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BACKGROUND OF THE INVENTION

[0004] 1. Field of the Invention

[0005]  This invention relates to a novel method and system for transporting, assembling,
storing, and disassembling oilfield tubulars in and éround a single drilling deck, derrick, and
rotary system while drilling operations are simultaneously and independently occurring.
[0006] 2. Description of the Related Art

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

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



productive operation that can be acconpli shed
i ndependently of drilling operations to save even
wa@e@BlloasMmunts of time in the drilling processPCEUS2007/023502
econom cally significant. [0008] The term "tubul ar" as
used herein neans all fornms of drill pipe (including
he wei ght dril.l..pi | -\ VATE( t
sorp e aied MGk U 8 BB 0B SaPL o0 R 3t s v
assenblies, and other types of tubulars known in the

rt. HEVI - WATE(t Is aregjstered trade nmark of. Smth
Proa\l&t‘é(f-' Ha?r?t&\{?\g}lét (C?fhnaﬂ ac&‘fmﬂlﬁh‘%‘lt 8 ,Peﬁ‘gﬁg%‘?ﬁ‘%}lﬁ% QRGERtIons to save
operations require frequent stops when a small part of
the tubular string extends above the drilling deck.
evengaiall pmaents ef fimg iartke driling precespis sepnbminelly signideanje r ack
and connected with the upper end of the tubular
string, which nmay cause significant delay in drilling.
(0008je |Bredtrm ‘thbudart ygaisedhersin mupass adl foiths qfidodl predincbdingeavy
30 feet (about 10 m). A stand is created by connecting
together two or nore single sections of tubulars. In
welghtedriifsipe, ssdhan BiE Viaw a TBReubalas i oidirgd dol cottaeks lingy, bttt hole
four or five single sections of tubulars. A top drive
rotary systemis often used in place of the rotary

assbAblie8, dn@ othef G'Réshﬂ tHulard kedwiniif the aRNBEVI-WAWETR a registered
preval ent nmethod of rotary drilling. One of the

benefits of the top drive is that it can drill with
trad¥/ e 5?%{&9&% Hal2fnc USton, TRRELTHIBng JefatibhSRLLRN

aﬁﬁuﬁan I ng 5?a?uib#g§kggﬁﬁg% iné%pendé%##ylof t he

drilling process is a potentially inportant way to

ti 0, Tet b f
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operations is described in U S. Pat. No. 4,850,439 to

nd, the dis bosur f which is, ingorpor teg]a erein

AdSoRaL RS bTSTR i RY0RE: P ALY BT SEE e upper end of

preparation hole and an auxiliary hoi st
the tubular string, which may cause significant delay in drilling. The length of a typical
single drill pipe section is 30 feet (about 10 m). A stand is created by connecting together
two or more single sections of tubulars. In the past, stands have been assembled or made up
with four or five single sections of tubulars. A top drive rotary system is often used in place
of the rotary table to turn the drill string, and is now the prevalent method of rotary drilling.
One of the benefits of the top drive is that it can drill with pre-assembled tubular stands.

Therefore, the creation and handling of tubular stands independently of the drilling process is

a potentially important way to save time and money.



for offline stand building. While drilling operations
are occurring, Lund proposes a first tubular being

wo pdoBaeB1ser a vertical position when the auxiliBCHUN®NT023502
is moved upward so that the tubular is swng fromthe
cabl e over and then |owered into the preparation hole.

On PRSBRRSE e RIBKAS U B S s

col. 7, In. 58 to col. 8 LQ 19). For a third

. tubular o Lf £ ace | o he t of .the

s At Poh e B804 B8 Lhn, e ot i it Wgorporated
tubul ars, Lund proposes another auxiliary hoist. In
“such cjircunstance, the preparation hole nust be )

hergjp gps refererreedor alliquinogess Lypd pIoROSFR 7 Prepaptian holpand;ap quxilizng hoist
of the first auxiliary hoist ('439 patent, col. 9, In.
58 to col. 10, hi. 46). [0010] Another offline stand

for piflinefitang budding dWaieldalisg epardiiess tre epcupringy buediprpyoses a first
Snedvi g Asia Ltd. of Singapore. Snedvig proposes a
self erecting offshore tender rig to transfer and

tubelatwingdifiet lin myertcpl ppsiteomtwien tie quikdifydromst isAhdved upwad so that the
drilling equipnent is erected on the platform Snedvig
proposes a high line cable systemto nove tubul ars

tubiilaoigséeg frcmdercable gvér @and then Pwatddantothesprépacdion heleahandt
the top of the derrick that noves parallel to the
drilling deck, and two preparation holes.[0011]

profs¥BsithhihnBheNas RS chil Blen WO W EhgdvEd the NEt ABElaALE 88lSediof (‘439
occurring on the platform a single tubular on the rig
can be manual |y connected at both ends while in

patdhPchZ 9N adg MRS BI1RM 9 OFdrhGnid %buﬂd, F}?h?é?ﬁ@ a@beloRThe fR%F
hi'gh 't ne cable systémis used to |ift and transport
the tubul ar across the water fromthe rig to the pipe

e f er, bu] ' | s
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a hoi st on the racker crane
hoist. In such circumstance, the preparation hole must be displaced or tilted from the vertical
suspension line of the first auxiliary hoist (‘439 patent, col. 9, In. 58 to col. 10, In. 46).
[0010]  Another offline stand building method and system has been proposed by Smedvig
Asia Ltd. of Singapore. Smedvig proposes a self erecting offshore tender rig to transfer and
erect drilling equipment on a platform. After the drilling equipment is erected on the
platform, Smedvig proposes a high line cable system to move tubulars from the tender rig to

the platform, a racker crane at the top of the derrick that moves parallel to the drilling deck,

and two preparation holes.



is then manually connected to the upper end of the
tubul ar on the pipe ranp. The tubular is then hoisted

w0 pooBhesiserti cal position, and swung from t he PEDUS2007/023502
over the first preparation hole. The tubular is then
| owered into the hole, and the gripping device

ea -Th rogess,.can.be repeated wth. a second
(00 S8 PERBe S 0 2 AR drE R R Msirtod of e Platorm,
second preparation hole. The process can be repeated
.wktqwg third. tubylar for connection with the first N
Sgi Ul op therigcan b masually sapnecter @t kpsiuends vdila irhqrizontplengsition
hoi sted by the racker crane and | owered for connection
W th the second tubular for a triple. The conpl eted
to the hgh ling calle sysiem. Jihe high ling ertlesysisin is heeditalift@nd transpert the
a vertical tubular storage rack at the top of the
derrick. Snedvig al so proposes that the first
tubytas perpsstthowathofrem twrigtavte pipe ranp s thetplafoons wbare fhetubular is
acceptance of different size tubulars. [0012] Another
of fline stand buil ding nethod and systemis proposed
mannally. dscofiatted NA. gripp B¢ GevickohfecBdrbyable fea BHi& oh @flth&ePérane
whi ch i's incorporated herein by reference for
al | purposes. Berry proposes, anong other things, a
is thepflamilly BSRB&ERH] R upeRdd R 0| thtilar @8 YeGfipe ramp. The tubular is
("preparation device"), a storage pipe handling device
("storage device"), and tubular storage areas at the
0 Gl T j j DGl -
kBB 1} B HELA pE o ARLREBR O 0 Byt ol pHEERIGh bote
The preparation device includes a gripping device
t hoi.sting. cabl.e ext endi out
TeELBBRRE heloett FREnE b R dPHiot A Gl EAT 1B8prBkke can
manual |y attached to one end of a tubular that has

bee | aced near.the preparation device.on the catwal k
be PElpE K Faecp B iybua phish Co T8 1A PiqRdn [ eRd o

back toward the preparation
preparation hole. The process can be repeated with a third tubular for connection with the
first tubular into a double stand. The double stand is then hoisted by the racker crane and
lowered for connection with the second tubular for a triple. The completed stand is hoisted
up and carried by the racker crane to a vertical tubular storage rack at the top of the derrick.
Smedvig also proposes that the first preparation hole can have an adjustable bottom for
acceptance of different size tubulars.

[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



device, the lifted tubular is swng fromthe cabl e,
simlar to the Lund and Snedvig systens. [0013] Berry

W0 b@s/1peposes that the truss can then sw ng tPEr/US2007/023502
vertical tubular in a circular path to a first
preparation hole, which has been placed al ong the

B BER LSRR SSHLEE SRR o

preparation holes, much like the Smedvig systen1 a
«Stand i s ass enbled Th S l.ed, st and 5 lifted
REBAEER e eeD), & SREREh PR BralPe AR, SReia i 6’3‘ fBulsrigiorage
derrick, and directly exchanged to the storage device,
which can either store it or transport it for drilling
areg th tep Akthe dagmek. phieggparagign device ipgludes a gentigal srigs wistable about
8, Ins. 30-35). [0014] The oil industry has proposed
systens for the online transferring of tubulars from
its tomgitudimal axiprt Blie prepsration deviee inclpdese grippikg devitetattached af thatnd of
position over the well center. One suchsystemis
proposed in U S. Pat. No. 4,834,604 to Brittian et
a haisting dahle edieadihgsutrfmnothe wrticdl tiuss. i The gripgingdetteiemannllpy
reference for 'all purposes. Brittian proposes a
strongback connected to a boomthat is pivotally fixed
attdcBedtoldas end SfaahiRar Akt B&HEN placddRar thdpregdiftionhlde PBOSRGK
transfers the tubular directly through the V-door from
a horizontal position to a vertical p05|t|on so that a
cat@RIRE el pot (R8P Ve 8 WG thayleas reddded Bk wpm e p&gaﬂa{;&n
can be nmade. Another systemis proposed in U at .
No. 6,220,807 to Sorokan, the disclosure of which is
C o
Ao B A B Pl B O B2 RIRR0 08 T UG58 Sl
bi cep arn1assenb|y plvotally connected to a drllllng

f orear a per.

00388, AR Bt OB TR Kort i i L RE o Gt g circutr

assenbly
path to a first preparation hole, which has been placed along the path. The preparation device
can then lower the first tubular into the first preparation hole. Using two preparation holes,
much like the Smedvig system, a stand is assembled. The assembled stand is then lifted
vertically by the preparation device to the top of the derrick, and directly exchanged to the
storage device, which can either store it or transport it for drilling operations (‘540 patent,
col. 7, Ins. 26-40 and col. 8, Ins. 30-395).

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

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



The gripper head assenbly grabs the horizontal
posi ti oned tubul ar on the pipe rack adjacent to the
WO 2@s/163166 r ot at es the tubular to a vertical poRCT/US2I907/023502
over the well center. [0015] A horizontal to vertica
pi pe handling systen1is proposed in Pub. No. US
2006/0151 Skoge kogerbo di scl oses an Ea
SYS[STY 1S PTARGSY \Rnﬁ ﬁ’% ‘{ §34oq0§tt9 gama% gt %y&mgﬁlowaef w%iﬁh is
VH of Fbuston Texas. The Eagl e Light HTV (horizontal
to vertical) deV|ce is proposed for online transfer of
mC?mB@rearhérembW%r%? foz athpurposse sBritiampraposeh 2 steanghask comnscted
a vertical position in the derrick directly over the
wel|l center or into the nousehol e. Aker Kvaenmer M
to ahoom thatds piverallebxadite dbesedocared adjgenetoghangl The strongback
st oragefi ngerboards. National G lwell Varco of
Houst on, Texas al so manufactures a simlar HTV online
trampiepethb adlat digecde thragh thedV-H6dr 0L hezoanl paraionrs hogtiand
apparatus for transferring tubul ars between the
hori zontal position on the pipe rack to the vertica
posifddish kHaNa BotBEctiol BetdREnh the AHuRK atSthP LBRRS &Hnd EhinWe FradBat -
No. 6,705,414 to Sinpson et al. Sinpson proposes a
bucki ng machine to build tubular stands in the
An&tRE s7 96t & proRRtd QNS %t Nbes 634 E@ £ Soi%kﬁﬁ)r{m (ﬁgc?&ax%to"i}wﬂjch is
IS horlzontal at a trolley pic I"'ocat’i on
becones vertical at the rig floor entry The stand
: e I e ng. an
mc%?rﬁgg ‘ﬂ gllbg rgfér%h{;] f¥>r ali 8£a | &in S‘nl % ipe &’ug‘r‘%‘%ée’(u en 1s
| ocated in the upper derrlck is proposed to transfer

the,stand directly fr the trolle Ol The
PropE TR S BLiSE I el b b AN A P pe i Pkssfoream
and systens include significant human physical contact

MAth Epe tubulars and lifting equi pment at _ nunerous
assgmbly.and a gripper head assembly both pivotally connected to the bicep arm assembly.

