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BACKGROUND OF THE INVENTION

[0064] 1. Field of the Invention

[0605]  This invention relates to a novel method and system for transporting, assembling,
storing, and disassembiing oilfield tubulars in and around e singie driliing deck, derrick, and
rotary system while drilling operations are simultaneously and independently occurring.
[0006] 2. Descripiion of the Related Art

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

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



some offshore rigs can exceed U.S. $400,000 to $500,000 per day). Therefore, any productive
operation that can be accomplished independently of drilling operations to save even small amounts of
time in the drilling process is economically significant. [0008]The term "tubular" as used herein means

all forms of drill pipe (including heavy,wei il.pi s HEVI-\WATE (tm) tubulars), casing, drill
collars, Iinéﬂr%%gt@rﬁ‘)%% eg%%%%%‘Bﬁ%%?agr}ig‘%ét?gé%;}é)egs?@em?oo?ﬁ%"rs‘% o\évl%ﬁ%éﬁ% . HEVI-WATE(tm) is

a registered trade mark of Smith International, Inc. of Houston, Texas. Drilling operations require

frequent stops, when a small part of the tubular string extends abaove.the drilling. deck. Additional
btiars mo B B B R R S s,
which may cause significant delay in thrilling. The length of a typical single drill pipe section is 30 feet

(about 10 1) A<SiaNGs ESIEE AV FAMESIIng inasiler Jug,LmAre sgle sections of ubulars. 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 string, and is now the prevalent

method of gty dritigg:ene.obthe henefits.at e R Ve is.thatdkcan it geassembled

tubular stands. Therefore, the creation and handling of tubular stands independently of the chilling
process is a potentially important way to save time and money.

weight drill pipe, such as HEVI-WATE™ mbuiars), casing, drill coliars, liner, bottom hole
assembilies, and other types of wubulars known in the art. HEVI-WATE™ g a regmstered
trade mark of Smith International, Inc. of Houston, Texas. Drilling operations require
frequent stops when 2 small part of the wbular stréng extends above the drilhing deck.
Additiona!l tubulars must be moved from & storage rack and connected with the upper end of
the rubular string, which may cause significant delay in drilling. The length ofa typical
single drill pipe section is 30 feet {about 10 m). A stand is created by connecting together
two or more single sections of wbulars. In the past, stands have been assembled or mads up
with four or five singie sections of wbulars. A top drive rotary system is often used in place
of the rotary table to turn the drill string, and 1s now the prevalent method of rotary drilling.
One of the benefits of the top drive is that it can drill with pre-assembled mbuiar stands.
Therefore, the creation and handiing of mubular stands independentiv of the driliing procsss 1s

a potendally important way to save nme and money.
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[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 op-fagisys are RGeHITAG sL4Bd Prapeses RfELubHiarheng iNetRANg igalpagition when

the auxiliary hoist is moved upward so that the Tubular is swung froni the cable 6vér and then lowered
into the preparation hole. Lund proposes that another tubular can then be swung over the first tubular

for connectiai{:AB8SiRAEIL FERING. e B4 6ol hd Nihd Nsf1ohethirdithulan tihe fuge space below

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

suspensioirdiai bf the:fiak dopalingyrpeist. (BaQ paipbieCopRphfathd iR RAInd @ Nndii-1Q04 0] Another
offline stand building method and system has been proposed by Smedvig Asia Ltd. of Singapore.
Smedvig proposes a self erecting offshore tender rig to transfer and erect drilling equipment on a

platform. Afeeotlieme sttirigpaddipnévitiis éndiote dmrathepiatformyrSmedvig propases arktigh line cable
system to move rubulars from the tender rig to the platform, a racker crane at the top of the derrick that
moves parallel to the drilling deck,

tubular being lifted in a vertical position when the auxiliary hoist 1s moved upward so that the

tubular 1s swung from the cable over and then lowered intc the preparation hole. Lund
proposes that another twbular can then be swung over the first tubular for connection (‘439
patent, col. 7,In. 58 to col. §, In. 19). For a third rubular, if the free space below the top of
the preparation hole 1s less than the length of two tubulars, Lund proposes another auxiliary
bost. In such circumstance, the preparation hole must be displaced or tilted from the verical
suspension line of the first auxiliary hoist (‘439 patent, col. 9, In. 58 1o col. 10, in. 46).
[0010]  Another offline stand building method and system has been proposed by Smedvig
Asia Lid. of Singapors. Smedvig proposes 2 self erecring offshore tender rig o transfer and
erect drilling equipment on a platform. After the dnliing equipment 1s erected on the
platform, Smedvig proposes a high line cable system to move rubulars from the tender rig to
the platform, a racker crane at the top of the derrick that moves parallel to the driliing deck,

and two preparation holes.

(9]



and two preparation holes. [00111Smedvig proposes that while drilling operations are occurring on
the platform, a single tubular on the rig can be manually connected at both ends while in horizontal
position to the high line cable system. The high line cable system is used to lift and transport the

tubular acr e water, from the rig.TO t% ipe ramp on the platform, where the tybular is manually
disconnect @Iﬁj{tﬁ\n gr\ilg})n?ﬁgv&%ﬁ%%o%%n%%tc € ?%%%%B%O egtﬁ%qgt‘%%oﬁwcé‘%ﬁ(%? &theh manually

connected to the upper end of the tubular on the pipe ramp. The tubular is then hoisted in the vertical

position, ang: {{pgg H]ﬁee pl over the first preparation hole. The tubular is then lowered into the
hole, and the %%%% device P eé“fgé’%.‘“laﬁ‘%% o%cer%lse %:%gcrgl ¥§ cr}(tagp%%seg Wffhmel{tll SEERM F&%ﬁ?ﬁ?, which can
be swung into position in the second preparation hole. The process can be repeated with a third

tbular for Gemnegynwithibe,lishUbHIAG Ata. dayble siand. The dauble, stand s then hoisted by the

racker crane and lowered for connection with the secorid tubular for a triple. The ‘coed stand is hoisted
up and carried by the racker crane to a vertical tubular storage rack at the top o e derrick. Smedvig

also proposssihatihrsfitstpiepaiation.holecan figve.ah adiustabladpttom-fornacesptance of different
size tubulars.

manually dis;onnected. A gripping device conmected by cabie to 2 hoist on the racier crans
is then manually connected to the upper end of the whbular on the pipe ramp. The whular i
ther 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 2 second tubular, which can be swung into position in the second
preparation hoie. The process can be repeated with a third tubular for connsction with the
first mbular into a donble stand. The double stand is ther hoisted by the racker crane and
lowered for connection with the second tubular for a triple. The completed stand is hoistad
up and carried by the racker crane fo a verucal wbular storage rack at tae top of the derrick.
Smedvig also proposes that the first preparation hole can have an adjustable bottom for
acceptance of different size tubulars,

[0012]  Another offline stand building method and system 1s proposed m U.S. Pat. No.

£,976.540 to Berry, the disclosure of which is incorporated herein by refersnce for all



{0012]Another offline stand building method and system is proposed in U.S. Pat. No. 6,976,540 to
Berry, the disclosure of which is incorporated herein by reference for all purposes. Berry proposes,
among other things a load and preparation pipe handling device ("preparation device"), a storage pipe

handling dgyig sstgeaq Aaviee” gswaﬁﬂ%t@rm@ﬁ ?@;}m&% Qlihege1dck, e preparation

device inc des a vertica truss rotatable about its fongitudinal axis. The preparatlon device includes a
gripping device attached at the end of a hoisting cable extending out from the vertical truss The

gripping deviesismansaiye.aitachesioana.autial adubutathalhas ReenRlacRA Reab iR Preparation

device on the catwalk or the pipe ramp so that when the cable is retracted back toward the preparation
device, the lifted tubular is swung from the cable, similar to the Lund and Smedvig systems.

[00131Bergyedzen thcappse shthaithe. tMissceanthinn Ieing thenedicabiubilendnagissldappath to a first
preparation hole, which has been placed along the path. The preparation device can then lower the
first tubular into the first preparation hole. Using two preparation holes, much like the Smedvig system,
a stand is asdengblethal heiasEenubtpetstandssithenclifted o eripeatly day ithves pacipairation eevice to the top
of the derrick, and directly exchanged to the storage device, which can either store it or transport it for
drilling operations ("540 patent,

a hoisting cable extending out from the verncal 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 1s retracted back toward the preparation
device, the lifted mbular 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 hole, which nas been: piaced along the path. The preparation device
can then lower the first wbular into the first preparation hole. Using two preparation holes,
much like the Smedvig system, a stand 1s assernbied. The assembiled stand is then lifted
vertically by the preparation device to the top of the dernick, and directly exchanged o the
storage device, which can either store 1t or wansport it for driliing operanons (‘540 patent,
col. 7, Ins. 26-40 and col. §, Ins. 30-35).

