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[0062] 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 transporting, assembling,
storing. and disassembling oilfield tubulars in and around 2 single driliing deck, derrick, and
rotary system while driliing operations are simultaneously and independently occurring.
[0066] 2. Description of the Related Art

{6007]  Drilling for oil and gas with a rotary drilling rig is being undertaken 1o increasingly
greater depths both offshore and on land. The increase in depth transiates into longer driliing

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



some offshore rigs can exceed U.S. $400,000 to $500,000 per day). Therefore, any productive
operation that can be accomplished independently of drilling operations to save even small amounts of
time in the drilling process is economically significant. [00081The term "tubular" as used herein means

all forms of drill p)igpe (including hg%\g Weight drill pipe, such as HEVI-WATE(tm) mbulars), casing, drill
collars, linéPBoORSHFRERS¥R RSV ahd tihEPtyps Ut HASar §RAoWPETARRE 88Y HEVI-WATE(tm) is

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

tubulars mBSEHIS BT ARSI B StA7 R TRk TRrd AR R OB RS SPERI BE e tBular 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. cannecgting together two or maqre sin g% sections of tubulars. In the
past, stand¥ ﬁ%\%’%@%‘ﬁoﬁge Bi%%‘%ﬁﬁ&ﬁﬁ‘ﬁ%% sf%ﬁfr%f’ﬁ%?%%lé‘%‘g BMs 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 ratayy, driling, One o{)&pe,,benefg of.the top drive is th it.ﬁan drjIIinth r%-assembled

gre e . a5 use 2ln.me . clid g -
tubular star%s. herefore, the creation an ?%%rnﬁh??g &Stﬁ)u grngt%mqéls |H1§8;3Lenn erﬁr?o of the drilling
process is a potentially important way to save time and money.

weight arill pipe, such as HEVI-WATE™ mbularg), casing, drili collars, liner, bottom hole
assemblies, and other types of tubulars known in the art. HEVI-WATE™ 5 a regstered
trade mark of Smith International, Inc. of Houston, Texas. Dnlling operations reguirs
frequent stops when a small part of the tubular stning extends above the drillmg deck.
Additiona! wbulars must be moved from a storage rack and connected with the upper end of
the rubular string, which may cause significant delay in drilling. The length of a typical
single drili 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 been assembled or made up
with four or five singis sections of tubulars. A top drive rotary system is often used in place
of the rotary table to turn the drill string, and i1s now the prevalent method of rotary drilling.
One of the benpefits of the top drive is that it can drill with pre-assembled mbuiar stands.
Therefore, the creation and handiing of wbular stands independently of the driliing process is

a potentially important way t¢ saves tme and money.
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[00091 A method and system of handling tubulars simultaneously with drilling operations is described
in U.S. Pat. No. 4,850,439 to Lund, the disclosure of which is incorporated herein by reference for all
purposes. Lund proposes a preparation ole d an auxiliary hoist for offline stand building. While drilling

operations ccugring, Lund proposes, a first tuhular being lifted in a vertical position when the
auxiliary hé?sﬁ%igé?moéé%ﬁgﬁlh é\l/%%% ?ﬁﬁ?fﬁﬁ‘#ﬁﬁl&f%é‘?@%ﬁ]ﬁﬁ“ﬁﬁ?ﬁ%ﬁéy c‘ﬁ’gﬁ’e SRR Yowered into
the preparation hole. Lund proposes that another tubular can then be swung over the first tubular for

connection, (| ent, 7,40 .8,In. 19). For a third tubular, if the free space below the
top of the pl?(e%ga%a?tgi%&n%ﬁélfg?ilg té%lg] 'tf%:'ﬂ%n§ @h%)%etﬁglt 811‘?%\?0 tbu 31%,0 iﬁ%ld%r%r%%%o%% her auxiliary
hoist. In such circumstance, the preparation hole must be displaced or Ited from the vertical

suspensior g, izt adianiAalsL (3 PR AU iR 810, 681 405 1 40,10 lAnother
offline stand buildflyng r%etheod ang%)r/%tem has%) e psr%po%eeg%y Ié%m%évfbg%%?aaﬁ’gg}% ?rllsgtapore.
Smedvig proposes a self erecting offshore tender rig to transfer and erect drilling equipment on a

platform. Afigrotinendiilinoransinmentis eracted anthe.platiom, Srmedvig BFQF&S@% f:igh line cable
system to move tubulars from the tender rig to the platform, a racket crane at the top of the derrick that
moves parallel to the drilling deck,

tubular being lifted in a vertical position when the auxihiary hoist is moved upward so that the
tubular is swung from the cable over and then lowered into the preparation hoiz. Lund
proposes that another tubular can then be swung over the first bular for connection (‘436
patent, ¢ol. 7, In. 58 to col. 8, In. 19). For a third tubular, if the free space below the top of
the preparation hole is less than the length of rwo tubulars, Lund proposes another auxiliary
boist. In such circumstance, the preparation hole must be displaced or tilted from the vertical
suspeasion Lne of the first auxihary hoist (439 patent, col. 9, in. 38 10 col. 10, In. 46).
[0010]  Another offline stand building method and system has been proposed by Smedvig
Asia Lid. of Singapors. Smedvig proposes z self erecting offshore tender rig to tansfer and
erect drilimg equipment or a platform. After the driliing ecwipment is erected on the
platform, Smedvig proposes a agh hine cabie system to move tubulars from the tender nig w0
the platform, a racker crane at the top of the derrick that moves parallel to the drilling deck,

and two preparation holes.
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single tubular on the rig can be manually connected at both ends while in horizontal position to the
high line cable system. The high line cable system used to lift and transport the tubular across the
water from the rig to the pipe ramp on the platform, where the tubular is manually disconnected. A
gripping de(\@iﬁgon ected by cable to a haist on the racket crane is then manually connected to the
upper end tu G PSS (R s ime pRera RREh D RYSHTIR S8 therplisioTssion, 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 %ee%%nﬁérﬁ%%%é)%ﬁnf%l&&?H%ﬁﬁﬁﬁ%é‘%%%ﬁt B8 PefRe X BFith RPTPE Rl BRIEIORor

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

crane and lowered for connection with.the. second tubular for a th 4( . .%e completed stand is hoisted
up and carr?gégby elfiécclggfr%cs gr%én t'ol%:;%1 ?/glr;%gf‘%u‘bau érsg%félglé Lrl?sfg %%til;t 3%2 BRE Hirick. Smedvig
also proposes that the first preparation hole can have an adjustable bottom for acceptance of different

size tubularg, P13t vl 2ffine siead buloig Mmelhod and sysism 5 IARESERIALS. Pat. No
n

in
6,976,540 to Berry, the disclosure of which Is incorporated herein by reference for alt

manually dis;onnected. A gnpping device connectad 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 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, whick can be swung into positon in the second
preparation hole. The p.rocess can be repeated with a third tubular for connection with the
first buiar into a double stand. The double stand is then hoisted by the racker crane and
lowered for connection with the second tubuiar for a triple. The completed stand is hoisted
up and carried by the racker crane to a verucal tubuiar storage rack at the top of the dermick.
Smedvig also proposes that the first preparation hole can have an adjustable bottom for
acceptance of different size tubulars,

{0012}  Another offiine stand building method and system is propesed m .S, Pat. No.

6.976.540 to Berry, the disclosure of which is incorporated herein bv 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 pre agr%ti ede\{jirgz)e (i)ncslugrgs a&gglp&gogegiﬁ}%f%adchreda?t&gg elndhof igOiS;[:iV'rll cable
extending RULHGMm the verncal russ The gripping device Is ma aﬁy Attached toone-end of a tubular

that has been placed near the preparation device on the catwalk or the pipe ramp so that when the

cipsthasidlones ineRraraiandeyse. e s bulars g g, gable. simiar

cable is regrgg
to the Lun Smedvig systems. Berry thén proposes that the truss can then swihg the
vertical tubular in a circular path to a first preparation hole, which has been placed along the path. The

preparation,device,caf) thendewarhe firskipbularnig the fisslteparationhale  LWsing fwppreparation
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, whighgameitharasioreri-giréransparidtios idrlliag opeiphiansidva4Q palet acole nbas. 26-40
and col. 8, Ins. 30-35). [0014]The oil industry has proposed systems for the online transferring of
mbulars from

a hoisting cabie extsndigg out from the vertical truss. The gripping device is manually
attached to one end of a tubular that has been placed near the preparation device on the
catwalk or the pipe ramp so that when the cable 15 retracted back toward the preparation
device, the lifted tubular is swung from the cable, similar to the Lund and Smedvig systems.
{0013] Berry then proposes that the truss can then swing the vertical wbular in a circular
path to a first preparation hele, which has been placed along the path. The preparation device
can then lower the first twoular mto the first preparation hole. Using two preparation holes,
much like the Smedvig system, a stand is assernbied. The assembied stand 1s then Lifted
vertically by the preparaton device to the wp of the dermck, and direstly exchanged to the
storage device, which can either store it or ransport it for drilting operauons (*540 patent,
col. 7, Ins. 26-40 and col. &, Ins. 30-35),

{0014]  The oil industry has proposed sysiems for the online transferring of mbulars from

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

N



the horizontal position on a pipe rack to the vertical position over the well center. One such system is
proposed in U.S. Pat. No. 4,834,604 to Brittian et al., the disclosure of which is incorporated herein by
reference for all purposes. Brittian proposes a sn-ongback connected to a boom that is pivotally fixed
to a base located adjacent to the rig. The strongback transfers the tubular directly through the V-door
from a hori26#t& i F5MmeFtomlE rieaNsoSifdf.otf thaBatenseetichepbsmieathé whinblar and the
tubular string can be made. Another system Is proposed in U.S. Pat. No. 6,220,807 to
Sorokan,disclosure of which is incorporated herein by reference for all purposes. An online pipe

handling syREEFRTRISICERPYSFIEERS S prlmensas Rty piopraghAcoimebtell sonassiifing rig, and a

forearm assembly and a gripper head assembly both pivotally connected to the bicep arm assembly

The gripper head assembly pubs the horizontal positioned tubular on the pipe rack adjacent to the rig,
and rotatesm[ﬁ‘egl l?glufsg?‘ttl g{@et?ﬂégxﬁgé‘?tfbﬁaéﬁl el pRIrRm bR SIS RRS R0 vertical pipe

handling system is proposed in Pub. No. US 2006/0151215 to Skozerbo. Skogerbo discloses an Eagle
Light(HTV-érm which is distributed, b A{F Kvaemer MR qof Houston, Texas. The Eagle Light HTV
(horizontal tgzil/sg?ﬁcaﬁ %‘%L\%%%a%"bttﬁbr%]é‘é“ 1(‘%(){1r"lf)\'n'|r01f‘ve3 transferdfta iﬁ‘?é’r%sﬁ%ﬁf%‘éﬁ% tal position at the

position s¢ that a connection between the tubular and the mbuiar string can be made.
Another system s proposed in U.S. Pat. Ne. 6,220,807 to Sorokan, the disclosure of which ts
incorporated hereir by reference for all purposes. An online pipe handling system is
proposed for using a bicep arm assembly pivotally connecied to a drilling rig, and a forearm
assembly and a gripper head assembly both pivotally connected to the bicep arm assembly.
The gripper head assembly grabs the horizontal positioned wbular on the pipe rack adjacent
to the ng, and rotates the mbular to 2 vertical position over the well center.