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

[0015] A horizontal to vertical pipe Handhng system is proposed in Pub. No. US
2006/0151215 to Skogerbo. Skogerbo discloses an Eagle Light/HTV-Arm, which is
distributed by Aker Kvaerner MH of Houston, Texas. The Eagle Light HTV (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 MH also distributes bridge crane systems and storage



and | ocations, which can result in costly delay or
possi bl e injury. The alignnment and transfer operations
wae@sheng hy and conpl ex. The paths of the tubRCHDS200T1023502
the offline stand building are not fully restricted,
whi ch creates delay and safety hazards. The offline
st.and byi l.di pg..o ation may be interrupted when .
fingtioponietnal GurREY a8 i ane ot p SR Fifyeis Similr HTV
operations. Therefore, a nore efficient nethod and
system for handling tubulars that mnimzes or
onligf pipr hardbiae AeiMietn physi cal contact with the tubul ars
and lifting equi pment, restricts andcontrols the path
of the tubulars throughout the entire offline
[00ber dtriothsr onlimgenethed mmtus|f¢retfamsf@rr@ﬁttuwémabﬁémendhe
the tubulars, and elimnates any potentia
interruption of the tubular building and drilling
horjzotelgmsition uh thelpépedack to &alverticRflokRoSuviaiRYvdlFcentiels proposed in
| NVENTI ON [ 0018] A system and nethod for building and
handling oilfield tubular stands is disclosed that
U.SuPatl N3.655708,43 4 Rg$ienpel&t dt alC kSim@on!prdpdgesdeibkin@imdcHidd tabyild
system and separates the drilling process fromthe
of fline stand buil ding process. A guided path
tubf& tA@8 nthe E&ZB%I ﬂo@.ﬁbn 8h MeCatt B A bdrhpisted $tbid i8hSrizontal at a
stored horizontally on the catwal k, and then noves the
tubulars in a S|ngle verti cal plane such that no
fer
ol 160, A6 HeeBW deicel e Dol P floped 00
noves t he tubulars bet ween the catwal k and the

ol R P afhetSd S Bral RS ol-Ciptt 4 R PRt

and | owering the tubulars into and out of the

rep ration hole, and ransp he tubul ar s
1°°£ PP Jegickds PPRYyE Folﬁaé‘séh&l ﬁhgfpgly ?r%l}{l%p-olley.

racklng station in the

[0017] The disadvantages of the above tubular handling 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 injury. The alignment and transfer
operations are lengthy and complex. The paths of the tubulars in the offline stand building
are not fully restricted, which creates delay and 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 minimizes or

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



upper part of the derrick.[0019] A bridge racker crane
al so nounted in the upper part of the derrick renoves
wao aivshed1set ands fromthe auxiliary tubul ar rack@€nygs2007/023502
station and transports themto either the top drive,
or to anot her tubular racking station in the derrick.

corffplot RS bl Rf rrmiER b o e P iy ymimat

unlnterrupted when the bridge racker crane is

avai | abl e Its need. to participate in th
inelfigg rlarrgar&grﬁ}ﬁ%@g%} ewa nafes Agy %@aﬁntfﬁgpnm e tubular
DESCRI PTI ON OF THE DRAW NGS [ 0020] A better
under st andi ng of the present i nvention can be obt ai ned
builgingrand e llmg praseispulfiedesiealledescri pti ons of the
various di scl osed enbodi nents in the draw ngs: [0021]
FIG 1 is an elevational view of the present invention
on an exenplary enbodinent of a drilling rig. [0022]
FIG 2 is a section plan view taken along line 2-2 of
FIG 1 showing the catwal k, the primary tubul ar
advancing station, the primary tubul ar handli ng
station, and the auxiliary tubular handling station.
[0023] FIG 2/BRIEFSUMMARY OF THEONVENTION st and arm
the preparation hole, and the auxiliary tubul ar
racking station in alternative |locations relative to
[00881Ch SRR A riBATELhilnk And hdad]ikg @ﬁﬁtl& f6uIRf é‘&ﬁﬁs is disclosed
draw ngs.[0024] FIG 3 is a section plan view taken
along line 3-3 of FIG 1 showing the bridge racker

thafiliités a sﬁ%‘fsgegx’éénﬂd tedfizhe P&Q%ﬁﬁg&ﬁ%kt@rﬁ At hles ROGHIERE

rst
process from the offline stand building process. A guided path horizontal to vertical arm
(“HTV?”) lifts tubulars stored horizontally on the catwalk, and then moves the tubulars 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 tubulars into and out of the preparation hole, and

transporting the tubulars vertically for storage into an auxiliary tubular racking station in the

upper part of the derrick.



stations. [0025] FIG 4 is a section elevational view
taken along line 4-4 of FIG 1 show ng the bridge

w0 aRa03166 ane, the first and second tubul ar rap&l/n§R007/023502
stations, and in phantom view the bridge racker crane
in different positions with and wi thout the casing

franme, . [.0026], FlI G IS a section el evatjonal. view
00p 5o LR eharshs ogpo iR HedRetiem of 18 SgaiskFersives
the drilling rig and the guided path horizontal to
vertical. ar "ETTV'). [0027] FIG is an enl arged
bl SR G O RSy TPl PR oo TBEPaR: EFfB e the op
the horizontal position in solid line and in the
vertical position in phantomview. [0028] FIG 7 is an
drivg, aviatanerhen tulklaswackingsionimthe destiek: dépirathe paniliary pwbular racking
vertical axis fromFig. 6, with the tubular in the
hori zontal position. [0029] FIG 8 is an enlarged
statiay, theloéfine stenddtuilding loperate infdvahiegdonslg gainteanfted whemthe bridge
of the present invention. [0030] FIG 9 is a detailed
el evati onal view of an attachnent for the bridge
rack@rclane isamaveglable dhatdis@eaits ipagicipaetih B8 Sin@iltaneously occurring
stands.[0031] FIG 10.is an elevational view of the
preparati on hole shown in broken view with portions of
drilling opasatlony. cabl e shown in phantomview [0032] FIG 11
is an el evational view of the preparation hole,
rotated 90 about the vertical axis fromFI G 10.

[0033] FIG @R@ﬁbcﬁgbﬁcﬁ@@ﬁ%@bhﬁ%ﬁ@@” of the

preparation hole of t present

[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. 1is an elevational view of the present invention on an exemplary
embodiment of a drilling rig.

[0022] - FIG. 2 is a section plan view taken along line 2-2 of FIG. 1 showing the catwalk,
the primary tubular advancing station, the primary tubular handling station, and the auxiliary
tubular handling station.

[0023] FIG. 2A is a plan view showing the stand arm, the preparation hole, and the
auxiliary tubular racking station in alternative locations relative to each other as compared

with FIG. 2 and the other drawings.



invention as shown in FIG 11. [0034] FIG 13 is a

section view of the preparation hole taken along |ine
wa3e0830xf6 FI G 10. [0035] FIG 14 is a secti onPwi/Es001/023502

the preparation hole taken along line 14-14 of FIG

10. [0036] FIG 15 is a section view of the

rep i,on hol.e taken along |ipe 15- of FIG 10. .
W“?ﬁbs?ﬁﬁ%[ﬁr"@ o TP S g SRKGT FIBRE Dot PREH 13F%\ﬁ@g Fieraidge

16-16 of FIG 2, illustrating the HTV | owered for

ripping a tubular in the first horizontal position.
racKesSIE, the ayxiliayy fubular saekang siatipn) and theofinsg agd sa@ndfubllar reeking

HTV and the tubular in the raised second horizont al

position. [0039] FIG 18 is a viewsimlar to FIG 16
stagnsh t he HTV gui ding the tubular to a verti cal

position aligned with the preparation hole, as shown

in FIGS. 10 and 11, and additionally illustrating the
[00dSck KIGaAds sigkiiotedlévagorl Ciawitikgn aRaE 004 URf FI® 1GRbWIRG the

carriage for. advancenent to the well center.[0040]

FIG 19 is aviewsimlar to FIG 16 with the HTV
bridl%\/l@dkbﬂﬁaﬁ& Bre fied? Uh Bdecordd tBbl1@adRinZRedtiBhd, @R APhEnt¥ivied the

the casing section is sinultaneously positioned on the

online carriage. [0041] FIG 20 is a viewsimlar to

bric{l:éﬁghcklpcrﬂetiﬂ dffféifenk@éit{oﬁ'k Ve a%@mh&u'i‘ gegﬁﬁﬁyﬁﬁﬁ@ lifting

drill pipe section up and out o I ghnment with
the preparation hole while the casing section, noved

o3 OGO R AA1LA05 LA UL ST I g
FIG 21 is aviewsimlar to FIG 16 with the HTV

do rolf 88 Idplﬁmg nséea(r:lg H’l% ggurdletli Ipatg ihgr(i"zontal to vertical arm (“HTV™).

[0027]  FIG. 6 is an enlarged elevational view of the HTV with a tubular shown in the

horizontal positjon in solid line and in the vértical position in phantom view.

(0028]  FIG. 7 is an elevational view of the HTV, rotated 90° about the vertical axis from

Fig. 6, Wim the tubular in the horizontal position.

[0029] FIG. 8 is an enlarged detailed elevational view of the bridge racker crane of the

present invention.

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

handle casing sections or stands.
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section while the casing section is sinultaneously

being | owered by the online top drive above the well
w@eowBare315¢ 0043] FIG 22 is a view simlar to P@/UIN07/023502

with the second drill pipe section guided into

al i gnnent mﬁth t he preparation hoIe whi |l e the casing

ti b ve i.n
OREF} ' Bl Ds0 ARG Al e s B Gl PERIE el bRy wie
16 with the second drill pipe section |lowered into the
re ti hql e .and .bei ng connected with the first
po’g‘r"f‘ﬁ?{% %’glgg 8%11? YRVRi? PR YEVar make up devi ce whil e
the casing section is sinultaneously lowered into the
well center. [0045] FIG 24 is a viewsimlar to FIG
[0083] i | Fi{=tld at anrdevetienabyiow if the psepetatiprihale.irptateg 9pieabout the
section in the raised second horizontal position '
bef ore being guided into alignment with thepreparation
vertiodl@xistfitoer onh@ct ed first and second drill pipe
sections shown being |ifted by the stand arm out of
alignment with the preparation hole to allow the third
[0038)pul BXG.11Q idben enbegid\dedileditiew bhee preppatiat hadéofthé present
[0046] FIG 25 is aviewsimlar to FIG 16 with the
first and second tubul ars being connected with the

inviehtidnths sk @FIQY1 1t he tubul ar make up device. [0047]
FIG 26 is aviewsinlar to FIG 16 with the stand

armlifting the stand of three tubulars fromthe

[O(B&Fpaﬁfﬁ 11805 DQkod Re Bﬁmég?&g&héényhoﬁélﬁk@naaﬁor{g&l&'é'lﬁgs of FIG. 10.
station. [0048] FIG 27 i view simlar to FIG

with the brldge racker crane, as shown in FIGS. 3, 4

[oogaﬁﬁ ﬁlg?;lh? %&?uénhﬁ%\g fﬁg pxge%ar%tlilcgll'ﬂo?er tngn R 14-14 of FIG. 10.
[0036] FIG. 15 is a section view of the preparation hole taken along line 15-15 of FIG. 10.
[0037] FIG. 16 is an elevation view taken along line 16-16 of FIG. 2, illustrating the HTV
lowered for gripping a tubular in the first horizontal position.