[0014]  The oll industry has proposed sysiems for the online transferring of wbulars from

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

n



col. 7, Ins. 26-40 and col. 8, Ins. 30-35). 100141The oil industry has proposed systems for the online
transferring of tubuiars from the horizontal position on a pipe rack to the vertical position over the well
center. One such system is proposed in U.S. Pat No. 4,834,604 to Brittian et al., the disclosure of

which is incorporated herein Qg erence, f g urpgses. Brittjan, propgses a strongback connected
to a boom Tharis léierool%cfﬁ%i% ifl; aaltb%ggeﬁt;gééa %aﬁj@é‘gﬂﬁoﬂﬁl@ HY. %‘T‘%Og‘l’f(?r? Battlttansfers the
tubular directly through the V-door from a horizontal position to a vertical position so that a connection

between thg tubular and t wlar stri be made. Another system is proposed in U.S. Pat, No.
6,220,807 togg&?ro%n, %egj(??g:%)su%e %ﬁﬁﬁﬁ“@%ﬁ%ﬁ‘?ﬁ&ﬁ?ﬁ‘%ﬁ%ﬁs 8ys trré) eér)ttla‘?'r%?:(ec?glr1 ‘acﬁeléurposes. An
online pipe handling system is proposed for using a bicep arm assembly pivotally connected to a

drilling rig, kg derean assembian a arienss:hengiasserablyheth pivataliyeganected to the bicep

arm assembly. The gripper head assembly grabs the horizontal positioned tubular on the pip, rack
adjacent to the rig, and rotates the tubular to a vertical position over the well center. 10015]A

horizontal teaverticahpisuRaadhng syeiem ispropeseshin Pb-Ne:UR206/0131215:to Skogerbo.

Skogerbo discloses an Eagle Linht/HTV-Arm. which is
position so that a connection berween the tubular and the rubular string can be made.
Another system is proposed 1n U.S. Pat. No. 6,220,807 to Sorokan, the disclosure of which s
incorporated herein by reference for all purposes. An online pipe handling system is
proposed for using a bicep arm assembly pivotally connected to a drilling rig, and a forearm
assembly and a gripper head assembly both ptvotally connected 1o the bicep arm assembly.
The gripper head assembly grabs the horizontal positioned tubular on the pipe rack adjacent
to the rig, and rotates the wbular to a vertcal positon over the well center.
{0015] A honzontal to vertical pipe handiin.g system 1s proposed i Pub, No. US
2006/0151215 to Skogerbc. Skogerbo discloses an Zagie Lignt/HT V-Arm, which is
distributed by Aker Kvaermmer MHE of Houston, Texas. The Eagle Light HTV (horizental to
vertical) device 1s proposed for online transfer of tubulars from a horizontal position at the
catwaik o a veracal position In the derrick directly over the well center or mto the

mousehole. Aker Kvaemer MH aiso disuibutes bridge crane systems and storage



distributed by Aker Kvaemer ME of Houston, Texas. The Eagle Light HTV (horizontal to vertical)
device is proposed for online transfer of tubulars from a horizontal position at the catwalk to a vertical
position in the derrick directly over the well center or into the mousehole. Aker Kvaerner MR also
distributes-bridge c YSIEmS ragedfinger : To] wel uston, Texas
also manufat lﬁggéagsﬁ%Pﬁﬁg‘%%ﬂﬁ%ﬁ% ﬁéﬁ%”%?é%%éﬁ C%L%ﬁ]lf&%%%n m%mw and
apparatus for transferring tubulars between the horizontal position on the pipe rack to the vertical
position O\S%Ijﬂg“}‘ai gﬂaﬁggﬁ%rdig\,g@posed in Pat. No. 6,705,414 to Simpson et al. Simpson proposes a
bucking machine to build tubular stands in the horizontal position on the catwalk. A completed stand is
horizontal at a trolley pick-up location, and becomes vertical at the rig floor entry. The stand, clamped
to a trolleyygigigpled alens AnddRaHsackith Aeabie winsferAnerispipawaeking device located in
the upper derrick is proposed to transfer the stand directly from the trolley. [0017]The disadvantages of
the above tubular handling methods and systems include significant human physical contact with the
tubulars amgd-iftinglegstipsmented pipanattus tinestwhad fosaibansmich dhreresilt pogty=delay or
possible injury. The alignment and transfer

U.S. Pat. No. 6,705,414 1o Simpson et al. Simpson proposes a bucking machine to build
tubular stands in the horizonta! positior on the carwalk. A completed stand 1s honzontal at a
trolley pick-up location, and becomes vertcal at the ng floor entry. The stand, clamped to a
trolley, 1s pulled along and up a track witk a cable winch. A vertical pipe racking device
located in the upper dernck is proposed 10 transfer the stand directly from the trolley.
06177  The disadvantages of the above tubular handling methods and systems include |
significant human physical contact with the mbulars and lifting equipment at numerous umes
and locations, which can result in costly delay or possible injury. The alignment and wansfer
operations are lengtby and compiex. The paths of the tubulars in the offime stand buiiding
are not fully resticted, which creates delay and safety hazards, The offiine stand building
oparation may be interrupted when equipment is being used In the online drilling operations.
Therefore, 2 more efficient method and system for handiing wbulars that mimmazes or

eiiminates buman physical contact with the wbulars and lifting equipment, restricts and

-



operations are lengthy and complex. The paths of the tubulars in the offline stand building are not fully
restricted, which creates delay and safety hazards. The offline stand building operation may be
interrupted when equipment is being used in the online drilling operations. Therefore, a more efficient

method and system for handling tubulars that TI1Mi7eS or_controls the path of the tubulars throughout
stk %‘ﬁ?ﬁ THe ﬁ:i%ﬁ@éﬁ@ﬁ?m%ﬁﬁ@r@%}ﬁ&%ﬁminates any

the entire 6fffine opePa?tlon, requires
potential interruption of the tubular building and drilling process would be desirable. BRIEF SUMMARY

OF THE INYENTION 1901814 Sys d for buildi nd.handling oilfield tubular stands is
disclosed I?F%t utilizes a §1rjlegé deﬁiﬁ@ﬁﬁ%@géc f%%%%rnosfgg%%&%%?wﬁ g%gg%%a?eﬁé%t%%rdrilling
process from the offline stand building process. A guided path horizontal to vertical arm ("HTV") lifts

tubulars stggd:horzomallyon sha catrlke aB4-10gN moves the tubuiars in a single vertical plane such
that no interference occurs with the drilling process, and multiple articulated motions are reduced. The

HTV moves the tubulars between the catwalk and the preparation hole for assembling or
disassembling the tubular stands. A stand arm is positioned for lifting and lowering the rubulars into
and out of the preparation hole, and

BRIEF SUMMARY OF THE INVENTION
[0018] A systemn and method for buiiding and handiing oitheld mbular stands 1s disclosed
that utilizes a single dermnick, driliing deck, and rotary system, and separates the driliing
process from the offiine stand building process. A guided path horizontal to vertical arm
(“HTV™} lifts tubulars stored horizontally on the carwalk, and then moves the tubuiars in 2
single verucal plane such that no interference oceurs with the drilling process, and multipie
articulated motions are reduced. The HTV mowves the tubulars between the catwalk and the
preparation hole for assembling or disassembling the tubular stands. A stand arm is
positioned for lifting and lowering the tubulars into and out of the preparation hote, and
transporting the tubulars vertcally for storage into an auxiliary tubular racking station in the

upper par: of the dernick.



transporting the tubulars vertically for storage into an auxiliary tubular racking static, upper part of the
derrick. tubular stands from the auxiliary tubular racking station and transports them to either the top
drive, or to another tubular racking station in the derrick. Using the auxiliary tubular racking station, the
offline stan (‘ﬁeiidin ration is advantageously uninterrupted when the bridge racker crane is
unavailabl ulé to %%npég@ﬁ t&" %frﬁ@i?)ea%]éqW@ﬂﬁﬁlfﬁﬁ%ﬁ%ﬁyﬁé&}h‘?hﬁ‘ﬁﬁhimﬁ@aﬂons. BRIEF
DESCRIPTION OF THE DRAWINGS f 00201A better understanding of the present invention can be
obtained W{QM Sf(gﬁ g/vg]% c{gé%ile descriptions, of the various disclosed embodiments in the drawings:
100211FIG. 1 %?aﬁ e eva’%ﬂonal \ﬂ’éﬂv@a&ﬁbéﬁ 5?&%%?%@%%%%11 §ntr§?18%%§sm% Eralrfloeerlnﬁ%”(gégilﬁ”l[é)ﬁt of a drilling
rig. 100221FIG. 2 is a section plan view takenalong line 2-2 of FIG. 1 showing the catwalk, the primary
tubular advaneing siatign-the-Rriman:iuuahanding station and the, auxliarytuhular handiing
station. 100231FIG. 2A'is a plan view showing the stan%{an'n, t%%" préparialﬂon %o%e?‘ar%%ikfﬁ% auxiliary
tubular racking station in alternative locations relative to each other as compared

station, the offiine stand building operation is advantageously uninterrupted when the bridge

racker crane 15 unavailable due to its need to participate in the simultaneously occurrin

