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[0002] N/A
REFERENCE TO MICROFICHE APPENDIX
[0003] N/A

BACKGROUND OF THE INVENTION

[0004] 1. Field of the Invention

[0005]  This invention relates to a novel method and system for ransporting, assembling,
storing. and disassembiing oilfield tubulars in and around a single driliing deck, derrick, and
rotary system while drilling operations are simultaneously and independently occurring.
[0606] 2. Description of the Related Art

[0007]  Driliing for oil and gas with a rowary drilling rig is being undertaken to increasingly
greater depths both offshore and on land. The increase in depth wranslates into longer drilling

time, and increased cost. The cost 1o 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 (including heavy weight drill pipe, such as HEVI-WATE(tm) tubulars), casing, drill
collars, lin&PBoOHCFOE LSRR Léng4(991éb(})}35§%}’§§glﬁgre%¥ 0 efﬁgﬂﬁ% dH. HEVI-WATE(tm) is
a registered trade mark of Smith International, Inc. of Houston, Texas. Drilling operations require

frequent stop WQen a small Blagt of %he tubula}r ﬁtr&nlgdexte ds ab v&fpeodrillin deck. Additional
tubulars mBSXBEMoREH B ES %I}aﬁealcﬁf&paiﬁoa ConnBeted With tHé ulf)lﬁéJP SRABF tRStbular string,
which may cause significant delay in drilling. The length of a typical single drill pipe section is 30 feet

(anout 10 my, A S(andkis crealedh i cannedting todelher two,or mae single sections of tbulars. In the
past, stands have been assembled or made up with four or five single sections of tubulars. A top drive

rotary system is often used in place of the rotary table to turn the drill sting, and is now the prevalent

method of gty drikigg,Qne.pfihe-henelis,otihe lopdave, it thatdl g drih withRre=assembled
tubular stands. Therefore, the creation and handling of tubular stands independently of the drilling
process is a potentially important way to save time and money.

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 2 registered
trade mark of Smith International, Inc. of Houston, Texas. Drilling operations require
frequent stops when a small part of the mbular string extends above the dnlling deck.
Additional tubulars must be moved from a storage rack and connected with the upper end of
the tubular string, which may cause significant delay in drilling. The length of a typical
single drill pipe section is 30 feet {about 10 m). A stand is created by connecting together
two or more singie sections of wbulars. In the past, stands have beer assembled or made ur
with four or five single sections of tubulars. A top drive totary system 1s often used in place
of the rotary table 1o tumn the drill string, and 1s now the prevalent method of rotary driliing.
One of the benefits of the top drive is that it can drill with pre-assembled bular stands.
Thersfore, the creation and handling of tbular stands independently of the dnlling process 1s

a potennally important way 1o save ume 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 hoist for offline stand building. While

drilling opetatigns age occurring, Lund es afirst tubular being lifted i .vgrtical osition when
the auxiliaﬁy@?g tis‘&n%ng\(%ogtaj%c\?vs Fﬁ?o%%%%%‘tﬁ%% aﬁssgfivﬁuﬁaﬁ?gglrytﬁé%cg% SVar r%%en lowered
into the preparation hole. Lund proposes that another tubular can then be swung over the first tubular

for connecliop (438RRlCRLecplnE, e 940 50k Bdnid 8. S0E A BIg A e (1ge space below

the top of the preparation hole is less than the Tength of two tu und proposes another auxiliary
hoist. In such circumstance, the preparation hole must be displaced or tilted from the vertical

suspensiondiag, 8 the-first atdlingyrioist (A3RRABRLeCOlRpkaRR 196%Und Oy 400 (@OAPIANOther

offline stand building method and system has been proposed by Smedvig Asia Ltd. of Singapore.
Smedvig proposes a self erecting offshore tender rig to tansfer and erect drilling equipment on a

platform. Aftenthee s euipmeniis ergcied Rrathapiatformrtpedvid propases 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.

tubuliar bemg lifted in a verncal position whern the auxiliary hoist is moved upward so that the
tubular 1s swung from the cable over and then lowered into the preparation hole. Lund
proposes that another tubular can then be swung over the first rubular for connection (‘439
patent, col. 7, In. 58 to col. 8, In. 19). For & third tubular, if the free space below the top of
the preparaton hole 1s 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 vertcal
suspension line of the first auxiliary hoist (‘439 patent, col. 9, In. 58 10 col. 10, in. 46).
0010}  Another offline stand building method and system has been proposed by Smedvig
Asia Ltd. of Singapors. Smedvig propoeses & self erecting offshore tender ng to transier and
erect driliing equipment on a platform. After the dnliing eqwipment 1s erscted on the
platform, Smedwvig proposes & high line cabie system to move tubulars from the tender ng to
the platformm, a racker crane at the top of the derrick that moves paraliel to the driliing deck,

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 deg%egonnected by cable to a hoist on the tacker crane is then manually connected to the
upper end 6P thE wtIEFYS BRPpipe Pah e ling Rpcre iRBh AR RS ETIR G e erladiopasition,and
swung from the cable over the first preparation hole. The tubular is then lowered into the hole, and the

gipping device released. The process can be repeated with a second tubular, which can be swung into
position in tHE%% %H%%%%SW%IE@H@ﬁ@@Q&‘EQW Ba TR (R BRitR BT BRsHIcor

connection with the first tubular into a double stand. The double stand is then hoisted by the racket

crane and lgwer dﬁ% r conpection with.the. second tubular for a tri ée. {’hﬁ? completed stand is hoisted
up and carr?géﬁgeﬁl gl?éccl%gﬁ ?f%%ré}"tc? %ev%ﬁgggfetﬁ%u é?}gs%?ééseﬁg k% "’é“%ﬁaﬁ%‘ﬂ‘érric Smedvig
also proposes that the first preparation hole can have an adjustable bottom for acceptance of different

size tubularg 100121 Annther offline stand qugé%g égfgé%og%a{gg slxb em is, egoaqbofggj%ﬁparqés. Pat. No.

6,976,540 to Berry, the disclosure of which is In erein by reference for a

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

10012}  Anocther offline stand building methoci and system is proposed in U.S. Pat. No,

6,576,540 to Berry, the disclosurs of whick 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 preparatign device includes a qripping device attached at the end,of a hoisting cable
PR Y ETEAP SHiSE T RS B I TR 18 LR AT B 40N of a tubular

. SES.
extending dut'from

that has been placed near the preparation device on the catwalk or the pipe ramp so that when the
cable is re(g

tacted back towasd the preparat] ice, el ubular is swung from the cable, similar
to the Lun %ng Sm%dv%g sys%er%gpfgg%]%igﬁﬁﬁuéﬁ%g#gp é(ggs%té]%lta%ﬁlg%r sasn%g?lo 1tlrlfgﬁstgvr\ifmvg the
vertical tubular in a circular path to a first preparation hole, which has been placed along the path. The

preparation davice,cad) hendawaehe firshiphularnio ihe sl Rreparationole Hsing fuq.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, whighiganneithersstererit-giréranspartd for eiiliing: apaiptians4540Rate £ @he éolng: 26-40 and
col. 8, ins. 30-35). 100141The oil industry has proposed systems for the online liansferring of ru'oulars
from

a hoisting cable extending out from the vertical wuss. The gripping device 1s manually
attached to one end of a tubular that has been placed near the preparation device on the
catwalk or the pipe ramp sc that when the cable is rewracted back toward the preparation
device, the lified tubular is swung from the cable, similar to the Lund and Smedvig systems.
{0613} Berry then proposss that the truss can then swing the vertical wbular in a circular
path to a first preparation hole, which has been placed along the path. The preparation device
can ther: lower the first tubular into the first preparation hole. Using two preparation holes,
much iike the Smedvig sysiem, a stand is assernbled. The assembled stand is then kfied
vertically by the preparation device 1o the top of the dermick, and directly exchanged 1o the
storage device, which can either store 1t or wansport 1t 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 wansferring of mbulars from

