar to FIG. 16 with the bridge racker crane, as shown in FIGS. 3,4

and 8, gripping the stand of tubulars from the auxiliar tubuij r racki tatiqn ang moving the stand to
= il pipe TABR G St B A DB BN SPATAF P e LRSI WhESH AR Wt & casing
section in the second horizontal position while the bridge rac-,ker crane, with the casing attachment of

FIG. 9, is simu%ngggg%go%}t{gning a stand of casing in the auxiliary tubular racking station.

[OOSOlFIG.mé is & 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 iaydown trolley on the top of the carriage being

driven in thgghgection af ie.aron 9 itthe £sING 3e&1R0+L00RIELRS, 804 BIR,AND 30C
illustrate the circuitry for the simultaneous pipe handling system of the present invention.
connected with the third tubular by the tubular make up device.
[0047]  FIG. 26 is 2 view similar to FIG. 16 with the stand arm lifung the stand of three
tubulars from the preparation hole to the auxiliary rubular racking stauon.
[0048] FIG. 27 15 a view similar 1o FIG. 16 with the bridge racker crane, as shown in
FIGS. 3, 4 and 8, gripping the stand of tubulars from the auxiliary tubular racking station and
moving the stand to a drill pipe racking station.
[0045] FIG. 28 1s a view sumilar to FIG. 16 showing the HT'V with 2 casing secoon in the
second horizontal position while the bridge racker crane, with the casing attachment of FI1G.
9, is simultaneously positiomng a siand of casing in the auxiliary wbular racking station.
[0050]  FIG. 29 is 2 view sinular to FIG. 16 showing a casing section raised from the well
center by the top drive and iaid down onto the carriage, and the laydown tolley on the top of

the carriage being driven in the directon of the arrow to tilt the casing secuon.

it
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DETAILED DESCRIPTION OF THE INVENTION 100521The present invention involves a system and
method for offiin building of tubular stands, while drilling operations are simultaneously and
independently occurring. As shown in the drawings, this offline stand building comprises moving
tubulaars from a horizontal position on the catwalk 22 adjacent to the V-door 26 of the derrick 10,
liting and Yfiehg tFEGSLMESIBNEDIAE Blafets Be orealpiosiHe P EreEas Mp8RE a preparation hole
46 with a horizontal to vertical arm 48, lowering the vertically positioned tubulars into the preparation
hole 46, using. a stand arm 58 to move the tubulars in the vertical position for connection into a stand
by an auxi??ﬁ?glfﬁ%ﬁﬁ?ﬁa EUPEREDICRVEBLISh 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 tu%%r 6@9&1%5@ fr\%)ég ﬁg%%dﬂ 12, or to first 128 or second
130 tubular racking stations. n xer%%% rilfing Tig, ‘generally’indicated as R, of the invention
is shown in FIG. 1. Although an offshore cantilever jack-up rig R is shown, other drilling rig or structure

configuralipgigand embadiments:Aie.conisplaled Jor dae i 6. Bneaten;elh or.plighore and

land drllllng(.ﬁéo example, the Invention is equaﬂgl appllcakﬁle to rl?llng rngs =
stands, while driliing operations are simultaneousty and independently occurring. As shown
in the drawings, this offline siand building comprises moving tubulars from a horizontal
position on the catwalk 22 adjacent to the V-door 26 of the derrick 10, lifung and guiding the
tubulars in the same plane to a vertical position &ectiy above a preparation hole 46 with 2
horizontal to vertical arm 48, lowenng the vertically positioned tubulars into the preparation
hole 46, using a stanc arm 58 to move the tubulars in the vel_'tical position for connection mio
a stand by an auxiliary tubular make up device 56, and transporting the stand vertically tc an
auxilary tubular racking staton 6() in the upper part of the derrick 10. A bndge racker crane
86 transports the rubuiar stands from the auxiliary ribular racking station 60 to either the top
drive 12, or 1o first 128 or second 130 mbular racking stations.
{0053]  An exemplary driliing rig, generally mdicated as R, of the invention is shown in
FIG. 1. Although an offshore cantiiever jack-up rig R is shown, other arilling ng or structure

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

14



such as semi submersibles, submersibles, drill ships, barge rigs, platform rigs, and land rigs. Also,
although the following is described in terms of oilfield drilling, the disclosed embodiments can also be
used in other operating environments for non-petroleum fluids. Further, although the use of a top drive
or power swivel is preferred, the invention can also be used with other rotary systems, including, but
not limited éfshore @nd laas o jious AR evimwinglomvElds. is emvally, zppivitinly stdiimerigsderrick 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 block in the
conventionsiFhahTREE SiaRaRTbl o OB RITVERL SaPRdRTas s (Rls G sles Gradard kigswn 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 AV\?QCk revolvin cralne 18 is mounted on the rig R for use in lifting and moving tubulars 20.
[0055]CatwAlRC1 3558 9&‘?@0 Bwing &?ﬁéﬂ?%l&tgﬁﬁbﬁg@@ﬁw 7EiBp Grehsdetttalk 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 dr{lsliga% %%g'ﬁel@ge%”d isgha jacent the V-door 26 %)f the derri

embodnen 1n other operating environments tor non-petro?eifum fhuids.
Further, althqugh the use of a top drive or power swivel is preferred, the invention can also be
used with other rotary systems, including, but not limited to, a rotary table.