{0015] A honzontal to vertical pipe bandling system is proposed in Pub. Ne. US
2006/0151215 w0 Skogerbo. Skogerbo discloses an Eagle LighHTV-Arm, which is
distributed by Aker Kvaemner MHE of Houston, Texas. The Eagle Light HTV (horizonal 1o
vertical) device is proposed for online transfer of tubulars from a borizontal position at the
catwalk 1o a vertcal position in the derrick directly over the well center or into the

mousehole. Aker Kvaerner MK also distributes bridge crane systems and storags



catwalk to a vertical position in the derrick directly over the well center or into the mousehtoie. Aker
Kvaerner MR also distributes bridge crane systems and storage fingerboards. National Oilwell Varco
of Houston, Texas also manufactures a similar HTV online pipe handling device. 100161Another

online method and apparatus for tr erring tubulars petween the hgrizontal positi the pipe rack
to the ver eﬂ%’fﬁ n%@‘é‘?ﬂ&@&%ﬁ%f&??ﬁ#&ﬁ%f ?ﬁ%fﬁ?oﬂﬁﬂﬁq%f%ﬁafgﬁi pson et al.

Simpson proposes a bucking machine to build tubular stands in the horizontal position on the catwalk.
A completg i%%ar}d i% h(a[izong%lmaet a trolley pick-up location, and becomes vertical at the rig floor entry.
The stand, C am%ga 0 a%trlél?ey, IS pulled along and up a track with a cable winch. A vertical pipe

racking device located in the upper derrick is proposed to transfer the stand directly from the trolley.

100171 The,gy dV%@&%?ﬂ&@%@%&%ﬂ%&éﬁH@%%ﬂéM%&%@&’E&%Ude sipificant

human physical contact with the tubulars and lifting equipment at numerous times and locations, which
can result in costly delay or possible injury. The alignment and transfer operations are lengthy and

complex. Hhepathspatithe bibularsinthe gffline.stand-Buiding.aramat duikresticieds whigh 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 puild
tubular stands in the horizontal position on the catwalk. A completed stand is honzontal at a
trolley pick-up locaton, and becomes vertical at the ng floor entry. The stand, clamped to 2
trolley, is pulied along and up a track with a cable winch. A vertical pipe racking device
located in the upper derrick is proposed w0 transfer the stand directly from the trolley.
160177  The disadvantages of the above mbular handiing methods and systems include
significant human physical contact with the tubulars and Lifting equipment at numerous times
and locations, which can result in costly delay or possible mjury. The alignment and transfer
operations are lengthy and complex. The paths of the tuoulars in the offiine stand building
are not fully reswicted, which creates deiay and safery hazards. The offiine stand building
operation may be interrupted when equipment is being used in the online driliing operations.
Therefore, 2 more efficient method and system for handiing tubulars that mimimizas or

eliminates human physical contact with the buiars and lifung equipment, resmcts and



operation may be interrupted when equipment is being used in the online drilling operations.
Therefore, a more efficient method and system for handling tubulars that minimi7es or eliminates
human physical contact with the rubuiars and lifting equipment, restricts and controls the path of the
tubulars throughout the entire offline operation, requires minimal inefficient movement of the tubulars,
and eliminga5AnippBrEeaIn ARl dhroviies b LAniiis wifling erruadtitlimegpise aysimalld be desirable.
BRIEF SUMMARY OF THE INVENTION [00181A system and method for building and handling oilfield
tubular stands _is disclosed that utilizes a single derrick, drilling deck, and rotary system, and separates

the drilling BFOREEY FASHFTHG JHiRe SRHATSHRILFHG HIHER 48Y RIGTRHEI MR A5 185 O WeFtical arm

("HTV") lifts tubulars stored horizontally on the catwalk, and then moves the tubulars in a single
vertical plane §UChg‘t§ t no interference qQc¢curs w'tz the drilling, process, and multiple articulated
motions ar8TEdtic .%@%Wﬁﬁv‘&qﬁ@?&ﬁﬁﬁ “between the catwalk and the preparation hole for
assembling or disassembling the tubular stands. A stand arm is positioned for lifting and lowering the

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

BRIEF SUMMARY OF THE INVENTION
[0018] A system and method for building and nandling otlfield tubular stands is disclosed
that utilizes a smgle dernick, driliing deck, and rotary system, and separates the drilling
process from the offline stand building process. A guided path horizontal to vertical arm
{(“HTV™) hifts mbulars stored horizontally on the catwaik, and then moves the bulars ir 2
single verucal plane such that no interfersnce occurs with the drilling process, and mulsipie
articulated motions are reduced. The HTV mowves the wbulars between the catwalk and the
preparagon hole for assembiling or disassembling the tubular stands. A stand arm is
positioned for iifting and lowering the tubulars into and out of the preparation hole, and
wansporang the tubulars vertically for storage into an auxiliary wpuiar racking station in the

upper part of the dernick.



upper part of the derrick. [0019]A bridge racker crane also mounted in the upper part of the derrick
removes tubular stands from the auxiliary tubular racking station and transports them to either the top
drive, or to another tubular racking station in the derrick. Using the auxiliary tubular racking station, the
offline stand building operation is advantageously uninterrupted when the bridge racker crane is
unavailabldWi8lto its bredas recheritipabsimpunsinultaneppsipotofithindedidingropesations. BRIEF
DESCRIPTION OF THE DRAWINGS [0020]A better understanding of the present invention can be
obtained with the following detailed descriptions of the various disclosed embodiments in the drawings:
10021]FIG MPHas A0S SpBriae ¢l ap the PreSsinavEinn eof wreasinBrmy te mibsoihsaee 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 adv ncjré; statior%{, the, ima[ tubular handling station, and the auxiliary tubular handling
station [ooz%]ﬁ T NROEs Y ?éﬁéﬁw BRHhE B RFEITE; (HeTe S RibAn S Bn el auxiliary

tubular racking station in alternative locations relative to each other as compared with FIG. 2 and the

other draWitht(fon, 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
drnlling operations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] A better understanding of the present invention can be obtained with the following
detailed descriptions of the vanous disclosed embodiments in the drawings:
10021} FIG. lisan elevatidnal view of the present invention on an exemplary
embodiment of a drilling rig.
10022} - FIG. 2 15 2 section plan view taken along line 2-2 of FIG. | showing the carwallk,
the primary tubular advancing station, the primary tubular handiing station, and the auxiliary
tubular handiing station.
[0023]  FIG. 2A 15 a plan view showing the stand arm, the preparation hole, and the
auxiliary rubuiar racking staiion in alternative locations relative to each other as compared

with F1G. 2 and the other drawmes.

O



100241FIG. 3 is a section plan view taken along line 3-3 of FIG. 1 showing the bridge racker crane,
the auxiliary tubular racking station, and the first and second tubular racking stations. [0025]FIG. 4 is a
section elevational view taken alone line 4-4 of FIG showing the bridge racket crane, the first and
second tubular racking stations, and in phantom view the bridge racker crane in different positions with
and withoutd§Rdtasig=frathe spooPs G YiBvistakeesimns biwyatiorfdielstakengiivnriige 5-5 of FIG. 1
showing the V- door of the drilling rig and the guided path horizontal to vertical arm ("HTV").
[0027]FIG. 6 is an enlarged elevational view of the HTV with a tubular shown in the horizontal position
in solid ling2kaTiFFiRe WEtalipadtierTkinasrieRand Soolmt rod seeoas Bialarieasrgiew of the
HTV, rotated 90 about the vertical axis from Fig: 6, with the tubular in the,horizontal-pos on. [0029]FIG.
8 is an enlarged detailed elevational view of the bridge racker crane of the present invention.
10030]FIG§§?§§'detailed elevational view of an attachment for the bridge racker crane to handle
casing sections or stands.

{0025]  FIG. 4 15 a section elevational view taken along line 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 1n different positions with and without the casing frame.

[0026]  FIG. 5 1s & section slevational view taken along line 5-5 of FIG. 1 showing the V-
door of the drilling rig and the guided path horizonta! to vertical arm (“HT V™).

0027}  FIG. 6 1s an enlarged elevational view of the HTV with a tubular shown in the
norizontal position in solid line and in the Qertical posItion Int phantom view.

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

10029}  F¥IG. 8 15 ap eniarged detajied eievational view of the bridge racker crane of the
present mventon.

