WO 01/51762 PCT/ NOO1/ 00009 Horizontal pipe handling device The present

i nvention regards devices for handling pipes, especially devices for 5
handl i ng w0 pes1767 connection with petrol eum production. |PCPaDOOI@AM
production, a |arge nunber of pipes is used for various purposes. Wen
drilling a well, a total of several kilonmetres of drill pipes is used, each
of which pipes is approximately 10 in long. Prior to use, these pipes are
stored in horizontal stacks on 10 deck. The pipes are connected by threes

to form soyfiilonthISlpORmally ddigeedr il 1ing, the pipes are stored vertically
Il [

as stands in so-called finger boards on the drill floor, up along the
derrick. During drilling, the entire drill string nust be wthdrawn from
the well at, certai.n intervals, . so-called.,trippin e.qg. in order to change
Lhe dril 1 BRE PRAPRHOYSHA) TR eh By Ao HiE 13p pecinsr ey SEBFRT back i nto

the finger hhRaESipdd iR cRiection RaheREbIMmIFodktEgasi bl e for future use.
Several kilonmetres of casing are also used in a well in order to formwalls

in the wellbore. In the sane way, several kilonetres of production tubing
is used in,order, to recover .oil and/or.gas .fro he well. In addition,
several Ki f[lbﬂ% (Fl%%ngfocgltcﬁ%l}’ at1§r§g§xu © ?)ﬁgf’??ilﬁase rftgr Yaéhoﬁ'isrpgafos?sogﬂ?eﬁst ance

i njection @tRingt wéll,la tohesLsaveRERiloMskesf dSiflRp&stif0RdPeach D ¥hech SiPesdk near
the rig. Traditionally, the novenent of pipes between the pipe rack and the
drill flooepprasinpasely 10/m lepe. Briewintuspdbese pines api stated dn horzoni siwaleen  wor k.

This task i . e i a e, Lt h_.and
mat er | g?s. dgﬁggﬁgé%&g%es%géégq ?Pétrhé eggé?%@e%"%glgé siagdir‘elﬂ E%lgr@‘?]%ﬁgéf%nent of
manual wor kipedrd stass Vertichlly s standyte bo-osifed iMgechoadeopihefdeiliafioy, up Aomt el y
controlled. One .factor is. decisive when it cones to the profitability of

pet r ol eum Pheoteiask. dringduilling, thegptirg dull pteng must bewithdiampneem theswd! pls” very
expensi ve, e b it . g i 1S, o ,Service,
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great inportance to_ reduce the tine consunption during all parts of the
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Several kilometres of casing are also used in a well in order to form walls in the

wellbore. In the same way, several kilometres of production tubing is used in order to

recdver oil and/or gas from the well. In addition, several kilometres of other types of
20 piping are required, for instance injection piping. All these pipes must at some stage be

stored on or near the rig.

Traditionally, the movement of pipes between the pipe rack ahd the drill floor has to a

large extent been accomplishéd through manual work. This task is heavy and entails a
25 great danger to life, health and materials. Great efforts have therefore been made to

reduce the element of manual work and transfer this to machines, which are preferably

remotely controlled.

One factor is decisive when it comes to the profitability of petroleum production, and

30  that is time. As the equipment used is very expensive, the time it takes from when the
equipment is put into service, i.e. the drilling is initiated, until the production starts, will
to a large extent be decisive in the cost of the development. It is therefore of great

importance to reduce the time consumption during all parts of the development. During



t he pi pe handling processes, it is inportant to have all the pipes ready
when they are to be run into the well, and also to ensure that they can be
carried avayusursrkly fromthe drill floor when they are petr/Noevewodromthe
well. 5 Furthernore, the fact that standing pipes or stands contribute
towards giving the drilling or production installation a high centre of
gravity, is increasjhgly becoming a problem Wth the increase in drilling
dept h over R&RPF @d@gwfﬁgﬁe&tlﬁ@ IRRREE t%?e“a‘fﬁ gelge pipss ropdy e dhey are to

consi der abl [ st I as
arill shipe il F‘%‘??@%&ﬁ%&%@%ﬁﬁ%ﬁﬁ%ﬁgac%?#e’?‘féhﬁ?f 8?*513% in
such i nst aldritficon svhen tissgsare fefri¢ved thevlma thetwell. As such, it becones difficult to
satisfy the requirenents for stability. This neans that other equi pnent

nmust be noved down, possibly also involving an increase in ballast. This

lleads t9 | eganbinfd Rhd HoyihhNsthfiBng pibkd b5ddd@RoRtibliR8oRNAL AR LS REAG | N

the case of vertically stored pipes, the wind catchnent area also
i ncreases, onhiasihciion insteldionaet high cevitterofagrimiityhisorereasengly beraaming y prehjethave

f at al . Th i.t. h 5b desi dto b ble t t
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pi pe handling equi pnent that nay operate independently and in parallel
wi th any dhas beosgedneressingle sommen. Adyslbesning of grayits ¢ sucGnstallatioas daises ck.

vor <ot 000 B D% EOBRUPRL P E ) B G TR BRIEE D, o

versa, Whi ngads thdt bthbi di@ipheet infiSt Beétshotléd ddwis tpoksiflyiafsol ivalp@Eahiifitedss t he
drilling centre in the derrick. In the case of ‘a retrieval operation

i nvol vi ng fibaltagt iThis leads|te less fpxigility | e wfilisationwé theaveilehle spacesinghg f i cance,
as 1t wllapeadoienoRsalion He viahsloFhaR! YeComPareddf Lidihat has 25
been possi bl'e up unti1 today. A further object of the Tnvention has been to
pr oyit de pgper_nbmagbm wgtth?qu%lp&amﬁet r<]3tffgee_tvitiySmaya}tkzive fitté)lh@inﬁéqwﬂceg. T\hli(ifsi ilz)mtlalhg%/ t
posi tioned pipe direc romthe pipe rack on the main deck, bring i o
a vertiéal bs%ﬁiﬂrswo %ﬁ%ﬂ%m siereithe pinesharieniatly) Thip jaghayrsver inwaligdt o be 30

connect o0 AR il e SRR T o o B on, UL LS also
renptely controlled mechanical equipnment. WO 01/51762 PCT/ NOO1/ 00009
One object of the invention has been to provide pipe handling equipment that may
operate independently and in parallel with any drilling activitiés that mﬁy be in progress
20  in the derrick. This means that the piping goods must be able to be moved between a
| horizontal position and a vertical position in or by the derrick, and vice versa, while a
drilling machine and drill string is in operation in the drilling centre in the‘derri(':k. In
the case of a retrieval operation involving the entire drill string, this will have particular

significance, as it will speed the operation up considerably compared with what has

25 been possible up until today.

A further object of the invention has been to provide pipe handling equipment that is
able to pick up a horizontally positioned pipe directly from the pipe rack on the main
deck, bring it to a vertical position, and bring it into the drilling centre ready to be

30  connected into a drill string with a minimum of manipulation. It is also becoming more
of a requirement that everything is to be handled by use of remotely controlled

mechanical equipment.