[0054] Reviewing both FIGS. 1 and 2, a drilling structure or derrick 10 extends above the
drillmg deck 16. A top drive 12 or power swivel is preferably used to rotate the drilt string
and bit in the borehole. The top drive 12 is suspended from the traveling block in the
conventional manner. A driliing hoist or drawworks 1s mounted in the derrick 10, as is
known by those of ordinary skill i the art. The top drive 12 is aligned vertically with the
well center 14 in the dnliing deck 16. A deck revolving crane 18 is mounted on the ng R for
use i lifting and moving tubulars 20,

[0033]  Carwalk

{0056] InFIG. 2, the catwalk 22 is supported on the top of the catwalk wuss strucnure 24
{see FIGS . 5 and 17} adjacent 10 the drilling deck 16. As best shown in FIG. 5, the catwalk

22 1s1n the same plane as the driliing deck 16, and is adjacent the V-door 26 of the dermick

o
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10. Although a single V-door 26 is shown, it should be understood that derricks may contain more than
one V-door, and that the tubulars transported or moved in the present invention may be staged
through different V-doors. Turning back to FIG. 2, the online or primary side of the catwalk contains the

primary tubtfifr@dlgté%statl%%@ , Which includes a carriage 30 whose longitudinal axis or centerline
is substantially i nMeaReRtewith 1R aflf SRAEr 4 ADpuid S8 ABAREENP U ASHIRFERIGHABS on the

carriage 30 is provided to move tubular 36 to and from the well center 14. Although a single catwalk 22

and catwalgwg, ructure. 24 is it should be understood that two different catwalks and
supporting structéulf%sglcl:eol"ljrl(§1 be gfﬁg%e%cf t@&%ﬁ%‘f?@%ﬁﬁé@?ﬁ 1B HHRTaHTY SR8 and the

auxiliary ary tubular handling station, generally indicated at 54, as will be described below. Further, it

should be udorsiond.hathe; e dlferentsatwalis sould e satat diferent orientations gndlor
e Colu

elevations. Although the base 25 (FIG. 17) o n supporting’the ca Walk PisestitiGure 24 is

shown as fixed, should be understood that rollers are contemplated at the base so that the catwalk

truss structitceauld benialieeuiias diblingeekantdenic K gvnae alsg.cpniigured to

move between well locations. 100571A primary tubular advancing station 13 comprises at least the
well center 14. Also, a drilling hoist, the top drive 12, a tubular make up device 42, and other

equipment réessadyindinal 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
and from the well center 14. Although 2 single carwalk 22 and catwalk fruss structure 24 is
shown, it should be understood that two differen: carwalks and supporting structurss coulid be
employed to support the primary tubular handling station 28 and the auxiliary tubular
nandiing station, generaliy indicated at 54, as will be described below. Fuxﬁxer, it should be
understood that the two different catwalks could be set at different orientations and/or
elevatons. Although the base 25 (FIG. 17) of the column supporting the catwalk tuss
structure 24 is shown as fixed, it should be understood that rollers are contemplated ar the
base 50 that the catwalk truss structure 24 could be rolled with the drilling deck 16 and
dernick 10 if they were also configured 10 move between well locations.

{0057 A primary tbular advancing stanon 13 comprises at least the well center 14, Alsc,

a drifiing hotst, the top drive 12, a twbular make up device 42, and other equipment necessary



to advance tubulars into the well center 14 can be provided in the primary tubular handling station 13.
A mousehole 32 is located radially outward from the well center 14, and is positioned substantially on
a line between well center 14 and the longitudinal centerline of the carriage 30. The carnage has
wheels that run on two parallel rails 34 mounted on the top of the catwalk 22. The rails 34 extend
across the @raftepereaieulsrianip G atidhcapisr iMewelicaunredetn ISOBSNAT SHoen ianklBg 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 trol¥9"$8 \Ahbsasuirbele 3o draie Barlig vumer Siamdbedtetotreiid cadiige 30, pushes
the tubular 36 toward the well center 14 or mousehole 32. A hydrauli lifter39 (shown in elevation in
FIG. 20) is located ttEe endI.of the carIE?ia e 30 nearest the well center 14, A section of the top surface

of the carri&gs S7S PIRTEH a0 (RAf R RYUYETHY TtEF 36" danPids tRBSMARYSIBAYT Ylevate the end

of the tubular 36 nearest well center 14. The top drive 12 or other similar equipment can then engage

the tubularﬁgi Iglgp When_ tubular 36 is removed from the well center 14, the us?ﬁer trolley 38 can
be replace Wi‘t%tgl V%GOV\fnn%fg ey 4 ais‘ﬁ%ﬁ?%%t%ﬁ%?ﬁﬁg? L LR %ﬁéﬂ?ﬂf%“ﬁgg °EY8. 29) to
receive the lower end of the vertical tubular when the

of the catwalk 22. The rails 34 extend across the drilling deck 16 t a iocation near the well
center 14.

{0058}  Asshownin 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 paraliel 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 1s hinged so that the hydraulic lifter 39 can raise the unhinged end to elevate the
end of the wbular 36 nearest well center 14. The top drive 12 or other similar equipment can
then engags the tubular 36 for lifung. When tubular 36 is removed from the well center 14,
the pusher trolisy 38 can be replaced with a lavdows trolley 40 {shown in storage in FIG. 2;

and shown in use in FIG. 29) 1o receive the lower end of the vertcal tubular when the



carriage 30 is moved near the well center 14. A remotely operable tubular make up device 42 (also
known to those skilled in the art as an iron roughneck) is positioned near the well center 14 and the
mousehole 32 for use in assembling and disassembling tubular stands. 100591 HTV 100601As further
shown in FIG. 2, t offllne r auxiliary side of the catwalk 22 has a pipe rack 43 for the horizontal
staging of ﬁﬁ%?&? A§ TS %%%%%%U CSTIEF bk SR THEbYiCRARG oM p raRis B deBce AR tubular 44
substantially in alignment with a preparation hole 46. As will be discussed below in detail, the tubular

44 is prefe in alimment with the preparation.hole 46 to facilitate the quided path movement of the
tubular by tﬁp%orlzonfal 8% ‘%%%ci ar e@&%fé‘ffé’&‘f@%ﬁ%fsfﬂ@%ﬁé%ﬁﬂ? Y8 WFr&FaBly stores

approximately 5 auxiliary tubulars Any type of tubular can be placed in the area for pick up by the HTV

48. As best,§ I iew in EIG, 5 ipe ck 43 rau ic II operated indexin
137w, IQleval n_w 28 P y op g
arm assembly SO%hat rolls t#e tu lﬂl"ésr%?o%% e"p%& |ongfor¥1 8. Hydraulically

activated separators 52 isolate the one tubular 44 that is to be gipped by the HTV 48. The pipe rack 43
is also indeypdgr marked so that the operator of the deck crane 18 can place the tubuiars in a
consistent location. The deck crane 18 is used to place tubuiars