{9

dniling 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 & secuon plan view taken along line 2-2 of FIG. | showing the carwalk,
the primary tubular advancing station, the primary wbuiar handling station, and the auxiliary
tubular nandiing statiorn.
{0023}  FIG. 2A is a plan view showing the stand arm, the preparation hole, and the
auxibary tubular racking stauon iz alternauve locanons relative to each other as compared

with FIG. 2 and the other drawings.
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with FIG. 2 and the other drawings. [0024]FIG. 3 is a section plan view taken along line 3-3 of FIG. 1
showing the bridge racker crane, the auxiliary tubular racking station, and the first and second tubular
racking stations. [0025]FIG. 4 is a section elevational view taken along line 4-4 of FIG. 1 showing the

bridge racl@hg‘rﬁne irst and ,se%g%lclj tubular rac g stations, and in phantom view the bridge racket
crane in diffé oSS WAtTARE BRSPS Eaging e 106 56T Iehevang dedifgeievational

view taken along line 5-5 of FIG showing the V. doorof the drilling rig and the guided path horizontal to

vertical ar (:I TV [ 27&? G. 6.is an enlar e({ elevatignal view of trle HTV with a;[u,bular shown in
the horizorr?taa %cr)gftal)%l)‘ﬁ(%l%go |(£Pﬁ|r"?/ema0r%1 m%ﬁ‘em%ésr &iélanp%%%tit&ﬁ\?ﬁ%ﬁ%%ﬁ‘ﬁﬁ S fG. 7is an

elevational view of the HIT, rotated 900 about the vertical axis from Fig: 6, with the tubular in
thethOrizontafpgsition. [0029]FIG. 8 is an enlarged detailed eievational view of the bridge racker crane

of the present invention. 100301FIG. 9 is a detailed eievational view of an attachment for the bridge
racker crane to

[0025]  FIG. 4 15 2 sectlon elevational view taken along ine 4-4 of FIG. 1 showing the
bridge racker crane, the first and second tubular racking stations, and in phantom view the
bridge racker crane in different positions with and without the casing frame.

{0026]  FIG. 5 is 2 section sievational 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 an eniarged elevatonal view of the HTV with 2 bular shown in the
horizontal position in solid line and in the Qertical position 1t phantom view.

{0628]  FIG. 7 15 an elevational view of the HT'V, rotated 90° about the vertical axis from
Fig. 6, with the tbular in the horizontal pesition.

[0029]  F1G. 8 15 an enlarged detaiied elevadona! view of the bridge racker crane of the

present mvention.

10030} FIG. 9 is a detailed eievational view of an attachment for the bridge racker crane 1o

handle casing sections or stands.
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handle casing sections or stands, 100311 FIG. 10 is an elevational view of the preparation hole
shown in broken view with portions of the pulley cable shown in phantom view. (0032]FIG. 11 is an
elevational view of the preparation hole, rotated 90 about the vertical axis from FIG. 10. 10033]FIG. 12

is an enlar etailed.vjew of the preparation hole of the present invention as shown in FIG. 11.
A el sty A e U
14 is a section view of the preparation hole taken along line 14-14 of FIG. 10. [0036]FIG. 15 is a

section vie PJ PSP ﬁ\g' gl n along line. 15-15 of FIG. 10. (0037]FIG. 16 is an elevation
view taken%on%?ﬁei%e 1@56%@@%5%‘&%%%%’%%% lowered for gipping a tubular in the first

horizontal position. 100381FIG. 17 is a view similar to FIG. 16 with the HTV and the tubular in the

raised secqpghRorizeptahRasioNFABALELG- F3.1S fMenesimjlar t ith.the HTV guiding the
tubular to 2 verti?:al position aligngd with thle proéfp?éra%ﬁoé %%?g?‘sh%v%??négé%ﬁ and 11, and
additionally

vertical axis from FIG. 10.

10033] FIG. 12 15 an enlarged detailed view of the preparation hole of the present
mvention as shown in FIG. 11.

{0034]  FIG. 13 is a section view of the preparation hole taken along line 13-13 of FIG. 10.
[0635]  FIG. 14 1s a section view of the preparation hole taken along line 14-14 of FIG. 10.
{0036] F1G. 15 is 2 section view of the preparation hole taken along line 15-15 of FIG. 10.
{0037]  FIG. 16 1s an elevation view taken along line 16-16 of FIG. 2, illustrating the HTV
lowered for gripping a tubular in the first horizontal position.

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

{0039]  FIG. 18 is a view similar to FIC. 16 with the HTV guiding the wbular 10 a vertical
position aligned with the preparation hote, a3 shown i FIGS. 10 and 11, and additionaliy
illustratng the deck crane delivering a casing section to the online carriage for advancement

to the well center.
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illustrating the deck crane delivering a casing section to the online carriage for advancement to the
well center. 10040]FIG. 19 is a view similar to FIG. 16 with the HTV lowering the tubular into the
preparation hole while the casing section is simultaneously positioned on the online carriage.

100411FI is aMew similar. to FIG, 16 wi HTV.rajsed, and the stand arm lifting the drill pipe
section uﬁgr%b i)ut g# g;ﬁé%ﬁseﬁf Wﬁﬁ?ﬁg%?%\gg?aﬂ%enwﬁ%léh é\ilﬁ?egt %wggls}ﬁwtgge;aéu(:gt?i%,%%%gegd by the online
carriage towards well center, is simultaneously being gripped by the top drive. 100421 FIG. 21 is a

view similag g FIG, 16, Wit the T ginning,2;secand el eips seetion Whle the casing section is
simultaneillgjs y beir?g lowered by tﬁe ogrﬁ%ne tob d%}/e above X]%ijwe cerﬁ%r%é(ﬁgiﬁgg% is a view
similar to FIG. 16 with e second drill pipe section guided into alignment with the preparation hole while

the casing aratign istewesedudhagnline terdiie maubervelboanter, AQO4ALFIG 2345, view

similar to FIG. 1.6 with the second drill pipe section lowered into the preparation hole and being
connected with the first drill pipe section with a tubular make

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.

[0042]  FIG. 21 1s a view simiiar to FIG. 16 with the HTV gripping a second drill pipe
section while the casing section 15 simultaneousty 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 hoit while the casing section is lowered by the online wp
drive mnto the well cener.

[0044] FICG.I31sa view similar to FIG. 16 with the second drill pipe section lowered inte
the preparation hoie and being connected with the first drill pipe section with a tubular make
up device while the casing section 1s simultaneously lowered mto the well center,

[0045]  F1G. 24 s a view simiiar 1o FIG, 16 illuswrating the HTV with a third dnll pipe

sectiorn in the raised second horizontal pesition before bemg guided into alignment with the



up device while the casing section simultaneously lowered into the well center. 100451FIG. 24 is a
view similar to FIG 16 illusmating the HTV with a third drill pipe section in the raised second horizontal
position before being guided into alimmen, ith the preparation hole, the connected first and second

drill pipe sections showp keing lified t .qut of align ith the preparation hole to
allow the t%irft%%hlar to be re%rg}fved&iag{trébt%g %ggg%?g;é Wél(% %8%?&% 55 ‘FsﬁaiEt ?/?é%\ﬁ éll?nilar to FIG.
16 with the first and second tubulars being connected with the third tubular by the tubular make up

device. 1004ZIFIG, 26 i AiaesimAtIE F1G, 1S WIS siancmiiipg the s qffyee tubulars

from the preparation hole to the auxiliary tubular racking station. [00481FIG. 27 is a view similar to
FIG. 16 with the bridge racker crane, as shown in FIGS. 3,4 and 8, gripping the stand of rubulars from
the auxiliana iyl arieking station and moving the stand to a drill pipe racking station. 10N91FIG. 28
is a view similar to FIG. 16 showing the HTV with a casing section in the second horizontal position
while the bridge tacker crane, with the casing, attachment of FIG. 9 is simultaneously positioning a
stand of cagiogein thElauzgiary tiduianiackirmiGtagon AR50} nd29cisna MiBvy-sim#aE to FIG. 16
showing a casing section raised from the well center by the top drive and laid down onto the carriage,
and the iaydown trolley on the top of

connected with the third tubular by the tubular make up device.

[0047]  FIG. 2615 a view similar to FIG, 16 with the stand arm lifting the stand of three
tubulars from the preparation hole to the auxiliary tubular racking staton.

{0048} FIG. 27 is a view similar to FIG. 16 with the bridge racker crane, as shown in
F1GS. 3, 4 and 8, gripping the stand of rubulars from the auxiliary tubular racking station and
moving the stand to a dnll pipe racking station.