31t is a further object still of the invention to provide pipe handling
equi pnent that is able to handle piping goods of varying lengths, i.e.

si ngl e piwesi/srte2 st ands, wei ghts and nature w thout any BCTNODi/cw@nd

nodi fications of the equipnent. Furth&r, it will not be necessary to have
a finger board in the derrick and internediate storage in the drill 5

floor. It is also an, objec the present invention.to enable the ntre
of gravityIt!s afethgpbies Stﬂfawﬁ{i? U aRICGAP LR EIRE MRS R R SR

floating i LA, L (1Y - ef £.1.61 i o and 0
Mor eover, ?‘ﬁgﬁ@}%@g%{% %o\rqfséehﬁ 0 hgilﬁggﬂgbl'?%ﬂrggélggt%@d%ﬁ? [ "rs]\g!tﬂftgg% ag% t he
avai | abl e spaocewitbowt/aoy sigatficert mbdifisities of thehmughmidnit. Huriher, it il meeédaci ng or

elimnating the n for.storage. qf pipes an the dril] flaor. ording to
The br esenteisnis fve a fneer R in e B duerig i melomsgsdn b S0F bt pes | n
the pipe ragky and to and fromthis, nore efficient, and 15 nore

particularly by the characteristic stated in the characterising part of
Claim1. One enbodi nent of the invention also conprises a pipe storage

device for  horjzontal . storage qf pipes., 20 a further emhodi nent, .the
oresent | nddncisBan apiest ShAEPrSed infRaBS e e lnSeuits e a8 e S iees

aut omat ed ph@eheR7ind chiREMBRT ML RTedRRE 9%l IBGRinY iMRAllati0A] RhildRHikihen and
an approximately vertical position in a derrick and vice versa. The

i nvent i on ffldienipibedvendliag-ai ned in greater detail through a preferred
enbodi nent, 25 by neans of the acconpanying drawi ngs, in which: Figure 1
shows a pi pe storage device and a pipe picking device according to the
present i M@Bbved thevbidsentphaiaiiog anl todmptdye tha@ilisagon 6f heshgitbld fpacalevi ces
of Figure 1 while replacing a pipe; Figure 3 shows a pipe picking device
accor di ng @Wﬂh@db%fg@ﬁtze Pgﬁ@rfg'ﬂﬁﬂoq#dpsdmﬁgclag BF plémingfing thegmepe for storage

PCT/ NOO1/ 0QRQX ' i ' r W b ni i cki ng
devi ce of g?glﬁfseé%{;ﬂeqﬁlgﬁlffbg' %C?%&glé E@%&B’géﬁé Peﬁel@%qrt%\% ﬁlfglgs %ITA 81%1E{ée%2?3€e st orage
devi ce of Hialjingehdhandling of pipes in the pipe rack, and to and from this, more efficient, and

15 more particularly by the characteristic stated in the characterising part of Claim 1.

One embodiment of the invention also comprises a pipe storage device for horizontal

storage of pipes.
20 In a further embodiment, the present invention also comprises pipe handling equipment
adapted for automated pipe handling between an approximately horizontal position and

an approximately vertical position in a derrick and vice versa.

The invention will now be ¢xp1ained in greater detail thréugh a‘ preferred‘ embodiment,

25 by means of the accompanying drawings, in which:

Figure 1 shows a pipe storage device and a pipe picking device according to the present

invention while picking out a pipe;
30  Figure 2 shows the devices of Figure 1 while replacing a pipe;

Figure 3 shows a pipe picking device according to the present invention holding a'pipe;



5 Figure 6 shows a pipe picking device according to the present invention
together with a pipe storage device according to an alternative enbodi nent
of the pmwe@ensizenvention; Figure 7 shows a top view of ther/poppo®IDrage
devi ce and the pipe picking device of4 Figure 6; 10 Figure 8 is a sectional
side view of the pipe picking device according to the invention; Figure 9
is a sectiqgpal tqop view of the pipe_ picking.device according to the

i nvention; l$§eﬁﬂgﬁ?@mﬁ@“§ﬁSﬁgw%&ogmﬁéﬂﬁéP? BS deerPERYesY t he pi pe

pi cki ng device according to the invention; Figure 11 shows a pipe picking
device and two pipe storage devices co-operating with a pipe erecting

devi ce accdiglira§ it apeisgective draviiog pf e piiegioregd &evie of Bgwe lyi ew of a pi pe
erecting device according to Figure 11 handling a drill stand; Figure 13
shows the pipe erecting device of Figure 12 handling a riser; 25 Figure 14

shows the pifge 8sB6WE BYiRNIGE: Mvidd LUb5RinkZo MRSt ireREd Erobhechfh a |
Figure 15 shows an alternative enbodi nent of the pipe erecting device, in
whi ch two piiepéoragedavicepcdendingle anattkmativegebetimentofdhelpiesenparvahtian;; and 30
Figure 16 shows the pipe erecting devices of Figure 15 co-operating while
erecting a heavy pipe. WO 01/51762 PCT/ N0OO1/00009 5 Figure 1 is a side

view of a piffe IBHWYE teIEMER DS thedfifle foRish et id e P4 fibkire ddis ofvhol e

pi pe stora&g device 1 is shown in perspective in Figure 5, and the whole
pi pe pi ckit#greléivice 2 is shown in perspective in Figure 4. s The pipe
storage device 1 conprises two supporting blocks 3 and 4 that are

i nterconnected via a base frame 5 consisting of two transverse beans 6 and

7 and two FigungBlisdidttibnileddssi8y antheDipdsicking dpvwies hécaeihg actke Bnvaftort | S
arranged in a tilting : ‘

Figure 9 is a sectional top view of the pipe picking device according to the invention;

15 Figure 10 shows an alternative embodiment of the pipe picking device according to the

invention;

Figure 11 shows a pipe picking device and two pipe storage devices co-operating with a
pipe erecting device according to the invention;

20 |
Figure 12 is a side view of a pipe erecting device according to Figure 11 handling a drill

stand;

Figure 13 shows the pipe erecting device of Figure 12 handling a riser;
25

Figure 14 shows the pipe erecting device of Figure 12 héndling single objects;

Figure 15 shows an alternative embodiment of the pipe erecting device, in which two
pipe erecting devices work independently and in parallel; and
30

Figure 16 shows the pipe erecting devices of Figure 15 co-operating while erecting a

heavy pipe.



manner about a nounting 10 and 11 respectively in the transverse beam 6 and
7 respectively. Means are provided (not shown) for synchronisation of the
tilting mooom7610 of the supporting blocks 3 and 4. The pCpaopi/edonng
device 2 acts as a transport carriagesfor pipes to be transported between
the storage device 1 and e.g. a lifting beamfor raising pipes froma
hori zontal _.to ?,ver,tical position in order tg bring this into the derrick,

and consi st&2Ws 1 ¥ & kidp yrevsolapipesiorags dgpige 1 4nd gminaPpigking dedes ed¥n a base

frame 14 t j I; j t m 16 and
1775 ot t hor oL PG O Aok RE A i pe el Bl TR RhSR AT
equi pped wipidkirtgevirieckis shown irspet§eative ihFigiied. pi cki ng colums 12 and 13

may advant ageously be noved al ong the | ongitudi nal beam 15 as shown by
arrows 35 and 36, either synchronously towards and away from each ot her or

20 i ndependpBiipt stira@2ddVicd h&dmprides Ho ﬁié)?)@l_‘tﬁ@so%ék's% 4n@ 4HhQvirde nore than
two picking colums on the pipe picker 2, in~ particular for handling |Iong
pi pes or emtprceniecteddda a paseHiaye & canssthingof bretraisvetse bsappornd Agnbieecks 4 of

mounti g 1IN teERE AReE Epihro e on Sal s Bedir HBbequ pped
wi th wheel snadfer dbotid imoﬁﬁdiﬁ%mt%n@ﬂa teSpdciil Y PSR ArRS MR bant Oignd 7 ansver se
beam 7 and the sug}portl ng bl ock 4. 30 The supporting block 4 consists of a

general | y Eesppeiiyely. degus aregpovifed (nobsiog der synclyenisstidn of thetitingaotipar t 23
and a qgnegﬂhg%gjggc{rhégmo%ks ?2%&4. or bearer 24. A generally wvertical stop

25 is provide ree e of the horizontal part 24. The vertical part
23 WO 01/51762 PCT/ NO0O1/ 00009 6 has a generally horizontal projection 26
by its free end. A thickening 28 is formed at the_  corner 27 of 'the

L- shaped crlagpwerickippagiaen? agieaps BpRPOTiGATREC ERPIRIO PRIERWPATAY 28 there

is a.beari : i . J . he. . nged in
2" of at abl Sonaen o itaeduflicd Puld de. o1ifthg SUBRL sl o0 B1BuRLA"TT
paral | el wtd fvértiealpositioarit atdepar brirddhisfintohie ddfrﬁ'dlk,ﬁm%ﬁnsf@sts bﬂlsipleiﬁgi ve spacer
31 is mounted between the supporting arpns 30 on_the shaft 29. The

suppor t'f ng SRS }E%arﬁ{;]xﬁé vehich ﬁé&?cafqdé@ AR e khiet inglidege ogiydipalyer t i cal

stop 32. TBeam 15 and a transverse beam 16 and 17 at either end of the longitudinal beam 15.
Each picking column is equipped with two picking arms 18 and 19. The picking |
columns 12 and 13 may advantageously be moved along the longitudinal beam 15 as
shown by arrows 35 and 36, either synchronously towards and away from eéch other or

20 independently of each other.