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



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. Britian proposes a srrongback connected to a boom that is pivotally fixed to
a base located adjacent to the rig. The strongback transf-s thc- tubular directly through the V-door from
a horizontéﬂ’ﬁ@gﬁi&ﬁrﬂ?‘%ﬁ%ﬁié%fﬁ’c?éiﬁ‘@n 458 thab4 KoRntiEaoh Betirdisdeeurasiakishdsthe tubular s a
can be made. Another system is proposed in U.S. Pat. No. 6,220,807 to Sorokan, the disclosure of
which is incorporated herein by reference for all purposes. An online pipe handling system is proposed
for using aIBché%OBﬁIt% Eé’?%(ﬁ?fﬁmlﬂ?rcﬂmmﬁo BRI SRy e RIS YBRBAT PRSPy and a

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

assembly grabs the horizontal positioned tubular on the pipe rack adjacent to the rig, and rotates the
S8R ARaLl ﬁ’éﬁc{v&glfgg?ﬁé?? 6ﬁi%§£ﬁf8f'i%ﬁfaﬁléo %eélrtﬁf‘éﬂ‘ﬁ %andling system is

tubular to a verticar posﬁ?&’n over
proposed in Pub. No. US 2006/0151215 to Skogefoo. Skogerbo discloses an Eagle Light(HTV-Ann,

which is distiytecthy kel Kyaamar N ofHousion, Texes, The Gadle Loht I (orizontal o

vertical) device is proposed for online transfer o fubulars from a horizonta poSItion At the
position so that a connection between the wbular ami the bular string can be made.
Amnother system 1s proposed in U.S. Pat. No. 6,220,807 to Sorokan, the disclosure of which is
incorporated herein by reference for all purposes. An online pipe handling system is
proposed for using a bicep arm assembly pivotally connecied to 2 drilling rig, and a forearm
assembly and & gripper hzad assembly both prvotally connected to the bicep arm assembly.
The gripper ead assembly grabs the horizontal positioned tubular on the pipe rack adjacent
to the nig, and rotates the rubular to a vertcal positon over the well center.
[0615] A horizontal to verucal pipe h.andlin.g system is proposed in Pub. No. US
2006/G151215 o Skogerbe. Skogerbo discloses an Eagle Light/HTV-Arm, which is
dismributed by Aker Kvaerner ME of Houston, Texas. The Eagle Light HTV (horizontal to
verucal) device 15 proposed for online ansfer of rubulars from & horizontal pesition at the
carwalk 1o 2 vertical positon 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 mousehoie. Aker
Kvaemer MR also distributes bring.e 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 transferrln tubulars between the horizontal position o ipe rack to the
vertical po@i‘&é’FFWE? thetoan Cukst %%FS[%@EWFPBE?%E ?Qd?@“?é@ FA13 et al.. Simpson
proposes a bucking machine to build tubular stands in the horizontal position on the catwalk. A
completed stand is horl ont I at a trolley pick-up location, and becomes vertical at the rig floor entry.
The stand”EEAHPEE ?)n y:5% pulled along and up a track with a cable winch. A vertical pipe
racking device Iocated in the upper derrick is proposed to transfer the stand directly from the trolley.

[0017]The mﬁ%j[ s of he ab V%%ﬂ lélagapa nglgg %gw%n%%qﬁygge%ép%gde sipificant human

physical c {uqbu ars and ng equment at humerous times and ocations, which can
result in costly delay or possible injury. The alignment and transfer operations are lengthy and

complex. Ha%%mﬁg gLl %La#ﬁ)uxé@e Qffine.stand huliding.areat il esticiadewhich creates

delay and safety hazards. The offline stand building

U.S. Pat. Ne. 6,705,414 to Simpson st al. Simpson proposes a bucking machine to build
tubular stands in the horizontal position on the catwalk. A compizsted stand is honzontal at a
trolley pick-up location, and becomes vertical at the ig floor entry. The stand, clamped to a
trolley, is pulled along and up & track with a cable winch. A vertical pipe racking device
located in the upper derrick is proposed 10 wansfer the stand dirsctly from the troliey.

10017]  The disadvantages of the above tubular handiing methods and systems mclude |
significant human physical contact witk the mbulars and lifting equipment at numerous umes
and locations, which can result in costly delay or possible injury. The alignment and transfer
operations are iengiby and compiex. The paths of the mubulars in the offline stand buiiding
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 driliing operations.
Therefors, 2 more efficient method and system for handiing tubulars that minimizes or

eliminates human physical contact with the mbulars and lifung equipment, restrncts and

-1



operation may be interrupted when equipment is being used in the online drilling operations.
Therefore, a more efficient method and system for handling tubulars that minimi7es or eliminates
human physical contact with the tubuiars and lifting equipment, restricts and controls the path of the
tubulars throughout the entire offline operation, requires minimal inefficient movement of the tubulars,
and elimineaeEepeRrrnizhmdnuastsnooehas the weitrb aiffing enssrdeninppFecassimauld be desirable.
BRIEF SUMMARY OF TEE INVENTION 100181A system and method for building and handling
oilfield- tubular stands 's disclosed that utilizes a single derrick, drilling deck, and rotary system, and

separates BREGFMMG PITReRCH S HhalEming SEmaBen P pIBtes EIRYDita P bl RiHFontal to

vertical arm ("HTV") lifts tubulars stored horizontally on the catwalk, and then moves the tubulars in a
single vertjcg| plane s{%r that no interference occurs with the drilling process, and multiple articulated
motions ar%%lé%ﬁ& B8 PTG VEL ﬁ@etﬂﬁslﬂgﬂgebetween the catwalk and the prepara on hole for

assembling or disassembling the tubular stands. A stand arm is positioned for lifting and lowering the

tubulars into and out of the preparation hole, and transporting the tubulars vertically for storage into an
auxiliary tubular racking station in the

BRIEF SUMMARY OF THE INVENTION
10018} A system and method for building and handling oilfield rubular stands is disclosed
that utilizes a single derrick, driliing deck, and rotary syster:, and separates the dnliing
process from the offline stand building process. A guided path horizontal to vertical arm
(“HTV'™ lifts tubulars stored horizontally on the carwalk, and then moves the tubulars in a
single vertical plane such that po interfersnce occurs with the dnlling process, and muliple
articulated motions are reduced. The HTV mowves the tubulars between the catwalk and the
preparation hole for assembling or disassembiing the tubular stands. A stand arm 1s
positoned for lifting and lowering the mbuiars into and out of the preparanon hole, and
transporting the tubulars vertically for storage into an auxiliary rubular racking statzon in the

upper part of the derrick.



upper part of the de tubular stands from the auxiliary tubular racking station and transports them to
either the top drive, or to another tubular racking station in the derrick. Using the auxiliary tubular
racking station, the offline stand building operation is advantageously uninterrupted when the bridge
racker crane is unavailable due to its need to participate in the simultaneously occurring drilling
operations BB F DESTRIPFIENGR FFENDRSIN GSHDB2 Pk loé ther derdler stantirsg of the present
invention can be obtained with the following detailed descriptions of the various disclosed
embodiments in the drawings: 100211FIG. 1 is an elevational view of the present invention on an
exemplary BRGAHIEH COFL AT 008 ar. RIS 2 SR BOSMbRABRRAT Sh TalteHitio By Fire 2-2 of FIG.
1 showing the catwalk, the primary tubular advancing station, the primary tubular handling station, and

the auxiliarg tubular han Iinﬁﬁgtion. 0023]FIG. 2A is a plan_ view showing the stand arm, the
preparation Hote AR dHRE AR, AR LRI H R EARHGH atttingatiy U5 LsOAL AR RS each other

as compared with FIG. 2 and the other drawings. ranker crane, the auxiliary tubular racking station,

and the first and secong. tubular rackin L .
stgnon, g o?gme R buﬁc‘fmgqoparanon is advantageously uninterrupted when the bridge

racker crane is unavailable due to its need to participate in the simultaneously occurring
driliing 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 aiong line 2-2 of FIG. | showing the catwalk,
the primary tubujar advancing statiorn, the primary wbular handling station, and the auxiliary
tubular handling station.
[0023]  FIG.2A 1s 2 plan view showing the stand arm, the preparation hole, and the
auxiiiary tubular racking statiorn in alternanve locations relative 1o each other as compared

with FIG. 2 and the other drawings.
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stations. [0025]FIG. 4 is a section elevational view taken along line 4-4 of FIG. 1 showing the bridge
tacker crane, the first and second tubular racking stations, and in phantom view the bridge ranker
crane in different positions with and without the casing frame. [0026]FIG. 5 is a section elevational
view taken along line 5-5 of FIG showing the V. doorof the drilling rig and the guided path horizontal to

vertical arnf0@HiV") HDD2YiFiGecios plareniavgekkelelatiomal Mievf Bithe fbWithagkkddar shown in
the horizontal position in solid line and in the vertical position in phantom view. [0028]FIG. 7 is an
ei,.,vational view of the HIN, rotated 900 about the vertical axis from Fig: 6, with the tubular in
the:ndrizontegksosinn e 0Ra]FRIG ndidaa rednty et deitctiefevatiohakvielnolitherdiittge ranker crane
of the present invention. [0030]FIG. 9 is a detailed elevational view of an attachment for the bridge
racker crane to handle casing sections or stands. portions of the pulley cable shown in phantom view.
[0032]FIG. 4" 'RM&n elevational view of the preparation hole, rotated 90 about the

[0025]  FIG. 4 15 a section elevational view taken zlong line 4-4 of FIG. | showing the
bridge racker crane, the first and second wbular racking stations, and in phantom view the
bridge racker crane in different positions with and without the casing frame.