{00497  FIG. 28 1s a view sumilar to FI1G. 16 showing the HT'V with 2 casing section in the
second -horizcntai positior while the bridge racker crane, with the casing attachment of FIG.
9, 15 stmultaneously posttioning 2 stand of casing in the auxiliary mbular racking station.
[60507  FIG. 29 is a view similer to FIG. 16 showing & casing section raised from the well
center py the top drive and laid down onte the carriage, and the laydown trolley on the top of

the carriage being dniven n the direction of the arrow to tilt the casing secnon.



the carriage being driven in the direc on O the arrow to tilt the casection. 100511FIGS. 30A, 30B AND
30C illustrate the circuitry for the simultaneous pipe handling system of the present invention.
DETAILED DESCRIPTION OF TIE INVENTION 100521The present invention involves a system and

method foréﬁfﬁﬂ buﬁ@g BAUEH?A v}\m&mgrl érl)rl?rat ions are s%taneously and
y 5is'o

ul
mdepende occurring. s $hown in'the drawmgs standsbw Ing con%’rlses moving
tubulan from a horizontal position on the catwalk 22 adjacent to the V-door 26 of the derrick 10, lifting

and guidingm%@gﬁ |@E[Qg ae plang do a vertical position directly above a preparation hole 46
oV

with a horizontal ertical arm 48 lowering the vertically positioned tubulars into the preparation hole
46, using a stand arrn 58 to move the tubulars in the vertical position for connection into a stand by an

auxiliary tubular make up depice g6 rangimnspaiing the piangwertigadynio an auxiliary tubular racking
station 60 in the upper part of the derrick le. 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 rackiiegXtatigis p[e&,ﬁengmmmaxwilHj@geﬁkgax@e;namiwrmiﬁa}&cbaﬁa&amﬂ@dmyentlon is

shown in
stands, whi}e‘ dritiing operations are simultaneously and independentiy occurming. As shown
in the drawings, this offiine stand building comprises moving tubulars from a horizontal
position on the catwalk 22 adjacent to the V-door 26 of the derrick 10, hifting and guiding the
tubulars in the same plane to a vertical position directly above a preparation hole 46 with a
honizontal to vertical arm 48, lowening the vertically positioned tubulars into the preparation
hole 46, using & stand arm 58 1o move the tubulars in the vemcai position for connection into
a stand by an auxiliary tebuiar make up device 56, and transporting the stand vertically 1o an
auxiliary tubular racking station 5{) i the upper part of the derrick 1€. A bnidge racker crane
86 transports the tubuiar stands from the auxiﬁary tubuiar racking station 60 to either the top
drive 12, or to first 128 or second 130 rubular racking statons.
[0033]  An exemplary drilling rnig, generally indicated as R, of the invention is shown in
FIG. 1. Although an offshore canulever jack-up rig R 1s showr, other drilling rig or strucrurs

configurations and embodiments are contempiated for use with the 1ventorn both for



FIG. I. Although an offshore cantilever jack-up rig R. is shown, other drilling tin 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,

submersibleg.drill shi rge rigs, platform rigs, and land rigs.. Also, although the following is
described iﬁ&sér?ﬁesagfp (%I?Q Pifing HTASHE org‘gd%’ﬁ%{?&iﬁﬁgﬂ@gé?% %%%%B%&%r operating

environments for non-petroleum fluids. Further, although the use of a top drive or power swivel is

preferred, the inyention can alsp be used with tlagr rotary systems, including, but not limited to, a
rotary tabIeg%é%\é%lelﬁesﬁéwﬁ%%tﬁaﬁﬁﬁgg es‘ainggl1 S %Sﬁﬁ%‘gg%ﬁa%tﬁ?&%%g &“%&8@@% 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,op 45 12 5 s4sRENISs 1, e raveling el e ganyentional manner. A criling
y

hoist or drawworks Is mounted in the derrick 10, as Is known by thos€ of ordinary skill in the art. The
top drive 12 is aligned vertically with the well center 14 in the drilling deck 16.- A deck revolving crane

18 is mounigghethartis-RAies bse-in lifting.ang-raaung:tiars 20, 100551 Ganwalkiq;
Further, althqugh the use of a top drive or power swivel is preferred, the invention can alse be
used with other rotary systems, including, but not limited to, a rotary table.

{0034]  Reviewing both FIGS. 1 and 2, a drilling struchure or derrick 10 extends above the
drilling deck 16. A top drive 12 or power swivel is preferably used to rotate the drili Siring
and bit in the borehole. The top drive 12 is suspended from the traveling block in the
convenﬁonal manner. A dniiing hoist or drawworks is mounted in the derrick 14, 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 dniling deck 16.- A deck revolving crane 18 is mounted on the g R for
use in lifting and moving mibulars 26

[0035]  Carwalk

[0056; InFIG. Z, 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

12 isin the same piane as the drilling deck 16, and is adjacent the V-door 26 of the derrick



100561in FIG. 2, the catwalk 22 is supported on the top of the catwalk truss structure 24 (see FIGS . 5
and 17) adjacent to the drilling deck 16. As best shown in FIG. 5, the catwalk 22 is in the same plane
as the drilling deck 16, and is adjacent the V-door 26 of the derrick 10. Although a single V-door 26 is

shown, it shauld esundessigrd.thit degricks may: %@@&%g&g&ﬁﬁmeﬁﬁ%\d&%ﬁ{; and that the tubulars

transported or moved in the present invention may be stag roug erent V-goors. 1 umrning back
to FIG. 2, the online or primary side of the catwalk contains the primary tubular handling station 28

which includeseieartiagy 30snhasenaneitudinak axis Spcenteing ds sustaatialivin.aligynent with the
well center 14. A mechanically driven pusher trolley 38 on the carriage 30'is provided to move tubular

36 to and from the well center 14. Although a single catwalk 22 and catwalk truss structure 24 is

shown, it shosycbetagedenstogid diferénd/ differerinaivabies RRIFTPROKINEhEHYGIWES £9uld:be
employed to support the primary tubular handling station 28 and the auxiliary tubular handling station,
generally indicated at 54, as will be described below. Further, it should be understood that the two
different catWalks&u @ brntercibdiffrent whehtaodsandicive 28;atinis iAliiugh ihe: pase 25 (FIG.
17) of the column supporting the catwalk truss structure 24 is shown as fixed, it should be understood

that rollers are contemplated at the o
whose longitudinal axis or centeriine is substantialiv in alignment with the well center 14. A

mechanically driven pusher woliey 38 on the carriage 30 is provided to move mbular 36 o
and from the well center 14. Although 2 single catwalk 22 and catwalk truss structure 24 is
shown, it sho_uld be understood that two different carwalks and supporting souctures couid be
employed to support the primary tubular handiing station 28 and the auxiliary mubular
handiing station, generally indicated at 54, as will be described below. Further, it should bs
understood that the two different carwalks could be set at different orientations and/or
eievaiions. Although the base 25 (FIG. 17) of the column supporting the catwalk tuss
swucture 24 1s shown as fixed, it should be undersiood that rollers are contemplated at the
base so that the carwalk truss strucrure 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 wbular advancing station 13 compnises at ieast the well center 14, Alsc,

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

i6



base so that the catwalk 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 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, 9nd other eq’fLi

ipmeni necessary tQ advance tubulars into the well center 14 can be
ARSI u%uﬁtro e i éil{?fiiﬂaﬁ ﬁfBﬁ%%ﬂd?e RmEBa T Rediats B tward from

provided in the primary
the well center 14, and is positioned substantially on a line between well center 14 and the longitudinal

centerline cgftatgg cgrriﬁ %93 'g[% rz*arria as, wheels that run on tw arallekrails,34 mounted on the
top of the catwaﬁ< 22. %?8 raﬂs PZ elit}gﬁ%c% a?crrao%é\%ﬁ1 gu&‘r‘fﬁfr%gm glclgig %)P%. o) f‘oﬁrf?elér the well center
14. 100581As shown in FIG. 2, a single tubular 36 can be placed on the top of the carriage 30. The

carriage 30dsansparththauhiian 3a:alandhe wils 34.from the pimanyiubuiachandling.station 28 to

the mouseldole 32 or well cenfer 14. A pusher trolley 38, whose wheefs run on two paral1e| rails
mounted on top of the carriage 30, pushes the tubular 36 toward the well center 14 or mousehole 32.

A hydraulicdiee32dshowminelevation iELG a0k losatedakie and0f the carriage 30 nearest the

well center 14. A section of the top surface of the ..arriage 30 is hinged so that the hydrauﬁc lifter 39
can raise the unhinged end to elevate the

of the catwalk 22. The rails 34 extend across the drilling deck 16 1o 2 location near the well
center 14.
[0038]  As shown in FIG. 2, a single tubular 36 can be placed on the top of the carriage 30.
The carriage 30 transports the tubular 36 along the rails 34 from the primary tubular handling
station 28 to the mousehole 32 or well center 14. A pusher trolley 38, whose wheels nun on
two paralle! rails mounted on top of the carmage 30, pushes the tubular 36 toward the well
center 14 or mousehoie 32. A bydraulic lifter 39 (shown n elevation in FIG. 20} is located at
the end of the carriage 30 nearest the well center 14, A section of the top surface of the
carriage 30 1s hinged so that the hydrauliic lifter 3% can raise the unhinged end 1o slevarte the
end of the tubular 36 nearest well center 14. The top drive 12 or other similar equipment can
then engage the tubular 36 for lifting. When tubular 36 is removed from the well center 14,
thz pusher trotley 38 car be reptaced with a lavdown trolley 40 (shown 1n storage in FIG. 2;

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

. }
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end of the tubular 36 nearest well center 14. The top drive 12 or other similar equipment can then
engage the tubular 36 for lifting. When tubular 36 is removed from the well center 14, the pusher
trolley 38 can be replaced with a laydown trolley 40 (shown in storage in FIG. 2; and shown in use in