It is also possible to provide more than two picking columns on the pipe picker 2, in

particular for handling long pipes or entire stands.

25 Figure 1 shows one of the supporting blocks 4 of the pipe storage device. This is
supported in a tiltable manner about the mounting 11 in the transverse beam 7. The
transverse beam 7 is equipped with wheels 20. A tilt cylinder 21 is interposed between

the transverse beam 7 and the supporting block 4.

30 The supporting block 4 consists of a generally L-shaped cradle 22 that comprises a
generally vertical part 23 and a generally horizontal part, or bearer 24. A generally
vertical stop 25 is provided by the free end of the horizontal part 24. The vertical part 23



stops 32 are of such a height that each stop 32 rests on the stop 32
underneath, and the 10 |owernost stop 32 rests on the stop 25. Each arm 30
i s desi gwedot/m7support a plurality of pipes 33. Wen t he Bappoot/iwg bl ocks
3 and 4 are tilted to the position shown in Figure 1, the pipes 33 rol

agai nst the stops 25 and 32 abut these. Figure 1 shows a picking colum 13

for the picker 2. is has been 15 r up .agai nst the storage device 1, so
that a pf)cﬁlﬁ%%ﬁﬁ%@dﬂ%%@@?&%%ﬁ%25 ﬁmaif@?@n@» A%Q@“ﬁ%%sg‘i}@%&%st
and ”earesEo&%P?Zé@he?%%EE&Pﬁa§E9&?ge device | may if desired conprise nore

than two supporting b particularly if long pipes or entire stands
are to be stored. 20 Figure 3 shows the picking colum 13 with the picking

o oat or o PAMBRCHPIGEOF o =6 T B kpe 25 s e bt 24 RP IRl ng

col um 13, o8QudpBRingSrfhs 30RE RtGlbOth AfdRidlle MBYnBSRLLMERhas 59 APRitie
position showm in solid lines to the position shown in broken lines. 25 In

Figure 1, stkppopingkdrny extemd i@ pargllelewithythe dotizdntalpapiddeof3Be aradlel22i Ag this up
to the position. shown,in Fiqur in.which the pi i s.he tween the
bt cking. ar RPSRiva SRREG 3L e el iahalf gl o sty 05 1Y e
enphasi sed sigpitidd s BTEnae B frek Snded REpechOE, Rhomby abrtichesté) ferrnei cki ng
colum 12, synchronously with the novenent at picking 30 colum 13,

al t hough t Bios $3 asecaf syetomheight thatecath gigp 82 resiton tie stapei?nadernenty, ewibthe pi pe

is liftedin rallel,from si.tt.on of the supporting blocks 3 and 4 to
a posi tllsonlda er&;%%tas#o péz lbefspst%ghggt(?}%?h'g colums 12 and 13. WD 01/51762

PCT/ NO0O1/ 00009 7 Figure 2 also shows the supporting block 3, however here

it has been tipped backwards so as to make the pipes 33 abut the -spacers
31 and t heEpelbiae3Q isrlesignedrioesupperé a plusdity of pipies 3hoWhewr dysupperpngblocks pi pe

33 into th i o | I . L 1 0
behi nd t he > &hag BFMAEK g dt B ATh Pt g Bidcd3s TR Rl B RS
equi pped watd3hingtises84F ig&l@a dhogs agicKing élumn 13 for the picker 2. This has been

15 run up against the storage device 1, so that a picking arm 19 is positioned immediately

underneath the uppermost and nearest pipe 33.

The pipe storagé device 1 may if desired comprise more than two supporting blocks,
particularly if long pipes or entire stands are to be stored.

20 1
Figﬁfe 3 shoWs the picking column 13 with the picking arms 18 and 19. The picking
arms 18 and 19 may (as will be described in greater detail below) be run up and down
along the side of the picking column 13, so that e.g. the picking arm 18 rﬂay be brought
from the position shown in solid lines to the position shown in broken lines.

25
In Figure 1, the picking arm 19 is ready to lift a pipe 33 and bring this up to the positidn
shown in Figure 3, in which the pipe is held between the picking arms 18 and 19 at the
top of the picking column 13. It must be emphasised that the same movement is being
performed at the other picking column 12, synchronously with the movement at picking

30  column 13, although this is not shown in the figures. In this manner, the whole pipe is
lifted in paralle] from a position of the supporting blocks 3 and 4 to a position at the top
of the picking columns 12 and 13.



all ow the pipe picker 2 to run towards and away fromthe storage device 1.
It is preferable that the pipe picker 2 also be able to run along the

| ongi t udiwab1/siwbs of the pipe 33 in order to arrive at arCEpEOOEIODAL €
position for delivery of a pipe to or7receipt of io a pipe frome.g. a
lifting device designed to lift the pipe to a vertical position in order to

bring this_jnto_the derrick. As sh i.n Fi gur supporting arns 30
are rotat aﬁvwgaegersg%ws e %ﬁ@@ﬁ&gmbé hewever ertedt %ﬁsl Hhpechaskvags o be

swung to the a§’todrﬁakevijﬂ@ﬁé§%§b3tajﬂﬁt fRé eé%l%&%egﬁﬁgéchén b& B é%@gég%ne arm

30, this is swing t Ide so a to all ow to the | yi ng
on an undend yawmiepady o Blace CpipedBsetoythe sthmge daviae iy BOplaciag lthaenn fhel |y | oaded

with pipes 33,.the a swung back to a position over the fully
| oaded ar mswoggﬂg g é\ﬂ%})\?‘gﬁ’ﬁég’ﬂ@ be | oaded onto the arm above. One arm
in the supporting block 3 and a corresponding armin the supporting bl ock
4 will swvel sinmultaneously. The actual 20 swivelling operation is

pr ef er abl y Thabasedaroel 5 bf}thwépﬁspidferaris also aquippedawih méwols 84 (sreritigwt 3) F6 gur e
6 shows an evi ce accor f? to t he
1ty o

o rooomt 1 alok ERbE PRSP BT Ctalh ol RuY BERS abRe i

general | y peIférable thdttOsipe pﬂngr 2 230 bbable @@M@ﬁ&% he B efutinal a@u%i%age space
103 for pipes 33. The fingers 102 are connected to a bearer 104 by their

| ower ends Pip&H3dh opdate amvg 2} ot aprwepTésic PeRition for dgliveieeka Bpe tahereptiptefl 33

are de5|gn 0, I bot e rests
agai nst'’t h eafrréége % I c){ s%)%%gggigoth\}@g}? e% E}Y%g?aé PRy Olilgl(grfiggtﬂt |y
great er t hafing ks iwé e dbimdgket er of the pi pes 33. 30 Figure 6 shows two

storage devices 101 and a pipe picker 2 that is principally of the sane
design as the pipe picker nentioned above. WO 01/51762 PCT/ NOO1/ 00009 8

ere, - each Sepe h LRSS hERupbALBda e 30 i aob i F R e BE P8

105, each af todiloshthic srras 80 npbdswwngttb tiee sideTtEherdll thepipes 3B Havdigesms 102. The
di st ance betweea the two p| cking colums 12 and 13 _of the pipe picker is
set solas FEQNeAdinm Are dRyPQ this pesypingda thosideshakte aamasesss to the pipes 33

lying on an underlying arm 30. Conversely, when an arm 30 has been fully loaded with
pipes 33, the arm 30 above is swung back to a position over the fully loaded arm so as
to allow pipes to be loaded onto the arm above. One arm in the supporting block 3 and a
corresponding arm in the supporting block 4 will swivel simultaneously. The actual

20  swivelling operation is preferably carried out by means of an actuator and remote

control.