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

[0039]  FIG. 18 is a view similar to FIG. 16 with the HTV guiding the tubular to a vertical
position aligned with the preparation hole, as shown in FIGS. 10 and 11, and additionally

illustrating the deck crane delivering a casing section to the online carriage for advancement

to the well center.

11



noving the stand to a drill pipe racking station.
[0049] FIG 28 is aviewsimlar to FIG 16 show ng
W0 b@sHIN56M t h a casing section in the second hPCT/ES00AH023502
position while the bridge racker crane, with the
casing attachnment of FIG 9, is sinultaneously
i tEmi : sing.4n. .t i t ubul a
0BG, EREI9% FuBb 3Bl R 18 b ettt Bk ekt
‘FIG 16 show ng a casing section raised fromthe well

cent.er he . top.drive and |laid down onto, th . .
pregapRTisa? Wit ABEAtiGan TPy SHPosRan Ry Bt onling camiage.
carriage being driven in the direction of the arrowto
tilt the casing seqtion.E?OSl] FI GS.. 30A,, 30B AND 30C
(00411} | s¥YG28 13 hwew simler torKIGe b with ghed{ Y raisgd <md dhesttand arm lifting
handl i ng system of the present invention. DETAILED -
DESCRI PTI ON OF THE | NVENTI ON [ 0052] The present
thej dnillepipd ssetionrmpaing et of akgraneatw i thepedphrationt bole whil¢ theeasing
bui | di ng of tubular stands, while drilling operations
are simultaneously and independently occurring. As
secsibmumovied by the odlisendantpge tawhards vedllf dehtes isstirmnlthnbaetislydieirg gripped by
conpri ses noving tubulars froma horizontal position
on the catwal k 22 adjacent to the V-door 26 of the
thedey divek 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
(0048} | PR R G, ViB® sHBTat LOAG! Y6 RRE iHeFANE gnﬁﬁih%l @ESnd dMiDipe
the preparation hole 46, using a stand arm 58 to nove
the tubulars in 'the vertical position for connection
. . V, .
sec i Ol B Bl e B MBI Rp Ll M B0 o fiBnfl S i
auxi liary tubular racking station 60 in the upper part

aon/fetﬁehv?elfjc%E{eir.Ck 10. A bridge racker crane

[0043] FIG. 22 is a view similar to FIG. 16 with the second drill pipe section guided into
alignment with the preparation hole while the casing section is lowered by the online top
drive into the well center.

[0044] FIG. 23 is a view similar to FIG. 16 with the second drill pipe section lowered into
the preparation hole and being connected with the first drill pipe section with a tubular make
up device while the casing section is simultaneously lowered into the well center.

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

section in the raised second horizontal position before being guided into alignment with the
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86 transports the tubular stands fromthe auxiliary
tubul ar racking station 60 to either the top drive 12,
wW@rooBaoXis¢ st 128 or second 130 tubul ar racki ngPCT/US2007/023502
stations. [0053] An exenplary drilling rig, generally
indicated as R, of the invention is shown in FIG 1

PréEhili i R SRy o 5 GBS P SR S gy e

and enbodi nents are contenpl ated for use vvith the
i nventi on both forof fshore and |land dril]

Stagg 3P of tlteameni g the Rrepratioielq & 2l thechied. %‘biﬂér to be received
drilling rigs such as sem subnersibles, submersibles,
drill ships, barge rigs, platformrigs, and land rigs.

mtmmrepgrapm,h@h the following is described in terns of
oilfield drilling, the disclosed enbodi nents can al so
be used in other operating environnments for

[0046h- pEXG.A5 évmyitw windbir toFUGt bewith dletfiiaanghsdcbed tusdarebeiag
top drive or power swivel is preferred, the invention
can al so be used with other rotary systens, including,

corigtted @ith kHenhitmlbiler byathé Abaaymil@hlpelevic€054] Revi ewi ng
both FIGS. 1 and 2, a drilling structure or derrick 10
extends above the drilling deck 16. A top drive 12 or

[00R9VeT FRIV26 & 2 ¢iSw BB faP lAGY 16584 thfe@taﬁ@ﬁﬁﬁ BfthB heQfanl bf three
string and bit in the borehole. The top drive 12 is
suspended fromthe traveling block in the conventi onal

| y)\%gr ynted in
tut e derr cpgép%(? 16%%01?% %%%hagi& sljéam%gqog% nary skill
inthe art. The top drive 12 is aligned vertically

' | nt e n ri | I | ng de A .
005E ¢ 15 3153 . S Pller SEFIBC14 B e il el Bt B pifm n
use in lifting and noving tubul ars 20. [0055] Cat wal k

FIGS. 3, 4 and 8, gripping the stand of tubulars from the auxiliary tubular racking station and
moving the stand to a drill pipe racking station.

[0049] FIG. 28 is a view similar to FIG. 16 showing the HTV with a casing section in the
second .horizontal position while the bridge racker crane, with the casing attachment of FIG.
9, is simultaneously positioning a stand of casing in the auxiliary tubular racking station.
[0050) FIG. 29 is a view similar to FIG. 16 showing a casing section raised from the well
center by the top drive and laid down onto the carriage, and the laydown trolley on the top of

the carriage being driven in the direction of the arrow to tilt the casing section.
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[0056] In FIG 2, the catwalk 22 is supported on the
top of the catwal k truss structure 24 (see FIGS . 5
w@easAdsadj acent to the drilling deck 16. As PEBUS2007/023502
shown in FIG 5, the catwalk 22 is in the sanme plane
as the drilling deck 16, and is adjacent the V-door 26
t
1008}, 2GS S0 R0 0 CI R o P for B adeBus pive
contain nore than one V-door, and that the tubulars
mgq épprt or noved i.n the present i nvention may be
3 ht CHPFPLSERT V- doors. Turning back to FIG
2, the online or primary side of the catwal k contains
the primary_tubul ar handlln station 28, which
i ncl udes a PEIALLER g N @R WTIQ% s or
centerline is substantlally in allgnnent wth the well
center 14. A nechanically driven pusher trolley 38 on
[006He cEhemiresgrt iB@NiiGn ipydvasdestern andmethpd fon o flingBildmgan thbular
fromthe well center 14. Although a single catwal k 22
and catwal k truss structure 24 is shown, it should be
standsphehist driling dpatatibmsarelsibiibaneods] ycaidviad ependamty campingt Anghown
structures could be enployed to support the primary
tubul ar handling station 28 and the auxiliary tubul ar
in theaadlvingg, tbik afflistargdaadiag bomprized @avieg udtilafs4ronds hovidohtal
be descri bed bel ow. Further, it should be understood
that the two different catwal ks coul d be set at
positidnlRtB dan®dlk NhdhdeRNS tRMLAS: 28l0HRIdeRRE 10 Atftdﬂgamtgutdﬁeg the
base 25 (FIG 17) of the columm supporting the catwal k
truss structure 24 is shown as fixed, it should be
b3 S9pe bR /1Rty PN IR el bREPR
wth the drilling deck 16 and derrlck 10 if they were
al sQ, conf i urquto nove. bet we

horKontal tﬁa/ert cfl Au A8, aan%tg? verttca?lg Posi I%onft\j, %%an,lp?In é)etléi o1 f:par;tlon

Ieast the well center 14. Also

hole 46, using a stand arm S8 to move the tubulars in the vertical position for connection into
a stand by an auxiliary tubular make up device 56, and transporting the stand vertically to an
auxiliary tubular racking station tSO in the upper part of the derrick 10. A bridge racker crane
86 transports the tubular stands from the auxiltary tubular racking station 60 to either the top
drive 12, or to first 128 or second 130 tubular racking stations.

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

configurations and embodiments are contemplated for use with the invention both for
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a drilling hoist, the top drive 12, a tubul ar nmake up
devi ce 42, and ot her equi pnent necessaryto advance
wao aivehedise i nto the well center 14 can be proviPedus1907/023502
the primary tubular handling station 13. A nousehol e
32 is located radially outward fromthe well center

angd i sitioned substanti.ally on a |ing be en.
ofiire HlapdoriBie ek SFimals. g tintioninieatiiBaphoafls oo FRges
carriage 30. The carriage has wheels that run on two
arallel rails 34 mounted on the top of the catwalk .
suetpas sqmisubgiersiblessubtaersibies oAt bdips: baggerigs) platfRymaeaskanddandgigs.
a location near the well center 14. [0058] As shown in
FIG 2, a single tubular 36 can be placed on the top
Algsy, altheagle therfoliyangio desthibedsiatering géoifeld drilling diret discidsed
tubular 36 along the rails 34 fromthe primry tubular
handling station 28 to the nousehole 32 or well center
embddimants gathaso bersed myotl3s ppanktngenvie@leatsiformonrpetrgldum fluids.
parallel rails nmounted on top of the carriage 30,
pushes the tubular 36 toward the well center 14 or
Furthéis#ithohgh (BEuseAf B Y& @ive bEpdwdrsRive38 plefddNtht hvention can also be
el evation in FIG 20) is Focated at the end of the
carriage 30 nearest the well center 14. A section of
usdd @it QBerSblady G Gtei, iddMRIA bt BOBmMBEY thSa oPPRAISO t hat
the hydrauli'c’lifter 39 Can raise the unhinged end to
el evate the end of the tubular 36 nearest well center
The . o o .
100531, REiLARe Hoh ¥Ro 0 23 B Wl o SRR TO U hbove e
36 is renmoved fromthe well center 14, the pusher

. [l 8 be.syepl aced w.t.h a.l aydo troll )
ok E AU R S P P Sl Bt ¥
29) to receive the |ower end of the vertical tubul ar
en thecarriage 30.is ved near.the well_center 14.
ami\\@lf @n%? E?rgh% e A R AT Lt fipm &&Haasl%gﬂf(% in g‘le
known to those skilled in the art as an iron

roughneck) is positioned near the well center .
conventional manner. A drilling hoist or drawworks is mounted in the derrick 10, as is

known by those of ordinary skill in the art. The top drive 12 is aligned vertically with the
well center 14 in the drilling deck 16.- A deck revolving crane 18 is mounted on the rig R for
use in lifting and moving tubulars 20.