[0060]  As further shown in FIG. 2, the offiine or auxiliary side of the catwaik 22 has a
pipe rack 43 for the horizontal staging of tubulars. As discussed below, pipe rack 43 is
fabricated for the placement of one tubular 44 substantially in alignment with a preparation
hole 46. As will be discussed below in detail, the tbular 44 1s preferably in alignment with
the preparation hole 46 1o facilitate the guided path movement of the tubular by the horizontal
10 vertical arm 48 (referred to as HTV). The pipe rack 43 preferably stores approximately 3
auxiliary tubulars. Any type of ubular can be placed in the area for pick up by the HTV 48.
As best shown In elevation vigw in FIG. 5, the pipe rack 43 has a hydraulically operated
ingexing arm assembly 50 that rolls the wbulars toward the pick up location for the HTV 48
Hydrauhcally activated separgiors 52 1solate the one tubular 44 that is to be gripped by the
HTV 48. The pipe rack 43 1s also indexed or marked so that the operator of the deck crane
18 can place the wbulars in 2 consistent location. The deck crane 18 is used to place rzbulars

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

18



on both sides of the catwalk 22 (see FIG. 18). Tubulars on the carriage 30 and on the pipe rack 43 are
both in the horizontal position, are parallel to each other, and have access to the V-door 26 of the
derrick 10. 100611An auxiliary tubular handling station,generally indicated as 54, is shown in FIG. 2.
The auxiliary tubular handling station 54 comprises at least a stand arm or pick up arm 58. Also, the

HTV 48 andutielprepacdtiontiie ibmachasitiatxiliapyatutbilay dnakem, deyies 56-(8s9 tdrgR roughneck)
can be provided in and/or adjacent to the auxiliary tubular handling station 54. FIG. 2A illustrates the
capability of the stand arm 58 to grip tubulars in either, when lowered, the preparation hole 46 on the
drilling deckY1®psR8Whths grsiakold. view), or, when raised, in the auxiliary tubular racking station 60
mounted up in the derrick. FIG. 2A shows an alternative configuration to that shown in FIG. 2 and the
other drawings of the location of the stand arm 58 in relation to the auxiliary tubular racking 60. FIGS.
5 and? show YA auxifaiyHIB SHiss dRpdie vieoor stTvrally aslvewnd fOM, thaltatwallFEZ OFIG. 6 best
shows the HTV 48 gripper assembly 62 having grippers 62A or 62B that grips a tubular 44 as shown in
FIGS. 6 and_7. The HTV 48 has a single arm. The HTV. 48 moves vertically and perpendicular with the
drilling dec %%}gﬁf@%tﬁg' TeRnEERSEIYOT 81 APRBRPoAE|FAS SeiIBR 264 thatds wacumtsd to two rails
66 attached to a substantially vertical frame 68

Also, the HTV 48 and the preparation hole 46 and an auxiliary wbular make up device 56
{e.g. wron roughneck) can be provided in and/or adjacent to the auxiliary nbular handling
station 54. FIG. 2A illustrates the capabiiity of the stand arm 58 to grip whbulars in sither,
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 wbular racking 60. FIGS. 5 and 7
show the auxiliary tubular handiing device or HTV 48 as seen from the catwalk 22. FIG. ¢
best shows the HT'V 48 gripper assembly 62 having grippers 624 or 62B that grips a mbular
44 as shown In FIGS. 6 and 7. The HTV 48 has a single arm. The HTV 48 moves vertically
and perpendicular with the driliing deck 16 using 2 hoist 65 {see FIG. 16) driven trollev
assembly 64 that is mounted to two rails 66 attached to z substantally vertica! frame 68

connected to the derrick 16, The hoist can also be mounied on the driliing deck 16, Itis



connected to the derrick 10. The hoist can also be mounted on the drilling deck 16. It is 19
contemplated that a rack and pinion or a hydraulic cylinders mechanism could be used in lieu of a
hoist driven system. The HTV 48 is fabricated so that it can grip a substantially horizontal tubular from
the pipe rack 43 on the offline side of the catwalk 22, lift the tubular vertically from the catwalk 22 while
keeping thERIETIRIFEG BRIy POPIARAT fodiseeh avHBAS DS BRSO FOMABHISH ME™17), and
thereafter guide the tubular in the same plane 900 so that the tubular 72 is in vertical alignment with
the preparation hole 46 (shown ig Fl 8), The size, shape, and configuration of the HTV is
exemplary 9a¥riﬂ‘ah ﬁ}ats%aﬁ?\x/les AT a%%e gﬁér@ife%epgﬁgf?g ,O%Stéb??ﬁg%}%%éﬂ%&ﬁﬁ%g used to create the
same guided movement of the tubular. [0062]Preparation Hole 100631The preparation hole 46 is
shown in detail in F1GS.10:t0 15, The depih or the aratjon hole 46 .adjusted for the
itforent le oL oA e AR S B2 PR Bt SR R TO SRR o
example, drill pipe (27 to 32 feet). and casing (37 to 43 feet), The depth of the preparation hole 46 can

be adjustedsqdhat therenscRaneBaf e uular & eRino.ahaysihe drkingdsck 16 tgallow the

auxiliary tubular

horizontai position {showr in FIG, 17), and thereafter guide the tubular in the same plane 90°
s0 that the tubular 72 is in vertical alignmen! with the preparation hole 46 (shown in FIG. 18).
The size, shape, and configuration of the HTV is exemplary and iliustrative only, and other