Figure 6 shows an alternative embodiment of a storage device according to the present
invéntion. The storage device 101 comprises a plurality of generallry‘vertical fingers 102
25 that betweeﬁ them deﬁﬁe a storage space 103 for pipes 33. The fingers 102 are
connected to a bearer 104 by their lower ends, which beérer is located on the piping
deck 50. The pipes 33 are designed to be stored on top of each other, and the bottém
pipe rests against the bearer 104. The distance between the fingers 102 is slightly
greater than the outer diameter of the pipes 33. - |
30
Figure 6 shows two sforage devices 101 and a pipé picker 2 that is principally of the

same design as the pipe picker mentioned above.



5 the supporting blocks 105 of the sane storage device 101. On the piping
deck 50 are provided rails 106 al ong which the pipe picker 2 can nove in
order towobi/ews2 pi pes fromone or the other of the storaperdevi/oemsd 101, or
if required replace pipes in the sto¥age devices 101. 10 Wen the pipe

pi cker 2 retrieves pipes fromthe storage devices 101, it will first

retrieve hat pi.pe 33 .whi is located at the top in the nearest storage

space 103. _IFWE?\%SIO # tqph\@ewQ?B@sﬁ%%&dy&ﬁrlép?i%ﬁge PICKFA 4 HETREAFBEPS space

103, the pip& 1)1 HKEbe 2ed 8BRS JrOwo SQIJOHEHLHIBERED ST QMo MhidEX kg 103,
h 33 1n this’sp g In

starting wth the top pipe ace. 15 Figures 8 an
gr eat er detwath a monbdrlod vprtickl fmgess Y. Ahe disencpdteeedthe®ve poadkinghewlupnekd ng

colums 12 i h artly sectioned. The. picking col is formed as a

general |y ¥BF 17 CEHC ARk R PR A5 ARG Aol RlRS RigkFie? wRssshEveo ¢ hat
extend 5V6"tﬁés€1§{)&1¥in%'b%5k§h©5 Bﬁﬁl‘ésfuhé‘%ra%% Redeioel ined walls 122 and 123
that are angled 20 fowards each other fromrespective side walls 120 and

121 and are connected via a generally arched top wall 124. The picking

arns 18 an are con ted to.sepa ontinupus chain 7 _and 108.
The chai n- T57s UErEAREE Rant QiR ARRLOIR AIEH VARE AR Rerd Frdir e By
the top 124rded%o &llebhsiptd flinehe 00 tHeBIhek Af tiRVbtdratCaABEsa0E, IeRlquikdd at the
poi nt where the inclined wall 122 and the wall 120 neet and a |ower end

wheel 111 bspladediprsde thiederagadevicasilRéwi se, the continuous chain 108 extends
over an upper end wheel 112, which in Figure 8 is |ocated outside of the
end wheel 19, an internediate wheel 113 |ocated at the point where the

inclined waVhenlBSpipeglicket Deectvialds plpkh.fromi theatdray®edevius 10haevill Bkt Rtridke 30
base franme 15. Fi %ure, 9.is a sectional top view of the pickihg colum 12,
t aken al on#hat Rve|3Pyehiplkis logated at the topdp theaegrashsterage spase 103 Wherdlf Bee wheel s

110 and 113; i g | 009 9
are ot aggeP B A 4 eeh ey sty EoH et Pafsokie 100, M DR Betd b Mo can
t her eby beretriowegpestiianehaset kyacofl 08atdrting ith.thd tophigidEin8histspsecesol i d |1 ne
shows tl?e pi cking arm 18

Figures 8 and 9 show in greater detail how the picking arms are manipulated. One of the

picking columns 12 is shown partly sectioned. The picking column is formed as a

generally vertical column comprising straight side walls 120 and 121 that extend

vertically from the base frame 15 and inclined walls 122 and 123 that are angled

20  towards each other from respective side walls 120 and 121 and are connected via a

generally arched top wall 124.

The picking arms 18 and 19 are connected to separate continuous chains 107 and 108.
The chain 107 extends over an upper end wheel 109 (hidden in Figure 8) at the top 124
25 of the picking column 12, an intermediate wheel 110 at the point where the inclined
wall 122 and the wall 120 meet and a lower end wheel 111 by the base frame 15.
Likewise, the continuous chain 108 extends over an upper end wheel 112, which in
Figure 8 is located outside of the end wheel 19, an intermediate wheel 113 located at the
point where the inclined wall 123 meets the wall 121, and a lower end wheel 124 by the

30  base frame 15.

Figure 9 is a sectional top view of the picking column 12, taken along the line IX. Here,

it can be seen that the intermediate wheels 110 and 113 and the picking arms 18 and 19



in one possible position, while the broken lines show it in another
possi bl e position. The arnms 18 and 19 may i ndependently of each other be
noved frowoal/positi on by the base 5 frame 15 to a positi orChy}obheodop wal
124. This distance is at |east equivatent to the relevant height interval
Wi thin which the pipes in the pipe rack are stored. The walls 120, 121,

122, 123 and 124 are provided with, through grooves_13 see Figure 10)
t hr ough miaterﬁf%%géregilemliler@dwwé%sc%&ﬁ@p@%{n@ﬁ@m iﬁan&léﬁ@n steeH behey  nove.
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suppl enent ary Thi's suppl enentary function I's represent
pi pe |ift emn &BOpdskidte pasitpenwhié thedoolsindires efiovait imatethergrosdibl, positign. Bhe

hydraul i c cylinger shown. e.end o he.cylinder 140.;.s copnected to
the frame 195 HRad AEngy Poemlinng SEemhaltvene iRl Soms AP o SEIEGERs 1 or K
141 consi Staaff 18fto WRsHREDy ML topREAILES, THREGANRBECHGEhsY bquifalBRsS tHkA4. The
15 fork is showmn in'its | ower position by neans of solid lines, and in its

upper posi rélevanbheightaatesvadwithirowbich|thapipes imitike pippeadkidi¢ sforet3Bhé walised t o
hol d | arge .gj t Lpes . .casin i pes_that ar ither. t | arge to
be. hel d by 12tz £ S Bt Ta e pFaBedfuith B0 uaAhnds 10 GeTenkdd | o' The 20
storage devyir6@ghlwhich ¥kblpickifgbRRS €8 SR BPextéAtE aRd RRnL waAKE théy hidveised to
transport pipes between e.g. a crane and the derrick. In this nmanner, all

types of piping may be brought to the sane position as that of the pipes

hand 1 oo prdbo b an G B8R 08 fd 28y iy eni hiflebttbl oo Pn”an

expedi ent  maesien. TS sippletietdd fetvolon ifepresfifedbPe pifedifRge39 et ibgeheand t he
pi pe picker 2 feed a pipe  erecting device 201 such as is described in
great er deft@issthef Aactygterl49; pasa brdratligmydinds as sheswe, Onspndniile etlivdege
devices 1 ap is]copﬂéé%ec%%hé h%%‘ifs%d%& DAl éﬁﬁ cBhndttdd 8% h&#é@;{/yg- The
pi pe picker retrieves a pipe ftomone SF € pl pe storage ices 1 or 1
and 30 tras]sapedtﬁsrkilmmpnﬁiﬁtiﬁgﬁﬂgbm@sﬁnemﬁﬂ ng3 ﬁﬁMb@xﬁleBtéa.vii'ﬁlBasﬁilm. ‘BieeCt i ng
device 201 y he located i medi ately abqve the pipe picker 2 or at a

di st andé a\f\‘gg 1§ shommy it lowes Rosiionhy means pbsqlid linge, glda its uppgPesiiondyans 204
on the pipg8heGtiBBefEYsce 201 are lowered and grip the pipe or the stand
33, lifting this up. The pipe picker 2 may al so receive pipes WO 01/51762
PCT/ NC01/ 00009 ‘

The pipe lifter 139 is used to hold large diameter pipes, ¢.g. casing pipes that are either
too large to be held by the picking arms and /or are not designed to be stored in the

20  storage device 1 or 101. In these cases, the pipe picker 2 is used to transport pipes
between e.g. a crane and the derrick. In this manner, all types of piping may be brought
to the same position as that of the pipes that are stored in the pipe storage device 1 or
101, so that further pipe handling equipment (for example as deséribed below) can
handle these in an expedient manner.