FIG. 29) to ' er end of the vertical tubular when the .carriage 30 js moyed near the well
center 14. i%%%%@%%ﬁ% ?ga{uzgalgcrﬁlmcg tteerﬁiﬁf d vfgglﬁ'f%’acfggr?gﬁ&ﬁﬁ%ﬁ BB %he art as an

iron roughneck) is positioned near the well center 14 and the mouse'nole 32 for use in assembling and

disassembling.tybular, stands, £8059) HTV. J00601As further shown in FIG. 2, the offline or auxiliary
side of the tcatwalk 22 has a pipe rack 4e3¥?or tF% OTiZ0 Eﬂ%@‘;&? é) ot %Géarag.%&esw ﬁs[ccﬁg%’éd below,
pipe rack 43 is fabricated for the placement of one tubular 44 substantially in alignment with a

preparation hales 46 As.wilbRexdiscussed Q%@Mfﬂ%@ﬁisﬁk@e‘iﬂ?ﬂﬂg%ﬁi? etsésgab'v in alignment with
r

the preparation hole 46 to facilitate the guided path movement of the tubular by the horizontal to
vertical arm 48 (referred to as HTV). The pipe rack 43 preferably stores approximately 5 auxiliary
tubulars. Apgesape offttbular can be placed in the area for pick up by the HTV 48. As best shown in
elevation view in FIG. 5, the pipe rack 43 has a hydraulically operated

[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 tubulars. As discussed below, pipe rack 43 is
fabricated for the placement of one tubular 44 substantially in alignment with a preparation
hole 46. As will be discussed below in detail, the tubular 44 is preferably in alignment with
the preparation hole 46 to facilitate the guided path movement of the tubular by the horizontal
to vertical arm 48 (referred to as HTV). The pipe rack 43 preferably stores approximately 5
auxiliary fubulars. Any type of tubular can be placed ir the area for pick up by the HTV 48,
As best shown in elevation vigw in FIG. &, the pipe rack 43 has a bvdraulically operated
Indexing arm assembly 56 that rolls the rubulars 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 15 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 1s used to piace wbulars

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

18



indexing arm assembly 50 that rolls the tubulan toward the pick up location for the I-ITV 48.
Hydraulically activated separators 52 isolate the one tubular 44 that is to be gipped by the HTV 48.
The pipe rack 43 is also indexed or marked so that the operator of the deck crane 18 can place the
tubulars in a consistent locanon, The deck crane 18 is used to place tubulars on both sides of the
catwalk 22 TEESHEHES PO8) Iorihs are atatinesitinsidie R Brid o pRehed Bigre 224 dle ViR eres biotthin the
horizontal position, are parallel to each other, and have access to the V-door 26 of the derrick 10.
10061]An awgggpég%lgglar har%gl' g station, generally indicated as 54, is shown in FIG. 2. The auxiliary
tubular handling station 52658 pirSes at least a stand arm or pick up arm 58. Also, the HTV 48 and the
preparation hole 46 and an auxiliary tubular make up device 56 (e.g. iron roughneck) can be provided
in and/or adj tto xiliary tubylar handling station 54. FIG, 2A illystrates the capability of the
stand arm g%%ripﬁ%@%ﬂéﬁ%ﬁ W gnnglc%t\%legfé’og,et‘heé CPHEtGh Ao FebthE diffing deck 16

(shown in phantom view), or, when raised, in the auxiliary tubular racking station 60 mounted up in

ineFIG. 2A shous i ABLE ST Lo Nl shoWnINFIS, 2 g e other rgings of the
. 4 o ¥ Il Y

location of the stand arm 58 in relation to the auxiliary tubular racking B0.ERES "B A%u7 show the
auxiliary tubular handling device or I-ITV 48 as seen from the catwalk 22. FIG. 6

Also, the HTV 48 and the preparation hole 46 and an auxiliary tubular make up device 56
(e.g. ron roughneck) can be provided in and/or adjacent to the auxiliary tubular handling
station 54. FIG. 2A illustrates the capabiiity 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 wbular racking station 60 mounted up in the derrick. FIG. 24
shows an alternative configuration to that shown 1n FIG. 2 and the other drawings of the
location of the stand arm 58 in relation to the auxiliary tubular rackang 60. FIGS. 5and 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 €Tips 2 mbular
44 as shown in FIGS. 6 and 7. The HTV 48 has a single arm. The HTV 48 moves verticaliy
and perpendicular with the driliing deck 16 using a hoist 65 {see FIG. 16) driven wolley
assembly 64 that is mounted 1o two rails 66 attached to 2 substantally vertcal frame 68

conpectec to the derrick 10. The hoist can also be mounted on the driliing deck 16. It is



best shows the HTV 48 gripper assembly 62 having grippers 62A or 62B that grips a tubular 44 as
shown in FIGS. 6 and 7. The HTV 48 has a single arm. The HTV 48 moves vertically and
perpendicular with the drilling deck 16 using a hoist 65 (see FIG. 16) driven trolley assembly 64 that is

mounted tcasmensaﬁ%e@M@%sqgmﬁm@%%wﬁrm&%e ARRNSRIAGIQDe ok 10. The

hoist can also be mounted on the drilling deck16. It is ‘contemplated that a rac 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 grpsasHkataRtially herizevtak tybmlak framsthe Rine dagk 43 QBsthgieffline side of the

catwalk 22, lift the tubular vertically from the catwalk 22 while keeping the tubular Substantially
horizontal to a second horizontal position (shown in FIG. 17), and thereafter guide the tubular in the

same plane&Gonsa thailihedubblayif2ris vesticaihaligmmertwit the-preparatiorhaledaigshown in FIG.
18). The size, shape, and configuration of the HTV is exemplary and illustrative only, and other sizes,
shapes, and configurations can be used to create the same guided movement of the . tubular.
[0062]PrepreatiehyHols {06 681he Xirepirdtiepihpta Ahbalshovsaandétalonzbitabiok0t00k8. The depth
of the preparation hole 46 can be adjusted for the different lengths of tubulars placed in it. The

horizoatal pgsition (shown m FIG. 17), and thereafter guide the tubular in the same plane 50°
s0 that the tubular 72 1s in vertical alignment with the preparation hole 46 (shown in FIG. 18).
The size, shape, and configuration of the HTV is exemplary and illustrative only, and other
sizes, shapes, and configurations can be used to creats the same guided movement of the

. tubular.

[0062]  Preparation Hole

[0063]  The preparation hoie 46 is shown in detail in FIGS. 10 10 15. The depth of the
preparation hole 46 can be adjusted for the different iengths of tubulars placed in it. The
variable length is necessary to accommodate, for example, drill pipe (27 1o 32 feet), and
casing (37 to 45 fest). The depth of the preparation hole 46 can be adjusted so that there is
enough of the tubular extending above the drilling deck 16 1o allow the auxiliary bular
make up device 56 to grip the tubular i the hole 46 and connect or disconnect it with another

tubular above the hole 46, The HTV 48 can alse sat the Jlower end of a wbuler 1n the



variable length is necessary to accommodate, for example, drill pipe (27 to 32 feet), and casing (37 to
43 feet). The depth of the preparation hole 46 can be adjusted so that there is enough of the tubular
extending above the drilling deck 16 to allow the auxiliary tubular make up device 56 to grip the tubular

in the hole 46 and connect or disconnect it with angther tubular, above the hole 46. The HTV 48 can
also set the lower eh 8%&5 ﬁ%%ﬁﬁ“%‘iﬂﬁr%%r fg W%?gm‘iﬁi’ﬁﬂ% 525 BEIREBFendently
advanced into the hole, as shown in FIGS 10 to 15, after it is released by the HTV. The preparation

hole 46 canFlTjggj §6n@llgr yl{;\ g ion.tubin é‘f r example 2 7/8,inch OD), and larger
tubulars, such as casing’ (for exgr%ez%g d%/s%?‘#]ec OD)'%g?r%gg |F?é?lé)§f) ggrﬁ% er P&%ﬁ%ar%\l;vill be placed
in the preparation hole 46, it is contemplated that the preparation hole 46 could include a centralizer to

center the t%ﬂg@gu%%\%g&%ﬁg@?gpgx%@g ngﬁf{%ﬁc?g@i%ma\@@% Al nm%% with the

vertical centerline of the preparation hole 46. The centrali compriSe an in atable member or
hydraulically radially inwardly driven members to center the tubular. [0064]Stand Arm [0065]Returning

to FIGS. 2 anein/yithe:stand am BR1ean Pickidp asingledbiiar 2805 StaN0safilwa ar gore tubulars.

Preferably the stand arm 58 has a gripper head 74 attached to
preparation hole 46, 1t is contempilated tha: the preparation hole 46 could include a centralizer
to center the tubular so that the vertical centerline of the mbular remains in vertical alignment
with the vertical centerline of the preparation hole 46. The centralizer could comprise an
mfiatable member or hydraulically radially inwardly driven members to center the tubular.
[0064]  Stand Arm
10065) Returming to FIGS. 2 and 24, the stand arm 58 can pick up a singie tubular 20 or
stands of two or more twbulars. Preferably the stand arm 58 has 2 gripper head 74 attached to
the end of 2 telescoping arm 76. The gripper head 74 allows tbulars 1o be rotated while
WIthin 115 grip, as the tubulars are threaded. The pick up point for a wbular is slightly below
the “upset” location on the tubujar where the outside diamster (OD) of the ubular changes
diameter. As best shown in FIG. 20, the stand arm 58 15 mounted to a hoist 78 driven wolisy
assembly 80 (see plan view 1o F1G. 2A) that moves verncally and perpendicular with the

dnling deck 16. The trollev assembly wavels on two vertical rails 82 that are attached o 2
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the end of a telescoping arm 76. The gripper head 74 allows tubulars to be rotated while within its grip,
as the tubuiars 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 ay | ted to a hgist 78 driven trglley a emg&/ 80 (see plan view in FIG. 2A) that
moves vertic%fg%gﬁ%[%%gﬁecﬁ%%ﬂaer wﬂo?ﬁé”%gﬁlpﬁeg %%né;}i%ﬁ.rﬁ ?8#& 535%?'}1& #98 BR two
vertical rails 82 that are attached to a substantially vertical frame 84 mounted to the derrick 10.