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

tubular,

{0062}  Preparation Hole

{0063]  The preparation hole 46 is showr m detail in FIGS. 10t 15, The depth of the
preparation hole 46 can be adjusted for the different lengths of tubulars placed in it. The
variable iength is necessary to accommodate, for example, drili pipe {27 w 32 feet}, and
casing {37 to 43 fezt). The depth of the preparation hole 46 can be adjusted so that there is
enough of the mbular extending above the drilling deck 16 to allow the auxiliary tubular
make up device 36 to grip the mbular in the hole 46 and connect or disconnect it with another

tubuiar above the hole 46. The HTV 48 can alsc s=t the lower end of a ubular in the



make up device 56 to grip the tubular in the hole 46 and connect or disconnect it with another tubular
above the hole 46. The HTV 48 can also set the lower end of a tubular in the 20 preparation hole 46,
and the tubular can be independently advanced into the hole, as shown in FIGS. 10 to 15, after itis
released by the HTV. The preparation hole 46 can hold smaller rubulars, such as completion tubing or
example 2 PrePRiaRoo leAteardt dea witwanesn Sachdenandsinly (drasedripte Boi8lneh DN Bince
different diameter tubulars will be placed in the preparation hole 46, it is contemplated that the
preparation_hole 46 could include a centralizer to center the tubular so that the vertical centerline of the

tubular rem&HS in VB icat Sighih Ehtarithbines Bt al Cerpempatimiielp ASrartold womlas. The
centralizer could comprise an inflatable member or hydraulically radially inwardly driven members to
center the tu ullar. [00 ?ﬁStand Arm [0065]Returning to FIGS. 2 and 2A, the stand arm 58 can pick up
a single tubl3F ¥ SPEtAh RN SIHRS A BRRE Bréf BB iRe SIS BdaRS el fbper head

74 attached to the end of a telescoping arm 76. The gripper head 74 allows tubuiars to be rotated
vinile Within 8, 91 e PS8 A R A & 5 218 RS R R POLIOLE WP 2.1t betow

preparation hole 46, 1t is contemplated that the preparation hole 46 could include a centralizer
to center the tubular so that the vertical centerline of the twbular remains in vertical alignment
with the vertical centerline of the preparaticn hole 46. The centralizer could comprise an
mfiatable member or hydrauitcally radially nwardly driven members to center the tubular.
[0064] Stand Am
10065}  Returming 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 eripper head 74 attached to
the end of a telescoping arm 76. The gripper head 74 aliows tuzbulars 1o be romted while
within 1% grip, as the tubulars are threaded. The pick up point for a tubular is shightly below
tne “upset” location on the mbular where the outside diameter (OD) of the mubular changes
diameter. As best shown in FIG. 20, the stand arm 58 is mounted to a hoist 78 driven wollev
assembly 80 (see plan view in FIG. 2A) that moves vertically and perpendicular with the

drilling deck 16. The wolley assembly travels on two vertical ratls 82 that are antached 10 a



the "upset" location on the tubular where the outside diameter (OD) of the tubular changes diameter.
As best shown in FIG. 20, the -stand arm 58 is mounted to a hoist 78 driven trolley assembly 80 (see
plan view in FIG, 2A) that moves vertically and perpendicular with the drilling deck 16. The trolley
assembly trayels on two vertical rails 82 that are attachedto a substantially vertical frame 84 mounted
to the derriéﬁ‘f&“ﬁﬂ%‘iféﬁ*ﬁ@%ﬁ‘f%ﬁ% Bribfofeanehd Yefidkaueiihe BasitspRaig peteihderstood
that the hoist could also be mounted on the drilling deck 16. Although a hoist driven system is shown,

it should alsq be understood that a rack and pinion or hydraulic cylinders drive system could be used
instead. Ascgh%%vvﬁlﬂﬁcfglsé?‘% éH ! %Bﬁ@%ﬂé@ﬁ&%?& HIGESRUHh PGP SRFEEIBAGRHES longitudinal

axis of the utility assembly 80, which is parallel to the line between the tubular 44 and the preparation
hole 46. A telescopin see FIG. %@ could be usged to allow I%e stand arm 58 to extend and
retract in a oqr]??gn %gp%;r}é‘%%)&én%%d% oz‘tﬂéy ﬁheénb'éﬁ%‘érﬁ’t’ﬁg’ﬁ}é AP u%e AR ¥t i3k fation hole
46. While the stand arm 58, as shown in FIG. 2, does not rotate about a vertical axis, the alternate

embodiment;skd AR ARANE I ELE 160, cAnaVaLAROULBOLPINSBA [n ahorizoatal plane
about a vertical axis. In either embodiment, when the Stand arm 13 1h as lowest pos&}on near the
drilling deck 16, the telescoping arm 76 can extend

2, the stand arm 58 could move in 2 horizon:al plane along the longitudinal axis of the rrolisy
assembly 80, wiuch 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 honizontal 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. 24, can pivot about
pivot pin 58A 1n 2 horizontal plane about 2 vertical axis. In either embodiment, when the
stand arm is in its lowest position near the driliing 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 15 fabricated to lift 2 tubular or stand out of the preparation hoie 46, and therzafter retract
and either move or rotate so a2s to hold the tubular or s1and in 2 substantially vertical position
1n the area of the auxiliary mbular handling stanon 54 but out of the path of a tubular moved

by the HTV to the preparauon hoie 46. The stand arm 38 15 also fabricated 1o reverse the

I3
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out to gip with the head 74 tubulars extending out of the preparation hole 46. The stand arm 58 is
fabricated to lift a tubular or stand out of the preparation hole 46, and thereafter r.,trac, 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
preparatior VRS PHEOFNES T SRFsH rrHiebapFeatiom thyansdion: drelsstskingrstesited movement
of a tubular or stand from the auxiliary tubular racking station 60 to the preparation hole 46 for

disconnec&c&n b thepauxiliarg tUb‘}L‘Ha r make up device 56. The stand arm 58 length and load carrying
ability is adjustABTE TR L OB HLIR S ERAS AOR: BiA8e AR har hake W AP SeeiSGurther capable

of controlled movement of a tubular stand in a vertical position up the derrick 10, and placing it in the

auxiliary tubylar racking station 60, 100661Bridge.Racker. Crane [0067] As shown in FIGS. 3 and 4, a
bridge racligregr%?l%gagg%§ trlﬁ%%tﬁt%ndj ilé?géatﬁﬁgr%gr‘fyoﬁﬁ ”bségrﬂ]c?l%‘ff@.“?\%“ﬁé‘?%@ Rorizontal support

beams 88 for the bridge crane 86 are attached in the upper part of the derrick to the derrick uprights

90. Each suppoit heain &8 is.prefarally Rasiience, ap.eaualgisiance from e well center 14, so that

the center of the bridge crane 86 can be moved in vertical'a |gnmenr%w Re Well cehtr 14. Rails 92
are

tubular stand in a vertical position up the derrick 10, and placing it in the auxiliary mbular
racking station 60.