25
Figure 11 shows how the pipe storage device 1 and the pipe picker 2 feed a pipe
erecting device 201 such as is described in greater detail below, with pipes or stands 33.
Here, two pipe storage devices 1 and 1° are positioned on either side of a pipe picker 2.
The pipe picker 2 retrieves a pipe from one of the pipe storage devices 1 or 1° and

30 transports it up to the pipe erecting device 201. The pipe erecting device 201 may be
located immediately above the pipe picker 2 or at a distance away from this, across the
plane of the paper. Grappler claws 204 on the pipe erecting device 201 are lowefed and

grip the pipe or the stand 33, lifting this up. The pipe picker 2 may also receive pipes



10 fromthe pipe erecting device 201 in order to put these back in the pipe
storage devices 1 and 1'. In Figure 11, there is also shown a crane 150
that may voeouswe2 t o bring other equipnment in underneath POENpPOp@0ey ecti ng
device 201. 5 Reference is now nmade t16 Figure 12 for a nore detailed
description of the pipe erecting device 201, which is |located on a
drilling rig (not shown). The pipe picker is no ho in Figure 12-14

ei t her. Thélgoa}ﬁlmwwmt g dr18 08 THOREY 10 b s ek R © RiBRPioragsgleicps pe
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pi pes. A dequipmien2ibindemeatbitise fife vectingddvige 2(1. one end of the mmin deck
210. Atraditional top nounted drilling nmachine (not shown) operates al ong
drilling centre Cin the derrick 211. An elevator 213 suspended fromthe

drilling mrelrBReGRowaitdleto Bigi®d 13 forlalord RElaflBd dés&;ﬁpﬁo@?;féhepiﬂa%rec% rick
211, and can |ift the stand 33 up and down along drilling centre C

spi nni ng  davice 30 yehiclbisdouedl dnsa {mlkiag eig (aet shown). Thefplipapiclst ds meahowni | | i ng

centre C, and. ma i ed,i-nto .and.out of .dril.li centre.C. The
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torque in Geadeideick _Qilsﬂh&viﬁ%é 1288 WeRBerl dTR A BY $yidSin @8 hoMBdrtalddsitien, el ease
and spin the pipe !0|nﬁs 214 out agai n. The actual pipe erecting device 201

conpri ses ahieh s erdingaomopuzissholwhrdersingle pipes. 20derrick @i nrojeatanspor t
295197 SR B g B RASLARE DA, I HE T 0 RS %,

withit, e {0 nove owar ds™a

up from tligotgh@en)sdperagealcieydtléing tentand in Bieaertidkia 1sAaribvadrdusi ng the
subsequent transport. Each grappler claw 204 is pllaced at the end of an
arm 205 t haespgadeddEom fq drilting maghige peinhandles yoHcaly wrishystapbPein theaw 204
away from : oM E 0% I tauat: y an
actuating ?y |dr§(?étr1’ %@GQEAI#;ﬁggﬁﬂgpgaﬁi%g%d?s %g)(r)lgrﬁl@:l ce:n‘?]re?r?]Aaﬁulﬁgn at ed
manner to thétdquntodd2]2 aridcdttrbatel dridl flest@ 16fmewhdrilling senteo® dnga ben an

articul ated manner to the arm 205. The boom 202 is further arranged
t el escdpi cH1Avd #1te ﬁeﬁ’ pyicof|dsitling Grafra &l ThS sRInning and (orgue Bwe 238 ipysed e ow P.

shorter 1 onin PA FeRpE T A or e R e R o 1 bRt BORERIES s e
hal f of thevelastho reddRe had/spig tle Speé jphits Y1bomtlagein. cr oss- secti onal di nensi on
than the other half of the boom
The actual pipe erecting device 201 comprises an elongated boom 202 shown in three
20  different transport positions on the rig. The boom 202 has two grappler claws 204
associated with it, ‘whic‘:h afe éble to move in towafds a stland’ 33, grip it and pick it uﬁ
from the pipe storage device 215 and retain the stand 33 during the subsequent
transport. Each grappler claw 204 is placed at the end of an arm 205 that may be
actuated into manipulation of the grappler claw 204 away from and in towards the boom
25 202. Each arm 205 is actuated by an actuating cylinder 206, one end of which is
connected in an articulated manner to the boom 202, and the other end of which is

connected in an ar(:iculated manner to the arm 205.

The boom 202 is further arranged telescopically along its longitudinal axis, as indicated
30 by arrow P. This means that the boom 202 can be shortened when piping goods of a

shorter length is to be handled. In the figure, this is indicated by one half of the boom

202 having a slightly smaller cross-sectional dimension than the other half of the boom

202. One half may be pushed into and guided in the other half, and they may be



202. One half may be pushed into and guided in the other half, and they may
be WO 01/51762 PCT/ NOO1/ 00009 11 interlocked at the desired | ength. The

di spl acemveavi/sam2 be manual , by means of rack rmechani sns pPeT/NpoONea@Ns of
actuating cylinders acting between the two halves. In one end portion of

t he boom 202 gui de neans have been provided in the formof s wheels 207

running in_corresponding guides in the formof guide rails 208 attached to
t he to?) of 11@%002&9&%@(%&%&9%@1&%7% (val@qeflm %an%?o?aw%&a{ mgang Agraskd ar e
attached t . i s : t ached to
Supports Rl usEbf bithopld dicbi P ilidls' R EbtRleqf BE BEBBELTISL ext end
far enough towards the drilling centre Cto allow the boom 202 to be
brought into a al |.el sitio ith the drilljng centre, At 10 the
other end 5aphs B orctioh el e shpBo Yt s by bBaraneet & bePmdla run i n
gui e 5ai bihea907 phiiifflinfepRGdrdbile/eifslih 87 foin B 8 AR Bckhaleadd 1. Al

the I ower end, the ical guide rails 208 deflect out onto the girders
220, and t tize topof tywohotiizmtadfind parallgfigindersr220] whizd 8t onwendears etigdhat ko/the

hori zontal Iy out onto the girders 220 for short di nce.,. 15 In order to
descr s b a dl s 4n) s s it ond ats #h D apro b R PR e
start is reelex . tie 30ideRhild 208 R ickieAd fdr%nw%g's}p@m tﬁ@@ﬁ}n%g%eﬁ&@@ to
horizontally on the girders 220. The arns 2 are mani pul atfed so as to

bring the @gHeaywsheboann 304 toolgbraugiht intatapardiis] pesifen wilh khexirfling cenies Grehin  deck

boom 203, * Fetnrestuf Rt kb0 ks el dbshaphy $BaT93H880 £ o7, 20

i ts hori zopiirl 2080plabédebsaiifhllgvagi¢ally Mlohg tderfield BES AR ghe/lowef thd; @le poOsi tion
until the boom 202 ends up 1nh an essentially vertical position along the

derrick 21¥ertiprl idhisis 208 edellspfaquaontorthe giidery22ppnd theclstportipvofithat hol d
the stand gﬁid%&ﬁlﬂdég?%esg%tﬁgglhgﬁ%%&gﬁf n@ﬁ%gk) tglrgéirdgé .2% ?& aé %%{tbcﬁ&%ﬂrc%oz IS

inits fin Ver 0Si mani pul at 0 I'hg the
grappler claws 204, still holding the stand 33, away fromthe boom 202, and
pl ace the stand 33 in the drilling centre C. The drilling machine with the

el evat of 2BOTdST o draCTaRRMPIDG HANALINE opFERHiar gping i Rige efeplitgéyisBof ERRgl y
he stand 53R wfth BE il BAiHosiioR ¥ yALEARL Ebork o0 e hikinoRRIG hm g bEadl P "
cl aws 204 220.tThwearaks 205 archnanip@aRd sd laetdieing A6 Brappler olaws 204 down into the

pipe rack 215 on the main deck 210. The grappler claws 204 grip a stand 33 and lift it

up against the boom 202. Then the boom 202 is run along the guide rails 208, 208’ from

20  its horizontal position and gradually to an increasingly vertical position until the boom
202 ends up in an essentially vertical position along the derrick 211. Throughout the
operation, the grappler claws 204 that hold the stand 33 are brought up against the boom

202.