[0055]  Catwalk

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

22 is in the same plane as the drilling deck 16, and is adjacent the V-door 26 of the derrick
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14 and the nousehole 32 for use in assenbling and
di sassenbl i ng tubul ar stands. [0059] HTV [0060] As
wo eooshexrisehown in FIG 2, the offline or auxilPErys®oue3s02
of the catwal k 22 has a pipe rack 43 for the
hori zontal staging of tubulars. As discussed bel ow,

101 191%10‘&@195 siftgle VSddoRBE iscsﬁ{)\%g if S%F)ulh g uﬁ)cie?s"footraﬁtggt RIS may contain

t ubul ar 44 Substanti al
preparation hole 46. As will be discussed below in

I f I h
s one NP AR hRE g e oo e ton

nnvenent of the tubul ar by the horizontal to vertical

ref HT\). The pe rack 43
ol B e o Gt ot g SasRabifid Baiy Seinsur arimary sice

Any type of tubul ar can be placed in the area for pick
fgg b the HTV 48. As best shown in elevation viewin
ofgthegatvealk cqpiaing theprimuy tupylar handling station 38, which ynchysies atadage 30
|ndeX|ng arm.assenbly 50 that rolls the tubulars

toward the pick up location for the HTV 48.
whsel toagitudizal pxis ertentgdine ds mbgantiatlp nsaligBmbms ovititthe whleceanre 14. A
tubular 44 that is to be gripped by the HTV 48. The

pi pe rack 43 is also indexed or marked so that the
meghemiedllyrdrigén puskerdetiky 38 ante d8riaRrB0[l proeided® theveUhBiE 36 to

in a consistent |ocation. The deck crane 18 is used to

pl ace tubul ars on both sides of the catwal k 22 (see

anf ifiom th8yvell dentd#1ar BltBoughRBInGRS datvlie2 BihdaRy BNt Structure 24 is
pi perack 43 are both in the horizontal position, are

parall el to each other, and have access to the V-door

shé¥n, Gf shbil@ bel §hdelGdod kit t\[vg) Qﬁélenﬁgil valk eeléx'd %g&tﬂg%rﬁ&ﬁres could be

handllng station, generally 1n
in FIG 2. The aUX|I|ary t ubul ar handl i ng statlon 54

enfpRi{R4 tOSS%lﬁp&{ thé s%gry%b%tlﬂ ﬂgnﬁm?stg{xorpitf and'the auxH] lary tubular
handling station, generally indicated at 54, as will be described below. Further, it should be
understood that the two different catwalks could be set at different orientations and/or
elevations. Although the base 25 (FIG. 17) of Fhe column supporting the catwalk truss
structure 24 is shown as fixed, it should be understood that rollers are contemplated at the
base so that the catwalk truss structure 24 could be rolled with the drilling deck 16 and
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, and other equipment necessary
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Al so, the HTV 48 and the preparation hole 46 and an
auxi | iary tubular make up device 56 (e.g. iron

w0 ouwghesask) can be provided in and/ or adj acentP€DUS1967/023502
auxi liary tubular handling station 54. FIG 2A
iIIustrates the capability of the stand arm58 to grip

her mhen | ower ed aratio ho
o VA R o e R FERT e ﬁBKRNdFﬁE IR PG iy Bancling
or, when rai sed, |n the auX|I|ary t ubul ar racking
statlon 60 nounte in the derrjick. FIG 2A shows an
stagiop 3- nétnil%ef@gerﬁz 1§ IPF%fﬁql paily optward f&0eths el cente 142 anghig
the other drawi ngs of the |ocation of the stand arm 58
inrelation to the auxiliary tubular racking 60. FIGS.
positigprgd subssandially orea bmpdiehvesn yveﬁ gbuierad and gl longitudiosli centerdine of
HTV 48 as seen fromthe catwalk 22. FIG 6 best shows
the HTV 48 gripper assenbly 62 having grippers 62A or
th&@Briaghd. Ghe @eriagethadwhats that rasorstivowarallel kil 33 méuntgdichn the top
The HTV 48 has a single arm The HTV 48 noves
vertically and perpendicular with the drilling deck 16
of el cagvatk 1001 e rAik 3eR@RnEhGoss h@drﬂlﬁﬂbchféBk 16 0 d 18¥ati88 A& ReYvell
64 that is nounted to two rails 66 attached to a
substantially vertical frame 68 connected to the
cefter14.ck 10. The hoi st can also be nounted on the
drilling deck 16. It iscontenplated that a rack and
pinion or a hydraulic cyl i nders mechani sm coul d be
d i t \ [.S.
[O?@E y .ég tsﬂe J&;’ig (?’g ngtnéltg g.gﬁga\r{ 56 cszzybse ngJE‘ed 8_ ﬁle %yoﬁiﬁe éa?nage 30.
horlzontal tubular fromthe plpe rack 43 on t he

St S T AR

t ubul ar substantlally hori zontal to a second

hor own in FIG 17). and thereafter
s (A HemP 62 Prv e NGHER M fPsHe” G0y Gt Hagse Rest mon on
tubular 72 is in vertical alignment with the

preparation hole 46 (shown in FIG 18).
two parallel rails mounted on top of the carriage 30, pushes the tubular 36 toward the well

center 14 or mousehole 32. A hydraulic lifter 39 (shown in elevation in FIG. 20) is located at
the end of the carriage 30 nearest the well center 14. A section of the top surface of the
carriage 30 is hinged so that the hydraulic lifter 39 can raise the unhinged end to elevate the
end of the tubular 36 nearest well center 14. The top drive 12 or other simiiar equipment can
then engage the tubular 36 for lifting. When tubular 36 is removed from the well center 14,
the pusher trolley 38 can be replaced with a laydown trolley 40 (shown in storage in FIG. 2;

and shown in use in FIG. 29) to receive the lower end of the vertical tubular when the
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The size, shape, and configuration of the HTV is
exenplary and illustrative only, and other sizes,
wabapaeilsand configurations can be used to creBtBEUS1007/023502
same gui ded novenent of the tubular. [0062]
Preparation Hole [0063] The preparation hole 46 is
sho indetail .in EIGS. 10 to 15. The  de of the .
caf ARE A el Rl e el B SO TGS HEsa kg devics 42
I engths of tubulars placed in it. The variable I'ength
I S, necessar accommodat e, for exanple, drill pipe
(alpoknopeg tg QIOP%%% fed i, thg apt 48 Ah O @?ghrksclﬁss pesitioped rﬂ@éﬁe ayslljgenter
of the preparation hole 46 can be adjusted so that
there is enou%h of the tubul ar extendi ng above the
14apd theimpyseheleid2er use imashanybling encadisashinzhiipg tubllar stendsak e
up device 56 to grip the tubular in the hole 46 and:
connect or disconnect it with another tubular above
(0039 hHI¥ 46. The HTV 48 can al so set the | ower end of
a tubular in thepreparation hole 46, and the tubul ar
can be independently advanced into the hole, as shown
[0060] FI &Sfurther showid &n FI&. D ethe bitﬂlﬂeﬁ)rra@:hﬂﬂ? 8ide BYthe bawaIL\$2 has a
The preparation hole 46 can hold smaller tubulars,
such as conpletion tubing (for exanple 2 7/8 inch OD),
pipRitekkl 43rfeethe haHYdh@l fagiftutAsars 384 Bisbubded bel@%aﬁﬁé &194%
inch QD). Since different dianeter tubulars w
placed in the preparation hole 46, it is contenplated
s L R e B ey S o
centerline of the tubular remains in vertica

hof s DAV phhcleied B Rrh bR bt e ey

i nfl atabl e nmenber or hydraulically radially inwardly
thedprrep\;/a.?art]ion crﬁb ‘% to gaght(.:a?enthe guléefglepaghumpg\llement of the tubular by the horizontal
to 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 HTV 48.
As best shown in elevation view in FIG. 5, the pipe rack 43 has a hydraulically operated
indexing arm assembly 50 that rolls the tubulars toward the pick up location for the HTV 48.
Hydraulically activated separgtors 52 isolate the one tubular 44 that is to be gripped by the
HTYV 48. The pipe rack 43 is also indexed or marked so that the operator of the deck crane

18 can place the tubulars in a consistent location. The deck crane 18 is used to place tubulars

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

18



[0064] Stand Arm [0065] Returning to FIGS. 2 and 2A,

the stand arm 58 can pick up a single tubular 20 or
waee@ndes1isd two or nore tubul ars. Preferably theCEUS2007/023502

arm 58 has a gripper head 74 attached to the end of a

tel escoping arm 76. The gri pper head 74 all ows

ulars t e rotated while within its gri as the
‘“ﬁ‘ 32 Aol ‘5?%%%?8’3%@8?“% éfegﬁaaileﬂtﬁ epdi QtteTs 90 have AGETS fathe
is slightly below the "upset"” |ocation on the tubul ar
e e outsi de dianmeter (OD) of the tubular changes
V- 05259{?‘?1? domclhlt shown in FIG 20, the stand arm 58
is mounted to a hoist 78 driven trolley assenbly 80
‘(see plan viewin FIG 2A) that noves vertically and
[00%& pehilpwiliay tupilanhandingitatioh) gegerdibcinditated Fhd, isrsbbwein FIG. 2.
assenbly travels on two vertical rails 82 that are
attached to asubstantially vertical frame 84 nounted
The auxilivey tibulei lelndling stabioh 5 ugrhpriseeatheissd starl asi OWpick Dp bAPSS.
of the vertical frame 84, it should be understood that
the hoist could al so be nounted on- the drilling deck
Alsbfthe HTVMBLQI tiee pepatdtiod ho M A8 afy &t £Riliasy ©HAN maketup HBALL b
al so be understood that a rack and pinion or hydraulic
cylinders drive systemcould be used instead. As shown

(e.d. ol kdaighrock )} A8 b§Fﬁ)’0Ql_e@H§n§/%r @Mt TRk Hiafy tn?nmmﬁ'g
pl ane al ong the longitudinal axis of the trolley
assenbly 80, which is parallel to the |ine between the

skt 119 SRR 0 00 el RS BAER

arm58 to extend and retract in a horizontal plane

erpendi gular to th i ne, bet.wee tubul.ar, 44 and
whBFRRERE. B bRt en BT 4.5 R FHHE AedkdlB ey Rpiss ons giew),or,
shown in FIG 2, does not rotate about a vertica

axi s,,the al ternate enbodi nent stand arm. 58, as. shown
wh?q,]ralﬁ,d@‘m g’auxdléqxl'y ﬂ.]%v]a{ raglgge station 60 mounted up in the derrick. FIG. 2A

shows an alternative configuration to that shown in FIG. 2 and the other drawings of the
location of the stand arm 58 in relation to the auxiliary tubular racking 60. FIGS. 5 and 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 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 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
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pivot pin 58A in a horizontal plane about a vertica
axis. In either enbodi nent, when the stand armis in
W0 e@shaasst position near the drilling deck 16PCT/082007/023502
tel escoping arm 76 can extend out to grip with the
head 74 tubul ars extending out of the preparation hole .
corftéinpl B8 tat ARk MdPimbhn bSa HyARYE Bf1fderds hechdnisnfc | R in 1i
or %t and out of d{Bhe preap ratulho%%of}e 46, and bt R in tew
thereafter retract and either nove or rotate so as to
g . I i.n tantially . vertical
of {0 LRt T STyHAS fplcCarl SRRSO o p S BEIIB ng
station 54 but out of the path of a tubular noved by

the HTV to.the preparation, hole 46 e stand ar.m 58
norfbg] it i ok e e ngnsSuteaberivalkorh B hedbular
nmovenent of a tubular or stand fromthe auxiliary -
tubul ar racking station 60 to the preparation hole 46
verigally ffoge s ﬁ@wﬁ(&% vHyle ikpaping e fubulassubsiprijally herigeatal s a second
device 56. The stand arm 58 |l ength and | oad carrying
ability is adjustable for any conbination of different
horizopatipasitin|(shown ITRIS. 4 Va il theneafeB giide thetuthudar ircthp adsheeplafe 90°
controll ed novenent of a tubular stand in a vertica
position up the derrick 10, and placing it in the
so thateh¢ fubulgr T id earticabadlgnmgntstitt the prefdiatidndd6646 (Bidwdge FIG. 18).
Racker Crane [0067] As shown in FIGS. 3 and 4, a
bri dge racker crane 86 is nmounted in the upper part of
Thé Sige, steape,ia@8 cddligurhvion PRHEHT®is Behiptenim il164tRAGS $nlQ8dGther
88 for the bridge crane 86 are attached in the upper
part of the derrick to the derrick uprights 90. Each
siz&VshaRds! ardQBAEHRatiofs i@ YA ¥reRRhd daRRGHidRN mB I RNt of the
di stance fromthe well center 14, so that the center
of the bridge crane 86 can be noved in vertica
 tubfilat NENt With the well center 14. Rails 92 are

[0062] Preparation Hole

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

tubular above the hole 46. The HTV 48 can also set the lower end of a tubular in the
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nounted to the top of each of the support beans 88.