Although thgrhistis Shawn q&tp&@ ey Bﬂ%ﬁ% rgwﬁe <1 should. be.understood that the hoist could
also be mounted on the drilﬁng’dec %6. Altﬁhoug éa 0|a§ ri%/ilﬁpscﬁlsl%gr%ﬁ%% %&urﬂ{ﬁc}s%otgrd also be
understood that a rack and pinion or hydraulic cylinders drive system could be used instead. As shown

in FIC. 2 thesiapdameteauibimanaieicaaialplane.qanadls loalb disal s gl fhe frolley

assembly 80, which is parallel to the line between the tubular 44 and the preparatlonch
telescoping arm 76 (see FIG. 2A) could be used to allow the stand arm 58 to extend and retract in a

horizontal plafieapéfebtliauiasiaiie finabetvrenr yhedubudar i andtheArepasation hoteA6. While
the stand arm 58, as shown in FIG. 2, does not rotate about a vertical axis, the alternate embodiment
stand arm 58, as shown in FIG. 2A, can pivot about

2, the stand arm 58 could move in a horizontal plane along the longitudinal axis of the olley
assembly 80, which is paralie! to the line between the tubular 44 and the preparartion hoie 46.
A telescoping arm 76 (see FIG. 2A) could be used to allow the stand arm 58 to extend and
retract in 2 horizontal plane perpendicular to the line between the tubular 44 and the
preparation hole 46. While the stand arm 58, as shown in FIG. 2, does not rotate about a
vertical axis, the alternate embodiment stand arm 58, as shown in FIG. 2A, can pivot about
pivot pin 58A in a horizomal plane about & vertical axis. In either embodiment, when the
stand arm i$ in its lowest position near the drilling deck 16, the telescoping arm 76 can extend
out to grip with the head 74 tubulars extending out of the preparation hole 46. The stand arm
58 15 fabricated 1o lift 2 tubular or stand out of the preparation hole 46, and thereafter retract
and either move or rotate sc as to hold the wbular or stand in a substantially vertical position
in the area of the auxiliary tubular handiing stanon 54 but out of the path of a tubular movad

by the HTV to the preparator hole 46. The stand arm 58 is also fabricated 1o reverse the
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pivot pin 58A in a horizontal plane about a vertical axis. in either embodiment, when the stand arm is in
its lowest position near the drilling deck 16, the telescoping arm 76 can extend out to gip with the head
74 tubulars extending out of the preparation hole 46. The stand arm 58 is fabricated to lift a tubular or

stand out q{gﬁgq&rg&ﬁr&gm%@n 8{‘9&9%@%@3{ re @%1 at[ﬁg]a?l%(ia %‘J r;ll%\)/e] agr rc tate so.as to hold the

tubular or stand in a substantially vertical position in the area o |a1fy (i Fﬁ'ﬁﬂﬁﬁng 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 fabricgied insusisa e sioRipraonialedmoverenh Al e RUALEE SN argghe audiary

tubular racking station 60 to the preparation hole 46 for disconnéction by the auxﬁivé?f/ Tbular make up
device 56. The stand arm 58 length and load carrying ability is adjustable for any combination of

different sized stbulats. sEhenstaAGEHN 5mgr49ﬁ{§@p&9@aﬁﬁ%}ralg%m&xmﬁ%Of a tubular stand

in a vertical position up the derrick 10, and placing it in the auxiliary tubular racking station 60.
[0066]Bridge Racker Crane [0067]As shown in FIGS. 3 and 4, a bridge rac.ker crane 86 is mounted in
the upper piaffeodther eleruinkiat0. Thuapatatiel38atizonkat supPostdieans 8 farthadridge crane 86 are

attached in the upper part of the derrick to the derrick uprights 90. Each support beam 88 is
tubular stand in a vertical position up the derrick 10, and placing it in the zuxiliary tubular
racking station 60.

[0066] Bridee Racker Crane

[0067]  Asshown in FIGS. 3 and 4, a bridge racker crane 86 is mounted in the upper part
of the demnck 10. Two parallel horizontal support beams 88 for the bridge crane 86 are
attached m the upper part of the derrick to the derrick uprights $0. Each support beam 88 is
preferably positioned an equal distance from the well center 14, so that the center of the
bridge crane 86 can be moved in vertical alignment with the well center 14. Rails 92 are
mounted to the top of each of the support beams 88. The crane bridge beam 94 spans
horizontal and perpendicular between the two support beams 88, The crane bridge beam
carriage assemblies 96 {see FIGS. 4 and 8) have wheels 98 attached to and resting on their
respective rails 92. Ag iilustrated in FIG. 4, at least one end carriage assembiy has a rack and

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

[
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preferably positioned an equal distance from the well center 14, so that the center of the bridge crane
86 can be moved in vertical alignment with the well center 14. Rails 92 are mounted to the top of each
of the support beams 88. The crane bridge beam 94 spans horizontal and perpendicular between the

two support beams 88..The crane bridge bea rriage assemplies 96 (see FIGS. 4 and 8) have
wheels 98 §ﬁ§[‘:?1“é% gp ézr:l’dsrg% ihngs%crgi?ﬁé’ilre‘F"egpﬁgi\/@?%ﬁéoﬁt%g% SISEHPEIE %4; dRast one end
carriage assembly has a rack and pinion drive unit 100 to move the bridge beam 94 along the rails 92.

A cross tra %s‘é%&@%ﬂﬁq{ﬁ gsl-kg%(gh in &%, 4.and in section view in F|G. 8, is mgunted on the bridge
beam 94. T\%e cross trave un?t 10 Qla%g é:vdh%%ﬁéh fbiuﬂ%% %ﬁ%?&ﬁ%\é}e eb Hadngdeak%%‘m 4, and a rack
and pinion drive unit 106 to move the cross travel unit 102 along the length of the bridge beam 94. A

slew ng ingl ndeuihe pEassiray el ikl B2 conniest il Aot atd gl ol truss 110

mounted under the cross um/el unit 102. The siewine ring 108 e truss 116 to rotate about a
vertical axis, as best shown in FIG. 4. As shown in FIG. 8, a grip head assembly 112 is mounted to the

truss 110 bga trolley-agsembhe Lider Thewheels<l 160k thetholley agsembly, 144 syn.gp- vertical rails
118 mounted on the truss 110. The trolley

guard truss 110 mounted under the cross travel unit 102. The slewing ring 108 allows the
truss 110 to rotate about a vertical axis, as best shown in FIG. 4. As shown in FIG. 8§, 2 grip
head assembly 112 is mounted to the truss 110 by a troliey assembly 114, The wheels 116 of
the wrolley assembly 114 run on vertical rails 118 mounted on the truss 110. The trolley
assembly 114 1s raised and lowered with a system of pullevs 120. Although a system of
pulleys 120 is shown, 1t should be understood that other systems are contempiated, such as
rack and pinion and nydrauiic cvlinders,

[0068]  Due to the difference m length berween casing and drill pipe, casing stands
typically consist of two tubulars, whereas drill pipe stands typicalty consist of three tabulars.
As shown in FI1G. 9, when casing is being bandied, a casing frame 122 can be attached to the
troliey assembly 114 mounted on the truss 116G, The ﬁasiﬁg frame 122 15 attached to the

trolley assembly 114 at the storage hanger points 124 of the casing frame 122, The casing
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assembly 114 is raised and lowered 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 rack and pinion and
hydraulic cylinders. [0068]Due to the difference in length between casing and drill pipe, casing stands
typically cogsi il pipe stands typically consist of three tubulars. As shown
IFIG. 8 W e Dt a2 S P RIEY Sssembly
114 mounted on the truss 110. The casing aflame 122 is attached to the trolley assembly 114 at the
storage hangelopaipis,téd @S@%%j&g frame 122. The casing frame 122 has a casing grip head 126
that can be used to grip casing in the vertical position at the location of the upset or collar.