25 When the boom 202 is in its final, vertical position, the arms 205 are manipulated to
bring the grappler claws 204, still holding the stand 33, away from the boom 202, and
place the stand 33 in the drilling centre C. The drilling machine with the elevator 213 is
run down, and the elevator 213 is arranged supportingly around the upper pipe joint.
The grappler claws 204 loosen their grip on the stand 33, and the arms 205 are activated

30 to withdraw the grappler claws 204 in towards the boom 202. The boom 202 may now
be run back down to the pipe rack 215 in order to retrieve another stand 33 and repéat

the above described operation.



be run back down to the pipe rack 215 in order to retrieve another stand 33
and repeat the above descri bed operation. WO 01/51762 PCT/ NOO1/ 00009 12
The st anav@8i/moee depends fromthe el evator 213, and t he spand08B0dos9 | ower ed
towards a vertical pipe string 217 l1ecated below, called a "stick up".
Normal ly, the string 217 includes a pipe box at the top, and the stand 33

i ncl udes a pin e d_at the t in end has . been inserted into
the pipe bdxe stohd 3§aowrﬁie@5n %r!]%vam?d oirsl the Stanl 33 5 lovamAiASE B Re i pe
joirnt. Theﬁﬂicggﬁlﬁgsthﬁgéﬁ'l&c% edﬁa%IJvPrcHﬁe@ass‘?ﬂcE P’”EN&H{%E 9LnQoying 56T ew the
pin into the pipe box. Then t pé joint Is t htene to the®correct

make- up t onwpledes agiipegbdxhee tha)hogwdttbmgand 83 mbldebep&p@rdextlt}aetlﬂnitohhéltfhmhe boom
202 may be run c of what .10

onpletely ind nent.l p S|n
et 11 g o iia Sod Bashntnashat B0 s iad v, it pimispmionts b
pl acement Qﬁaéd"ﬁs’c%ﬂﬁe fo%t' ?h@%nnggﬁ) tg@fr@t &%ﬁﬁ& a55Hniag o%@raﬂ@ﬁ td @r&f 1 ng
the stand 33 into into conflict-with drilling centre | e the boom
202 is bei rﬁlgaplnmntbéhmﬂbohéfmnp@ pipeysintid §ghinned téheleqrrdact nakd-up targee
bet ween t he horﬁzontal and the vertical position, and vice versa. 15
Figure 13 S8R0 REdus éﬂ%gplpe handl i ng equi prent 201 as that shown in
Figure 12, and equal conponents have been given the sanme reference
nunbers. It is the piping goods to be handled that differs fromFigure 12.
The pi pi ng lgsvtideiagpiseiated tgatébqrbmm BPDthar e swn carapleiely Bdepentterglyfguirae wi | |

onet ag? ab LR AR g SRR 30 Re P00 SRR SFUR SRR e

223  cl anpethcertt dfftige Q&iﬂémﬂl@ 208008r eRfcalbufipgl RN astodi tif Baktadd BPidoS! i Ng
tool 209 that holds and gujdes the riser 33'. The forward gyappler cl aw

204 can holBIO cQyfictywith daliag cepfee ©rvhilsithaboam 2%15'1 being wRdepyesathampe and
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per manent | yicexessaded from the boom 202 while this is run up and into the
derrick 211, thereby inserting the riser 33" directly into drilling centre
C. Figufe 14 also shows the sane pi pe handling equi pnent 201 as in Figures

12 and 13. Figure 13 shows the same pipe handling equipment 201 as that shown in Figure 12, and
equal components have been given the same reference numbers. It is the piping goods to
be handled that differs from Figure 12. The piping goods is now a riser or production
tubing 33’. The Figure will also be representative of the handling of casing. The riser

20 33" has considerable dimensions, and has smaller pipes 222 and buoyancy elements 223
clamped onto the out51de The rear grappler claw 204 can grip a sling tool 209 that
holds and guldes the riser 33°. The forward grappler claw 204 can hold a tool 224, the
end of which is run into the riser 33’ and braced inside the plpe 33’ by means of clamps.
Here, a situation is shown in which the arms 205 that carry the grappler claws 204 are

25 kept permanently extended from the boom 202 while this is run up and into the derrick

211, thereby inserting the riser 33’ directly into drilling centre C.

Figure 14 also shows the same pipe handling equipment 201 as in Figures 12 and 13.
Here however, the object being handled is not piping goods, but an item 33’ beiﬁg

30 brought from the piping rack 215 on the main deck 210, slightly up and into the derrick
211, and down onto the drill floor 216, but close to drilling centre C. The item 33°’, e.g.
a tool, is held by the rear grappler claw 204 by means of a piece of pipe 218 that faces
the direction of travel and a sling that holds a basket or the item 33°°. The arm 205 is



Here however, the object being handled is not piping goods, but an item 33"
bei ng 30 brought fromthe piping rack 215 on the nmain deck 210, slightly up
and i ntowa@evsisszi ck 211, and down onto the drill floor PABNObUb00d OSe to
drilling centre C The item33 ", e.g3 atool, is held by the rear

grappl er claw 204 by neans of a piece of pipe 218 that faces the direction
of travel and .a sling, that, holds a basket or_the ite 3". The arm 205 is
WO 01/ 51765 ANGYE %ﬁmﬂwfsmwewheq e BroBiace ﬁ%@lﬁ%ﬁs' ¢ atiet ihaowghén t he
boom 202 i g; 6Pl ' j ' | bk centre
C. Then thghrg I@{/%.lt or lg{fgegrgﬂ'gfkbeﬁ%gﬂ?&%gm%nﬁ c‘?‘hg’gf‘%&%gﬁgagﬁﬁ Edeé%l%?%t, t he
gr appl er chipe gy thagrapgleedse 20t samodlehse dntiokdnandoths besket & lbewededtotht o t he
drill floor ﬁ]fF ?gor t he pi pe erecting device 201 according to the

i nvention, FH9T¢l%ar to see how the drilling machine and the el evator
213 handle single itens vertically, while the boom 202 and the grappler
claws 204 handle itens fromthe vertical position and out onto the drill

f1 oor to aFnothepipeaatctipgsievico@0hnccovding tostcdaventibi,gt isslaahto seovemethe that i s
required 0..t hroughout .. Fi gur es - al so.. show t.h th riJl floor 216
ind t he. et R e AN A% Bendfe P OudRt Yokl e Hetnart | Thi 671
an advant age2 bh@theBapplke clifvs 20athaRileYthsTonh AR vePiRS BoMitidMRINGt OftoRBe @
result of the pipes being stored horizontally and thereby not is requiring
nuch spacediif fE’ﬁét%h@mOHéﬁl petitionind waelvesa. ﬁmelg thameyendns thet {5 refreimd pi pe
handl i qg agﬂ}gg%ﬁ@ ¢ by the devices according to the invention described
above. 'Figure Shows an alternative enbodi nent to that shown in Figures
12 - 14. Here, two pipe erecting devices 201' and 201" are arranged in

separate guide rails 208 and 208", 20 The guide rails_ 208 and 208" have
been pl acedigyress 2t b4 alse ehaw Bief thedlridlflegri2he and fheangh or pipingdeck 21Q&en r uns

hori zont al NN ] i " 208""
and each o#’ ¥td ﬁgs%lﬁ%gﬂfeérsg}&eilér}%l'ﬁ%%%gg%%‘%%ﬁg&é%%géérﬁa@dﬁg%ﬁ? %ﬂc{lepl e be
desi gned i prashie isveiEonana egsub of tHeeipdspeingrsesrtd horigevillyeandQlerey 28 Fi gur es
12- 14. 1t may, however be, ptLa%c]t,i al, far the arnms 205 ang 205" with the
grappl & cregpiinggRuchspgco e heighidirestion. a8 @s apesytt of tie THRIGNERIBS nal axi s of

the boom  pandling achieved by the devices according to the invention described above.