[0026]  FIG. 5 is a section elevational view taken along line 5-5 of FIG. 1 showing the V-
door of the drilling rig and the guided path horizontal to vertical arm (“HTV™).

{0027]  FIG. 6 is ar enlarged elevational view of the HTV with & tubular shown in the
'ﬁorizontal posiﬁon in soiid line and in the vertical position in phantom view.

[0028] FIG.7 15 an eievational view of the HTV, rotated 90° about the vertical axis from
Fig. €, Witb the mbular in the horizontal position.

[0029]  FIG. 8 35 an enlarged detatied elevatonal view of the bridge racker crane of the
present mvennon.

{0030]  F1G. 9 is a getailed elevational view of an attachment for the bridge racker crane o

nandle casing sections or stands.
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vertical axis from FIG. 10. [00331FIG. 12 is an enlarged detailed view of the preparation hole of the
present invention as shown in FIG. 11. [0034]FIG. 13 is a section view of the preparation bole taken
along line 13-13 of FIG. 10. 100351FIG. 14 is a section view of the preparation hole taken-along line
14-14 of FIG 0. 100361FIG. 15 is a section view of the preparation hole taken along line 15-15 of FIG.
10. [00371H¢3 1 6 iFln HevansiviEaralrRe Ao G IFRETBLDS b IR RBOPTilRuBIRkEn Y ENEVHIT lowered
for gipping a tubular in the first horizontal position. [0038]FIG. 17 is a view similar to FIG. 16 with the

HTV and the tubulag in the raised second haorizontal position. [0039]FIG. 18 is a view similar to FIG. 16
with the iy YHIRG RS RELTAFRE AN0RFEAPRFERBSRizned with the preparation hole, as shown in

FIGS 0 and 11, and additionally illustrating the deck crane delivering a casing section to the online
carriage for

: Lﬁ%\é ncel : to the i’é’\?" _cea ter. pr gration hole while the casing section is _
simultaneotsly Eos%%lﬁee Shhe BAmIE é{?ﬁﬁﬁ’ DRBARARIER 5815 'R e S fBﬁFIG. 16 with the
HTV raised, and the stand arm lifting
vertical axis from FIG. 10,
0033] FIG. 12 1s an enlarged detailed view of the preparation hole of the present
mvenion as shown 1n FIG. 11,
[0034]  FIG. 13 is a secton view of the preparation hole taken along line 13-13 of FIG. 10.
[0635]  FIG. 14 is a section view of the preparation hole taken along line 14-14 of FIG. 10.
[0036]  FIG. 15 is 2 section view of the preparation hole taken along line 15-135 of FIG. 10.
(0037}  FIG. 16 is an elevation view taken along line 16-16 of FIG. 2, illustrating the HTV
lowered for gripping & tubular 1o the first horizontal position.
10038]  FIG. 17 is 2 view sirnilar to FIG. 16 with the HTV and the tubular in the raised
second horizontal positon.
[0039]  FIG. 18 is a view similar to FIC. 16 with the HTV guiding the rebular 10 2 verneal
position aligned with the preparation hole, as shown in FIGS. 10 and 11, and additionally
i1llustraring the deck crane delivering a casing section to the online carriage for advancement

t0 the well center.
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the drill pipe section up and out of alignment with the preparation hole while the casing section, moved
by the online carriage towards well center, is simultaneously being gripped by the top drive.
100421FIG. 21 is a view similar to FIG. 16 with the HTV gipping a second drill pipe section while the
casing section is simultaneously being lowered by the online top drive above the well center.
[00431FIGI080E a Hisy Ky wyricilasiafiiitie setoha HAV ppeesastionauibeduintdalignment with
the preparation hole while the casing section is lowered by the online top drive into the well center.
10044]FIG. 23 is a view similar to FIG. 16 with the second drill pipe section lowered into the
preparatioRTFBIEPHAY & MRHe hicasas st ipadsrisndiarphvel s eesoaTRkREta Dline fraKesap device
while the casing section is simultaneously lowered into the well center. [0045]FIG. 24 is a view similar

to FIG 16 il tin TV with a third drill pipe_section in the raised second horizontal position
before beirlg%ﬁde%lmﬂ\iﬁrﬁﬁ% WRHEHS Pre g 3BHtofe! Yhersehiat By firefara Y888nd drill pipe

sections shown being lifted by the stand arm out of alignment with the preparation hole to allow the

third tubulay to.be received into the preparation hale, [0046]FIG. 25 is a view similar. to FIG. 16 with the
first and SGCSI’?E?L%BT&S%: Oenlri]za ang out c!%aalixgnmem Wlﬁl%le preparation noie Wi the ¢asing

section, moved by the online carriage towards well center, is simultaneously being gripped by
the top drive.

[0042]  FIG.211s a view similar to FIG. 16 with the HTV gripping a second drili pipe
section while the casing section 15 simultaneousiy being lowersd 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 1s lowered by the online 1op
drive into the well center,

{0044]  FIG. 23 15 2 view similar to FIG, 16 with the second drill pipe section lowersd inte
the preparation hole and being connected with the first drill pipe secton with a tubutar make
up device while the casing section 1s simulianeously lowerad nto the well center.

[0045]  FIG. 24 1s a view simiiar t¢ FIG. 16 illuswating the HTV with a third drill pipe

section in the raised second horizonial position befors being guided into alignment with the

[y
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connected with the third tubular by the tubular make up device. [0047]FIG. 26 is a view similar to FIG 6
with the stand arm Hung 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 tubular racking station and moving
the stand t@ﬁ’éﬁ?%p&%@ﬁﬁ@%ﬁnﬁ%@&@ﬁﬁ@@éﬂg BIRACRE BT SR SRR the FITV
with a casing section in the second horizontal position while the bridge tucker crane, with the casing
attachment of FIG. 9, is gimultaneously positioning a stand of casingjign the auxiliary tubular racking

station. 106889 RTE 0959524 SABPE I HEP EPEERET B AR IR G A Ba L LR BHUHF AR B TR the well

center by the top drive and laid down onto the carriage, and the laydown trolley on the top of the

carriage beir}gl%iv%\ inattriwe girlgction of the arrow to tilt the casing section. [0051]FIGS. 30A, 30B AND
30C illustrafe t &r&ﬁry%r the simultaneous pipe handling system of the present invention.
DETAILED DESCRIPTION OF TIE INVENTION [0052]The present invention involves a system and

method for[ﬂHH@F b‘#ﬁ”@s‘%@ taup:g\kagimﬂar to F1G. 16 with the first and second tubulars being

connected with the thurd rubular by the tubular make up device.

{0047]  FIG. 2615 a view similar to FIG, 16 with the stand arm lifung the stand of three
tubulars from the preparation hole o the auxiliary rbular racking stauon.

[0048]  FIG. 27 1s a view similar 1o FIG. 16 with the bndge racker crane, as shown in
FIGS. 3, 4 and 8, gripping the stand of ubulars from the auxiliary mbular racking station and
moving the stand to a drill pipe racking statorn.