The crane bridge beam 94 spans horizontal and
w@eopaedscul ar between the two support beans 8BCT/Tk07/023502

crane bridge beam carriage assenblies 96 (see FIGS. 4

and 8) have wheels 98 attached to and resting on their

| rail illustrated in El.G a .

PryvBRREE holk s, B o e be B PR B o4 Ppceeg s Rl pasporm i

drive unit 100 to nove the bridge beam 94 al ong the

[ . ross travel it..102, as sh in Fl 4
PR T8ty 1 5 Rai B TV 606 ISR B0 Cehold saller
bri dge beam 94. The cross travel unit 102 has wheels
104 that that run on the bridge beam 94, and a rack
tubpags, skeh assompletien whing (fepexamplend /B inchO Yy ansidangersyleylars, such as
unit 102 along the length of the bridge beam 94. A
slewing ring 108 under the cross travel unit 102
cagingdercaxempletdrd/ &ingln OD) a fce differedediametartabulars wsll Helflaced in the
nmount ed under. the cross travel unit 102. The sl ew ng
ring 108 allows the truss 110 to rotate about a
preparatipe hdle d4,iisis cagerhgsted slaothe preparktida hofle 46Aukinasiidd axentralizer
FIG 8, a grip head assenbly 112 is nounted to the
truss 110 by a trolley assenbly 114. The wheels 116 of

to tdifer eyt s Be tha Iv¥rtiddi4 ertbHin®Bf tHEfubliePerlads iSvekld] alignment
nmounted on the truss 110. The trolley assenbly 114 is

rai sed and lowered with a system of pulleys 120.

wifhl th&Petah] Bertef BRI RS pripabdiBY Bolt 46. THe SAQYLer ci:c{ulc?&g‘}blrige an

be understood that other systens are contenpl ate
such as rack and pinion and hydraulic cylinders.

o 55he P o BB ARG, LIRS ER S T8 il
tubul ars, whereas drill pipe stands typically consi st

thgee, tubulars. As shown in FIG 9, when casing is
[Oﬁgingéﬁg%égﬁd, a casing franme 122 can be attached to
t he

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

drilling deck 16. The trolley assembly travels on two vertical rails 82 that are attached.to a
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trolley assenbly 114 nmounted on the truss 110. The
casing frane 122 is attached to the trolley assenbly
wda 0h8ae315dhe st orage hanger points 124 of the cBSI/N§R007/023502
frame 122. The casingfrane 122 has a casing grip head
126 that can be used to grip casing in the vertica

sﬁ%%iéfsil?!ﬁrg s &IgQ 'tlhtgg QEI %%ﬁclfﬁ%%]ch C&]ﬁlhmst is shown on top

FIGS. 3 and 4, three tubular racki ng stations are

ed, in the.u r.derrick 10 for stor f tubul ar
R o 98 1 SO Fidersfita s R o PR R podendigire B0 e

128 (shown in elevation in FIG 4) is set at a | owner
%@%ft ? %Fan the second tubular or dril

dﬂﬁ € Q hoygh 3 Bejst drven system is ehqyen dhaukdielse greunderstood that a
shorter t ubul ar stands, such as casing, wll be placed
in the first tubular racklng station 128, whereas

ragkong @inien ofhadraukia estindess dnivelsystern peyld g higed bt@tqaﬂaée shdwn in FIG.
the second tubul ar racking station 130. Both first and
second tubul ar racking stations (128, 130) are

2, erstaed mimohhtould mger inbdarizisita plannaengthe tohgimydindd asie of the trolley
skilled in the art. Renotely operable spears or |ances
129 are used to hold the tubulars into position while

assembdyt 81, adyizh i eedllet foahdliiiertietieen tHeantg @ andihe prdpai@tod e 46.
spears or |ances 129 extendi ng beyond the envel ope or
footprint of the derrick 10, conventional fingers,

A RlEbpafy ans g (28 FIGe A)ichal bd aﬁed% alffF BB dtan BBt $84dleRfend and

racking stations, are contenplated. The auxiliary
racking station 60 is nounted bel ow the first tubular

retfa%?iﬁ' A Hrisd sl pPie i!:gr?cnd N6 B thd H?e tgﬁ@\%%'ﬁrthectﬁgtngr ﬁaanli The

le to travel he area o three racking
statlons as well as the well center It can

LY BS1e b WAL Sl %?cnn of ak Lee tub
pr}]acﬁl ng stati ons,ﬁmf{%‘é&)%!r%%1 he TPERd %;Zr g H%Vgg Sbouta
tubul ars between any of the three t ubul ar racking
veﬁltcgltalxt%nt e &l rt]e(%natteh eern’tgo%?méjnrt Ist\zigd arm SSA as shown in FIG. 2A, can pivot about
pivot pin S8A 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 grip with the head 74 tubulars extending out of the preparation hole 46. The stand arm
58 is fabricated to lift a tubular or stand out of the preparation hole 46, and thereafter retract
and either move or rotate so as to hold the tubular or stand in a substantially vertical position

in the area of the auxiliary tubular handling station 54 but out of the path of a tubular moved

by the HTV to the preparation hole 46. The stand arm 58 is also fabricated to reverse the
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derrick man's control station cab 132 (as shown in

FIG 4) is nmounted in the upper derrick 10 for contro
wo@RooBhesibs i dge crane 86, the auxiliary tubul arPCEHUKRI0NT023502

station 60, and the first 128 and second 130 tubul ar

racki ng stations. The bl ock control diagramfor the

j : I ' 1S shown in,Fl :
R RIS AR SR A bt S By BBkl W e fraon
on the derrick 10 above the drilling deck 16 (as shown
in,FIG 5) fo trol of the HTV 48, stapnd aym 58,

60 s biehprRlion thin "Rt iScontecnca By B avtiry el mokatp dovice 6.
control diagramfor the drill floor control station
‘cab 134 is shown in FIG 30B. FIG 30C shows the
The, ﬁmﬁé&wi PBriensth 1dlpadcamying Rkt adiwsiablg fonanyrrembination of
centralized power unit 140. [0071] Method of Use
.g0072] O fline [0073] The present invention is also
difigrenpeizedqububars Fhestand aot 5&fsffiuithes capabledf bentiotledugovemieneof a
drilling operations are sinultaneously and
i ndependently occurring. It should be understood that
tubular $tandtihe verfticdlipesitist enitie Berritld10)gndpleciag it anthe acxiligy adular
descri bed below, drilling operations may be
si mul taneously occurring. For exanple, while offline
rackihgedtidniéd. di ng i s occurring, the bridge racker crane
86 can renove conpl eted tubul ar stands from any of
these three tubul ar racking stations 60, 128 or 130
[00861d BHdp¥ RaBI@PTCtRet he top drive 12 for drilling or
pl acenent 1 nthe well center 14. Alternatively, single
hori zontal tubulars, such as tubular 36, can be
vanced e [ .
O AoV FMIES0 S 4 s ol S 40 i h el B L o
to the end of a single tubular 20 (FIG 20), lift it

of th@&e?nélbﬁ VREd Iga(r:aeﬂel ﬁ)o%szlngtial%ﬂppgoﬂ b%ams 88 for the bridge crane 86 are
attached in the upper part of the derrick to the derrick uprights 90. Each support beam 88 is
preferably positioned an equal distance from the well center 14, so that the center of the
bridge crane 86 can be moved in vertical alighmex_lt with the well center 14. Rails 92 are
mounted to the top of each of the support beams 88. The crane bridge beam 94 spans
horizontal and perpendicular between the two support beams 88. The crane bridge beam
carriage assemblies 96 (see FIGS. 4 and 8) have wheels 98 attached to and resting on their
respective rails 92. As illustrated in FIG. 4, at least one end carriage assembly has a rack and

pinion drive unit 100 to move the bridge beam 94 along the rails 92. A cross travel unit 102,
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21), and nove it through or stab it into the tubul ar
ext endi ng above the well center 14. The top drive 12
w@anshaiehgaged for drilling, and the process PEpEs10eT023502
when anot her tubular is needed. [0074] It should al so
be understood that while the nmethod of building stands
of thr tpbul.ars .is descrjbed. bel ow, the sane netho
os ot HIG P ST LGN E FIAE: 5 esRiet o e ST BT heogh SorThe
nunbers of tubulars. Wth that understandi ng,
accordi ng . to one exenplary enbodi nent of the nethod of
cr o YA LR el 14 o4icPal HRAPHAS GR4ER FeH 41584 2 rack and
assenbled in the foll ow ng manner: [0075] As shown in
FIG 16, the HTV 48 grips a single tubular 44
pigippdravervay 106 toymoertbe ¢r‘p$s§tavclumullgz ploogithe kenghi qf ¢hertaslge B@m
on the offline side of the catwalk 22 while in the
first horizontal position. The first tubular 44 is
94| iA dexing tingl ¢fhindepthpenparwtelomitd 02 tendedte with b wadskand 2 ylimler
the second horizontal -position, as is shown in FIG
17. The tubular is then rotated 90 in the sane pl ane
gusd tiusal 10i thounfediunderelid dr6sa lradd] @it BNt Thd sldifid¥eng 108 allows the
preparation hole 46 (FIGS. 6 (phantomvie and 18).
As shown in FIG 19, the HTV 48 then |owers the
tru¥S1 10/ t6 dtatk Whtbk Akerfidal 845 3k 5% AWM ih Q. 4 NG RHERA A 8N grip
hol e 46, where the tubular 44 is released by the HIV
48. The preparation hole 46 is adjusted so that when
‘ . ’ . ;
el ey L2 i v b ERAR 10 By REL R R A gRES 116 of
noves straight up vertically, and sinultaneously

to the second horizontal positiQn

g R S5pRB5IAT R’ Pl B BFE P B ioRRHY Rty

si mul taneously occurring, the stand arm 58, which is

at “fme% .
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 consist of two tubulars, whereas drill pipe stands typically consist of three tubulars.
As shown in FIG. 9, when casing is being handled, a casing frame 122 can be attached to the

trolley assembly 114 mounted on the truss 110. The casing frame 122 is attached to the

trolley assembly 114 at the storage hanger points 124 of the casing frame 122. The casing
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vertical position near the drilling deck 16 (FIG 2A

phantom vi ew), extends to the preparation hole 46 and
w@eiopgodibe first tubular 44. As shown in FI G PRPOI/US187/023502

stand arm58 lifts the tubular 44 out of the

preparation hole 46 while maintaining the tubular in

t rtical pasition. The stand arm 58 .t hereafter .
ol Re s Ehipe R e Syne i B St i srichbpositon a
vertical tubular out of vertical alignnment with the
eparation hole 46 in the area of the auxiliary
m?@ﬁﬁpaﬁ}ﬂﬁﬂﬂwfﬂgmgﬁation 58 so as not to interfere
with the path of the HTV 48. [0076] As shown in FIG
21, the HTV 48 lowers to the first horizontal
(00694 + TubularBeeking Statiepsi ps anot her singl e tubul ar 70
(referred to as the second tubular) that has been
rolled into position with the indexing arm assenbly 50
[0650] t hés pliqven in HYES.43nd A, thive hdfufdr racking isdldomfard feutat inaldupper
22 (FIG 5). .The HTV 48 then noves straight up to the
second horizontal position, simlar to the position of

defrickc10 24} sevndabe af tubblar Qirdls FThdfksi tbitlier ARy BEIGAEstation 128
aligning the second tubular so that it is vertically
over the preparation hole 46 (FIG 22). The HTV 48