Figure 15 shows an alternative embodiment to that shown in Figures 12 — 14. Here, two
pipe erecting devices 201° and 201°’ are arranged in separate guide rails 208’ and 208”°.
20  The guide rails 208’ and 208’’ have been placed at a distance from and on either side of

a line L that runs horizontally through drilling centre C.

Each of the rails 208" and 208””* and each of the pipe erecting devices 201” and 201’
may in principle be designed in the same manner as the pipe erecting device 201 of

25 Figures 12- 14. It may however be practical for the arms 205 and 205°° with the
grappler claws 204’ and 204’ to be rotatable about the longitudinal axis of the boom
202’ and 202’’ respectively. In this manner, the pipes 33 may be brought in directly
over drilling centre C. For the remainder, the pipe erecting devices 201° and 201°’ are
designed in the same manner as the pipe erecting device 202 of Figures 12 - 14.

30

By using two pipe erecting devices, the capacity may be doubled.



202' and 202" respectively. In this manner, the pipes 33 nmay be brought in
directly over drilling centre C. For the remainder, the pipe erecting

devi ces 20ad'o1/sa1e2 201 " are designed in the same nanner aBCT/NOIDP)HPEI
erecting device 202 of Figures 12 - 14. 30 By using two pipe erecting
devices, the capacity may be doubled. WO 01/51762 PCT/NOO1/00009 14 Figure
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226. The §81<%Vs B Ut g erb%%p? FiErapaier. 3p 4 5k BERDC 5o t hat

each yoke tRLiBg éewégs'meamweﬁetcbﬁn&%% ed@roth@"da ?v@@%/okég@Qb al@ 526

conprises a beam 227, an arm 228 placed approximately at the mddle of the
beam 227, a“héyak@l?éﬁlaggg%lamdhlfthehéawblﬁﬂeranéa% fsotthat caclyol@gformhe ar m

?ﬁsegﬁyogebgggghtUdlnﬁﬂhé hpﬁlﬂgﬁﬁgnl lﬁwﬁﬁ‘ﬂgp?gﬁﬁi atlg?ffﬁ%§£lﬁcludes

using e.g. 228 plad&tBapiRoXifiledy 8t the BR&dlE Bfma%eahp&wm d:lﬂ@t.’l@@%l&fed atheng the
pi pe picker. The pipe picker nmay be designed so as to be abl'e to handle

several pi putsr gnd ofribe arm 228 SThel am BSsanphelongitidivallyrasiwstable. pi pe pi cki ng
colurm1 eing 15 equi pped with nore than two picking arnms, so that the pipe
pi cker ‘may handl e several pipes separately. It is also conceivable for the

pi pe pi CkeFuﬂBerb@ocﬁﬂwtmedfmetlﬂveﬁaﬁbﬂ mRendivhi i ehedtioheduboeaahaypbe ki ng
colum, and, .if desired, for a fixed back stop to be_arranged by the top of
20 the pi cﬁlil‘ﬁgagéémﬁﬁmcmeéaanspgtﬁéraa@ kereplacairepisthaipine ek Bsisedpfi ate i f

the pipe p i
e nat DU e B BAKGE DL G pRUBPRe) BRI 0 ORISR, 1
down on t heeveseﬂmaes latiencmf Ittihasppedsibhgtodalagine, easlopmlapickmgoaq@ﬁnﬂbymgl so be
hel d bet ween .these while 25 being |ifted.

15 equipped with more than two picking arms, so that the pipe picker may handle several

pipes separately.

It is also conceivable for the pipe picker to be equipped with only one picking arm on
each picking column, and, if desired, for a fixed back stop to be arranged by the top of
20  the picking column instead of the other arm. This will be appropriate if the pipe picker

is to retrieve pipes from a rack on one side only.

Alternatively, it is also conceivable for both picking arms to be bréught down on the
same side of the picking column, so that a pipe may also be held between these while

25 being lifted.

It is also conceivable that the picking arms on different picking columns may be
adjustable to different levels, so as to enable the pipe picker to pick up and put down
inclined pipes. |

30 |
Any éombination of the various types of pipe pickers and storage devices and/or mutual
co-operation that are practical, also lie within the scope of the present invention,

provided this falls within the following independent claims.



It is also conceivable that the picking arnms on different picking colums
may be adjustable to different levels, so as to enable the pipe picker to
pi ck up awoopstzeélown inclined pipes. 30 Any conbi nati on pPET/ANGe1/w@p? ous
types of pipe pickers and storage devwsces and/or mutual co-operation that
are practical, also lie within the scope of the present invention,

provi ded tg: S fal Is wwthin the foll ow ng i ndependent clainms. WO 01/51762
PCT/ NOO1/ 0 Saiins 1. A device for handling pipes, conprising
a transport carriage (2) for transporting pipes 5 (33) between a pipe rack

(1, 101) and a place of use, char acter i sedi nthat the
transport darriage (2) conprises picking devices (12, 13, 18, 19) that are

d dto 33 bstantial |y 4 h t al
posi t1 on ai® B BB G contprithact PRk o bingd () Yot PSsn g el
accordi gg 5373 @eﬁhé@njamgei’hcﬁ(l l@lyaﬁdﬁPFacéoﬁus% d i n that the picking
devices (1 , ) conprise at [east two first picki ngz)arm; (19) that

are placed &t 2 rthériczéneal Wisstcace ir@mt@éhﬁmmﬂamaﬁ dewpyersd t o

nove substan l.ift east. 0 e (33) out of

the b pe. r SLRaios I 15214 i ek Qeribnc & e nPIR b bEf o) 5 A

devi ce accaubktai@iall9 ifttibdriZontsl ﬂbsﬁloh aBdffeker® ldvels it a®ifk racl (1, hat).t he

pi cking devices (12, 13, 18, 19) conprise at |east one back stop (18) that

is designed to 20 hold the pipe (33) that is being lifted, the pipe (33)
bei ng hel d,agai nst the back stop (18) by the first picking arm(19). 4. A
device according to daim3, char acteri sedi nthat the 25
actual backh 8évige 4ctBdingstofCinimed, by B seconde pi akirng &aren §18)i ahi gkt the
desi gned to, be
J plckmg devices (12, 13, 18, 19) comprise at least two first picking arms (19) that are
‘placed at a horizontal distance from each other and are designed to move substantially
vertically, and to lift at least one pipe (33) out of the pipe rack (1, 101) in a substantially

15 horizontal position,

3.

A device accordingtoClaim2, ¢ h ar a cterised i n thatthe

picking devices (12, 13, 18, 19) comprise at least one back stop (18) that is designed to
20 hold the pipe (33) that is being lifted, the pipe (33) being held against the back stop (18)

by the first picking arm (19).

4,
A device accordingto Claim3, ¢ h ara cterised i n thatthe
25 actual back stop (18) is formed by a second picking arm (18) chiefly designed to be

moved vertically.

5.

A device accordingto Claim4, ¢ h ar acterised 1in that fhe
30  first picking arm (19) is designed to move vertically on one side of an essentially

vertically oriented picking column (12, 13), and that the second picking arm (18) is

designed to move essentially vertically on the other side of the picking column (12, 13).