[0049)  FIG. 28 1s a view similar 10 FI1G. 16 showing the HTV with 2 casing secdon in the
second horizontal positior while the bridge racker crans, with the casing attachment of FIG.
@, 1s simultaneousty positioning a stand of casing in the auxiliary wbular racking station.
(06307  ¥FI1G. 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 wolley on the top of

the carriage bemg driven in the direction of the arrow to tilt the casing secaon.

ot
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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 adjacent to the V-door 26 of the derrick 10, lifting and guiding the tubuiars in the same

plane to a r:.’t al p?ﬁhtéog@{r%}y R @ pre a{éatlg'kclmchole 46fg¥i a,h%riiéggégls to vertical arm 48,
lowering the vértically positiohed tubuidrs into the p e%alrraclﬁén'r?/hole 3éf%smg 3 5t3Ad arm 58 to move

the tubulars in the vertical position for connection into a stand by an auxiliary tubular make up device

56, and trmﬁ%ﬁggge%%%gg \égsréhqa Yol9.an auxiliary tubular racking station 60 in the upper part of

the derrick 10, A crane 86 transports the tubular stands from the auxiliary tubular racking
station 60 to either the top drive 12, or to first 128 or second 130 tubular racking stations. 100531An

exemplary drilling rig, genergjiyringieajed-asRpef Hhe Hyenfionis-sheywun FIG. 1. Although an

offshore cantilever jack-up rig 12 is shown, other drilling rig or structure configurations and
embodiments are contemplated for use with the invention both for offshore and land drilling. For

example, thepRyenting iseualy-applicakie e Ariling rigs sieibasosem sy pmersibiesusupmersibles,
drill ships, barge rigs, platform rigs, and land rigs. Also, although the following is described in terms of
oilfield drilling, the disclosed

stands, whi}e‘ driliing operations are simultaneousiy and independently occurring. As shown
n the drawings, ts offline stand building comprises moving mbulars from a horizontal
position on the catwalk 22 adjacent to the V-door 26 of the derrick 10, lifting and guiding the
tubulars in the same plane to a vertical position directly above a preparation hole 46 with a
hortzontal to vertical ann 48, lowenng the vertically positioned tubulars into the preparation
hole 46, using a stand arm 58 to move the tubulars in the ve;tical position for connection nto
a stand by an auxiliary tubular make up device 56, and transporung the stand vertcally to an
auxiliary tubular racking station 6(} in the upper part of the dernick 10, A bridge racker crane
86 transports the tubuiar stands from the au::iliary tubular racking station 60 to either the top
drive 12, or to first 128 or second 130 wbular racking stations.

[0033]  An exemplary driliing rig, generally indicated as R, of the invention is shown in
FIG. 1. Although an offshore cantiever jack-up rig R is shown, other drilling rig or structurs

configurations and embodiments are contemplated for use witk the mvention both for



embodiments can also be used in other operating environments for non-penoleurn fluids. Further,
although the use of a top drive or power swivel is preferred, the invention can also be used with other
rotary systems, including, but not limited to, a rotary table. [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 usibote anddtadhieititl. shingxandgbjtis theshoseliolemihedanickived Aisisgspgnded from the
traveling block in the conventional manner. A drilling hoist or drawworks is mounted in the derrick 10,
as is known by those of ordinary skill in the art. The top drive 12 is aligned vertically with the well
center 14 isutteas sthimgaeoirstles) dbaeraviebyitg lcsaips, iStgemasintdom thesripdRi4ded rige in lifting and
moving tubuiars 20. [0055]Catwalk 100561In FIG. 2, the catwalk 22 is supported on the top of the
catwalk miss structure 24 (see FIGS . 5 and 17) adjacent to the drilling deck 16. As best shown in FIG.
5, the catwAlkR2lBnghtisErtkevpherie desaied Hlingaadiolf it najhedrcihesd/-door 26 of the

derrick 15 10. Although a single V-door 26 is shown, it should be understood that derricks may
contain
embodiments can also be used in other operating environments for non-petrolewm fluids.

Further, althqugh the use of a top drive or power swivel is preferred, the invention can also be
used with other rotary systems, inciuding, but not limited 1o, & 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 block in the
convenuonal manner. A drilling hoist or drawworks is mounted in the dermick 16, 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 dack 16, A deck revolving crane 18 is mounted on the rig R for
use in lifting and moving tubuiars 26.

{0055 Carwalk

[0056) In¥IG. 2, the catwalk 22 is supported on the top of the catwalk wuss structure 24
{see FIGS . 5 and 17) adjacent to the drilling deck 16. As best shown in FIG. 3, the carwalk

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



more than one V-door, and that the tubulars transported or moved in the present invention may be
staged through different V-doors. Turning back to FIG. 2, the online or primary side of the catwalk
contains the primary tubular handling station 28, which includes a carriage 30 whose longitudinal axis

or centerlinz iS éESt tiallllg/%i‘n glignme t with the well center 14. A mechanically driven pusher trolley
38 on the ¢ ?’rié\gJ 25768 BeaTPhTOVE RBTRal S8V bl wrdrEstHRA Al deisks MEVARRBIYh a single

catwalk 22 and catwalk truss structure 24 is shown, it should be understood that two different catwalks

and support ructures could be employed to support the primary tubular handling station 28 and
the auxiIiar3%'{'[]1%%Tt}i)zfil;l ﬁ%ﬁliﬁ%%t%?)é%%ﬁé%ﬂ%ﬁ%gﬁ%%ﬁ B RN il AR FESEADBY BERRY. Further, it

should be understood that the two different ...atwalks could be set at different orientations and/or

elevations. Altbeugh dhehaseiZakElG: ¥/.8fhe galumn u%agfﬁi’ng e catwalk truss structure 24 is
0 inders ' & c%%(t at é

shown as fixed, it should be understood that rollers ar emplatéd at the base S8 hat e catwalk
truss structure 24 could be rolled with the drilling deck 16 and derrick 10 if they were also configured to

move betwegihweltiaoationsix1 GRS 1ARrimany- thular advansing Siaen13 6RRLises afjeast the
well center 14. Also, a drilling hoist, the top drive 12, a tubular make up eT/icegE, a%}a”d?éder
equipment necessary

whose 1ongimdinai axis or centertine s substantially in alignment with the well center 14, A
mechanically driven pusher troliey 38 on the carriage 36 is provided to move mubular 36 to
and from the well center 14. Although a singie catwalk 22 and catwalk truss structure 24 is
shown, it sho_uld be understood that two different catwalks and supporting structures couid be
employed to support the primary rubular handling statior 28 and the auxiliary wbular
handiing station, generalty indicated at 54, as will be described below. Further, it should be
understood that the two different carwalks couid be set at different orientations and/or
elevatons, Although the base 25 (FIG. 17) of the column supporting the carwalk truss
swucmire 24 is shown as fixed, it should be understood that rollers are contemplated at the
base so that the carwalk truss structure 24 could be rolled with the drilling deck 16 and
derrick 10 if they were also configured to move between well locations.

[0057] A primary mibular advancing station 13 comprises at least the well center 14. Alsc,

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



to advance tubulars into the well center 14 can be provided in the primary tubular handling station 13.
A mousehole 32 is located radially outward from the well center 14, and is positioned substantially on
a line between well center 14 and the longitudinal centerline of the carriage 30. The carriage has
wheels that run on two parallel rails 34 mounted on the top of the catwalk 22. The rails 34 extend
across the UrifiFPeetRUE Y (e B horiar IHewete capitided r tho BEparshSwatnaRiBo, 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 Tﬁ primary tubular handling station 28 to the mousehoie 32 or well center 14. A

pusher troli&§58 " hGBUWTFRRIE 164 SF0 Baiie RmET Fomdes St HrIig. @afriage 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 t?: well center. 1%? section of the top surface
of the carrigag%éo ﬂ’§ ﬂ%%aggl %8’ L Hhe %@%Fé’ﬁl?’éelf}té?%g %ﬂ%fgg PRETHIRG SR EHPECelevate the
end of the tubular 36 nearest well center 14. The top drive 12 or other similar equipment can then

engage the&gtgg}gg%@borﬂg %ﬂ\%\@ n t%k%gla}r 6 is removed from the wgll center. 14, the pusher
trolley 38 can be replaced Wi{% a éyﬁoﬁvn t"r%ﬁe%atdfﬁuf}s%vm\fno i%ag?{)p%ré% in ?c‘é’.“ﬁ‘;egr%’é‘ %&\%En in use in
FIG. 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 to 2 location near the well
centar 14.