[0066] Bridee Racker Crane

[0067]  Asshown 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 vertcal alignment with the well center 14. Rails 92 are
mounted 1o 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 assembhes 96 (see FIGS. 4 and 8) have wheels 98 attached to and resting on their
respecuve rails 92. As illustrated in FIG. 4, at least one end carriage assembly has a rack and

pimon drive unit 100 to move the bridge beam 94 along the rails 92. A cross rave! unit 107,

2
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mourned to the top of each of e 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 algh#pehie iaild 02t méipsectiaveiaunie T2, assshoveredoR s Widgd trasedtioféew in FIG. 8,
is mounted on the bridge beam 94. The cross travel unit 102 has wheels 104 that that run on the
bridge beam 94, and a rack and pinion drive unit 106 to move the cross travel unit 102 along the
length of thE"BdTY D &aHh182 bes siboind Mrigat Saiumasntive brsiss heprePdnnd @2askrnéctsa mast and
cylinder guard 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 182 BT }é?{ﬁ%‘ﬂ%%ﬂﬁﬁcﬁf/ TR Y e ing e seneteol s & desd Bthe trolley
assembly 114 run on vertical rails 118 mounted on the truss 110. The trolley assembly 114 is raised

and Iowere@yvi?] 1;_5 istem of pulleys &iZCC): Although a sypiem of ulle%s 120 is shown, it should be
0 n

understood that other systems are co eer%rlgpslsa%‘e"'é:gsuct as rAoREhd pRidAAH f€ cylinders.

[00681Due to the difference in length between casing and drill pipe, casing stands

guard truss 110 mounted under the cross wavel unit 162, The slewing ring 108 allows the
truss 119 to rotate about a vernical axis, as best shown in FIG. 4. As shown in FI1G. §, a grip
head assembly 112 is mounted to the truss 110 by a trolley assembly 114. The wheels 116 of
the troliey assembly 114 run on vertical rails 118 mounted on the truss 110. The woliey
assembly 114 is raised and lowered with a system of pulleys 12¢. Although a system of
pulleys 120 1s shown, it should be understood that other systems are contemplated, such as
rack and piruon and bydraulic cvlinders.

[0068]  Dus to the difference in length berween casing and drill pipe, casing stands
rypically consist of two tubulars, whereas drill pipe stands typically consist of thres tabulars.
As shown in F1G. 9, when casing is being handled, a casing frame 122 can be attached 1o the
trolley assembly 114 mounted on the truss 11€¢. The casing frame 122 is attached to the

trolley assembly 114 at the storage hanger points 124 of the casing frame 122, The casing



typically consist of two tubulars, whereas drill pipe stands typically consist of three tubuiars. As shown
in FIG. 9, when casing is being handled, a casing frame 122 can be attached to the trolley assembly
114 mounted on the muss 110. The casing frame 122 is attached to the trolley assembly 114 at the

storage hanger p@ s 124 of the, casin%frame 122. The casing frame 122 has a casing grip head 126
that can bezf%%l é‘ﬁba&&%ﬁmﬁ@@ Aftdeperditbmiseirie WesaenHmites esirbpalion 2t

f00691Tubular Racking Stations (0070]As shown in FIGS. 3 and 4, three tubular racking stations are

mounted int{lréelougggr&etggck 1{0 for storage of tubular stands. The first tubular or casing racking station
128 (shown'in elevation i Frest er)‘i% t 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 tub §E§?Ckiﬁ%§@ti€’arc‘j12?@:"5‘{“0“?5‘5 longer stands, such as drill pipe, will be placed in the

second tubular racki st and second tubular racking stations (128, 130) are
conventional finger boards as understood by those skilled in the art. Remotely operable spears or

lances 129 pygerpsed 4o fold, the-fabutars intapositian.while in storage. When the derrick arrangement
precludes the spears or lances 129 extending b“eyonc}:la"Ehrae((:ale\lr%1 eﬁ%aélé’% or 65?8%‘[%? Thd-d®hick 10,
conventional fingers, such as used on the first 128

derrick 10 for storage of rubular stands. The first tubular or casing racking station 128
(shown in elevatior 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 mbular racking station 128, whereas longer stands, such as drill pipe, will
be placed in the second tubular racking station 130. Both first and second tubular racking
stations (128, 130) are conventiona! finger boards as understood by those skilled in the art.
Remotely operable spears or lances 129 are used 1o hold the tubulars into position while in
storage. When the demck arrangement precludes the spears or lances 129 extending beyord
the envelope or footprint of the derrick 1€, conventional fingers, such as vsed on the first 128
or second 130 tubular racking stations, are contempiated. 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 all three racking stations, as weli as the well center 14. It can

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



or second 130 tubular racking stations, are contemplated. The auxiliary racking station 60 is mounted
below the first tubular racking station 128. The bridge racker crane 86 is able to mavel over the area of
all three racking stations, as well as the well center 14. It can maneuver tubulars into and-out of all
three tubular racking stations. The bridge crane can_also move tubulars between any of the three
tubular ra@GRGPSHERBRY R AeHE 10 BrarRFdbe Shras JalAiar FARIARS GHiPEP 8rstioA BaKIM SR Basshown 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 t bular_rackin% stations. The block control diagram for the

derrick matr g EbmpSI STRHEH SRHOPSATS Sh RN SHVEIE HOA NP IS ol aPREA6MELR0134 is
mounted on the derrick 10 above the drilling deck 16 (as shown in FIG. 5) for control of the HTV 48,

stand arm 58, preparation hole 46 éi:carria e 30. The block control diem= f rt%%,dr'l floor control
station cabéfabé)r}g&sﬁgv&\}ﬁ ?rl? %;C.'?b%.] ﬁf.a%%ls o%gufﬁre%b%r']ﬁ%éﬁgﬁﬂoﬁj&ﬂ? gben i%% tions with the
cennaiized power unit 140. [0071]Method of Use [0072]Offline [0073]The present invention is also
directed to,gfugitnd:9f affling siandLuilding \Pfjﬂél%lock_controi diagram for the derrick man’s

control statton cab 132 1s shown in FIG. 30A. A dnl! floor control station cab 134 15
mounted on the derrick 10 above the drilling deck 16 (as shown in FIG. 5) for contro! of the
HTV 48, stand arm 58, preparation hole 46, and carriage 30. The block contro! 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.