(sho@WeH SledaA8R BLEIGI 4} Y Qéil_lqﬂzé lo%{/ él@\;aﬁo{g fin H{e%@&ﬁh@ﬂb‘aﬁr P{;&rﬁl pipe

46, and rel eases it. 48 then sinultaneous
noves straight up and rotates 90 back to the second

i Ik i | - .
05, 1 S o SO S, B g vt

extends and noves or rotates back so as to vertically

gy § | 1St b I over the preparatjon hole .
plaed S 6, bl o 155, SiEfeed e bR, b P win
so that the auxiliary tubul ar make up device 56 can
connect, it W,t he second tuhular 70 (FIG 23).. The
be GRERGS b srest fuhula focking Soien 10 ot 13k i accpnd bl mgine
of the preparation hole 46, and again retracts and

noves_or _rotates to nmpve
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 tubulars into position while in
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 contempiated. The auxiliary racking station 60 is
mounted below the first tubular racking station 128. The bridge racker crane 86 is able to
travel over the area of all three racking stations, as well as the well center 14. It can

maneuver tubulars into and out of all three tubular racking stations. The bridge crane can
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the vertical stand (44, 70) out of alignnment of the

HTV 48 with the preparation hole 46. As shown in FIG
wQ@Zg08mbdlbe t he stand arm 58 is perform ng suchPCT/US2007/023502

operations, the HTV 48 sinultaneously picks up, lifts,

and rotates a third tubular 72 in the sanme manner as

revio descri The V 48 wers the ird
ot Y Gk bERER o et HPMBh R Sgons AP paiived2. A
it. Again, a portion of the third tubular 72 remains
ext ended out of the preparation hole 46 abaove the
derafyk MAR 5 GOt ks, Cabnl@? @t shownar HG¢) pggentadia theulsmr&f:mck 10
stand (44, 70) back into alignnent with the
preparation hole 46, and |owers the stand (44, 70)
forévréfol pibe brdgecrang 86 the auxilianoubelammpeking wationyb0; dnd the first 128
auxi liary tubular make up device 56 (FIG 25). [0077]
As shown in FIG 26, the stand arm58 |lifts the
andcseaquidd 8@ thibstaaradkifd dtatiohS., THYlockudontydl didpear ferpleer detrickrman’s
hole 46 and noves it in a vertical position to the
auxi liary racking station 60for placenent and rel ease.
confiobstaioarab #32ns Sifbvadn FEX130Ad Aaél]l fliedteoftfol katied €bas4 is
necessary to maneuver tubul ars between the preparation
hole 46 (FI G 2A phantomview) and the auxiliary
motiekbille etk PMatVe (heldilingd Be@Old s $HoRasA FIGB) tR c&ﬂh%l of the
auxiliary racking station 60 preferably has capacit
for approximately 10 tubul ar stands, other capaC|t|es

HTW@ &%tMSa%r%at{ogggﬁ]%fﬁld%?x&b‘ﬁgT ﬁ(p THeBlo d:g%oxi;]ﬂ'dj ﬁtaFram for

bridge crane an renove a ar stan
illustrative purposes as a drill pipe stand (44 70
t d
the 58 | ﬂ%krt &9&191 %}X ]gaPD Bﬁ rl%SéhE)\ZVIBl b1 Hbatr}gﬁ , gfc(%%hg ho sttﬁe congﬁcnon

mhen not perforn1ng online operations. The bridge

86 t t ther the first 128
of lgarétgnegollsg%l%gs with th acgenstraiazegi pogzere ll.lmt . ' "¢ "1 or

[0071] Method of Use

[0072])  Offline

[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 bg simultaneously occurring. For example, while offline stand building is occurring, the
bridge racker crane 86 can remove completed tubular stands from any of these three tubular

racking stations 60, 128 or 130 and carry them to the top drive 12 for drilling or placement in
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tubul ar racking stations as appropri ate and necessary,
or it can nove a stand directly to the top drive 12.
wab@sgedres operation is shown in FIG 28 w th arPeTibstoar/023502
stand (44A, 70A) of casing. The casing frame 122 is
attached to the bridge crane 86 for handling casing
at I d.hn.the first. tubular

e Ry I SR BRI ey "B it a3 E o

are shown in end view in the first tubular racking
t ati.on 128. .[ 0Q79 can now be seen from.the above,

o G 8 B armted Mkl o & s oL B SR OO i d b fop e 12
operations, then the offline stand building activities
can_still coptinue uninterrupted. The bridge crane 86

can;aldachlp e png As tiRgle pPAlar HLEFIC ofO) i IRt thesTicebppaition (FIG.
bui | di ng operation. There wi || be occasi ons when the
bridge crane 86 will work with either the offline or

21) oppdimipve dfsbiongh errstab iting theotubwareiéanding ebeysdkatwelhenter 14. The
functionality of the other operation. [0080] Online
[0081] Wile FIGS. 16 to 28 were descri bed above

topdeveat? eas be engaged fof fltilling, aog érearicessseperieGShed Bndtiter Adbular is
also illustrate how the primary or online drilling
operations can proceed sinultaneously with these

needdd | i ne 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.

[0074) t ¢t sBABuld a6 b6 BlidetsabA 1R wiRY B iR dlod Bl difg AEhda6f RS
the drilling deck 16 and toward the well|l center 14.

The hydraulically activated front pipe lifter 39

i S U, LB A PO R0 v

top drive 12 (FIG 20). The top drive 12 then lifts

othéé:a:ﬁlélh%g ﬁt ‘%\[,’\},ﬂ%fg mthtrﬂa% u\régerrgtgncd%lg, gc%grid'inigqg oseFéx(é;'mp?a%}) exiﬁg]odiment
of the method of the invention, an offline tubular stand may be assembled in the following
manner:

[0075]  As shown in FIG. 16, the HTV 48 grips a single tubular 44 (referred to as the first
tubular) on the pipe rack 43 on the offline side of the catwalk 22 while in the first horizontal
position. The first tubular 44 is lifted straight up perpendicular to the catwalk 22 to the
second horizontal position, as is shown in FIG. 17. The tubular is then rotated 90° in the
same plane so that it is in vertical alignment with the preparation hole 46 (FIGS. 6 (phantom

view) and 18). As shown in FIG. 19, the HTV 48 then lowers the vertical tubular 44 straight
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the well center 14, and thereafter |owers the tubul ar
20 (FIG 22). The above steps can be perforned again
wowaok/1e31second tubul ar so that the second tubuP@r/UE®07/023502
positioned for connection by the tubul ar make up
device 42 wth the tubul ar extendi ng above the well
I : 008 The onl.ine an '
oS RThE e prn HL A8 et RE RbURE S Sy i Y TV A4 e
i ndependently perfornmed in reverse order fromthat
descri bed ,above for renoval, djscopnection, andl aydown
Préfaraigg, Eﬁﬁ 48 S aifpsiefloo B %ﬁnﬁ“‘oﬁul’@m fiisr BEtat PeFon Pﬂ‘ge tubular
top drive 12 pulls the tubular string up through the
wel |, center 14 for the disconnection of either a
HZPmneaeln e ALl dack 1o Jibg HIS 4hvaoves srighiapyerticplly, and
usi ng the tubul ar nake up device 42. |f a tubular
~stand is disconnected, it can then be lifted up the
sirgdfapeauRly Tofatepback S8hte ftheer secandthhezdntdl dosmtiar EHe 285, Wailelthe above
transported to one of the tubular racking stations.
The stands of tubulars can be sinultaneously and
actiiond @ thia M 48/arel sismbtameeadl e decanthghv eteind ot 38 wihichés 4tats kowest
43 on the offline side of the catwal k 22 using the
stand arm 58 and the HTV 48. |If a single tubular, for
verixalpobiciod hdabthadrilg (EdA 6 (BRY..2A ShaBioSCARRAL 64t6xeds td the Eﬂzﬁaration
then be maneuvered with the top drive 12 so that the
| oner end of the vertical tubular 20 is placed on the
holeasAayvarifs td fifRY rBiladS iAsi BB inARIG! NS tR\hn@Tarth B lifts the tubular
carriage 30, which carriage has been positioned near
the well center 14. The carriage is then noved away
| : [ twal.k 2
4 SR R BSR R nt pRH3AE e LML, B0 e R e
and description of the invention is illustrative and

stand arm 58 thereafter retracts and moves and/or rotates so as to move the vertical tubular
out of vertical alignment with the preparation hole 46 in the area of the auxiliary tubular
handling station 58 so as not to interfere with the path of the HTV 48.

[0076]  As shown in F_IG. 21, the HTV 48 lowers to the first horizontal position, where it
grips another single tubular 70 (referred to as the second tubular) that has been rolled into
position with the indexing arm assembly 50 on the pipe rack 43 on the offline side of the
catwalk 22 (FIG. 5). The HTV 48 then moves straight up to the second horizontal position,
similar to the position of FIG. 20 and again rotates 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
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expl anatory thereof, and various changes in the
details of the illustrated system and constructi on and

wao h@sirexibod of operation may be made wit hout dREEDS1007023502
fromthe spirit of the invention. CLAIMS W claim 1. A
systemfor drilling, said systemconprising: a

§Lh : I tructure posi ti n the
s STt AR B LML S BT HTOS8, 0, |
operations and operations auxiliary to the drilling

: ti : ' t ubul ar. [ t.i on ..
s R B v e B AP T i T Gk Qe PRBEHL PR As
tubular into the well center; an auxiliary tubul ar

. handlin atign disposed with said drilling structure
1s SP‘BY’“ H’aﬂ&- ?%glr%iﬂ@{wﬂym&a thaf ocgpsnthe starcharey 3B axtanfs andimpves

primary tubul ar advancing station tubular; and a

gui ded path horizontal to vertical arm positioned
or epthjtescback sotag taswdricaliy rlign the first twbulaed4 dvanthe pregastiart haded6. oThe

gui de the auxiliary tubular froma substantially

hori zontal position to a substantially vertical
stapdbarint 38theralowers tisdfirst tahutirldd a6 yhat thb ahdliarh abdlar mgke up device 56

stati on.
can connect it with the second tubular 70 (FIG. 23). The stand arm 58 then lifts the tubular
stand (44, 70) out of the preparation hole 46, and again retracts and moves or rotates to move
the vertical stand (44, 70) out of alignment of the HTV 48 with the preparation hole 46. As
shown in FIG. 24, while the stand arm 58 is performing such operations, the HTV 48
simultaneously picks up, lifts, and rotates a third tubular 72 in the same manner as previously
described. The HTV 48 lowers the third tubular 72 into the preparation hole 46, and releases
it. Again, a portion of the third tubular 72 remains extended out of the preparation hole 46
above the drilling deck 16. The stand arm 58 moves the tubular stand (44, 70) back into
alignment with the preparation hole 46, and lowers the stand (44, 70) over the third tubular 72
for connection by the auxiliary tubular make up device 56 (FIG. 25).