[0058]  Asshownm FIG. 2, a single tubular 36 can be placed on the top of the carriage 3¢.
The carriage 30 transports the tubular 36 along the rails 34 from the primary tubular handiing
station 28 to the mousehoie 32 or well center 14. A pusher trolley 38, whose wheels run on
two paralle! rails mounted on top of the carriage 30, pushes the tubular 36 toward the well
center 14 or mousehoie 32. A bydraulic lifter 39 (shown in elevation in FIG. 20) is located at
the end of the carriage 30 nearest the well center 14. A secton of the top surface of the
carriags 30 1s hinged so that the hydrauiic lifter 39 can raise the unhinged end to elevate the
end of the tubular 36 nearest well center 14. The top drive 12 or other similar equipment can
then engags the tubular 36 for lifong. When tubuiar 36 is removed from the well center 14,
the pusher wolley 38 can be replaced with a laydown tolisy 40 (shown in storage in FIG. 2;

and showr mn use m FIG. 29) 10 recerve the lower end of the vertical wbular when the



carriage 30 is moved near the well center 14. A remotely operable tubular make up device 42 (also
known to those skilled in the art as an iron roughneck) is positioned near the well center 14 and the
mousehole 32 for use in assembling and disassembling tubular stands. 10059) HTV 100601As further

shown in FIG. 2, the offline or auxiliary side of the catwalk 22 has a pige rack 43 for the horizontal
D B A R T S Rty ot o e B eraAR rubuar 44

. ?, £ 15 xao
staging of tubulars. AS discussed
substantially in alignment with a preparation hole 46. As will be discussed below in detail, the tubular

44 is preferghly jp qlionment wi reparation hole 46 to facilitate the guided path movement of the
tubular by the horizontal to ve%%g amrr%e4 (referred 105 )fsfﬁsenb%%gféecﬁg Brereraily stores

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

48. As bestahgwniRiReAIasYiRp0 BIG S e Ak AR s 3 ydaicall operated indexing

arm assembly 50 that rolls the tubulars toward the pick up locationor the 28, Hydraulically
activated separators 52 isolate the one tubular 44 that is to be gipped by the HTV 48. The pipe rack 43
is also indepmggr mgnked so that the operator of the deck crane 18 can place the tubulars in a
consistent location. The deck crane 18 is used to place tubulars

{0060]  As further shown in FIG, 2, the offiine or auxiliary side of the carwalk 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
hoie 46. As wili 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 mbular by the horizontal
to vertical arm 48 (referred to as HTV). The pipe rack 43 preferably stores approximately 3
auxiliary tubulars. Any type of bular can be placed in the area for pick up by the HTV 48,
As best shown in elevation view in FIG. 3, the pipe rack 43 has a hvdraulically operated
mndexing arm assembly 50 that rolls the tubulars toward the pick up location for the HTV 48,
Hydraulically activated separators 52 isolate the ons tubular 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 2 consistent location. The deck crane 18 is used to piace wbulars

on both sides of the catwalk 22 {see FIG. 18). Tubulars on the carriage 30 and on the pipe

18



on both sides of the catwalk 22 (see FIG. 18). Tubuiars 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 arrn or pick up arm 58. Also, the
HTV 48 anéethdhresrnttipnindlerizent gashionitapgrallsUtarcashkehap aelinestdesgioitan 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 declyl%’?é%ﬁ)ﬁ\fﬁ}iﬁdﬁﬁéﬁé%n 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 drawicﬂﬂ%ﬁ: th Iocaq%%of ﬂ‘j‘lf stand arm 58 in relation to the auxiliary tubular racking 60. FIGS.
5 and 7 show te adXiiAR ERURIE TERALRE Stiero BRI EInGA catshpR 3t e CamiaI 82 FIG. 6 best
shows the HTV 48 gripper assembly 62 having grippers 62A or 62B that grips a tubular 44 as shown in
FIGS. 6 an %JﬂﬁjHTVbAﬁ? hgs j%ipi%lﬂeﬂ.arrn The HTV 4 _moves vertically and perpendicular with the
drilling deck 16 USINg a hoist %n?slee" mi%i TR oty RE A SN BR SHEKIS HRGURERY to two rails
66 attached to a substantially vertical frame 68

Also, the HTV 48 and the preparation hole 46 and an anxiliary wbular make up device 56
{e.g. iron roughneck) can be provided in and/or adjacen: to the auxiliary nzbular handling
station 54, FIG. 24 iliustrates the capability of the stand arm 58 to grip tubulars in either,
when lowered, the preparation hole 46 on the driliing deck 16 (shown in phantom view), or,
when raised, in the auxiliary tubular racking station 60 mounted up in the demmick. FIG. 2A
shows ar alternative configuration to that shown tn FIG. 2 and the other drawings of the
location of the stand arm 58 in relation to the auxiliary tubular racking 60. FIGS. 5 and 7
show the auxiliary tubular handling device or HTV 48 as seen from the catwalk 22. FIG. 6
best shows the HTV 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 drilling deck 16 using a hoist 63 (see FIG, 16) driven wolley
assembly 64 that is mounted to rwo rails 66 attached to 2 substantally verucal frame 68

connected o the derrick 16. The hoist can also be mounted on the drilling deck 16. It is



connected to the derrick 10. The hoist can also be mounted on the drilling deck 16. It is contemplated
that a rack and pinion or a hydraulic cylinders mechanism could be used in lieu of a hoist driven
system. The HTV 48 is fabricated so that it can grip a substantially horizontal tubular from the pipe
rack 43 on the offline side of the catwalk 22, lift the tubular vertically from the catwalk 22 while keeping

the tubular*SBERBARSIPH Szt taf oSS ity BEHI6 RARSSSHIBRC FRSMIE MR RS U858 imbek thereafter

guide the tubular in the same plane 90 so that the tubular 72 is in vertical alignment with the
preparation oge.46 shown in Fli‘g JI%}VT e size, shape, and configuration of the HTV is exemplary
and illustrative S AR SYAEFsi288 S shafess %ﬁ&%%ﬁ%%%ﬁb‘hg & SbsHI8A e ate the same
guided movement of the tubular. [00621Preparation Hole 100631 The preparation hole 46 is shown in

detall FIGS 1049.45,111¢ denth,of the preperation hole. 46 sande. adiusted fof e, diferent lengihs of
tubulars placed in'it. The varia eﬁg dcéjte, 0 r

e IS necessary to accommo rékample, Iarpipe (27 to
32 feet), and casing (37 to 43 feet). The depth of the preparation hole 46 can be adjusted so that there

s enough qkhe, by eutening ahoys. e Ao 55k i Al e Alian wiugmale up

device 56 to grip the tubular in the hole 46 and connect or disconnect’it with another

norizontal position (shown i FIG. 17), and thereafter guide the tubular in the same piane 90°
so 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 1s exemplary and illustrative only, and other

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

. tabular.

{0062]  Preparation Hole

[0063]  The preparaton hole 46 is shown in detail in FIGS. 10w 15, The depth of the
preparation hole 46 can be adjusted for the different iengths of rubulars placed i it The
variable length is necessary to accommodate, for example, drill pipe (27 w0 32 feet}, and
casing (37 10 43 feet}. The depth of the preparation hole 46 can be adjusted so that thers is
enough of the mbular extending above the drilling deck 16 tc allow the auxiliary tubular
make up device 56 to grip the tubuiar 1 the hole 46 and conpect or disconnect it with another

rubuiar above the hole 46. The HTV 48 can also sat the lowear end of & ubular o the