[0030]  FIG. 9 is a detailed elevational view of an attachment for the bridge racker crane w0

handle casing szctions or stands.
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100311 FIG. 10 is an devotional view of the preparation hole shown in broken view with portions of the
pulley cable shown in phantom view. [00321FIG. 11 is an elevat onal view of the preparation hole,
rotated 90 about the vertical axis from FIG. 10. [00331FIG. 12 is an enlarged detailed view of the

preparatio of sent invention as shqown in FIG. 11, 10034]FIG. 13 is a section view of the
preparatiomaugbz takgai? gfg Sgafilnegeﬁt-lfﬁa ¥ EVG?%%? [OOREEHERE bR Bﬁ&iéF?W@\W%‘Vtﬁ@hpreparation
hole taken along line 14-14 of FIG. 10. [0036]FIG. 15 is a section view of the preparation hole taken

alone line 15-15 of 00371FIG. 16 is an elevation view taken along line 16-16 of FIG. 2,
%ﬁé&éﬁ? \?il; éh% é‘l%é);‘ca%%e. élhown ia) ta%aﬁal}om \j

illustrating for gripping a tubularin the first horizontal position. 100381FIG. 17 is a
view similar to FIG. 16 with the HTV and the tubular in the raised second horizontal position.

100391FIG¢a$yis a i iepilar, Wi HTV. guiding { 10,a vertical position

0 HIRWIT ORI, lGna I T AN (DS bl jcal p
aligned w% thefnreparation hoI%, as sﬁolwﬁ in FIGS' 10 anc ril, ahd adc ﬁgngﬂ%‘%\szaﬁng the deck
crane delivering, a casing section to the online carriage for advancement

vertical axis from FIG. 10

106331 FIG. 12 15 an enlarged detailed view of the preparation hole of the present
inventon as shown in FIG. 11.

[0034]  FIG. 13 1s a section view of the preparation hole taken along line 13-13 of FIG. 10.
[0035]  FIG. 14 is a section view of the preparation hole taken along line 14-14 of FIG. 10.
[0036] FIG. 15 13 2 section view of the preparation hole taken along line 15-15 of FIG. 10.
(0037} FIG. 16 15 an elevation view taken along line 16-16 of FIG. 2, illustrating the HTV
iowered for gripping a tubuiar in the first horizontal position.

{0038] FIG. 17 1s a view similar to FIG. 16 with the HTV and the tubular in the raised
second honzontal positon.

[0039]  FIG. 18 is a view similar to FIG. 16 with the HTV guiding the wbular to a verrical
position aligned with the preparation hole, as shown in FIGS. 10 and 11, and additionally
itluswaning the deck crane delivering a casing section to the online carriage for advancement

10 the well center.
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to the well center. preparation hole while the casing section is simultaneously positioned on the online
carriage. [0041]FIG. 20 is a view similar to FIG 6 with the HTV raised, and the stand arm lifting the drill
pipe section up and out of alignment with the preparation hole while the casing section, moved by the

online carri owW. ell center, is simultaneously being gripped by the top drive. [0042]FIG. 21 is
a view sim ?agf‘?to(j FlgﬁG\%\/i’ﬁﬁﬁ’éﬁsﬁvl |%28a E%E’dﬁo&ﬁ%ﬁ%?&%@@ﬁémmwlﬁ{é% g section is
simultaneously being lowered by the online top drive above the well center. [0043]FIG. 22 is a view

similar to FIG. 16 with the secand drill pipe.section guided into alignment with the preparation hole

. { i C . & . .
while the cglg%aéaslggt%t#|‘§$§\?veree%a%§§ﬁ2 Onlite or?1u r|\E/:8u|S|r'1'rlyopt 8 e ﬁc‘:’él%er?%ﬁgﬁ %23 is a view
similar to FIG. 16 with the second drill pipe section lowered into the preparation hole and being

connected wyikythe tist Al PiRg.Se ggﬁIngtI% tq%q!q(g ake-Hp evice while the casing.section is
simultaneortﬂysly Ifowered into the Sve | center. [§3045 FI @4% a v%\ﬁ\?éi%nﬁgrh ?osg?émi% illusuating the
HTV with a third drill pipe

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

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

[10043]  FIG. 22 is a view similar to FIG. 16 with the second drill pipe section guided intw
alignment with the preparation hole while the casing section is lowered by the online top
drive mnto the well center.

0044}  FIG. 13 15 2 view simiiar to FIG. 16 with the second drill pipe section lowered into
the preparation hole and being connected with the first drill pipe secuon with a wbular make
up device while the casing section 1s simulianeously lowered into the well cemter.

[0045] FIG, 24 is a view similar to FIG. 16 illusgating the HTV with a third drill pipe

section in the raised second horizontal posiuon before bemng guided into alignment with the

bt
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section in the raised second horizontal position before being guided into alignment with the
preparation hole, the connected first and second drill pipe sections shown being lifted by the stand arm
out of alignment with the preparation hole to allow the third tubular to be received into the preparation

hole. 100461FIG. 25 is a V|ew S|m|Ia to FIG,6 with the first and second tubulars g connected with
the third tBRRF B RS R SRR Y BRSSO AT PE: S5 TR TP ORAIRE B R 58 with he

stand arm lifting the stand of three tubulars from the preparation hole to the auxiliary tubular racking

station. [OO 1FIG. 27 IS aview simi rto FIG. 16W hthe |d r s shown jn FIGS. 3,4
and 8, gnpéfﬁngd:ﬁ]e sOtuatnd oﬁ%‘fgurllars!gl MRS Acxi |ar§/)iteutbu ar‘ga%ﬁ%%gst CFon aﬂ ?ﬁ%?nﬂ’g he stand to

a drill pipe racking station. 1100491FIG. 28 is a view similar to FIG. 16 showing the HTY with a casing

section in tﬂﬁé&‘;‘é%é{;ﬁ%ﬂ&ﬁ’%@é position while the bridge tacker crane with the casing attachment of
FIG. 9, is simultaneously positioning a stand of casing in the auxiliary tubular racking station.
100501FIG. 29 is a vim similar to FIG. 16 showing a casing section raised from the well center by the

top drive anghligl dopyeontastheisasiians, @nddhesiaydown #olley:qn.the ton.efthrigarage being
driven in the ciirec On 0
connected with the third rubular by the tubular make up device,
(00477  FEG. 26 15 a view similar to FI1G. 16 with the stand arm lifting the stand of three
tubulars from the preparation hole 1o the auxiliary wbular racking station.
{0048] FIG. 27 15 & view similar to FIC. 16 with the bridge racker crane, as shown in
FIGS. 3, 4 and 8, gripping the stand of wbulars from the auxiliary wbular racking station and
moving the stand to a drill pipe racking station.
[0049] FIG. 28 15 2 view sumilar to FI1G. 16 showing the HTV with a casing sectior in the
second .'nodzontal position while the bridge racker crane, with the casing attachment of FIG.
©, 1s simultaneously positioning a stand of casing in the auxiliary wbular racking station.
[0e650] FIG. 29 is a view stmiler to FIG. 16 showing a casing section raised fFom the well
center by the top drive and laid down onto the carnage, and the layéown rolley on the top of

the carmage being dnven in the direction of the arrow to tilt the casing secnon.

—
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the arrow to tilt the casing section. 100511FIGS. 30A, 30B AND 30C illustrate the circuitry for the
simultaneous pipe handling system of the present invention. DETAILED DESCRIPTION OF THE
INVENTION [0052]The present invention involves a system and method for offline building of tubular

stands, while drilling operations are simyltaneously and independently occurring. As shown in the
cawings, 140 b et e O S i SLESHRS 0 GHHER: 1A B Bion on he
catwalk 22 adjacent to the V-door 26 of the derrick 10, lifting and guiding the tubulars in the same

plane to a E’%Hfal Qos%i:tri[?Q ireecrtl eap.o¥een% reparation hole 46 with a horizontal to vertical arm 48,
lowering the verlﬁ%aﬁy“bosﬁiongcf Ubdtars it the preparation hole 46, using a stand arm 58 to move
the tubulars in the vertical position for connection into a stand by an auxiliary tubular make up device

56, and transporting the sta%%%)%@swi&ﬁgyd#bgﬁrﬁgg 94 gtion 60 in the upper part of

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

[0053]An examlaryrdilingrig- asnpgraly.dndicated a5 R bR NS ARIS,3NaWR iR wbuiar

stands, wh.iiel drilling operations are simultaneously and independently occurring. As shown
in the drawings, this offline stand buiiding comprises moving tubulars from a horizontal
position on the catwalk 22 adjacent to the V-door 26 of the derrick 10, lifting and guiding the
tubulars in the same plane to a vertical position directly above a preparation hole 46 with a
horizontal to vertical arm 48, lowenng the vertically positioned tubulars into the preparation
hole 46, using a stand arm 58 to move the tubulars in the veyticai position for connection mnto
a stand by an auxibiary rubular make up device 56, and transporting the stand verucally 1o an
auxiliary tubular racking station 60 m the upper part of the dernick 1¢. A bridge racker crans
86 transports the tubular stands from the auxili.ary tubular racking station 60 to either the top
grive 12, or to first 128 or second 130 tubular racking stations.

[0033]  An exemplary drilling rig, generally indicated as R, of the invention 18 shown in
FIG. 1. Although an offshore canulever jack-up rig R is shown, other drilling rig or structure

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

14



FIG. 1. Although an offshore cantilever jack-up rig It is shown, other drilling rig or structure
configurations and embodiments are contemplated for use with the invention both for offshore and
land drilling. For example, the invention is equally applicable to drilling rigs such as semi submersibles,
submersibles, drill ships, barge rigs, platform rigs, and land rigs. Also, although the following is
described ifi aBf MretREingn 5Ot RR BB dSe dnasoaih sRal barpaiisatbe e daling sfer operating
environments for non-petroleum fluids. Further, although the use of a top drive or power swivel is
preferred, the invention can algg%lt)r? sed with other rotary systems, including, but not limited to, a

rotary table?%ﬁfﬁbﬂgm iglegndpd %ﬁilﬁéﬁtﬂﬁét@pé@rﬁéﬁfel@ﬂ}%gﬁ&s above the

drilling deck 16. A top drive 12 or power swivel is preferably used to rotate theilrill string and bit in the

borehole. The top.drive 12 is suspended from the traveling block in the conventional manner. A drilling
hoist or dra‘\?v%’\?dr tsg?él‘r%c%hen Célf‘ mp &S FERRCTY TR %vﬁ%g%ﬂ g0 %%é?ﬁlﬁﬁdskill in the art. The

top drive 12 is aligned vertically well center 14 in the drilling deck 16.. A deck revolving crane 18 is

mounted oniiedif R [Ltsrdnbiting ancmane HbuiRke.20.00891GANAK L0230HR FIC- 2 the

' ~petrole
catwalk 22 is supported on the top of the catwalk truss structure 24 b oon

Further, althqugh the use of a top drive or power swive] is preferred, the invention can also be
used with other rotary systems, including, but not limited to, z rotary able.