[0671] Method of Use

[0672]  Offiine

f0673]  The present invention is also directed 10 & method of offiine stand building while
drilling operations are simultaneously and independentiy occurring. It should be understood
that while the offline stand building operation occurs as described below, drilling operatons
may be simultareousiy occurnng. For example, while offiine stand building is occuwrring, 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 dmve 12 for driliing or placement im

[\
(@4



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 EFLERYThit o TRAS raReie Desr amtRh e BHpm cuthas twhultcdtvsinbnter 14.
Alternatively, single horizontal tubulars, such as tubular 36, can be advanced from the carriage 30

directly to a I‘gcati‘g%ne the well gg}%ﬁl}4. The tOP drive 12 can attach to the end of a single tubular
20 (FIG. 26?, iigiats %n%heevceaffi]gg?g SR @ e umRrAR de EthretghIdr dBmiRmA e tubular

extending above the well center 14. The top drive 12 can be engaged for driIIi‘ng, and the process

repeated lar is.needed, 1Q074]lt. should also be understqod that while the method of
building s&%@%ﬁ@gg{gﬁﬁ@?é%?%%gl&%%g%éﬁ% %@'Jgé’?n‘é‘ﬂ%%fﬁ%ﬁegé“r? i}ESHV@ICIhe

construction of stands with other numbers of tubulars. With that understanding, according to one

exemplary smbadimsatofbhe method otheinvantion. an.afling lbuar,stand may beassembled in
the following manner: [0075]Agsmshownlin FIG. 16, the ﬁlT\?%%ggrlgge;bsﬁr%‘lg fu tﬁfa};‘;ﬂflra”eferred 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 tiesidubular wleigliftadstiainht ubPeipspiicar o theaatyvalkie? tauihg second

horizontal position, as is shown in FIG. 17. The tubular is then rotated 90 in the same plane so that it is
m vertical alignment with the preparation hole 46 (FIGS. 6 (phantom view) and 18). As shown in FIG.
19, the H7%43d#8 then lowers the vertical tubular 44 straight

{0074] It should also be undersiood that while the method of building stands of three
tubtlars 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 assembied in the following
manner:

[0675]  As shown m FIG. 16, the HTV 48 grips 2 singie tubular 44 (referred to as the first
tubular} on the pipe rack 43 on the offline side of the carwalk 22 while in the first horizonta!
posiuon. The first tubular 44 15 lifted straight up perpendicular to the carwalk 22 to the
second honizontal positior, as is shown in FIG. 17. The tubular is then rotated 90° in the
same plane 8o that 1t 1s ip vertical alignment with the preparation hole 46 (FIGS. 6 (phantom

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



down into the preparation hole 46, where the tubular 44 is released by the HTV 48. The preparation
hole 46 is adjusted so that when the tubular 44 is released, a portion of the tubular 44 remains above
the drilling deck 16. The HTV 48 moves straight up vertically, and simultaneously rotates back 900 to
the second horizont Ié)osition, FIG. 202. While the above actions of the HTV 48 are simultaneously

coil 110: e SEARFAMPEERARIP RS0 oHhsE: hertili wobdisreiraasdine Baiy ddekThe (FIG. 2A

phantom view), extends to the preparation hole 46 and grips the first tubular 44. As shown in FIG. 20,

the stand ifts th lar. 44 out qf the preparation hple 46 while maintaining the tubular in the
vertical po{iﬁg& r?L§ ah?gg E:n%g%ggﬁt% es?e%ﬁte\?%g rﬁ?&&ﬁg?n%\}%egﬁ%ra@?ﬂ% QB%%%%ve the

vertical tubular out of vertical alignment with the preparation hole 46 in the area of the auxiliary tubular

handling staep,n&sQRS AL iginterfars éthﬁi]»,e h of the HTV fg% 0076]As shown in FIG. 21, the
HTV 48 lowers to the first horizontha%Yr pog'}\cl)h w f:e}f‘:)e?ﬁtj é%&%ﬁ%%ﬁg‘ sfnL@g Eﬁ]] cl‘j:}gr‘ %d(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:sideuahRR-caMRIKR2 (RIE sBlotE HIK AR BN MRYEs i aightup Lo, the second

horizontal position, similar to the position of FIG. 20 and again rotates 90" in the same %?g‘ﬁ"e ahanina

the second
actions of the HTV 48 are simultaneously ccourring, the stand arm 38, which is at its lowest

vertical positior. near the drilling deck 16 {FIG. ZA phantom view), extends to the preparation
hole 46 and grips the first mbular 44. As showr in FIG. 20, the stand arm 58 lifts the rubuiar
44 out of the preparation hol¢ 46 while maintaining the wmubular 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
handiing station 58 so as not to interfers with the path of the HTV 48.