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 it is released by the HTV. The preparation hole 46 can hold smaller tubulars, such as completion
tubing (for example 2 7/8 Inch OD), and larger tubulars, such as casing (for example 9 5/8 inch OD).
Since differ8FPaianeatae i A ks taltbeiplsee ddrnnthepprégrdintdrmimoid 8, ttshodnmrsipiated that the
preparation hole 46 could include a cennalizer to center the tubular so that the vertical centerline of the
tubular remains in venical alignment with the vertical centerline of the preparation hole 46. The

centralizer 368 d8rifptadm T atieBRed B s r bY hyldhamnrearmtieadialt At ararbinjddvmaliemembers to
center the tubular. [0064]Stand Arm [0065]Returning to FIGS. 2 and 2A, the stand arm 58 can pick up
a single tubul ﬁgs or stands of two or more tubulars, Preferably the stand arm 58 has a gripper head

r i .
74 attached T3 & R b LIBIRELEP MG BHH T * #R@ 5 ipPe EHED 4281 dHE FUBHIAS 16U58 Fotated

while within its grip, as the tubulars are threaded. The pick up point for a tubular is slightly below -
pset localion 2PN e iRsles YRSE. BB P ERie HANSIeL R LIS DHIPLERRNgeS

er tuoulars will be placed in the
preparanion hole 46, it is contemplated thgt the preparation hole 46 could include a centralizer
to center the tubular so that the vertical centerline of the wbular remains in vertical alignment
with the vertical centerline of the preparation hole 46. The centralizer could comprise an
mflatable member or hydraulically radially inwardly driven members to center the tubular.
[0064] Stand Arm
{0065}  Returning 1o 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 gnpper head 74 attached to
the end of a telescoping arm 76. The gripper head 74 allows tubulars to be rotated while
within 1ts grip, as the tubulars are threaded. The pick up point for 2 ubutar is slightty below
the “upset” location on the mbular where the ousside diameter (OD) of the tubular changss
diameter. As best shown i FIG. 20, the stand arm 38 is mounted to a hoist 78 driven wolley
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 rails 82 that are atiached w2



diameter. As best shown in FIG. 20, the 'stand arm 58 is mounted to a hoist 78 driven Tolley assembly
80 (see plan view in FIG. 2A) that moves vertically and perpendicular with the substantially vertical
frame 84 mounted to the derrick 10. Although the hoist is shown on top of the vertical frame 84, it
should be understood that the hoist could also be mounted on the drilling deck 16. Although a hoist
driven systeHPRERHEIWY cTHEH TR afdompanipd er ses stemivit Hrabkbmgipihtorwist nplieamienoytinders drive
system could be used instead. As shown in FIG. 2, the stand arm 58 could move in a horizontal plane
along the lon 'tudinalr;} Is of the trolley assembly 80, which is parallel to the line between the tubular

44 and the BrephYats A4 K 18R Bp Y EFR OB e e SRR Koting B eeabaiéw the stand

arm 58 to extend and retract in a horizontal plane perpendicular to the line between the tubular 44 and

the preparatja .hr9l 6. While the stand arm 58, as shown in FIG, 2, does not rotate about a vertical
axis, the altélflrﬂé?e ‘fﬁ%ﬁl%%irﬁgﬁ?‘é%ﬁ o8 S SROPTES IR0 RISR B WIsEHpRIdEHiA 58A in a

horizontal plane about a vertical axis, in either embodiment, when the stand arm is in its lowest

position near%{ggn(ygm q] %kcilrg,.thet lescoping arm 76 ca gtgg%(il out tq rip with the héa d74
tubulars extending ut%[}t%eypre%lécrg i%ﬁ OIE 46 TRE Stana arm” i%l%t@fﬁ%cg‘[% ?&ﬁﬂ%‘l@bular or
stand out of the preparation hole 46, and thereafter retract

2, the stand arm 58 could move in a horizontal plane along the longitudinal axis of the mollay
assembly 80, which is parallel to the line between the wbular 44 and the preparation hole 46.
A telescoping arm 76 {see FIG. 2A) could be used to allow the stand arm 58 to exiend and
retract 1n 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 pivet about
pivot pin 584 in a horizontal plane about a vertical axis. In either embodiment, when the
staad arm 18 in its lowest position near the drilling deck 16, the telescoping arm 76 can extend
out to gnp with the head 74 wbulars extending out of the preparation hole 46. The stand arm
58 15 fabricated to lift & tubular or stand out of the preparatior. hoie 46, and toereafier retract
and either move or rotate so as to hoid the tubular or stand in a substantialty vertical position
1n the area of the auxiliary wbular handling station 54 but out of the path of a tubutar moved

oy the HTV to the preparation hole 46. The stand arm 58 is also fabnicated to reverse the

[
o



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 or stand from the auxiliary tubular racking station 60 to the preparation hole 46
for disconrSat HYW%%%SEWJ&H%G% HoskE estRed S mehy Aectian MRS BdeRg HRsaY load
carrying ability is adjustable for any combination of different sized tubulars The stand arm 58 is further
capable ofﬁcootnt{glledm move erlt %fgquégglar stand in a vertical position up the derrick 10, and placing it
in the auxiliary tu%ﬁfé?ﬁé’ﬁ%o TP SO RIBE R Y &8 ABR I IR P SBKEAD SKB\ I FIGS. 3 and
4, a bridge racker crane 86 is mounted in the upper part of the derrick 10. Two parallel horizontal
support beams %§ for the bridge crane 86 are attached in the upper part of the derrigk to the derrick
uprights 90?%55 csiugpmp}c"f"rii gg%%ln |ga8r%%ég S@é‘&f&ﬁ%ﬁ‘%ﬁ‘ggqﬁé HISEREERHSM 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 arg:mannted i Bedop phead ahihas SURRNLISANS. A8 Jhe.fiane biidge beam 94 spans

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

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

[0066] Bridge Racker Crane

[0067]  As shown in FIGS. 3 and 4, a bridge racker crane 86 is mounted in the upper part
of the derrick 10. Two paralle! horizonta! 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 berween the two support beams 88. The crane bridges beam
carriage assemblies 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 carmage assembiy has a rack and

pinion drive unit 100 to move the bridge beam 94 along the rails 92. A cross rravel unit 102,

[9]
123



carnage assemblies 96 (see FIGS. 4 and 8) have wheels 98 attached to and resting on their
respective rails 92. As illustrated in FIG. 4, at least one end carriage assembly has a rack and on drive
lin 00 to move the bridge beam 94 along the rails 92. A cross travel unit 102, as shown in FIG. 4 and
in section view in FIG. 8, is mounted on the bridge beam 94. The cross travel unit 102 has wheels 104
that that ruASSAAHB Briige beasinoactiony s deF Knhdpinmauminvkon the fusize remd e beoss travel it
102 along the length of the bridge beam 94. A slewing ring 108 under the cross travel unit 102
connects with a mast and c¥linder guard truss 110 mounted under the cross travel unit 102. The

slewing rinG P T ANBVWEHE friRsswPER T U b BB SLR Q% i CRIgX R Ye SESRAGHRY AREIG. 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 assembl 4 rim on vertical rails 118 mounted on the truss 110. The trolley
assembly ﬁlﬂl?g AR SR R S TR e L@f‘tp%ﬂ?e%ﬂgz ¢ W&%ﬂaﬁ%%ﬂ%ulleys 120 is

shown, it should be understood that other systems are contemplated, such as rack and pinion and

s ol RS AR 0GB e oy A L i oo s
guard truss 110 mounted under the cross travel unit 102. The slewing ring 108 aliows the
truss 110 to rotate about a vertical axis, as best shown in FIG. 4. As shown in FIG. 8, 2 grip
head assembiy 112 is mounted to the truss 110 by a troliey assembly 114. The wheels 116 of
the troliey assembly 114 run on vertical rails 118 mounted on the truss 118. The wolley
assembly 114 is raised and lowered with a system of pullevs 120, Although a system of
pulleys 120 1s shown, it should be understood that other systems are contemplated, such as
rack and pinion and hydraulic cylinders,

[0068] Due io the difference in length bf’:twee_n casing and drill pipe, casing stands
typically consist of two tubulars, whereas drill pipe stands typically consist of three rubulars.
As shown in FIG. §, when casing is being handied, a casing frame 122 can be attached 1o the
trolley assembly 114 mounted on the truss 116¢. The casing frame 122 is attached to the

tolley assembly 114 at the sworage hanger points 124 of the casing rame 122, The casing



As shown in FIG. 9, when casing is being handled, a casing frame 122 can be attached to the trolley
assembly 114 mounted on the truss 110. The casing, frame 122 is attached to the trolley assembly
114 at the storage hanger points 124 of the casing frame 122. The casing frame 122 has-a casing grip

head 126 tgat ca ge used to grip casing in the vertical position at the location of the upset or collar.
100691Tu R{é RAG <5108 REP Di6try DANEA ke REREIGETPAABNE thibe teborpraitiong stations are
mounted in the upper derrick 10 for storage of tubular stands. The first tubular or casing racking station
128 (show iQieIevatioPtglg FIG. 4) is set at a lower elevation than the second tubular or drill pipe
racking station %36%%%s a‘n‘ff’csl% %P’tjﬁ’ﬁt the shorter tubular stands, such as casing, will be placed in
the first tubular racking station 128, whereas longer stands, such as drill pipe, will be placed in the
second _tubﬂ%g ckiﬂgja ar‘ti?a@kg’OStE lct)p1 first and secqnd tybular racking stations (128, 130) are
conventional finger by those skilled in the art. Remotely operable spears or
lances 129 are used to hold the tubuiars into position while in storage. When the derrick arrangement

precludes theyspears onlaneesFiaq exiending Deyond he envelops.erfogiprint of the derrck 10,
. NS