[0654]  Reviewing both FIGS. 1 and 2, a drilling structure or derrick 10 extends above the
driliing deck 16. A top drive 12 or power swivel is preferably used to rotate the dril} string
and bit in the borehole. The top drive 12 is suspended from the traveling block in the
conveaﬁonal manper. A drilling 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 drilling deck 16. A deck revolving crane 18 is mounted on the rig R for
use in lifting and moving tubuiars 20.

[0033] Carwalk

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

22 1sin the same plane as the dnlling deck 16, and 1s adjacent the V-door 26 of the derrick

—
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(see FIGS . 5 and 17) adjacent to the drilling deck 16. As best shown in FIG. 5, the catwalk 22 is in the
same plane as the drilling deck 16, and is adjacent the V-door 26 of the derrick 10. Although a single
V-door 26 is shown, it should be understood that derricks may contain more than one V-door, and that

the tubulars; frangpor g in the. present.jnyention may be staged through different V-doors.
Turning back to Flg E%d?r%{en rglgl\l(r}]eg %?rg}'?rln%?fvg%g 5&#@?&\‘%%/&%‘88@%@ HHEH MBS MERr handling
station 28, which includes a carriage 30 whose longitudinal axis or centerline is substantially in

alipunent with the well centgh 14 m%g%gﬁgyﬁ/ driven pusher troléﬁ 8 on the carriage 30 is
provided to move tubular 36 to a?ld from the we cenl%?rfeﬁﬂ. %I %‘irjeg %a%?r?éfesegéﬁ?\faﬁ% 3 and catwalk
truss structure 24 is shown, it should be understood that two different catwalks and supporting

structures cauicbberamplaydiesHaREV Ine Rrimaniuiaular Dandling siafien 25 and the auxiliary

tubular handling station, generally indicated at 54, as will be described below. Further, it should be
understood that the two different catwalks could be set at different orientations andior elevations.

Although thefhiase @&{Rhid) dlthemolumbnsHpRRIinNg she Gatyalaliyse-alrctEe24-issphown as
fixed, L. should be understood that rollers are contemplated at the base so that the catwalk truss

structure 24 could be rolled with the drilling deck 6 and
whose longitudinal axis or centerline is substantially in alignment with the well center 14, A

mechanically driven pusher trolley 38 on the carriage 30 is provided to move rabular 36 1o
ang from the well center 14. Although a single catwalk 22 and catwalk truss structure 24 is
shown, it sh@uid be understood that two different carwalks and supporting structurss could be
employed to support the primary tubular handling station 28 and the auxiliary mbutar
bandiing statior, generally indicated at 54, as will be described below. Further, it should be
understood that the two different carwalks could be set at different orientations and/or
elevations. Although the base 25 (FIG. 17) of me column supporting the carwalk truss
structure 24 1s shown as fixed, it should be undersiood that roliers are contempiated at the
base 50 that the carwalk truss structure 24 could be rolied with the driliing deck 16 and
derrick 10 if they wers aiso configured to move berween well locations.

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

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



derrick 10 if they were also configured to move between well locations. 100571A primary tubular
advancing station 13 comprises at least the well center 14. Also, a drilling hoist, the top drive 12, a
tubular make up device 42, and other equipment necessary to advance tubulars into the well center

14 can be provided in the pri tubular handling station. 13, A mousehole 32 is located radially
outward fréj%a ewe %‘é%’galrn %%ﬁa%icﬁgtgﬁ?ogn%q CERIARRHIP S ZTREB SRS BRI R. nter 14 and

the longitudinal centerline of the carriage 30. The carriage has wheels that run on two parallel rails 34

mounted ogfhe top of the catyalis? Og%e rails 34 extend, acros thegjrillin ck 16 to a location near
the well center ]?4. [0058(?,&5 ség"own%lgn! e.d éa dgagﬁgﬁ%n?uaﬁ%%:?%é% can be ptzi%:gg’ %%f’lse top of the
carriage 30. The carriage 30 transports the tubular 36 along the rails 34 from the primary tubular

handling staggn.28ita.emeusehoIe-32.e5 albeeniehdld LARESRELTQICY 38 WhoRg.wheels run on

two parallel rails mounted on top of the carriage 30, pushes the tubular 36 toward the well center 14 or
mousehole 32. A hydraulic lifter 39 (shown in elevation in FIG. 20) is located at the end of the carriage

30 nearest thecweallenteTdd.Aqsectian vhdhe 4op suriace.afiheicamiaos 30imingsdsqthat the
hydraulic lifter 39 can raise the unhinged end to elevate the end of the tubular 36 nearest well center
14. The top drive 12 or other similar equipment can

of the catwalk 22. The rails 34 extend across the driliing deck 16 to 2 location near the well
center 14.

[0058]  Asshownin FIG. 2, a single tubular 36 can be placed on the top of the carriage 36.
The carriage 30 transports the tubular 36 along the rails 34 from the primary tubular handiing
station 28 to the mousehole 32 or well center 14. A pusher trolley 38, whose wheels run on
two parallel rails mounted on top of the carriage 30, pushes the tubular 36 toward the weli
center 14 or mousehole 32. A hydraulic lifier 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 lunged so that the hydrauiic lifter 39 can raise the unhinged end to slevare the
end of the tubular 36 nearest well center 14. The top drive 12 or other similar equipment caz
then engage the tubular 36 for lifing. When tubular 36 is removed from the well center 14,
the pusher wolley 38 can be replaced with a lavdown trolley 40 (shown in storage in FIG. 2;

and shown 1o use i FIG. 29) 10 receive the lower end of the vertical tubular when the



then engage the tubular 36 for lifting. When tubular 36 is removed from the well center 14, the pusher
trolley 38 can be replaced with a laydown trolley 40 (shown in storage in FIG. 2; and shown in use in
FIG. 29) to receive the lower end of the vertical tubular when the carriage 30 is moved near the well

center 14. A remotgly operable tybular make up, device 42 alsog'ﬁD own to those skilled in the art as an
iron roughn%&%’ﬁ%sgjggi |(§Jv‘r’i&‘éad F\‘g"e'r:::trB %h“éev@%ﬁné%rﬁf%r f‘f%{ﬁ%t?lrgleoﬁ? g%ﬂ'ﬁi@%’%@d@e‘iﬁ\”ﬁﬁémbling and
disassembling tubular stands. 10059) HTV [0060]As further shown in FIG. 2, the offline or auxiliary

side of the gahw 5\3@19 2 i ag 3 for the horizontal staging of tubulars. As discussed below,
pipe rack 43 is fa ricate%%or%?eglacéh%gﬁ%%ta%gg tubutar i%ﬁgﬁggfé%?%ﬁi&;ﬁﬁma‘%nﬁgﬁf%i‘trh a
preparation hole 46. As will be discussed below in detail, the tubular 44 is preferably in alignment with

the preparaliomele A8,le:aeiats (he guided galb mevament of s ARy, he horizontl t

vertical arm 48 (referred to as HTV). The pipe rack 43 preferably stores approximately 5 auxiliary
tubulars. Any type of tubular can be placed in the area for pick up by the }Try 48. As best shown in
elevation viges) FIGTS; the pipe rack 43 has a hydraulically operated indexing arm assembly 50 that
rolls the tubulars toward the pick up location for e HTlyr 48. Hydraulically activated separators 52
isolate the one tubular 44 that is to be gipped by the

[0060]  As further shown in FIG. 2, the offline or auxiliary side of the catwalk 22 has a
pipe rack 43 for the horizontal staging of mibulars. As discussed below, pipe rack 43 is
fabricated for the placement of one tubular 44 substantially in alignment with & preparation
hole 46. As will be discussed below in detail, the tubular 44 is preferably in alignment with
the preparation hole 46 to facilitate the guided path movement of the rubular by the horizontal
to vertical arm 48 (referred to as HTV). The pipe rack 43 preferably stores approximately 5
auxiliary tubulars. Any type of wbular can be placed in the area for pick up by the HTV 48,
Asg best shown in elevation vigw iz FIG. 3, the pipe rack 43 has a bydraulically operated
Inaexing arm assembly 50 that rolls the tubulars toward the pick up location for the HTV 48.
Hydraulically acuvated scpargtors 52 solate the one tubular 44 that is 10 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 piace the tubuiars in a consistent location. The deck crane 18 is used to place mbulars

on both sides of the catwalk 22 {sez FIG. 18}, Tubulars on the carriage 30 and on the pipe

18



HTV 48. The pipe rack 43 is also indexed or marked so that the operator of the deck crane 18 can
place the tubuiars in a consistent location. The deck crane 18 is used to place tubulars on both sides
of the catwalk 22 (see FIG. 18). Tubulars on the carriage 30 and on the pipe rack 43 are both in the
horizontal positign, are paralle| to each other, and have access to the V-door 26 of the derrick 10.
100611An F§ iﬁéﬁ%ﬁsﬁé& the haTReraheRi Qe At aHTA I locteth 488 atsl ShvanariesFIGH2. The
auxiliary tubular handling station 54 comprises at least a stand arm or pick up arm 58. Also, the HTV
48 and the preparation hole 4 d an auxiliary tubular make up device 56 (e.g. iron roughneck) can
be provide(fi"rg%ﬁg;o?%ﬂai 55’?\&3 he auxiliary tubular handling station 54. FIG. 2A illustrates the
capability of the stand arm 58 to Tip tubulars in either, when lowered, the preparation hole 46 on the

drilling dec shoyn. in phantgm. view), or, when raised, in the auxiliary tubular racking station 60
mounted u ingt e d)gérlrflc%,ﬁf—a% @Ki%%%glgﬁ %\Lﬁté?ﬁa%?}%erégﬁffﬂﬁﬁﬁ%afo’ﬂaé% GRSEAnE Kgléjr: 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 showydhe auxiliary, tybulaihandling device or HTV, 48 as seen from the catwalk ' FIG. 6 best
shows the HTV 48 g%lz{[})per assembly 62 @av?fderﬁl%%ésrgt&%t&s HiatGhp: <ARGB%IAP 44 as shown

in FIGS. 6 and 7. The HTV 48 has a single. arm. The HTV 48 moves vertically
Alse, the HTV 48 and the preparation hole 46 and an auxiliary mbular make up device 36