[0676]  Asshownin 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 30 on the pipe rack 43 on the offiine side of the
catwalk 22 (FIG. 5). The HTV 48 then moves straight up to the second horizontal position,
stmilar to the position of F1G. 20 and again rotates 90° in the same plane aligning the second

wubular so that it is vertically over the preparation hole 46 (FI1G 22). The HTV 48 lowers the



t tubular soit is vertically over the preparation hole 46 (FIC.3 22). The ETV 48 lowers the second
tubular 70 into the preparation hole 46, and releases it. The EITV 48 then simultaneously moves
straight up and rotates 900 back to the second horizontal position. As is shown in FIG. 23,

simultaneousl| th occurs, the stand arm tends and moves.or rotates back so as to
vertically afigi cx’fév %’ %} ﬁpé%arr?ﬁgnpt%% gat?&ﬁ Hbiesgs % s%g%d Y4488 then lowers the first

tubular 44 so that the auxmary tubular make up device 56 can connect it with the second tubular 70

(F1G. 29) The,sapdlam s8.en e e, sisnd 44, 10)outaidhe preparation le 46, anc

again retracts an s or rotat to'move t e vertlca stan(? EEZL gnmé‘nt of the HTV 48
with the preparatlon hole 46. As shown in FIG. 24, while the stand arm 58 is performlng such

operations ;g ¥ %&ﬁ@%&ﬁ&%&ﬁ%ﬁﬂ%ﬁ%cﬁ&dt&%@&ﬁ%&H'é‘% &%%fe g same

manner as previously described. The HTV 48 lowers the third tubular 72 into the preparation hole 46,
and releases it. Again, a portion of the third tubular 72 remains extended out of the preparation hole 46

above the griling-deckcle o hevetaps aHnRsHnaMe sifiglRE stangk {44 £0) hack integlignment with

the preparation hole 46, and lowers the stand (44, 70) over the third tubular 72
stand arm 58 then lowers the first wbular 44 so that the auxiliary tubular make up device 56
can connect it with the second tubular 76 (FIG. 23). The stand arm 58 ther lifts the mbular
stand (44, 70) out of the preparation hole 46, and again retracts and moves or rotates to move
the vertical siand {44, 70) out of alignment of the HTV 48 with the preparation hole 46. As
shown in F1G. 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 previousty
described. The HTV 48 lowers the third tubular 72 into the preparation hole 46, and releases
1t. Again, a portion of the third tabular 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 iowers the stand (44, 70) over the third wbular 72
for connection by the auxiliary wbular make up device 56 (FIG. 235).
[0677  Asshown n FIG. 26, the stand arm 58 lifts the completed stand (44, 7€, 72) ou: of

the preparanon hole 46 and moves it in 2 verical position to the auxiliary racking stanon 60



for connection by the auxiliary tubular make up device 56 (FIG. 25). [0077]As 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 phantoffF HeGPERRIeiEitRiaiy s AERH oS Af SRt ErEa AnQYRPTIFAY WRRSHRNAxiliary racking
station 60 preferably has capacity for approximately 10 tabular stands, other capacities are

contemplated. [0078]As shown in FIG. 27, the bridge crane 86 can remaove a tubular stand (shown for
illustrative %ﬁ?ﬁd‘?@g}% Faésg’ﬁﬁwﬁ%}eﬂﬁﬂ?f‘ﬁfo?g?g‘z‘}éa@gh&ﬁ“M‘fﬁb‘f‘&‘é}ﬂi‘%ﬁe station 60 could

have been used) from the auxiliary racking station 60 when not performing online operations. The

bridge crane_ 86 can move a st dg ither th .firsél r second 130 tubular racking stations as
appropriatgugﬁgrﬁé%%ss A or ?ﬁé: %?Grﬁé% Sé)t% ARG Hirec y“tégﬁ%ufgbaﬁfri% v Sltﬁtéogg e operation is
shown in FIG. 28 with a tubular stand (44A, 70A) of casing. The casing frame 122 is attached to the

bridge crar&ge%@a{,@yr Mr}gggtgtg;@&jggg@gﬁgi[ﬁ%ﬁ@pg&@@g@ in theL first tubular racking station

128 The remotely operable lances wn In end view In fﬁe(:afﬁaéntl%lﬁf)lﬁgr racking station 128.

contemplated.
{0078]  Asshown in FIG. 27, the bridge crane 86 can remove a tubular stand (shown for
illustrative purposes as a drill pipe stand (44, 70, 72) although any other stand in the swaton
60 couid have been used) from the auxiliary racking station 6{ when not performing online
operations. The bridge crane 86 can move & stand to either the first 128 or second 130
tubuiar racking stations as appropriate and necessary, or it can move a stand directly to the
top drive 12. The same operation 1s shown in FIG. 28 with 2 nibular stand (444, 70A) of
casmg. The casing frame 122 is attached 1o the bridge crane 86 for handling casing stands
that have been placed in the first tbular racking station 128. The remotely operabiz lances
129 are shown in end view in the first mubular racking station 128,
{0679)  Ascan now be éeen from the above, as the bridge crane 86 is being used for online
operations, then the offline stand building acuvities can still continue uninterrupted. The

bridge crane 86 is not 1o the critical path of the offline stand building operation. There will

30



[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 offeP&ifSH™E SD Hes hitee £rroe SOWHIY s e b dhweflivrerrpin abovtrsative to the
offline operations, FIGS 8 to 22 also illustate how the primary or online drilling operations can proceed

simultaneously with g]m e offline operations, As shown in FIG 8, the deck crane 18 places a tubular 20
on the carrlaéléélﬁ(l)"% cﬁegi?]%vﬁ%iﬁ[é‘{)&‘éﬁ%‘fﬂﬁﬂ%g&ﬁﬁmﬁ RE8HBWN 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 frﬁ%@ipe ift r 39 slightly elevates the end of the tubular 20 near the well center 14, where
the tubular’is gripped ™oy the top drive 12 (FIG. 20). The top drive 12 then lifts the tubular 20 to the
vertical position (FIG, 21) in alignment with the well center 14, and thereafter lowers the tubular 20

(FIG. 22). Theabovealefsqan Be:PA Pl ada95ln WA SREODS HRWRYR0RaL g, second tubular is

posmoned or connection
FIGS. 18 to 22 aiso 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 carniage 30 while the offiine operation is occurring. As shown in FIGS.
16 to 20, the carnage 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 rubular 26 o the verucal pesition (FIG. 21) in alignment with
the well center 14, and thereafter lowers the twbular 20 (FIG. 22). The above steps can be
performed again with a second webular so that the second tubuiar is positioned for connection
by the mbular make up device 42 with the tubular extending above the well center.
[0082] Lavdown

[0083]  The oniine and offline operations can also be simuitaneousiy and independently