. . ¢ 1 the upper
conventional fingers, such as used on the first 12 =

derrick 10 for storage of tubular stands, The first tubular or casing racking station 128
(shown in elevation in FIG. 4) 1s set at a lower elevation than the second tbular or drill pipe
racking station 130. It is anticipated that the shorter tubular stands, such as casing, will be
placed in the first tubular racking station 128, whereas longer stands, such as drill pipe, will
be placed in the second tubular racking station 130. Both first and second rubular racking
stations (128, 130) are conventional finger boards as understood by those skilled in the art.
Remotely operable spears or lances 129 are used to hold the tubuiars into position while in
storage. When the demck arrangement precludes the spears or lances 129 extending beyond
the envelope or footprint of the derrick 10, convenuonal fingers, such as used on the first 128
or second 136 wbular racking stanions, are contemplated. The auxiiiary racking station 60 is
mounted below the first rbular racking station 128, The bridge racker crane 86 is abie to
travel over the area of all three racking stations, as well as the well center 14. It can

mansuver tubulars intwe and out of all three wbular racking stations. The bridgs crans can

)
L



or second 130 tubular racking stations, are contemplated. The auxiliary racking station 60 is mounted
below the first tubular racking station 128. The bridge tacker crane 86 is able to navel 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 25 also move tubulars between any of the three
tubular ractfSgrétsiBPean BT prrRichethmedentn mekkingctativsh sndida catids2lfsishown 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 mafFEEERASI STARGH &%k oraehslSA St iierE ¢ o A NTRIPHES! Kb oraeatiemekn®ia4 is
mounted on the derrick 10 above the drilling deck 16 (as shown in FIG. 5) for control of the HTV 48,
nr

stand arm f'58,Ereglarglé;glorg)h le 4%%%3%%%%%? 30, The block control diagram for_the drill floor control
station cab T3218 Srowis T ETS 3R RS BELEH SR R UBBAP Bt B5AH Yltions with the
centralized power unit 140. 100711 Method of Use [0072]Offline

and second 130 tubular racking stations. The block control diagram for the derrick man’s

control statio_n cab 132 1s shown i FIG. 30A. A drill fioor contro! station cab 134 is

mounted on the dernick 10 above the driliing deck 16 {(as shown in FIG. 3) for contro! of 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 146,

10671)  Method of Use

[0072] Offline

[0073]  The present invention is also directed to 2 method of offline stand building while

driliing operations are simultaneously and independently cccurring. It should be understood

that while the offline stand building operation occurs as described below, driliing operations

may be simuitaneously occurring. For exampie, while offline stand building is cccurring, 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 wop drive 12 for drilling or placement in

)
o



[0073]The present invention is also directed to a method of offline stand building while drilling
operations are simultaneously and independently occurring. It should be understood that while the
offline stand building operation occurs as described below, drilling operations may be simultaneously
occurring. For e amplelﬂévhil offline stand building is occurring, the bridge racker crane 86 can

r

remove co%%?éﬁiéaeﬂiﬁr SRS SREIORIAESR T FeRiar PHFh 4816 2 or0dS, 128 or 130 and
carry them to the top drive 12 for drilling or placement in the well center 14. Alternatively, single
horizontal %ﬁ@%@gé,ﬁjc%% tuglélla:{QB , celr;tbe t?dvanced fro th? carriage 30 directly to a location
near the well center 14. The toprarve 12 car Ataiies A8 Rt BFaceaid dubaisdierd2 20), lift it
into the vertical position (FIG. 21), and move it through or stab it into the tubular extending above the
well center.14 ' n ngaged-far drilling, and the process re .eatﬁ_q hen another
tubular is ncé;:gc?é%a.g[%glg]%%@;#c?u%% %}Igs)g1 ﬁg%af% rg%b"cﬁhg%b\}hﬁlemtkt% method 8?%% |n§'lstands of three
tubulars is described below, the same method can be used for the construction of stands with other

numbers of tyhutarseWithytaakpdesstanding . aceordinadndane.sxemplany erofadiment of the method

of the invention, an offline tubular stand may be assembled in"the following manner: [0075)As shown
in FIG. 16, the HTV 48 grips a single tubular 44 (referred to as the first tubular) on the pipe rack 43 on

the offline sigleigidhe catbalbsZgahiedaithe, it ferizenial pasiianwEhe st ivhiansd 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's in venical alianraent with the preparation
hole 46 (FI®&8ds.(phantom

[6074] 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:

[0€75]  Asshownin FIG. 16, the HTV 48 grips a single wbular 44 (referred to as the first
tubular} or the pipe rack 43 on the offline side of the catwalk 22 while in the first horizontal
posinon. The first tubular 44 15 lifted swaight up perpendicular to the catwalk 22 to the
second horizontal position, as is shown in FIG. 17. The tubular 15 then rotated 90° in the
same plane so that it 15 in vertical alignment with the preparatior hole 46 (FIGS. 6 {phantom

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



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 preparation hole 46 is
adjusted so that when the tubular 44 is released, a portion of the tubular 44 remains above the drilling
deck 16. The HTV 48 moves straight up vertically, and simultaneously rotates back 90 to the second
horizontal FEETRIRQRIESPIBIrARARIROth ACa e 2b%iswRulsF fbitreivaas! SretherINaABoTbE occurring, the
stand arm 58, which is at s lowest vertical position near the drilling deck 16 (FIG. 2A phantom v e ),
extends to the $rep

ti le 46 and grips the first tubular 44. As sh in FIG. 20, the stand
55 it the KIERIEH S BLT B AL ROrAIEN HOHE HORHINAE St AHEF e ROBKRAF B OuRcal

position. The stand arm 58 thereafter retracts and moves andior rotates so as to move the vertical

hamdine <t B e R S e LB i 6. 21 the

handling station 58 so as not to intetfere with the
HTV 48 lowers to the first horizontal position, where it grips another single. tubular 70 (referred to as

the second {byiankdhal has esnroed iIo.posINaD Wil the jndexing arq asgembly 50 on the pipe
rack 43 on the offline siséle of the catwalk 22 %FIG. %B #55 ﬁwsﬁgéo @%?)?\J/e’s S rfl;ﬁg%‘t %mef() the
second horizontal position,

actions of the HTV 48 are simultanecusly occurring, the stand arm 58, which is at its lowest
vertical position near the driliing deck 16 (FIG. 2A phantom view), extends to the preparation
hole 46 and grips the first mbular 44. As shown in FIG. 20, the stand arm 58 lifts the tubular
44 out of the preparation hole 46 while maintaining the wbular 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 mterfere with the path of the HTV 48.