(e.g. iron roughneck) can be provided in and/or adjacent to the auxiliary tubular handling
station 54. FIG. 2A illustrates the capability of the stand arm 58 to grip tubulars in either,
when lowered, the preparation hole 46 on the drilling deck 16 (shown in phantom view), or,
when raised, in the auxiliary tbular racking station 60 mounted up in the derrick. FIG. 24
shows an alternative configuration to that shown 1o 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 62A or 62B that gnps a mbular
44 as shown m 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 €3 (see FI1G. 16) driven trolley

assembly 64 that 1s mounted to two rails 66 attached tc a substantally vertical frame 68

connected to the derrick 18, The hoist can aiso be mounted on the drilijng deck 16. Itis



and perpendicular with the drilling_ deck 16 using a hoist 65 (see F10. 16) driven trolley assembly 64
that is mounted to two rails 66 attached to a substantially vertical frame 68 connected to the derrick 10.
The hoist can also be mounted on the drilling deck 16. It is contemplated that a rack and pinion or a

hydraulic cylinders mechanism could be used in lieu. of a.hgist driven system. The HTV 48 is fabricated
o that it cEPPUE B B AL ARFETAAT & SRS IROTHE TR TS O R EoMTAGES 8 of the

catwalk 22, lift the tubular vertically from the catwalk 22 while keeping the tubular substantially

horizontal {9 2 segand fetizataROSHIANPUAKKIGEIG 16k ard Riealigk guida fhe ubular in the

same plane 9CO0 so that t r 72 is in vertical alignment with the preparatlon}hole 46 (shown in
FIG. 18). The size, shape, and configuration of the HTV is exemplary and illustrative only, and other

sizes, shapgs;ApdiGentiguriions saR Rewsedin.craain digisama.quidad movement af e tubular,
[00621Preparation Hole [00631The preparation hole 46 is shown in detail in FIGS. 10 to 15. The depth

of the preparation hole 46 can be adjusted for the different lengths of tubulars placed in it. The variable
length is negessary feaccommentate widl-axapipiandrillpine {2410 32 jarbi-ane casing (37 to 43 feet).

The depth of e preparation hole 46 can be adjusted so that there is
horizontal position {(shown in FIG. 17), and thereafter guide the tubular in the same plane 9¢°
so that the tubular 72 1s in vertical alignment with the preparation hole 46 {shown n FIG. 18).

The size, shape, and configuration of the HTV is exemplary and itlustrative only, and other

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

. bular.

{0062]  Preparation Hole

{0063]  The preparauon hole 46 is shown in detail in FIGS. 10 t0 15. The depth of the
preparation hole 46 can be adjusted for the different lengths of tubulars placed in it. The
vanable length is necessary to accommodate, for example, drill pipe (27 tw 32 feet), and
casing (37 10 43 fest). The depth of the preparation hole 46 can be adjusted so that there is
enough of the mbuiar extending above the drilling deck 16 10 allow the auxiliary tubular
make up device 56 to grip the mbuiar 10 the hole 46 and connect or disconnect it with another

rubular anove the hole 46, The H1V 48 can alse sat the lower end of a wbular 1n the



enough of the tubular extending above the drilling deck 16 to allow the auxiliary tubular make up
device 56 to grip the tubular in the hole 46 and connect or disconnect irt1l ..... another tubular above
the hole 46. The TrITV 48 can also set the lower end of a tubular in the preparation hole 46, and the

tubular can be indepe (L %yﬂj(avanc d into the hole, as shown in FIGS. 10 to 15, after it is released
by the HTVPFFHgEbt}E?)EP et% ‘é{lﬂrﬁéﬂj &S e RGBT O ARERCHRT SRS ko s RSIHE or

example 2 7/8 inch OD), and larger tubulars, such as casmg (for example 9 5/8 inch OD). Since
different dlaﬁ% ill be ace[? he tion hole 46, i ont Q%ate that the
preparation hogejlgjcou mél&de a centr t?;%fl%tnerli[llrcen ﬂgﬂﬂ%@& rffE [@enterline of the
tubular remains in vertical alignment with the vertical centerline of the preparatlon hole 46. The

centralizer %%O%@ﬁl%? ap inflataple. member or hydr |ca£ radiall mward riven members to
center the tubular. [0064lsctar‘€jc}l Arm %&?hﬁﬁnﬁﬁ ng? tZ %ina&%&r HRe SARG arhi S8 can pick
up a single tubular 20 or stands of two or more tubulars. Preferably the stand arm 58 has a gripper

head 74 attaghigd iR thga.cne @fﬁstﬂ&?@@ﬂ'nglawh?éerm%&w&r heads/d:alpys.hyags to be

rotated while

preparation hoie 46, it 1s contemplated that the preparation hole 46 could include a centralizer
to center the tubular so that the vertical centerline of the rubular remains in vertical alignment
with the vertical centerline of the preparation hole 46. The cenrralizer could comprise an
inflatable member or hydraulically radialiy mwardly driven members to center the tubular.
[0064] Stand Arm

{0065] Returning to FIGS. 2 and 2A, the stand arm 58 can pick up a single tubular 26 or
stands of two or more tubulars, Preferably the stand arm 58 has a gripper head 74 attached to
the end of a telescoping arm 76. The gripper head 74 aliows tubulars 10 be rotated while
within its grip, as the fubulars are threaded. The pick up point for a mbular is slightly below
the “upset” location on the wbular where the outside diamater (OD) of the wbular changes
diameter. As best shown in FIG. 20, the stand arm 58 is mounted to a hoist 78 driven wolley
assembly 80 (see plan view m FIG. 2A) that moves vertically and perpendicular with the

drilling deck 16. The trolley assembly wavels on two vertical rails 82 that are aniached o 2



within its grip, as the tubular& are threaded. The pick up point for a tubular is slightly below the "upset”
location on the tubular where the outside diameter (OD) of the tubular changes diameter. As best
shown in FIG. 20, the -stand arm 58 is mounted to a hoist 78 driven trolley assembly 80 (see plan view

in FIG. 2A) s yertically a erpendicular with the drjlli gc 6. The trolley assembly
travels on t\%vggjk \tﬁz[err)rkt??\:@ ?gﬁ? gt%a{%qrgl 5 aéﬁdé% 5 é;{’é’ gfj%(geghtl ﬁgfg\‘}éﬁi@?}ﬁ%ﬁ%ﬁ%‘&“ﬂo"&ﬁ{’é’d to the

derrick 10. Although the hoist is shown on top of the vertical frame 84, it should be understood that the

hoist could gisg.Remaouried en the drilling dack. 16, oist drjven system is shown, it should
also be understood that a rack ’angl g}gnll:!lon or%;%é%q%ﬁ%ﬁ]gd%)%p ﬁggdggsgtgﬁn%%ulﬂﬁdb%nl%eed instead.
As shown in FIG. 2, the stand arm 58 could move in a horizontal plane along the longitudinal axis of

the n-olley asserpllei89s whighi iRisda e laeauean el dbeqihicRieparation hole

46. A telescoping arm 76 (see FIG. 2A) could bé used to allow the stand arm 58 to extend and retract
in a horizontal plane perpendicular to the line between the tubular 44 and the preparation hole 46.

While the statida0mibdnas BRpwnde fier, H0es Patrotaigahow.a yertical AXis he altgrmate
embodiment stand arm 58, as shown in FIG. 2A, can pivot about pivot pin 58A in a horizontal plane
about a vertical axis. in either embodiment,when the

2, the stand arm 58 could move in a horizontal plane along the longitudinal axis of the trolley
assembly 80, which is paralie] (o 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 honzontal plane perpendicular to the line between the tubular 44 and the
preparation hole 46. While the stand arm 38, as shown in FIG. 2, does not rotats about a
vertical axis, the alternate embodiment stand arm 58, as shown in FIG. 2A, can pivot abowr
pivot pin S8A in a horizontal plane about 2 vertcal axis. In either embodiment, when the
stand arm 1s in its lowest position near the driliing deck 16, the teisscoping arm 76 can extend
out to grip with the head 74 tubulars extending out of the preparation hole 46. The stand arm
58 is fabricated to 1ift a tubular or stand out of the preparation hole 46, and thereafter rewact
and either move or rotate so as to hoid the tubular or s1and in a substantially vertical position
in the area of the auxibiary wbular handhing starion 54 but out of the path of a tubular moved

by the HTV to the preparation hole 46. The stand arm 58 is aiso fabricaied 1o reverse the

S
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stand arm is in its lowest position near the drilling deck 16, the telescoping arm 76 can extend out to
rip with the head 74 tubulars extending out of the preparation hole 46. The stand arm 58 is fabricated
to lift a tubular or stand out of the preparation hole 46, and thereafter retract and either move or rotate