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



by the tubular make up device 42 with the tubular extending above the well center. 10082] 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 oriﬁyﬁaﬁmu%.thﬁtﬁgrﬁ%ﬁ L2 dulis E?}f‘a&%‘ﬁ'%%ﬂ%%tﬁ%ﬂﬂ? &et%ﬁsigrcenter 14 for

the disconnection of either a single tubular or a tubular stand from the string using the tubular make up
device 42. If a tubular stand is disconnected, it can then be lifted up the derrick 10 for transfer to the

bridge crane:8gupnaktanaponaddneneobinaduleiimeagking siationsiddie siangds,pf tubulars can be

simultaneously and independently disconnected and moved to the pipe rack 43 on the offline side of
the catwalk 22 using the stand arm 58 and the HTV 48. If a single tubular, for example tubular 20 (FIG.
29), is discwhnkcteshdtican theribe uriapewatadnithithegdepwehivie 1% sedhakihgdawer end of the

vertical tubular 20 is placed on the laydown trolley 40 positioned at the end of the carriage 30, which
carriage has been positioned near the well center 14. The carriage is then moved away from the well
center 14 &ngt¢raskrgwibrantiercoa it 22 the showwk 16 FiGra9f-1 0084 bHiedaregosgadisclosure and
description of the invention is illustrative and

transported 1o one of the tubuiar racking stations. The stands of tubulars can be

simultaneously and independently disconnected and moved to the pipe rack 43 on the offline

side of the catwalk 22 using the stand arm 58 and the HTV 48. If 2 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 bular 20 is placed on the laydown wolley 40

positioned at the end of the carriage 30, which carriage has been positioned near the well

center 14. The carniage is then moved away from the well center 14 and back toward the

catwalk 22 as shown in FIG. 25.

{0084}  The foregoing disclosure and description of the invennon is illustrative and

explanatory thereof, and various changes in the details of the iliustrated system and

construction and the method of operation may be made without departing from the spirit of

the mvention.

)
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explanatory thereof, and various changes in the details of the illustrated system and construction and
the method of operation may be made without departing from the spirit of the invention. CLAIMS: 1.A
method for moving a plurality of tubulars to a borehole from a drilling deck, said method being
performed, at least partially, from a primary tubular advancing station and, at least partially, from an
auxiliary tubular handling station, the method comprising the steps of: (a) drilling the borehole through
a well center in the drilling deck; (b) moving a first tubular with said primary tubular advancing station
to said well centerggiflaee) during at least a portion of the time for performing steps (a) and (b), (i)
moving a second tubular so as not to intersect said well center; (ii) after the step of moving the second
tubular, connecting. the skeosttdd fnrlarowith a phirdiitylbfitabwinteidreebsesione frobutadning a substantially
vertical position; (iii) lifting the connected second tubular and the third tubular to a tubular racking

station elevated aB8%e SaifiroRieR) ke ReMeTasthd 'afat Pantalx e PIEmRe T Wling, hanging the

connected second tubular ar&d the thciéd tLﬂbuIar Witq se}id tubular r ckigL?bsitatL(in Fal'irectly from said stand
arm, wherein step ﬁ%cﬂ‘@rfs OIS &&ﬁ&%ﬁﬁ{}'%%yar{a“aﬁﬁn%"é{ FEAEE BE)r OR OPthe same time as

steps (a) and (b); Q{gqdﬁhﬁ@%ﬁh%i&g}ﬁﬂ@#@ﬂgg&gggpterfere with said stand arm during steps (a)

to (c). 2.The method of claim 1, wherein moving the second tubular and connecting the second tubular
with the third tubular is pegormedtiimg selsirsnitnd yveuteal West qdare in heldgingadbed of claim 2,
wherein the first tubular moves across said drilling deck to said well center in a second plane, wherein
the first plane is substantially pargdiehacesuil ttdo@navidtasmid primamg ivikitito @bleanipoa@isfrclaims 1-3,
wherein moving the second tubular comprises rotating the second tubular substantially in a first plane
substantially parallel to a second®piaNe*&!|EARGARRcomprising the first tubular moving across said

drilling deck to said well CF% ter. gug?l%eamg QPQ ﬁ%éﬂgiﬁqﬁ eotgrglﬁa}gp% %rért%%@&reggggiggwg the steps

of: lifting the second tubular from a first substant orizontal position to a’sec stantially

horizontal position; and guidngiesaseadiebrial baar thesespnssdbataniadwaprizontal

position to a substantially vertical position substantially aligned with a preparation hole in the drilling
deck. 6. The method of any one antéaitis dftér, thetitep cbmpvismineheestep subiianpwngdtiemgecond
tubular to said stand arm in a guided path that does not intersect said well center; and

the second tubular with a third tubular while the second tubular is

in a substantially vertical position; (iii) lifting the connected

second tubular and the third tubular to a tubular racking station

elevated above said drilling deck with a stand arm; and (iv) afer

the step of lifting, hanging the connected second tubular and the

third tubular with said tubular racking station directly from said

stand arm, wherein step (c) is performed independently of and

during at least a portion of the same time as steps (a) and (b),

and wherein the first tubular does not interfere with said stand

arm during steps (a) to (c).

2. The method of claim 1, wherein moving the second tubuiar and

connecting the second tubular with the third tubular is performed in a

substantially vertical first plane.



after the step of moving the second tubular in a guided path, lowering a portion of the second tubular
while in a substantially vertical position below said drilling deck.

3. The method of claim 2, wherein the first tubular moves across said drilling
deck to said well center in a second plane, wherein the first plane is substantially
paraliel to said second plane.
4. The method of any one of claims 1-3, wherein moving the second tubular
comprises rotating the second tubular substantially in a first plane substantially
parallel to a second plane substantially comprising the first tubular moving across
said drilling deck to said well center.
5, The method of any one of claims 1-4, further comprising the steps of:
lifting the second tubutar from a first substantially horizontal position to a
second substantially horizontal position; and
guiding the second tubular from the second substantially horizontal
position to a substantially vertical position substantially aligned with a preparation
hole in the driliing deck.
6. The method of any one of claims 1-5, further comprising the steps of:
moving the second tubular to said stand arm in a guided path that does
not intersect said well center; and
after the step of moving the second tubular in a guided path, lowering a
portion of the second tubular while in a substantially vertical position below said

drilling deck.
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