100691 Tubular Racking Stations 100701As shown in FIGS. 3 and 4, three tubular racking stations are
mounted in sy pperderitediOHorsigsage 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
racking station 130 It is anticipated that the shorter tubular stands, such as casing, will be placed in the
first tubular Wing tatiorwh 28F It e teas: oG es stavils, abich Ae AR PIPEmWHhted 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
racking station 130. It is anticipated that the shorter tubular stands, such as casing, will be
placed in the first mbular racking station 128, whereas longer stands, such as drill pipe, will
be placed in the second rbular racking station 130. Both first and second tubular racking
stations (128, 130) are conventiora! finger boards as understood by those skilled in the art.
Remotely operable spears or lances 129 are used to hold the tubulars into posidor while in
storage. When the demick arrangement preciudss the spears or lances 129 extending bevond

e envelope or footpnnt 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 racking station 128. The bridge racker crane 86 is able to
travel over the area of all three racking stations, as well as the well center 14. It can

maneuver tubulars inte and out of all three bular racking stations. The bridge crane can



be placed in the second tubular racking station 130. Both first and second tubular racking stations
(128, 130) are conventional finger boards as understood by those skilled in the art. Remotely operable
spears or lances 129 are used to hold the tubuiars into position while in storage. When the derrick

arrangeme‘iﬁtoglriggIeutggﬁc1 thebgtg/%%rls (c:)r Iéa}r{gee%:l% X gndir@ﬁbes){gnd the Sﬁ%elop : ?gr I'Ic;ot‘grint of the

derrick 10, conventional fingers, such as used on the firar 108 ST EEESR Wk facking stations,
are contemplated. The auxiliary racking station 60 is mounted below the first tubular racking station

128. The kyidge %gggﬁ%%@%&% @?é%é?r g@éﬁé‘%ﬁ%ﬂ%&?&;ﬁ % o%lxlxtte ee tga%king %at.iq(nfoas well as

the well center 14 It can maneuver tu Into an ee tu llﬁareragﬁmg atations. The
bridge crane can also move tubulars between any of the three tubular racking stations and the top

drive 12. AglessicleBams Gasokate NGk 133 (AR SRR F G smanniad-n thegupper derrick

10 for control of the bridge crane 86, the auxiliary tubular racking station 60, and the first 128 and
second 130 tubular racking stations. The block control diagram for the derrick man's control station

cab 132 isslacesain BGuB04: Al teekeontiel siation 688 Ldiserned-entha.desrick 10 above
the drilling deck 16 (as shown in FIG. 5) for control of the HTV 48, stand arm 58, preparation hole 46,
and carriage 30. The block control diagram for

contro! station cab 132 is shown in FIG. 30A. A drill floor control station cab 134 1s
mounted on the derrick 10 above the drilling deck 16 (as shown in FIG. 5) for control of the
HTV 48, stand arm 58, preparation hole 46, and carriage 30. The block control diagram for
the drill floor control station cab 134 is shown in FIG. 30B. FIG. 30C shows the connection
of both control stations with the centralized power unit 140.

[0071] Method of Use

{0672]  Offline

0673}  The present invention is also directed to 2 method of offline stand building while
drilling operations are simultaneousiy and independently cccurring. It snould be understood
that while the offline stand building operation occurs as described below, driliing operations
may be simultaneously occurring. For example, while offline stand building is occurring, the
bridgs racker crane 86 can remove compieted tubular stands from any of these three tubular

racking stations 6@, 128 or 130 and carry them to the top drive 12 for drilling or placement in



the drill floor control station cab 134 is shown in FIG. 30B, FIG. 300 shows the-connecto of both
control stations with the centralized power unit 140. [0071] Method of Use [0072]Offline [0073]The
present invention is also directed to a method of offline stand building while drilling operations are

simultaneqysly and indege .oceurring..It should be understood that while the offli e stand
building operation occurs a%qd%pé%{rllg%% %igo%vl,m&r% |ﬁﬂé{o%%?iﬁ%r§ “r%gf/%%“i tfiﬁ‘é%ﬁsly occurring. For
example, while offline stand building is occurring, the bridge racker crane 86 can remove completed

tubuiar stageiftomeay el tarsediee el (acingsialiogs 68 telandsdand ey them to the

top drive 12 for drilling or placement in thé well center 14. Alternat , single RoTiz ubulars,
such as tubular 36, can be advanced from the carriage 30 directly to a location near the well center 14.

The top drive: dRaeRmatiaeiiter thapnchafdsindiertibiiar 28 (RlG, 80)Jiftihinte;the Mapical position

(FIG. 21), and move it through or stab it into the tubular extending above the well center 14. The top
drive 12 can be engaged for drilling, and the process repeated when another tubular is needed.

[0074]it shdt)deadsnde indenstoockthtai wiilerthevmrthaetalbuilding stands efthres tubylars 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, &ppctiiisd Huionles etaratdiaydpdiagsemidecinctihe fepkanvih g mannsiel @Ba5ASs shown in FIG.
16, the HTV 48 grips a single tubular 44 (referred to as the first

needed.

{0074] 1t should also be understood that while the method of building stands of three
tubulars is described below, the same method can be used for the construction of stands with
other numbers of tubulars. With that understanding, according to one exemplary embodiment
of the method of the invention, an offline tubular stand may be assembled in the following
manner:

[0075]  Asshown 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 side of the carwalk 22 while in the first horizontal
positon. The first tubular 44 is lifred straight up perpendicutar to the catwalk 22 to the
second honizontal position, as is shown in FIG. 17. The tubular is then rotated 50° in the
same plape so that it ts in vertical alignment with the preparatior hole 46 (FIGS. 6 (phantom

view} and 18). As shown in FIG. 15, the HTV 48 then lowers the vertical tabular 44 straight



tubular) on the pipe rack 43 on the offline side of the catwalk 22 while in the first horizontal position.
The first tubular 44 is lifted straight up perpendicular to the catwalk 22 to the second horizontal
position, as is shown in FIG. 17. The tubular is then rotated 900 in the same plane so that it is in

vertical aliggragntwith ;E% 19 i ole 46 (FIGS. 6 (phantom vi ané%;}%vA shown in FIG. 19,
the MTV 48 then Iowetr2 t ﬁeﬂ%ﬁ%&%lﬁhﬁﬁ S ?a%%“tiaﬁgﬁvﬁ iR %aiﬁcgbﬁr tlogsh 46, where the
tubular 44 is released by the HTV 48. The preparation hole 46 is adjusted so that when the tubular 44

S releasen oRpidiRR BlING WA AR DR ARV R U N Bk . TG NS mpxes straloht

up vertically, and simultaneously rotates back 90 to the second horizontal position & . While the
above actions of the HTV 48 are simultaneously occurring, the stand arm 58, which is at its owest

vertical positiormnaas tBevdikingiregkdd (el CriAphaaiomuvis W pXiends1n dhg prgparatior hole 46
and grips the first tubular 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

remacts andimduasasly/ onietaies 90°as tRervavadhe vakicabidbiard obvewigal alighment with the
preparation hole 46 in the area of the auxiliary tubular handling station 58 so as not to interfere with
the path of the HTV 48.

actions of the HTV 48 are simultaneously occurring, the stand arm 58, which is at its lowest
verucal position near the driliing deck 16 (FIG. 2A phantom view), extends to the preparation
hole 46 and grips the first tubuiar 44. As shown in FIG. 20, the stand arm 58 lifts the tubular
44 out of the preparation hole 46 while maintaining the mbular in the vertcal position. The
stand arm 58 thereafter retracts and moves and/or rotates so as to move the vertical tubular
out of vertical alignment with the preparation hole 46 in the area of the auxiliary tubular
handiing station 58 so as not to interfere with the path of the HTV 48.

f0076]  Asshownin FIG. 21, the HTV 48 lowers to the first horizontal position, where it
grips another single tubular 70 {referred to as the second tubular) that has been rolied into
position with the indexing arm assemblv 50 on tbe pipe rack 43 on the offline side of the
catwalk 22 (FIG. 5). The HTV 48 then moves srraight up o the second horizontal position,
similar to the pesition of FIG. 20 and again rotates 90° in the same piane aligning the second

rubular so that it is vertically over the preparation hoie 46 (FIG 22). The HTV 48 lowers the
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[0076]As shown in FIG. 21, the HTV 48 lowers to the first horizontal position, where it tips another
single tubular 70 (referred to as the second tubular) that has been rolled into position with the indexing
arm assembly 50 on the pipe rack 43 on the offline side of the catwalk 22 (FIG. 5). The Inv 48 then

moves strajghi-dRuutherpearent Brizenial ROSHEN. SIMaLIR melﬂgﬁk‘igc&f IG. 20 and again rotates

90' in the same plane aligning the second tubular so that it is vertical er 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 themsimutianspushengyssipiahtunasbreiaies WOkack in s sacond perizgntal position.

As is shown in FIG. 23, simultaneously while that occurs, the stand arm 58 extéends and moves or
rotates back so as to vertically align the first tubular 44 over the preparation hole 46. The stand arm 58
then lowerdsthies fitstrtBbTI AR Adnsdtihahiie ®uxdingy bibuanneake dpasies BRicaRCARNECt it with the
second tubular 70 (FIG. 23). The stand arm 58 then lifts the tubular stand (44, 70) out of the
preparation hole 46, and again retracts and moves or rotates to move the vertical stand (44, 70) out of
alignment af threafet Ok 8oveitotheare pashtio thi Gle: 46buds shows thefpfsp24simitiledhe 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

stand arm 58 then lowers the first tubular 44 so that the auxiliary tubular make up device 36

can connect 1t with the second tubular 70 (FIG. 23). The stand arm 58 ther lifis the tubuiar
stand (44, 70) out of the preparation hole 46, and again retracts and moves or rotates to move
the vertical stand (44, 70) out of alignment of the HTV 48 with the preparation hole 46. As
shown i 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 manmer as previousty
described. The HTV 48 towers the third tubular 72 into the preparation hole 46, and reieases
it. Agamn, a portion of the third fubular 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
alignment with the preparation hole 46, and lowers the stand (44, 70) over the third wbular 72
for connection by the auxiliary rabular make up device 56 (FIG. 23},