SO as to ho gr? ula o sr2nd in a substantially vertjcal posmo in the area of the auxiliary tubular
handling sta gg%ut gu GIRUCN ﬁréttﬁ afmsbt%l%rucfagt’?tb{/% t@%’%ﬁ?&ﬁﬁ%ﬁ@ﬂ%le 46. The

stand arm 58 is also fabricated to reverse the steps for controlled movement of a tubular or stand from
the auxma tkylar, tn(gﬂ t&gq& O the reparation hq 46 far disconnection by the auxiliary
tubular ma up dag E 56. ‘%ﬁe stanocfé%r%o jeny tKWagrtdalo rroﬁlrgg BT T S t?i le for any
combination of different sized tubulars. The stand arm 58 is farther capable of controlled movement of

a tubular stapd.ip @ ¥erigalRasitionum th rigls 10, ing it in the ary tbular racking
station 60. [0066]Bridge Racker Crane [Oﬁgqﬁ s sho ﬂ?@ll%ﬁép%%ﬁ} Storg rré‘ge rgj:ker crane 86 is

mounted in the upper part of the derrick 10. Two parallel horizontal support beams 88 for the bridge

crane 86 atefiattackioetifieatpril: RarOfithesdeHictto dhe.dersick ppsights, 90 Fachsupport beam 88

is preferably positioned an equal distance from the well center 14, so that the center of the

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, 2 bridge racker crane 86 is mounted in the upper part
of the dernck 10. Two paralle! horizontal support beams 88 for the bridge crane 86 are
attached in the upper part of the dermrick to the derrick uprights 90. Each support beam 88 is
preferably positioned an equal distance from the well center 14, so that the center of the
bridge crane 86 can be moved in vertical alignment with the well center 14. Rails 92 are
mounted to the top of each of the support beams 88. The crane bridge beam 94 spans
honizontal and perpendicular betwesen the two support beams 88. The crane bridge beam
carnage assemblies 96 (see FIGS. 4 and 8) have wheels 98 attached 1o and resting on their
respective rails 92, As illustrated in FIG. 4, at least one end carriage assembiy has a rack and

piruon drive unit 10€ to move the bridge beam 94 along the rails 92. A cross wavel unit 102,

3]
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bridge crane 86 can be moved in vertical alignment with the well center 14. Rails 92 are mounted to
the top of each of the support beams 88. The crane bridge beam 94 spans horizontal and
perpendicular between the two support beams 88. The crane bridge beam carnage assemblies 96
(see FIGS. 4 agld 8) have wheels 98 attached tg and resting on thejr respective rails 92. As illustrated

in FIG. 4, aB185V B R AT HOSHBIPHES a Fa8 FRHA B APFISSFREBD 98- ndbe 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 b 94. Th travel unit 1%]2e has wheels 104 that that ryn on the bridge
beam 94, aAd 4 FACK 5%1&%%%1%&% ﬁ%’gsﬁﬁf%@% RLLCR eg%%sgs“ e 3nﬁnféfa§l%%%the length of the
bridge beam 94. A slewing ring 108 under the cross travel unit 102 connects with a mast and cylinder

guard truss 110 mounted ypeer the cross travel urit 102,,The siewing ring 108 allows the truss 110 to
rotate about a v‘énratl%al %%s, as best %hgﬁﬁofn}“ﬁ@ Em,&sﬁ) S %\?vn %ﬁé?@,%é]‘ggﬁé’ "ﬁcggaei éaé%lembly 112 is
mounted to the truss 110 by a trolley assembly 114. The wheels 116 of the trolley assembly 114 run

on vertical rgjls 4 {8vnounted gnhedissddl QaThe.eley assembly:Lais raised and Jowered with a
system of pulleys 120. Although a system of pulleys 120 is shown, it should be understood that other

systems are contemplated, such as
guard truss 116 mounted under the cross wavel unit 102. The siewing ring 108 allows the

truss 110 to rotate about a vertical axis, as best shown in FIG. 4. As shown in FI(G. §, 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 wolley
assembly 114 is raised and lowersd with a system of pulievs 12¢. Although a system of
pulleys 120 is shown, it should be understood that other systems are coniemplated, such as
rack znd pinion and hydraulic cylinders.

f0068] Due to the difference in length betwe;n casing and drill pipe, casing stands
typically consist of two tbulars, whereas drill pipe stands typically consist of three tubulars.
As showr tn FIG. G, when casing is being handled, & casing frame 122 can be attached 1o the
troliey assembly 114 mounted on the truss 110. The éasing frame 122 1s attached to the

trolley assembly 114 at the storage hanger poimts 124 of the casing frame 122. The casing



rack and pinion and hydraulic cylinders. [0068]Due to the difference in length between casing and drill
pipe, casing stands typically consist of two tubulars, whereas drill pipe stands typically consist of three
tabulars. As shown in FIG. 9 when casing, is being handled, a casing frame 122 can be attached to
the trolley seg%lyhllg Qsountedgn él‘uﬁ?gldﬁss 110. The casing frame 122 is attached to the trolley
assembly 117 at the Storags hANGEF Honits 148k B essiAGHPAREs3 I EKSIRSHARE 122 has a
casing grip head 126 that can be used to grip casing in the vertical position at the location of the upset
or cpllar. 1%@%}%%9&%@@ éStﬁx%qns [00701As shown in FIGS. 3 and 4, three tubular racklng
stations are mounted in the upper derrick 10 for storage of tubular stands. The first tubular or casing
racking station 128 (shown in elevation in FIG. 4) is set at a lower elevation than the second tubular or
drill pipe raghiigg) Statign,h3 R4k ig LEtigiRated that the shorter tubular stands, such as casing, will be
placed in the first tubular racking station 128, whereas longer stands, such as drill pipe, will be placed
in the second tubular racking station 130. Both first and second tubular racking stations (128, 130) are

conventiongbfirger beaidsasmdsrsiagd HyHhesersdlied inhe a1l RemQiGh OPeraRig geears or

lances 129 are used to hold the tubulars into position while in

dernck 10 for storage of tubular stands. The first tubuiar or casing racking station 128
(shown in elevation in FIG. 4) is set at a lower elevation than the second tubular or drill pipe
racking station 130. It is anticipated that the shorter tubular stands, such as casing, will be
placed in the first tubular racking station 128, whereas longer stands, such as drill pipe, will
be placed in the second rubuiar 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 to hold the tbuiars into pesition while in
storage. When the derrick arrangement precludes the spears or lances 129 extending bevond
the envelope or footpnnt of the derrick 10, conventonal fingers, such as used on the first 128
or second 136 tuouler racking stations, are contemplated. The auxiliary racking station 68 is
mounted below the first tubular racking station 128 The bridge racker crane 86 is able o
wavel 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 wbular racking swiions. The bridge crane can

)
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storage. When the derrick arrangement precludes the spears or lances 129 extending beyond the
envelope or footprint of the derrick 10, conventional fingers, such as used on the first 128 or second
130 tubular racking stations, are contemplated. The auxiliary racking station 60 is mounted below the

first tubular rackingta aiirg;blz& The b(r?iﬁ efli%cke crlane 6 is able toa?r%?vel over the grea of all three
racking stations. a5 Wl as the Wel ce iR H?ﬁéar?gﬂ% SRIBTR A o (AR 8BSt &M three tubular

racking stations. The bridge crane can also move tubulars between any of the three tubular racking

stations ar@é@%to rive. 12. A derrick 's control station cab 132 (as shown in FIG 4[ is mounted
in the upper é:rrl%Enl X élrtr 8%?1%% of %‘Rg%%%éé%g%%én ?géﬂ% laslf?(ﬂ}lanrt)? %%5??3%&%?&1&% Ion 60, and
the first 128 and second 130 tubular racking stations. The block control diagram for the derrick man's

contol siagnsab i3 estigun e S0AAJ0LIoREoniol Salln gl s mqupicd on the

derrick 10 above the drilling deck 16 (as shown iri FIG. 5) for control of thé Inv 48, stand arm 58,
preparation hole 46, and carriage 30. The block control diagram for the drill floor control station cab

134 is show indol(a 130 Rl - 30 Shaueh the copneetion Rl koth cantohstations with the cent-alined
power unit 140. [0071]Method of Use [0072]Offline
control statio_n cab 132 15 shown in FIG. 30A. A drill floor contro! station cab 134 1s
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 control diagram for
the drill floor control station cab 134 is shown in FIG. 30B. FIG. 30C shows the connection
of both control stations with the centralized power unit 140.
10071  Method of Use
[0672]  Offime
{0673]  The present invention is aiso directed o a2 method of offline stand building whiis
drilling operations are simultaneousiy and independently occurring. It should be understood
that while the offline stand building operation occurs as described below, drilling operations
may be sumultaneously occurring. For example, while offline stand building is occurring, the
bridge racker crane 86 can remove compieted 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



[0073]The present invention is also directed to a method of offline stand building while drilling
operations are simultaneously and independently occurring. It should be understood that while the
offline stand building operation occurs as described below,drilling operations may be simultaneously
occurring. For example.while offline stand building is.occurring, the bridge racket crane 86 can
remove coﬁlw%fégaetu ru’}évr S ?at% &t ‘r’Sﬁi E'H?%Lff!’?ﬁ‘é A PR B 28 afoE8, 128 or 130 and
carry them to the top drive 12 for drilling or placement in the well center 14. Alternatively, single
horizontal , e advanced fram the carriage 3Q.directly.to g location
near the W%?Pﬁ%%%%r%%%%éﬁs’?{%%%ﬁo AHACH 10 the ¢ etrl% Vo@ zlzlcsellﬁtﬁ gl‘t‘ub &f f‘aG%ZO), lift it
into the vertical position (FIG. 21), and move it through or stab it into the tubular extending above the
well centercid addre ' an; gagﬁ(q: drlli S eazaﬂ hen another
tubular is needed. [%%fﬁ%%ﬁ%%gllggl ﬁg underggba hg%(w%i eétgﬁee%%&t:ﬁ? 8$%8ﬁ mgﬁv stands of three
tubulars is described below, the same method can be used for the construction of stands with other
numbers oftybukisoW ithihagypeasstanding<acsersingiapne.sxemnlanembedimen of the method
of the invention, an offline tubular stand may be assembled in the following manner: [00751As shown
in FIG. 16, the EITV 48 grips a single tubular 44 (referred to as the first tubular) on the pipe rack 43 on
the offline sideinfeia cativatin@2eitidednilline, firs! herjzonial posiienwite fiistisiaulard4sis lifted straight
up perpendicular to the catwalk 22 to the second horizontal position, as is shown in FIG. 17. The
tubular is then rotated 900 in the same plane so that it is in vertical alimament with the preparation
hole 46 (FI&S3%-(phantom