{0676]  As shown in FIG. 21, the HTV 48 lowers 1o the first horizonta! position, where it
grips another single tubular 70 (referred to as the second tbutar) that has been rolled into
position with the indexing arm assembiy 56 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 positior of FIG. 20 and again rotates 90° in the same plane aligning the second

rubular so that it1s vertically over the preparation hoie 46 (FIG 22). The HTV 48 lowers the



similar to the position of FIG. 20 and again rotates 90 in the same plane aligning the second tubular so
that is vertically over the preparation hole 46 (FIG 22). The HTV 48 lowers the second tubular 70 into
the preparation hole 46, and releases it. The HTV 48 then simultaneously moves straight up and

rotates 90Q back tq the second horizontal itiop. As is,.shown i FI%; imultaneously while that
occurs, thé %%%t%%a%‘gf& ehad %ﬁ%‘%ﬁ@ rSP gotaééédt%%?f & igct (ﬁ?@i‘%‘hlign the first tubular
44 over the preparation hole 46. The stand arm 58 then lowers the first tubular 44 so that the auxiliary

by mak up dexiee B8 coRcompE il ssecond Bular 10,G10, 23) The ctand atm 53 then

lifts the tubular stand (44, 70) out of the preparation hole 46, and again FEtPactsPaRd Tovas 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:2dxwhieths, SR am.eA iberioring sueh Gaeraians TV 4G smultancousy

picks up, lifts, and rotates a third tubular 72 in the same manner as previously described. The HTV 48
lowers the third tubular 72 into the preparation hole 46, and releases it. Again, a portion of the third

tubular 72 iemaies extessesoutatine arppaation hsle.depbaverths drilling desk 16. The stand arm
58 moves the tubular stand (44, 70) back alignment with the preparation hole 46, and lowers the stand
(44, 70) over the third tubular 72

stand arm 58 ther iowers 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 38 then lifts the mbular
stand (44, 70) out of the preparation hole 46, and again retracts and moves or rotates 10 move
the vertical stand (44, 70) out of alignment of the HTV 48 with the preparation hole 46, As
shown 1 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 manmer as previousty
described. The HTV 48 lowers the thurd mubular 72 into the preparation hole 46, and reieases
it. Again, a portion of the third tubular 72 remains extended out of the preparation hole 46
above the drilling deck 16. The stand arm 58 moves the tubular stand (44, 70) back o
ahgnment with the preparation hole 46, and lowers the stand (44, 70) over the third wbular 72
for connection by the auxiliary tabular make up device 56 (FIG. 25).

f0677]  Asshown n FIG. 26, the stand arm 38 lifts the completed stand (44, 70, 72) out of

the preparation hoie 46 and moves it in a vertical position 1o 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 prenaration 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 VRGFREH AT & Sasalidie s s AR e GO RN IR EF ITRESS S\IRESHD duxiliary racking
station 60 preferably has capacity for approximately 10 tubular stands, other capacities are
contemplated. [5073%6\ sg)(rjwn in FIG. 27, the bridge crane 86 can remaove a tubular stand (shown for
illustrative BETP gi?;fs

Se FHEL A REPERICP GO G IHGH i AR SRPHiRe 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 ither the first 128 or second 130 tubular racking stations as
appropriatguéﬁﬂéé%%%aﬁﬁ SFi céﬁ%ﬁé&@ggﬂﬁs&i@%‘t@?ﬁé"igﬂﬁ%ﬁ, Sﬁﬁ@%g%ne operation is

shown in FIG. 28 with a tubular stand (44A, 70A) of casing. The casing frame 122 is attached to the

bridge cra%geg&%ogr%nr%%%éﬁilier%gﬁ%rﬁgmswtgﬁfdwtzlil S 1%%%9%%& jré gha% first tubular racking station

128. The remote are shown i end view 1 the first tubufar racking station 128.

contemplated.

[0078]  Asshown in FIG. 27, the bridge crane 86 can remove a wbular stand {shown for
tllustrative purposes as a drill pipe stand (44, 70, 72) aithough any other stand in the station
60 could have been used) from the auxiliary racking station 60 when not performing oniine
operations. The bndge crane 86 can move a stand 1o either the first 128 or second 13¢
tubular racking stations as appropriate and necessary, or it can move a stand directly to the
top drive 12, The same operation ts shown in FIG. 28 with a rubular stand (44A, T0A) of
casing. The casing frame 122 is attached to the bridge crane 86 for nandling casing stands
that have been placed in the first tubular racking station 128. The remotely operable lances
129 are shown m end view 1in the first tubular racking station 128.

[0679]  Ascannow be éeen from the above, as the bridge crane 86 1is being used for online
operations, ther the offline stand building actvities can still continue uninterrupted. The

bridge crane 86 is not in the critical path of the offline stand bullding operation. There will

30



100791As 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
functionalifF SFHIE Bth¥Rep etttz roosdOwilhe oth metiskardrIcEing enemtBawpasadessribed above
relative to the offline operations, FIGS. 18 to 22 also illusmate how the primary or online drilling
operations C%ﬂ roceed simultanequsly with these offline operations. As shown in FIG. 18, the deck

crane 18 pfa REIREIBSh e AR B P VR tRE BRMIEBperation 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. Edbgdjydrgﬁii%%lly activated front pipe lifter 39 slightly elevates the end of the tubular 20 near
the well center 14 the tubular is gripped by the top drive 12 (FIG. 20). The top drive 12 then lifts
the tubular 20 to the vertical position (FIG. 21) in alignment with the well center 14, and thereafter

perors i o 201EiCna2) Te AoYe SERBLANAR PRIRIEGS ARG B asgd ubuiar so that

FIGS. 18 to 22 also dlustrate how the primary or online drilling operations can proceed
sumultaneously with these offiine operations. As shown in FIG. 18, the deck crane 18 places
a wbular 20 on the carriage 30 while the offline operation is occurring. As shown in FIGS.
19 to 20, the carriage 36 moves the ubular 20 across the drilling deck 16 and toward the weil
center 14. The hydraulically acuvated front pipe lifter 39 siightlv elevates the end of the

 tubuiar 20 near the weli center 14, where the tubular is gripped by the top drive 12 (FIG. 20).
The top drive 12 then lifis the mbular 20 to the vertcal position (FIG. 21) in alignment with
the well center 14, and thereafier lowers the rubular 20 (FIG. 22). The above steps can be
performed agaimn with a second tubular so that the second tubular is posinoned for connection
by the tubular make up device 42 with the twebular extending above the well center.
[0082] Lavdown

[0083]  The oniine and offime operations can aiso be simultaneousty 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. 100821Lavdown
[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 orig%ng@g%'tﬂptﬁgg%ﬁ 3P Rulls gb%%%%%%}gﬁ% e‘H%‘dﬁE‘ Lgéen%\%%gl center 14 for

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

bridge crargi8upRetBRIROHEH AN et e RLIRNLIRGKING SaliPNS The figds,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 a single tubular, for example tubular 20 (FIG.

29), is discabuRetashdiieanttetibe wapewvartwitatbedepsiive 12rsathakihedawer 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 ginst drackitdniardntiercadifiid 22 @s shoiwh 110 fGra0t-1 0084 |The: foreaeiny sisclosure and

description of the invention is illustrative and
transported 1o one of the tubular racking stations. The stands of tubulars can be
simulianeously and independently disconnecied 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 tubuiar, for
example mbglar 20 (£1G. 29), is disconnected, it can then be maneuvered with the top drive
12 so that the lower end of the vertical tubular 20 is placed on the laydowr wolley 40
positioned at the end of the carriage 30, which carriage has been positioned near the well
center 14. The carmage 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 iliustrated system and
construction and the method of operation may be made without departing from the spirit of

the mvenuon.
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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
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 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 B&l}ﬁ@s in a substantially vertical position, wherein said stand arm is configured to
operate while said primary tubular advancing station is advancing the first tubular to said well center

and independently of saifl gréfeatYdidniag ashiaBgsnshbtRMeHsing: a first tubular racking station
elevated above said drilling deck and adjacent to said stand arm for holding the second tubular from

said stand arm; and a bridgedriickederahavegndgigtecktdenove the second tubular between said
first tubular racking station and said well center, wherein said stand arm is configured to directly
position the second tubular witi? SEAG- S iRFIERERRA ARG 9HiRE ¢5%tem of claim 1, further
comprising a second tubular racklnigngtay n Jglé)gfllsloned ab%\{i% nS?Idacg\I(gIEQg decgi%;{}%o‘dmg the second

. . . I U vancing g r ng a Utar .
tubular, wherein said bridge rackBr Crane 15 €01 igured 10 move hETELSHE f &fiveen said

second tubular racking sfajipn axskeRiGhiS N FRElIN BiatiQPstantially 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 tubularis in a
substantially vertical position, wherein said stand arm is configured to
operate while said primary tubular advancing station is advancing the first
tubular to said well center and independently of said primary tubular
advancing station;

a first tubular racking station elevated above said drilling deck and
adjacent to said stand arm for holding the second tubular from said stand
arm; and
a bridge racker crane configured to move the second tubular between

said first tubuiar racking station and said well center, wherein said stand arm is
configured to directly position the second tubular with said first tubular racking
station.

2. The system of claim 1, further comprising a second tubular racking station
positioned above said drilling deck for holding the second tubular, wherein said
bridge racker crane is configured to move the second tubular between said

second tubular racking station and said first tubular racking station.