[0677}  As shown i FIG. 26, the stand arm 58 1ifts the completed stand (44, 70, 72) our of

the preparation hole 46 and moves 1t In a vertical position to the auxiliary racking station 60



described. The HTV 48 lowers the third tubular 72 into the preparation hole 46, and releases t. Again,
a portion of the third tubular 72 mains Px* -ndad out of the preparation hole 46 above the thrilling deck
16. The stand arm 58 moves the tubular stand (44, 70) back into alipment with the preparation hole 46,
and lowers.t and (44, 7 P%sov the third tupular 72 for,connection by the auxiliary tubular make up
dovice 56 (I AE) 4685 FOASEL AR e Th & SRR AR o8 RS oTRRTStEa Sand (a4, 70,
72) out of the preparation hole 46 and moves it in a vertical position to the auxiliary rackimi. station 60
for placemgal and teifsendbe Al aNd AR FAO CHERISIBRNAAK (RlaiERs ppcessany fo
maneuver tubulars between the preparation hole 46 (FIG. 2A phantom view) and the auxiliary racking
station 60 (FIG. 2A solid lines). While the auxiliary racking station 60 preferably has capacity for
approximajelyi 6, briay SEapES0oHeT SARBLHIES-3TC RNEMPIAEdI00LR]AS ShawRdn FIG. 27, the
bridge crane 86 can remove a tubular stand (shown for illustrative purposes as a drill pipe stand (44,
70, 72) although any other stand in the station 60 could have been used) from the auxiliary racking

station 60 wbRRhgtHRC EPHTINGLAIPR dRRaoNSuThRDNLAR FRBe-866aRsBAvVe a stand to either the
first 128 or second 130 _

contemplated.
[0078]  Asshownin FIG. 27, the bridge crane 86 can remove a tubular stand (shown for
tlustrative purposes as a drill pipe stand (44, 70, 72) although any other stand in the staton
60 could have been used) from the auxiiiary racking station 60 when not performing onlne
operations. The bridge crane 86 can move a stand to either the first 128 or second 130
tubular racking stations as appropriate and necessary, or it can move a stand directly to the
top drive 12. The same operation 1s shown in FI1G. 28 with a rubular stand {(44A, 70A) of
casing. 1ne 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 it the first fubular racking station 128.
[0679]  Ascan now be séen from the 2bove, as the bridge crane 86 is being used for online
operatons, then the offiine stand building acuvities can still continue uninterrupted. The

bridge crane 86 is not iv the crivical path of the offiine stand bullding operaton. There will
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tubular racking stations as appropriate and necessary, or it can move a stand directly to the top drive
12. The same operation is shown in FIG. 28 with a tubular stand (44A, 70A) of casing. The casing
frame 122 is attached to the bridge crane 86 for handling casing stands that have been placed in the

first tubulagLacking, Station 328, Hhe ly.Qper bleﬁn s 129 are shown.in end view in the first
tubular racking stafion 128.%0%%%%%%\%%%3%%%1 fom fﬁe%h gﬁ)c?ég,eéjsf B RSE EPAfe 86 is being
used for online operations, then the offline stand building activities can still continue uninterrupted. The

bridge cran At ccical i ALY 07N sland bylking operation. There wil 30 be
0

occasions when the bridge crane 86 will work with either t ine or online operations, and not
hinder the speed and functionality of the other operation. [0080]Online 100811While FIGS. 16 to 28
were describgghabogeiigiative to the offline operations, FIGS. 18 to 22 also illustrate how the primary
or online drilling operations can proceed simultaneously with these offline operations. As shown in
FIG. 18, the deck crane 18 places a tubular 20 on the carriage 30 while the offline operation is
occurring. A98HowrWhileIEISS. 16 to 28 wers described above relative to the offline operations,

FIGS. 18 o 22 also iilustrate how the primary or online drilling operations can proceed
simultaneously with these offline operations. As shown in FIG. 18, the deck crane 18 places
a tubutar 20 on the carriage 3¢ while the offline operation is occurring. As shown in FIGS.
15 to 20, the carriage 30 moves the mbular 20 across the drilling deck 16 and toward the well
center 14. The hydraulically activated front pipe lifter 39 slightlv 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 arive 12 then lifts the tubular 20 to the vertical position (FIG. 21) in alignment with
the well center 14, and thereafter lowers the tubular 20 (FIG. 22). The above steps can be
performed again with a second tubular so that the second tubuiar 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 stmultaneousty and independently

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

(W3]
—t



19 to 20, the carriage 30 moves the tubular 20 across the drilling deck 16 and toward the well center
14. The hydraulically activated front pipe lifter 39 slightly elevates the end of the tubular 20 near the
well center 14, where the tubular is gripped by the top drive 12 (FIG. 20). The top drive 12 then lifts the

tubular 20 kytheweitichhpositiothd pHEha?] dindlignopentsahuib e wel certen i d rrnduthereafter 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 &ipogarpibrovsh Senet {08214 fvdondisiaeRaiTibe dinerandreiingapesations can also be
simultaneously and independently performed in reverse order from that described above for
removal,disconnection, and laydown of tubulars. In the primary or online operation, the top drive 12
pulls the tBBYAR StARG s sr g aneivediiccahtdr Malor thddiseciindétionbofzithar assingle tubular or a
tubular stand from the string using the tubular make up device 42. If a tubular stand is disconnected, it
can then b%lifted up the derrick 10 for transfer to the bridge crane 86, and transported to one of the

tubular rackiFtyREtENS! e SmhtEitrup thaderink B8 Snimnafssusdy andndepeRticmdy

disconnected and moved to the pipe rack 43 on the offline

transported to one of the tubular racking stations. The stands of mbulars can be
sunulaneously and independently disconnected and moved to the pipe rack 43 oz the offiine
side of the catwalk 22 using the stand arm 58 and the HTV 48. Iz single tubular, for
example mbglar 20 (FIG. 29), is disconnected, it can then be maneuvered with the 1op drive
12 so that the lower end of the vertical tubuiar 20 is placed on the laydown wolley 40
positioned at the end of the carriage 30, which carriage has been positioned near the well
center 14, The carriage is ther moved away from the well center 14 and back toward the
carwalk 22 as shown in FIG. 26,

10084]  The foregomng 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 mvention.



side of the catwalk 22 using the stand arm 58 and the HTV 48. If a single tubular, for example tubular
20 (FIG. 29) is disconnected, it can then be maneuvered with the top drive 12 so that the lower end of
the vertical tubular 20 is placed on the laydown trolley 40 positioned at the end of the carriage 30,
which carriage has been positioned near the well center 14. The carriage is then moved away from the
well center 14 and back toward the catwalk 22 as shown in FIG. 29. [0084]The foregoing disclosure
and description of the invention is illustrative and explanatory thereof, and various changes in the
details of the illustCitatagystem 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 adva}ncin .a first tubular from a substantially horizontal position to a
substantially vertical posfiSHSIERIY SN SFCHRIP™ CORRISNG -arm disposed with said drilling

structure for handling a Secondétgﬁwﬁ&o@aﬁ ha ir;?gogl‘qj‘%dmglz?ttlg.horizontal to vertical arm positioned
e the second tU ’

adjacent to said stand arm to gui ular from a substantially horizontal position to a

substantially vertical position adjaggmgtensridrstargren Wwithersidraifgsiand arm and said guided path
arm are configured to operate during advancing the first tubular to said well center and independently
of said primary tubular advanciagdtatigrivbutar 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 driliing structure for handling a
second tubular; and
a guided path horizontal to vertical arm positioned adjacent 1o said
stand arm to guide the second tubular from a substantially horizontal
position to a substantially vertical position adjacent to said stand arm,
wherein said stand arm and said guided path arm are configured to

operate during advancing the first tubular to said well center and

independently of said primary tubular advancing station.

2. A system for drilling, said system comprising:

a drilling deck having a well center;

a drilling structure positioned on the drilling deck for
simuitaneously supporting driliing operations and operations auxiliary to
the drilling operations;

a primary tubular advancing station disposed with said drilling

structure for advancing a first tubular to said well center;

L2
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2. A system for drilling, said system comprising: a drilling deck having a well center; a drilling
structure positioned on the drilling deck for simultaneously supporting drilling operations and
operations auxiliary to the drilling operations; a primary tubular advancing station disposed with
said drilling structure for advancing a first tubular to said well center; an auxiliary tubular handling
station disposed with said drilling structure for handling a second tubular simultaneously with said
primary tubular advancing station advancing the first tubular; and a guided path horizontal to
vertical arm positioned adjacenaétcasaiichaniitiziay haoding sdattimdistesenvwidrgsaddiihgecond tubular
from a substantially horizontal position to a substantially vertical position above said auxiliary tubular
handling station;  whefEkFiWE fRENANSING RO IRHFSEWigTetga i &A%t 8BNY handling
station and said guided ptatbh Flrm s the fir%gtt'gglélgvrarr?gr\{e?hover s{a'gl riIIin% deck and to said well

g fiu

center. ubular advancing s e firs ular; an
a guided path horizontal to vertical arm positioned adjacent 1o said
auxiliary tubular handling station to guide the second tubular from a
substantially horizontal position to a substantially vertical position above
said auxiliary tubular handling station;
wherein the first tubular does not interfere with said auxiliary

tubular handling station and said guided path arm as the first tubular

moves over said drilling deck and to said well center.
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