[0074] It should also be understood that while the method of building stands of thres
tubulars is described below, the same method can be used for the constction of stands witk
other numbers of tubulars. With that understanding, according to one exemplary embodiment
of the method of the invention, an offiine wbular stand may be assembled in the following
manner:

[0675]  Asshownin FIG. 16, the HTV 48 grips 2 single mubular 44 (referred to as the first
tubular) on the pipe rack 43 on the offline side of the catwalk 22 while in the first horizontal
positicn. The first tubular 44 is lifted straight up perpendicular o the catwalk 22 to the
second horizental position, as is shown in FIG. 17, The wbular is then rotated 90° in the
same plane so that 1t 18 in vertical alignment with the preparaton hole 46 (FIGS. 6 {(phantom

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



view) and 18). As shown in FIG 19 the :ITV 48 then lowers the vertical tubular 44 straight 77 down
into the preparation hole 46, where the tubular 44 is released by the HTV 48. The preparation hole 46
is adjusted so that when the tubular 44 is released, a portion of the tubular 44 remains above the

drilling deck; 16. The HTV 48 moves, straight up vertically, and simultaneoqusly rotates back 90 to the
second horl?jz%%x%alfnﬁo& i%rr?p("ff?é?uz%i.e\%i?%hﬁ% B OV S BSted PARESEN Bmihaneously

occurring, the stand arm 58which is at its lowest vertical position near the drilling deck 16 (FIG. 2A

phantom vi tion.hole, 46 and grips the first tubular 44. As shown in FIG. 20,
the stand ar%r%t”l% ;g%‘ﬁﬁif?g Ei% Hﬁlﬁﬁgﬁ%ﬁgﬁﬁfhﬁeﬁéﬁ%ﬁg& f}%%el%g §onie APSRARSAGPEHETBUlar in the

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

vertical tubulas. il yelcalainmentidh e RieRAAIRG ol 46in he.ies,of fe audliary tubular
handling station 58 so as not to int%@rfere with the path o %%e HTV 48, [%%%%Kglghg\%?\ in FIG. 21, the
HTV 48 lowers to the first horizontal position, where it grips another single tubular 70 (referred to as

the second suhutian:shal hasbean rotied info Lesiionwith e ldexinaarmassambly9,on the pipe

rack 43 on the offline side of the
actuons of the HTV 48 are simultaneously 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 tabular 44. As shown in FIG. 20, the stand arm 58 lifts the tubular
44 out of the preparation hole 46 while maintaining the tubular in the vertical position. The
stand arm 58 thereafter retracts and moves and/or rotates so as to move the vertical wbular
out of vertical alignment with the preparation hole 46 in the area of the auxiliary tubular
bandimg station 58 so as not to interfere with the path of the HTV 48,
[0676]  Asshownin EIG. 21, the HTV 48 lowers to the first horizontal position, where it
grips another single tubular 70 {referred to as the second mbular) that has been rolled into
position with the indexing arm assembly 30 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 positior,

stmilar o the position of FIG. 20 and again rotates 90° in the same plane aligning the second

Tubuiar so that it is verically over the preparation hote 46 (FIG 22). The HTV 48 lowers the



catwalk 22 (FIG. 5). The HTV 48 then moves straight up to the second horizontal position, similar to
the position of FIG. 20 and again rotates 90 in the same plane aligning the second tubular so that it is
vertically over the preparation hole 46 (FIG 22). The HTV 48 lowers the second tubular 70 into the

B e aeheu 8. an v leARe s o TR B4 (190 SIS SN ROV IR 1P S oo

900 back to the second horizont sition. As’is shown In , sSimultaneously while that occurs,
the stand arm 58 extends and moves or rotates back so as to vertically align the first tubular 44 over

the prepargion aple. 8 R-NeagALp 58 erloneta e, sl ek df spdal g audiary tubular

make up device 56 can connect it with the second tubular 70 (FIG. 23). Th arm 58 then lifts the
tubular stand (44, 70) out of the preparation hole 46, and again retracts and moves or rotates to move

the verticakstapa(44r kO ouiphalisamentelihadd SM48 withdhe prenrationdqle 48,»As shown in

FIG. 24, while the stand arm 58 is performing such operations, the HTV 48 simultaneously picks up,
lifts, and rotates a third tubular 72 in the same manner as previously described. The HTV 48 lowers

the third tubtifata#2 itk thesrepatatibn dietetdbirnduirienses icrAgaifRRAGR RI4hethird tubular 72
remains extended out of the preparation hole 46 above the drilling deck 16. The stand arm 58 moves
the tubular stand (44, 70) back into

stand arm 58 then lowers the first tubular 44 so that the auxiliary tubular make up device 56
can connect 1t with the second tmbular 70 (FIG. 23). The stand arm 58 ther lifts the mbular
stand (44, 70} out of the prepafation hole 46, and again retracts and moves or rotates to move
the vertical stand (44, 70) out of alignment of the HTV 48 with the preparation hole 46, As
shown in FIG. 24, while the stand arm 58 is performing such operations, the HTV 48
simultaneousty 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 reieases
it. Again, a portion of the thurd tubular 72 remains extended out of the preparation hole 46
above the drilhing deck 16. The stand arm 38 moves the tubular stand (44, 70) back into
alignment with the preparation hole 46, and lowers the stand (44, 70) over the third bular 72
for connection by the auxiliary wbular make up device 56 (FIG. 25).

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

the preparation hole 46 and moves it in a vertical position 1o the auxiliary racking stanon 66



alignment with the preparation hole 46, and lowers the stand (44, 70) over the third tubular 72 for
connection by the auxiliary tubular make up device 56 (FIG. 25). 100771As shown in FIG. 26, the
stand ann 58 lifts the completed stand (44, 70, 72) out of the preparation hole 46 and moves itin a

vertical position to the auxiliary ragking station_60 for placement and release. The stand arm 58 can
extond an h R BTSSR o LA B R B0 I E BB B BRIGERRBI hole 46 (HIG,
2A phantom view) and the auxiliary racking station 60 (FIG. 2A solid lines). While the auxiliary racking

station 60 preferably.has capacit éq‘r‘a%gro imatel ular stands, other capacities are
contemplagé%?era%s%b ﬁslars%é\ngne?r%/ 8 ) ﬁ%ﬁ gﬂ%ﬁ?@n@ 8% %Shéaﬁnrpenrin‘g\?\g aa?gbtﬁ?ar stand (shown for
illustrative purposes as a drill pipe stand (44, 70, 72) although any other stand in the station 60 could

ave beengysedl iamiis ausliaryiRenasiRian 50 when Aekperiarming,onlg apgrations. The

. .. 2 .
bridge crane 86 ¢an move a stand to either irst 128 or second 130 tubular rar?klng stations as
appropriate and necessary, or it can move a stand directly to the top drive 12. The same operation is

shown in FiGic28 Witha dubiler S aRiddA.TOA) 9 asingh N 6asing fame 122 is attached to the

bridge crane 86 for handling casing stands

contempiated.
f00678]  Asshown m FIG. 27, the bridge crane 86 can remove a twbular stand (shown for
illustrative purposes as a drill pipe stand (44, 70, 72) although any other stand in the stadon
60 could bave been used) from the auxiliary racking statior 60 when not performing online
operations. The bridge crane 86 can move a stand to either the first 128 or second 13§
tubniar racking stations as a?propria:e and necessary, ot it can move a stand directly to the
top drive 12. The same operation ts shown in FIG. 28 with & wbular stand (444, 70A) of
casing. The casing frame 122 is attached 10 the bridge crane 86 for handling casing stands
that have been placed in the first wbular racking station 128. The remotely operable lances
129 are shown in end view in the first tubular racking station 128.
[0679]  As can now be éeen from the above, as the bridge crane 86 1s being used for oniine
operations, then the offline stand building activities can still contipue umnterrupted. The

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

30



that have been placed in the first tubular racking station 128. The remotely operable lances 129 are
shown in end view in the first tubular racking station 128. [00791As can now be seen from the above,
as the bridge crane 86 is being used for online operations, then the offline stand building activities can

still contin interrupted. The bridge crane 86 is not.in the critical.path of the offline stand building
operation.L"l?ghéslegrle£L \}\%ﬂs ‘t’?é egc%g%%%%ev%ﬁ%%%g HUge &b‘ﬂ&‘%&&ﬁ?%@ﬁ%fﬁ@?ﬁ%ﬂ?@mﬁne or online
operations, and not hinder the speed and functionality of the other operation. 1008010nline

100811Whilg EIGS. 36 &%%geg@ﬁdﬁﬁgé%%g%g%%r%%e to the offline operations, FIGS. 18 to 22

also illustrate how the primary or on opera%ons 85%3%?8‘0%(1 simultaneously with these
offline operations. As shown in FIG. 18, the deck crane 18 places a tubular 20 on the carriage 30 while
the offline ppgAtionjgigecurring. As shown in FIGS. 19 to 20, the carriage 30 moves the tubular 20
across the drilling deck 16 and toward the well center 14. The hydraulically activated front pipe lifter 39
slightly elevates the end of the tubular 20 near the well center 14, where the tubular is gripped by the

top drive 1P0BIG. 20)hiTdeiIEm trivert v thenelifisthe iwlan 20 tadhe verticabpasition (FIG. 21) in

alignment with -

FIGS. 18 to 22 also iliustrate how the primary or online driliing operations can proceed
simultaneousty with these offiine operations. As shown in FIG. 18, the deck crane 18 places
a tubular 20 on the carriage 30 while the offline operation is occurring. As shown in FIGS.
19 10 20, the carriage 30 moves the mbutar 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 20 to the vertical position (FIG. 21} in alignment with
the well center 14, and thereafrer lowers the tubular 20 (FIG. 22). The above steps can be
performed again with a second mbular so that the second tubular is positioned for connection
by the tubular make up device 42 with the wbular extending above the well center.