[0077)  As shown in FIG. 26, the stand arm 58 lifts the completed stand (44, 70, 72) out of

the preparation hole 46 and moves it in a vertical position to the auxiliary racking station 60
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2. The systemof claim1l, further conprising: a first
tubul ar racking station positioned above said primary
wo pmeliedisadvanci ng station; and an auxiliary tROIUS2007/023502
racki ng station positioned above said auxiliary
tubul ar handling station. 3. The systemof claim1,
rther c rls : top.drive. 4. The system of
for g o iR B8 it 40 St e s s v epsgessary to
syst em of cIa|n11 further conprising: drawwrks for
h0|st|nq g The systemof claim1, wherein said
mapguy FRROUIRr Befasn taagraﬂ%“ﬁtrpg hoteA6 (5H{5. I’?ﬁ'sphéﬁtoﬁ‘p‘é?w)r?@dﬂ%?r
drilling, and the system further conprising: a
-mousehol e positioned radially outward from said
auxglisemfaaking stAdoreb O F1Gredysolid ingsar Wnale dieianylisty asaking skation A
a travel axis aligned with said nousehole and said
opening for drilling. 7. The system of claim6,
prefeinabl ehas cagacdy fpuapteakimately ldanbudastaals, bthevephdiialarear m i s
controlled in a path that does not intersect with the
travel axis of said primary tubul ar handling station.

contemplateq.

[0078]  As shown in FIG. 27, the bridge crane 86 can remove a tubular stand (shown for
illustrative purposes as a drill pipe stand (44, 70, 72) although any other stand in the station
60 could have been used) from the auxiliary racking station 60 when not performing online
operations. The bridge crane 86 can move a stand to either the first 128 or second 130
tubular racking stations as appropriate and necessary, or it can move a stand directly to the
top drive 12. The same operation is shown in FIG. 28 with a tubular stand (44A, 70A) of
casing. The casing frame 122 is attached to the bridge crane 86 for handling casing stands
that have been placed in the first tubular racking station 128. The remotely operable lances
129 are shown in end view in the first tubular racking station 128.

[0079]  Ascan now be séen from the above, as the bridge crane 86 is being used for online
operations, then the offline stand building activities can still continue uninterrupted. The

bridge crane 86 is not in the critical path of the offline stand building operation. There will
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8. The system of claim6, wherein said guided path

hori zontal to vertical armis controlled in a plane
wGaistedsé al [y parallel to said travel axis of PGHUS2007/023502

primary tubular handling station. 9. The system of

claim1l1, wherein said prinary tubular advanci ng

n. openi n r d t he s stem
be Bos BB s gBR G it et s R imtse e eogertions,
outward fromsaid opening for drilling. 10. The system
erejn said gujided path horizontal to
an‘@ai S’r“g%ﬂnal%?pﬁ?m‘? ippal ’I%%ifutpﬁo‘ge%i‘?%“?% at does not
|ntersect with a line between said nousehol e and said
eni n 11. The systemof claim9, wherein said
wog ddl@st h hori zontal to vertical armis controlled
in a plane substantially parallel to a |ine between
sai d nmousehol e and sai d opening. 12. The system of
[0081]ai NVhile TGS &6 to 28rvecradostiibedapoteurblativr toitls: cefflohe bpdrations,
pi pe. 13. The systemof claim1l1l, wherein the auxiliary
tubular is a casing. 14. The systemof claim1,
FIGEh B e 12 dlévaillasmatel Hoartite prithatly @F onleadrilling @perafidisicaiprodded
The system of claim1, wherein the auxiliary tubul ar
is a production tubing.16. The system of claim1,

simthigietisly Wik thasedfling byerhtitds] Ak showndn FIGER, thé GeckAri%IB PlHces
for drilling, said systemconmprising: a drilling deck;

a drilling structure positioned on the drilling deck
a tb@far 20 SHhE RABLESIOMwhile the offline operation is occurring. As shown in FIGS.

19 to 20, the carriage 30 moves the tubular 20 across the drilling deck 16 and toward the well
center 14. The hydraulically activated front pipe lifter 39 slightly elevates the end of the
tubular 20 near the well center 14, where the tubular is gripped by the top drive 12 (FIG. 20).
The top drive 12 then lifts the tubular 20 to the vertical position (FIG. 21) in alignment with
the well center 14, and thereafter lowers the tubular 20 (FIG. 22). The above steps can be
performed again with a second tubular so that the second tubular is positioned for connection
by the tubular make up device 42 with the tubular extending above the well center.

[0082] Laydown

[0083]  The online and offline operations can also be simultaneously and independently

performed in reverse order from that described above for removal, disconnection, and
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supporting drilling operations and operations

auxiliary to the drilling operations; a well center
waele®posas with said drilling structure for advedUSI07/023502
tubul ars; a stand arm di sposed with said drilling

structure for handling a tubular sinultaneously wth

layéai/rgof’\ﬁﬂ)dl SRS ?r{u#%g ofbriine 3 Qat nngegP dngfgtIE Pllst tge tsug}llax

horizontal to ve I arn1p one ce
stand armto guide a tubul ar fron1a substantlally

I tion ubstantlall verti
st op BRI R Sch @1t g PSR Uaprpe it Satsmiar oo
drllllng, sald system conprising: a drllllng dSCkk ?
illing structure positi ned on the drillin ec or
mbg{aﬁi}m thesiping &aag ma#<1= PR gevarseadi aoﬁqgu latrpnd is
operations auxiliary to the drilling operations; a
primary tubul ar advancing station having a well center
dlsmeca@%ps%@em kifteslaipdheidentiqk fostrangfer torthe bridge crane 86, and
advancing tubulars to the well center; an auxiliary
tubul ar handling station di sposed mﬁth said drilling
transportegito pre dfghe tabulal rackingtatimox | Theastapds eftiubudars can be
simul taneously with said primary tubul ar advanci ng
station tubul ar;
simultaneously and independently disconnected and moved to the pipe rack 43 on the offline

side of the catwalk 22 using the stand arm 58 and the HTV 48. If a single tubular, for
example tubular 20 (FIG. 29), is disconnected, it can then be maneuvered with the top dri§e
12 s0 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 illustrated system and
construction and the method of operation may be made without departing from the spirit of

the invention.



a preparation hole positioned with said auxiliary
tubul ar handling station; an auxiliary tubular
whaondhongs devi ce for positioning the auxiliaryP@Uiosioar/023502
in a substantially vertical position above said
preparation hole;a first tubular racking station
posi tioned above said pripmiy,kubul ar advancing
station for receiving tubulars fromat |east said
W?E%H?ry tubul ar advancing station; and an auxiliary
ubul'ar racking station positioned above said
auxi liary tubular handling station for holding

tubylars . fromat Jeast said auxiliary tubular handling
st at'i on. Aféis.ten’f’ﬁ?% dg@gtgeﬁﬂ@wem&owm@n%er ein said

system further conprising: a second tubul ar racking
station peéelling ésskd above said prinary tubul ar

advancing station for receiving tubulars fromat | east
sai d pri gerllinggBuitere pasivense on ghesindlingsteck o simiteneoydy em

of claim 18, .wherein said auxiliary tubular handling

st ati on conpr suppaging driling nperations fnd operationgaudiady to the drilling
auxi liary tubul ar between said preparation hole and

sai d auxi |l i ar gpdratiomb;ar racking station. 21. The system
of claim 20, wherein said system further conprising: a

bri dge rapkifaryctubulgr adodnciiigiation Sigpodedwtith bdiddyllibg fttlctute for
bet ween said auxiliary
advancing a tubular into the well center;
an auxiliary tubular handling station disposed with said dﬂlhg structure for
handling another tubular simultaneously with said primary tubular
advancing station tubular; and
a guided path horizontal to vertical arm positioned adjacent to said auxiliary
tubular handling station to guide the auxiliary tubular from a
substantially horizontal position to a substantially vertical position
above said auxiliary tubular handling station.
2. . The system of claim 1, further comprising:
a first tubular racking station positioned above said primary tubular advancing
station; and
an auxiliary tubular racking station positioned above said auxiliary tubular
handling station.
3. The system of claim 1, further comprising:
a top drive.
4. The system of claim 1, further comprising:

a rotary table.
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tubul ar racking station and said primary tubul ar

advanci ng station. 22. The system of claim 21 wherein
w@aiod/1ersme al ternatively noves said auxili ar yp€T/iosioar/023502

bet ween said auxiliary tubular racking station and

said first tubular racking station. 23. The system of

cl aiem 20wher ei n .sai d xj I iary.tubul ar handling

device adi% ?@@fﬁﬁﬁ? &,?ﬂ{tgxetr)?ora N8R&i liary tubul ar

handl i ng station tubulars so that the first tubular

moved t o dEARVORREPT BUFRSL ubul ar handling station is on

top of .the assenbled tubulars. 24. A nethod for

per Por mi Rl syptemof plginmp bevherdinsaid pemar tybatan advapeing sfation has an

perforned, at |east partially, froma primary tubul ar
operingfee inlingtaad thersysierd furthier ¢osgsisingartial |y, from an

auxi | iary tubular handling station, the nethod

i ncl udi ng nionechstegpsitiafed (adialtyraukwadrd from shidrophtihg ahéhr ough

an opening in the drilling deck, wherein a nousehole -

i s posit aprimdryrtalslila|hhiydling siae6whavingatratelopenligged wih said

running at | east one tubular into a portion of the

borehol e; andmoGgehsle it daaNGREDE Yordillidgy at | east a

portion of the time for performng steps (a) and (b),

MOVING  aThedytbrhoPENint 61 R4HeAin aNE!iddA%D s kOt Detied arm is
in a guided path that does not intersect a line

RGRERr li  i
hafl ggtta{i of the same tine as steps (a) and (b) to
re

ce the overall tinme necessary to performsteps (a)
gthgg.“g][‘ frlgezlsysntéﬁ of iy X,iv%hrégeﬁ'%/soaﬁd | 8 Do bor SRR Vertihf arm is
controlled in a plane substantially parallel to said travel axis of said primary tubular handling
station.

9. The system of claim 1, wherein said primary tubular advancing station has an

opening for drilling, and the system further comprising:
a mousehole positioned radially outward from said opening for drilling.

10.  The system of claim 9, wherein said guided path horizontal to vertical arm is
controlled in a path that does not intersect with a line between said mousehole and said
opening.

11.  The system of claim 9, wherein said guided path horizontal to vertical arm is
controlled in a plane substantially parallel to a line between said mousehole and said opening.

12.  The system of claim 1, wherein the auxiliary tubular is a drill pipe.

13.  The system of claim 1, wherein the auxiliary tubular is a casing.

14.  The system of claim 1, wherein the auxiliary tubular is a riser section.

15.  The system of claim 1, wherein the auxiliary tubular is a production tubing.
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i ncludes the step of noving the auxiliary tubular in a

pl ane substantially parallel to the |ine between the
woep@silex)sé or drilling and the nousehol e. 26. TPeT/De10nToR3502

of claim 24, further conprising the steps of:

conpl eting the events of steps (a) and (b), including

j bul-ar. i nt : tion of b hol
rectboq TR i ool Ry e Rlerd ier B Bhpur ar
rec'fed i n teg)éﬁb.suc that steps (b) and (c) are
con% ‘ot € SALTR S SRS P SYHEN ORI 8. 27. The net hod

of claim 25, further conprising an auxiliary opening

in the df PnWﬁﬁmﬁéck adj acent the auxiliary tubular
‘handl i ng station, further conprising the steps of:

gui di ng & Hellingsiryciuse positinned en the doHing deqkrfar simgltineoysiyal
position to a second horizontal position, and guiding

t he auxi | i ar ysurpertirgdrilling eprsatwasendyiparatiofsraumliptygo the drilling
second horizontal position to a vertical position

al i gned with. epesatimoxi | i ary deck opening. 28. The

met hod of claim 27, further conprising the step

of : novi ngweheemendidpbsed withishidldaitlingstruanird féradmarichg tubulars;
vertical position aligned with the auxiliary opening.