[0082] Lavdown

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

performed in reverse order from tha: described above for removal, disconnection, and

¥
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the well center 14, and thereafter lowers the tubular 20 (FIG. 22). The above steps can be performed
again with a second tubular so that the second tubular is positioned for connection by the tubular make
up device 42 with the tubular extending above the well center. 100821 Lavdown 100831The online

and offlinelayierationsindaralio the mimautanealsl e ge Bends aty Performedd atrygrse order from

that described above for removal, disconnection, and laydown of tubulars. In the primary or online
operation, the top drive 12 pulls the tubular string up through the well center 14 for the disconnection
of either asimgenulolsghahavtelbutares b fithetherstidagpu inejthe subigardvake spadevice 42. If a
tubular stand is disconnected, it can then be lifted up the derrick 10 for transfer to the bridge crane 86,
and transported to one of the tubular racking stations. The stands of rubulars can be simultaneously
and indep&HetiagisEomribe sanandingobe thndampiperadivd éh tHe offiiner sidelof the catwalk 22
using the stand arm 58 and the HTV 48. If a single tubular, for example tubular 20 (FIG. 29), is
disconnected, it can then be maneuvered with the top drive 12 so that the lower end of the vertical

tubular 20 FE&PIERETEEN tHeR IdFa K HTtrS I todsaitio icrrantas e e trdsameye8Gndhich carriage

has been positioned near the well

transported to one of the tbular racking stations. The stands of tubulars can be
simultaneousty and independently disconnected and moved to the pipe rack 43 on the offiine
side of the catwalk 22 using the stand arm 58 and the HTV 48. If 2 singie tubular, for
example mbt%iar 20 (F1G. 29), 1s disconnected, it can then be maneuvered with the top dﬁ{re
12 so that the lower end of the vertical mbular 20 is placed on the laydown wolley 40
positioned a: the end of the carriage 30, which carriage has been positioned near the well
center 14. The carriage is then moved away from the well center 14 and back toward the
catwalk 22 as shown in FIG. 29.

{0084]  The foregoing disciosure 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 mmvention.



center 14. The carriage is then moved away from the well center 14 and back toward the catwalk 22
as shown in FIG. 29. 10084]The foregoing disclosure and description of the invention is illustrative and
explanatory thereof and various changes in the details of the illustrated system and construction and
the method of operation may be made without departing from the spirit of the invention. CLAIMS: 1.A
system for drilling, said system comprising: a drilling deck; a drilling structure disposed with said
drilling deck; a primary tubular advancing station having a well center and disposed with said
drilling structure fgr agmvancing a first tubular to said well center; an auxiliary tubular handling station for
handling a second tubular; said drilling deck having a preparation hole positioned with said auxiliary
tubular handling station for receiving the second tubular; an auxiliary tubular handling device for
positioning the second tubular in a substantially vertical position above said preparation hole; an
auxiliary tubular rdcking &E¥RIAR eV 4idg: Y5EBERMRAPBUlar handling station for holding the
second tubular from said auxili%rgr'wbulgé handling station, wherein the second tubular is received in

. . i ck, . . . . .
said preparation hole, positioned’in A Sy stantially vertical position above said preparation hole or held

in said auxiliary tubular rackingzstgiip Whiledresfistdebwian sindanapdesily and simultaneously
advanced through said primary tubular advancing station to said well center; and a bridge racker

crane configured to move the segoindtyhudaiabetwareingathitaniaipdubutdr serdkimgngtation and said
well center; wherein said auxiliary tubular handling device is configured to directly position the
second tubular with said BepereAMiBSRIF Aikina §taiskien faiasivancing a first tubular to said

well center;

an auxiliary tubular handiing station for handling a second tubular,

said drilling deck having a preparation hole positioned with said
auxiliary tubular handling station for receiving the second tubular,

an auxiliary tubular handling device for positioning the second
tubular in a substantially vertical position above said preparation hole;

an auxiliary tubular racking station elevated above said auxiliary
tubular handling station for holding the second tubular from said auxiliary
iubular handiing station, wherein the second tubular is received in said
preparation hole, positioned in a substantially vertical position above said
preparation hole or held in said auxiliary tubular racking station while the
first tubular is independently and simultaneously advanced through said
primary tubular advancing station to said well center; and

a bridge racker crane configured to move the second tubuiar
between said auxiliary tubular racking station and said well center;

wherein said auxiliary tubular handiing device is configured to
directly position the second tubular with said auxiliary tubular racking

station; and

(8
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wherein said auxiliary tubular handling device operates independently of said bridge racker crane 2.
The system of claim 1 wherein said system further comprises: a primary tubular racking station
positioned above said primary tubular advancing station for receiving at least one tubular from said
auxiliary tubular racking station. 3. The system of claims 1 or 2, wherein said auxiliary tubular handling
device comprises: a stand arm for moving the second tubular between said preparation hole and
said auxiliary tubular racking station 4. The system of claims 2 or 3, wherein said bridge racker crane

is configured to move the secopgdriabledidatwmary sadiarinnniiyRidacsagingestation and said
auxiliary tubular racking station. 5. The system of any one of claims 2-4, wherein said bridge racker

crane is configured to méwiepeedsatiyred saidubadfe tacken gaitkwell center and said primary tubular
racking station. 6. The system of an{)on.e of claims 3-5, wherein said auxiliary tubular handling device
is configured to asdembldng SHHEMPLF RIBU 5L RRIFRY IR Sfther SRIPRASEST tubulars moved to the

preparation hole is on top of the a@%%mble%tubuggﬁ . ‘SXStaeéEJ% ggklcljirgmmsaa& sﬁg?m comprising:

S. (. £
a drilling deck; a drilling SRR |spo'é.£:'a1 With 53 ndrﬁl?ﬁbo ec a primary tabular advancing

station having a wgl,eepiss @BALHiRRGSESNHE S RIEHBHING, BLIHFHS (i AEVARSIPE,Bisst tubular to said

well center;  an auxiliary tubular handling station for handling a second tubular; an auxiliary tubular
handling device forspkistiienitighthe second tubular in a substantially vertical position; a first tubular
racking station elevated above said auxiliary tubular handling station for holding the second tubular
from said auxiliary3ubulaFfesvsiemn statrims\ineréiwiaee sesdd @wiian fyo ashanstiotin a substantially
vertical position above said drilling deck and held in said first tubular racking station while the first
tubular is advance®PHiFB G R-EE primary tubular advancing station to said well center; and

a stand arm for moving the second tubular between said preparation hole
and said auxiliary tubular racking station.
4, The system of claims 2 or 3, wherein said bridge racker crane is
configured to move the second tubular between said primary tubuiar racking
station and said auxiliary tubular racking station.
5. The sysfem of any one of claims 2-4, wherein said bridge racker crane is
configured to move the second tubular between said well center and said primary
tubular racking station.
8. The system of any one of claims 3-5, wherein said auxiiiary tubular
handling device is configured to assembie a plurality
of tubulars so that the first of the plurality of tubulars moved to the preparation
hole is on top of the assembled tubulars.
7 A system for drilling, said system comprising:
a driliing deck;
a drilling structure disposed with said drilling deck;
a primary tubular advancing station having a well center and
disposed with said drilling structure for advancing a first tubular to said

well center;

34



a bridge racker crane is configured to move the second tubular between said first tubular racking
station and said well center;  wherein said auxiliary tubular handling device is configured to directly
position the second tubular with said first tubular racking station; and wherein said auxiliary tubular
handling device operates independently of said bridge racker crane. 8. The system of claim 7, further
comprising a second tubular racking station positioned above said drilling deck for holding the second
tubular, wherein said bridge racker crane is configured to move the second tubular between said

second tubular racking station andsaignyeiboenteinding BEatystenhafdiaia sevanarribugaid auxiliary
tubular handling station comprises a stand arm, and the system further comprises a guided path
horizontal to vertical arm positi@netisithactiuerdendinadexsicn o gotdiotingseesadontbular from a
substantially horizontal position to a substantlally vertical position adjacent to said stand arm, wherein
said stand arm and said §RHI5 pARURFRARIN SRYE €838 Yperate during the primary tubular

advancing station adyancmg %fe‘pgfy{s% gééﬁa’.‘?%awgﬁ &%05% é%[an 5?&%9993 ﬂibiﬁé‘? primary

tubular advancing station 10. erein sal arm oper tes Independently

of said bridge racker crangndithg HagisH St Horfisdaine s&ond bl RFaHBriN el siitiinak8aes not
interfere with said stand arm. 12. The system of claims 8 or 9, wherein the first tubular does not

interfere with said stand demdiing sattguidedzpatieseazon tabtdaves thositemad b3 The system of any
one of claim 9-12, wherein said stand arm operates independently of said bridge racker crane.
substantially vertical position above said drilling deck and held in said
first tubular racking station while the first tubular is advanced through
said primary tubular advancing station to said well center; and
a bridge racker crane is configured o move the second tubular
between said first tubular racking station and said well center;
wherein said auxiliary tubular handling device is configured to
directly position the second tubular with said first tubular racking station;
and
wherein said auxiliary fubular handiing device operates
independently of said bridge racker crane.
8. The system of claim 7, further comprising a second tubular racking station
positioned above said drilling deck for holding the second tubular, wherein said
bridge racker crane is configured to move the second tubular between said
second tubular racking station and said well center.
9. The system of claim 7, wherein said auxiliary tubular handling station
comprises a stand arm, and the system further comprises a guided path
horizontal to vertical arm positioned adjacent to said stand arm to guide the
second tubular from a substantially horizontal position {o a substantially vertical

position adjacent to said stand arm, wherein said stand arm and said guided path

arm are configured to operate during the primary tubular advancing station
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advancing the first tubular to said well center and independently of said primary

tubular advancing station.

10.  The system of claim 9, wherein said stand arm operates independently of

said bridge racker crane.

11.  The system of claims 8 or 9, wherein the first tubular does not interfere

with said stand arm.
12. The system of claims 8 or 9, wherein the first tubular does not interfere
with said stand arm and said guided path horizontal to vertical arm.

13.  The system of any one of claim 9-12, wherein said stand arm operates

independently of said bridge racker crane.
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