29. The aetibamafispebediwith’sdid drillidg b @ictGRISr hagtiieg 4 f1Bular
steps of: guiding a second auxiliary tubular froma

first hori zondighltBRsksy Vth {1 Relb AR EILARES, ZeNt al
position, and

a guided path horizontal to vertical arm positioned adjacent to said stand arm
to guide a tubular from a substantially horizontal position to a
substantially vertical position adjacent to said stand arm.

18. A system for drilling, said system comprising:

a drilling deck;

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 having a well center and disposed with
said drilling structure for advancing tubulars to the well center;

an auxiliary tubular handling station disposed with said drilling structure for
handling an auxiliary tubular simultaneously with said primary
tubular advancing station tubular;

a preparation hole positioned with said auxiliary tubular handling station;

an auxiliary tubular handling device for positioning the auxiliary tubular in a

substantially vertical position above said preparation hole;
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gui ding the second auxiliary tubular in the sane plane

fromthe second horizontal position to the vertica
w@omBtoxm al i gned with the auxiliary openi ng. BOT/US1967/023502

met hod of claim 28, further conprising the steps of:

connecting the first auxiliary tubular and the second

auxi liary .t | ar; and noving. the onnected t ubul ars

out war d #‘EWH@ {pekipg wayo g‘lnP?eél 097§ FRIRATY B %t‘lﬁ%ad"ancmg

auxi liary opening. 31. The nethod of claim30, further

conprising t h@a%nefﬁr rg¢eivipg fubylars fomeatdenstaid redpary Bplar s

fromthe auxiliary opening to a tubular racking

station. 32. afyangwmasignomdcl ai m 31, further

conprising the step of: noving the connected tubul ars

f r om t hean axiliany tubulerisigngsttation positioned abavetshidabxiliary tubular

position substantially aligned with the opening for-

drilling. 33.haiHengsyatioe fordiolditgtubaldd fraineat ddast shidauxiliary

auxiliary tubular is a drill pipe. 34. The system of

cl ai m 24, whetubular Hahélimpsrationar y tubul ar is a casing.

35. The systemof claim24, wherein the auxiliary

t ubld.ar THe sfstérh SEFlaiSEIS WiRiein 8d sybhgn fnBér@ohphisig.al m
24, wherein the auxiliary tubular is a production

tu _bl Ng. Bdecod BIIAALK staﬁifoh lpbélﬂ&heé aPRVe 88 b RmbaFy Wb ar
drilling deck, said net bei ng
advancing statxon_for receiving tubulars from at least said primary
tubular advancing station.
20.  The system of claim 18, wherein said auxiliary tubular handling station
comprising:
a stand arm for moving said auxiliary tubular between said preparation hole
and said auxiliary tubular racking station.
21.  The system of claim 20, wherein said system further comprising:
a bridge racker crane for moving said auxiliary tubular between said auxiliary
tubular racking station and said primary tubular advancing station.
22.  The system of claim 21 wherein said crane alternatively moves said auxiliary
tubular between said auxiliary tubular racking station and said first tubular racking station.
23, The system of claim 20 wherein said auxiliary tubular handling device
assembles a plurality of auxiliary tubular handling station tubulars so that the first tubular
moved to the auxiliary tubular handling station is on top of the assembled tubulars.
24. A method for performing drilling operations, said method being performed, at

least partially, from a primary tubular advancing station and, at least partially, from an

auxiliary tubular handling station, the method including the steps of:
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performed, at |east partially, froma primary tubular
advanci ng station and, at |east partially, froman
wa@eooshoxsey tubul ar handling station, the methoPICT/US2007/023502

including the steps of:(a) drilling the borehole

t hrough an opening in the drilling deck, wherein a
nousehol itioned radially outward of. the _
openi ng For * afeig b orehqls trong .aﬁ@p%wnqlg%@%wgqe%m}ﬁwma
into a portion of the borehole; and (c) sinultaneously

during at | eaBousshplgivnositionsd redialy quipariof S3&PREBINGI Ng
steps (a) and (b), noving an auxiliary tubular in a

gui ded p&Yh t REning gklsashore brlarisle@tporidniof thethorahelenandhe
opening for drilling and the nousehol e, wherein step

(c) is pé&d)f or simaltanedeshedumgtal leassh partidn dfithi tignegor peefagthing

a portion of the sane tine as steps (a) and (b) to -
reduce the oveaeml(h) dndifie, mecieg saakiliody wbukoliadKigepsiopa)bular
through (c). 38. The nethod of claim 37, wherein the

step of novi ng 4 dueded pxthltha Byestndbiteddect d1ebdBreeh B opéBik and
of guiding the auxiliary tubular in a plane

subst anti al | ytheaioakdhsle, werélhgteb |(dg<‘i‘s RetoWRENnESRN AR bMhd

for driflling and the nousehol e. 39. A nethod for
drilling a bO&ﬁBx%'a@leEsft%bﬁloﬂ oF fhk 's&ge ﬁ‘rﬁ@gs st&Ri(H aﬁﬁgﬂ')qgreduce
bei ng perforned, [ east partirally, froma prina

t ubul ar advan&kBgmﬁig& Hﬁmﬁﬂﬂgf$&ﬂhﬁﬂ§&“gﬂﬁﬁ?ﬁ%l%%thod

froman auxiliary tu fng stati

i nchaidi ng IH&hoﬁito?Qﬁmﬁ’tm, dia) ug l Bgm'i) ng %raSQi%L& tubular
t’he ) noving

t hrough an opening i n !
mcgul?ig ﬁﬁau ?tléll) 3f mg\lmcl)gn fhe aux1fx§r\§ ?ubui%l)lS msa plgness% sqaxRiEdl}Ergaerllel to the line

between the opening for drilling and the mousehole.
26.  The method of claim 24, further comprising the steps of:
completing the events of steps (a) and (b), including running the tubular into a
portion of a borehole as recited in step (b) and moving the auxiliary
tubular recited in step (c) such that steps (b) and (c) are completed at
essentially the same time.
27.  The method of claim 25, further comprising an auxiliary opening in the
drilling deck adjacent the auxiliary tubular handling station, further comprising the steps of:
guiding the auxiliary tubular from a first horizontal position to a second
horizontal position, and
guiding the auxiliary tubular in the same plane from the second horizontal
position to a vertical position aligned with the auxiliary deck opening.

28.  The method of claim 27, further comprising the step of:
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advanci ng station opening; and (c) sinultaneously

during at |least a portion of the tine for performng
wer@psoylsy and (b), (i) nmoving an auxiliary tubCi/E82007023502

a gui ded path that does not intersect the travel axis

to said primary tubul ar advanci ng station openi ng; and

i) lifti t Ll t ub t : i Li [ .
Lubi ar - Pitiieity wftEohBeulan Fomefe (55 Buioblmaans

i ndependent | y of apd during at |least a portion of the
sane time as SESPEURAPPEHRE (b) to reduce the overal

time necessary to performsteps (a) through (c).40.
The2%ret hbkF B¢ Qq%ﬁ?fﬂ‘%g,& furtksr spmpEiee e stepHi: novi ng t he
auxiliary tubular includes the step of guiding the

auxi | i ar guiding@lsegonil auxaligsy abelas fomtadfistihatizanta) apsitioneto atsecond
the travel axis to the opening for drilling. 41. The

met hod of cl ahenz88tal fasitivhemdconpri si ng the steps of:
connecting a plurality of the auxiliary tubulars; and
l'ifting gindingolrrsecdndduskilifry hebutar i thensdnieeplanexfidn thie ¥econd
tubul ar handling station to the auxiliary tubular

racki ng stati bérizofidl pobitidn fethb etiedl pedigdralidded Wi he @éxiliary
conprising the step of: noving the connected tubul ars

fromthe auxi bpeding. tubul ar racking station to a
vertical position substantially aligned with the

hers TR R e 26 oSO oSSt 0 >
connecting the first auxiliary tubular and the second auxiliary tubular; and
moving the connected tubulars outward from the vertical position aligned
with the auxiliary opening.
31.  The method of claim 30, further comprising the step of:
lifting the connected tubulars from the auxiliary opening to a tubular racking
station.
32.  The method of claim 31, further comprising the step of:
moving the connected tubulars from the tubular racking station to a vertical
position substantially aligned with the opening for drilling.
33.  The system of claim 24 wherein the auxiliary tubular is a drill pipe.
34, The system of claim 24, wherein the auxiliary tubular is a casing.
35.  The system of claim 24, wherein the auxiliary tubular is a riser section.
36.  The system of claim 24, wherein the auxiliary tubular is a production tubing.
37. A method for drilling a borehole from a drilling deck, said method being

performed, at least partially, from a primary tubular advancing station and, at least partially,

from an auxiliary tubular handling station, the method including the steps of:
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44. The system of claim 39, wherein the auxiliary

tubular is a casing. 45. The system of claim 39,
wob@Ba0I15¢ he auxiliary tubular is a riser sectPORUS2067/023502

The system of claim 39, wherein the auxiliary tubul ar

IS a production tubing.

(a) drilling the borehole through an opening in the drilling deck, wherein
a mousehole is positioned radially outward of the opening for drilling;

(b) running at least one tubular into a portion of the borehole; and

(© simultaneousl}; during at least a portion of the time for berforming
steps (a) and (b), moving an auxiliary tubular in a guided patﬁ that

. does not intersect a line between the opening for drilling and the

mousehole, wherein step (c) is performed independently of and during
at least a portion of the same time as steps (a) and (b) to reduce the
overall time necessary to perform steps (a) through (c).

38.  The method of claim 37, wherein the step of moving the auxiliary tubular
includes the step of guiding the auxiliary tubular in a plane substantially parallel to the line
between the opening for drilling and the mousehole.

39. A method for drilling a borehole from a drilling deck, said method being
performed, at least partially, from a primary tubular advancing station and, at least partially,
from an auxiliary tubular handling station, the method including the steps of:

(a) drilling the borehole through an opening in the drilling deck;

(b) moving the tubular along a travel axis to said primary tubular
advancing station opening; and

(c) simultaneously during at least a portion of the time for performing
steps () and (b), (1) moving an auxiliary tubular in a guided path that
does not intersect the travel axis to said primary tubular advancing
station opening; and (ii) lifting the auxiliary tubular to an auxiliary
tubular racking station, wherein step (c) is performed independently of
and during at least a portion of the same time as steps (a) and (b) to

reduce the overall time necessary to perform steps (a) through (c).
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40.  The method of claim 39, wherein the step of moving the auxiliary tubular
includes the step of guiding the auxiliary tubular in a plane substantially parallel to the travel
axis to the opém'ng for drilling.

41.  The method of claim 39, further comprising the steps of:

connecting a plurality of the auxiliary tubulars; and
lifting the connected tubulars from the éuxiliary tubular handling station to
the auxiliary tubular racking station.

42.  The method of claim 41, further comprising the step of:

moving the connected tubulars from the auxiliary tubular racking station to a
vertical position substantially aligned with the opening for drilling.

43.  The system of claim 39, wherein the auxiliary tubular is a drill pipe.

44.  The system of claim 39, wherein the auxiliary tubular is a casing.

45.  The system of claim 39, wherein the auxiliary tubular is a riser section.

46.  The system of claim 39, wherein the auxiliary tubular is a production tubing.
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