noved vertically. 5. A device according to Cdaim4, char acteri s
edi nthat the 30 first picking arm (19) is designed to nove vertically
on one siwi@onfi7en essentially vertically oriented picki ngpeDNOMmo(®, 13),
and that the second picking arm (18) 16s designed to nove essentially
vertically on the other side of the picking colum (12, 13). W 01/51762
PCT/ NO01/ 00009 16 6. A device according to Claim5, char acteri s
e di nthat the picking arnms (18, 19) are connected to separate

conti nuous ﬁhﬁgg&%aa%%ﬂgingégaam@cr& ?11 fzg) kSeppsped Oyer atyl ‘?ﬁ’zﬁtﬂz 107)

upper (109, 11 wer whéel and that s one ¢haln
and the asspxckmgadnmﬁéell%) drd 0&nmetted Yo saparatdz @cgmmuetds dharnsim abD8yeachldt i ve
to the other ain g108 and its assomggéi {?S (1 124), so that the

i cki g ar nELICHIEPaskEs oveR 3t I5est 4B YREET( whae T nze) and i o A
devi ce accopgli é}ﬁlrf(gO%dctfle 5&601&{6@3@‘%%@\3%? 3 fFare %ta?g%g:er @rzﬁi)gga)ll‘fztrﬁlaa%wé e d

i n that the carri IS equl ppe a plpe
conpri ses atogbeethat d:ham&l@ﬂ)apuﬂlts‘ a:ssckci@t&dmheedmdl 12n124) swathat thé pitRing atmenect ed

to the fork 14 act yat or 0 eS|gnedto nove the fork (141)
essenti al | y(lt %))Hga%er %ffnaﬂ?eé‘é?été' f)ef et A devi ce for handling pipes
conprising a pipe storage device (1, 101) for co-operation wth the

transport carriage (2) according to any of the preceding clains, ¢ har a
cteri sledi nthat the pipe storage device (1, 101) 20 conprises at

st 10 SHRROLL O BLERSd h hdBlL Nphr "t 2O el support of &
ri sedicnhthaf a ¢ t e ri s e d i n thatthecamriage (2)is equipped with a
pipe lifter (139) that comprises a generally V-shaped fork (141) and an actuator (140)
connected to the fork (141), which actuator (140) is designed to move the fork (141)
essentially in the vertical direction.
15
8.
A device for handling pipes comprising a pipe storage device (1, 101) for co-operation
with the transport carriage (2) according to any of the preceding claims,
characterised 1 n thatthepipestoragedevice(l,101)
20  comprises at least two supporting blocks (3, 4) mainly for horizontal support of a

plurality of pipes (33).

9.
A device accordingto Claim8, ¢ h aracterised 1in that

25 each supporting block (3, 4) comprises a plurality of supporting arms (30) on which a
plurality of pipes (33) is arranged to be supported, and that the supporting arms (30) are
arranged rotatably about an axis (29) at one end of the supporting arm (30), so that the

arms (30) may be swung to one side in order to allow access to underlying pipes (33).

30 10.
A device accordingto Claim9, ¢ h aract erised i n that
each supporting arrn (30), by its free end, rests on the free end of an underlying arm

(30), and that the bottom arm rests on a bearer (24).



25 each supporting block (3, 4) conprises a plurality of supporting arns
(30) on which a plurality of pipes (33) is arranged to be supported, and
that thewaoappsrting arnms (30) are arranged rotatably aboRCT/amoani089 (29) at
one end of the supporting arm (30), 96 that the arns (30) may be swung to
one side in order to allow access to underlying pipes (33). 30 10.- A
device according to Cdaim9, char acteri sedi nthat each
supporting arm (30), by its free end, rests on the free end of an
underlying arm (30), and that the bottomarmrests on a bearer (24). WO
01/51762 PCT/ NOO1/ 00009 17 11. A device according to Caiml10, c har a

ct er i Aegefcdaddotdigd to Claknhearerh(24) 4 of ns epart ofeadcradhe d2) to
which the arns (30) are connected, and that 5 the cradle (22) is designed
to tilt abdkR f‘e’f‘f% forgs part pf 3 pragledddtorvhichsthesyms G9) pregonnpged, gnd that ( 33)
t 30
that are i Sa8hefls Siabhan i6ki ol b hiad ) i LS BRI ST 0 e

i 8 ner2 endzI pifest(33) rﬁdiyriéptm(naﬂy alt&ttatst@ ©2) 1551‘: Eh’e(fmﬂa duter ehﬁ§@ﬁ‘thb @ﬁns)(BO]DtH@tes h( 33).
10 1 A devi ce Ing to aim 3§ I n that
each support§ %enaﬁi e(‘?iaCtH’P A prse K@soraa ﬁPRHeé (3 15@’6*16 %ﬁ’éﬁ%@s Iofl theed @S cal | y

oriented f(Ml)%ﬁi’%Ié%Q%l)ded?&tﬁ’f@e%Mr% %_dgfl ned storage spaces (103) for

pi pes (33) vi ce accordi aiml2, char acteri se
di nthat the storage spaces (103) have a wdth that is slightly greater
t han t he o;lltzer di aneter of the pipes (33), so as to | eave the pipes (33)

i n each®st drage space (103) Iyi ng on top of each other in a single stack.

20 14. A deydi& zfc%rdli}{?g't@'(tlﬁﬁ}n Bi PRSh GOWPLI §i RYear B RE LTECt § ng deyi ce
(201) for co-operation " with t he transport carriage (2) according to any of
t he precedieach stippontmg block (3, 4) comprises a plurality of generally vertically oriented

fingers (102), between which are defined storage spaces (103) for pipes (33).

15 13,
A device accordingtoClaim 12, ¢ h ar a ct erised 1 n that
the storage spaces (103) have a width that is slightly greater than the outer diameter of
the pipes (33), so as to leave the pipes (33) in each storage space (103) lying on toﬁ of
each other in a single stack.

20
14.
A device for handling pipes, comprising a pipe erecting device (201) for co-operation
with the transport carriage (2) according to any of the preceding claims,
characterised 1in thatthepipeerectingdevice (201)is

25 designed to handle piping goods (33) between an approximately horizontal position on
the drilling rig and an approximately vertical position in a derrick (211) and vice versa,
which pipe erecting device (201) includes an elongated boom (202) with at least ohe‘
associated grappler claw (204) for gripping the piping goods (33), where the boom
(202) is provided with supporting guide means (207, 207°) at each end, which run along

30 guides (208, 208’) on the drilling rig and in the derrick (211) respectively, and the boom
(202) may be run between an approximately horizontal position on the drilling rig and
an approximately vertical position in the derrick (211) and vice versa, and that each

grappler claw (204) is manoeuverably arranged on a respective arm (205) attached to



characterisedi nthat the pipe erecting device (201) is 25
desi gned to handl e piping goods (33) between an approxinately horizontal
positionvomovstie2zdrilling rig and an approxi nately verti ceCT/NO®i/0G00N i N a
derrick (211) and vice versa, whichipipe erecting device (201) includes an
el ongat ed boom (202) with at Ieast one, associated grappler claw (204) for
gri ppi ng the p| pi g?g)ggoods where the boom (202) is provided with
suppor ti ng A §V1(e;_v@¢’achm (ﬂoﬁt\’ﬂm@h aghia ISW'@I}@ elnickingnpa30 gui des

the boom o8By Mkl P aE R R phdR P AR e AP Gl ¥onon

the drilliageftidgl s'mﬂ-byapoﬁﬁcm axd aﬁtlﬁztppmtﬁratd eak a@sitd ¢a0h atifl (2459 t6lBFifig Ck
(211) and vice versa, and that each grappler claw (204) is nanoeuverably

ar r anged oﬁheélp%éééé@w@eaﬁﬁtceb@md-bx pesiines bythodgrsely €1 1pamongois 00009
18 th bl f
pi cki ﬁggﬁgﬁé&ﬂgé’?i y pogqé %ﬁg?gmﬂg%%ﬂ%%&% esbgg%a( 282? whi | e

carrying the pipe (33) up to a vertical stand-by position, and at an
approprlatei time activate each arm (205) to bring the pipe (33) fromthe
vertical stldnd- by position in or by the derrick (211) in towards 5 the

drill axis A@vééeoe[ccgﬁ ba18 RPLN ST Ig 621715 a0di Vi gepvanaa, - 15

A devi ce according to aim acter t he
boom (202) thesbdoel €2 pisitelabdopicatly amrgegtdiin theHengltmlglaﬂ diectmh idordee td dtow n

order to all]o i 0 shortenl r i on of the boom (202). 16. A device
accor di'fig ls%o%ng}g(ﬁrlegfte@rswrf %Eeob? {Z%gfct eri sedi n that each arm

(205) is connected with an act uat | ng cyl i nder (206) whi ch upon actuation is
brings the grappler claw (204) away fromor in towards the boom (202). 17.
AdeV|cead60rd|ngtoCIa|m14 15 or 16, char acteri sed in

that each %rggvgce 50%ord1ng B @ lerléii fg:,hecd ! % trh% ch(%me( %012)8. e20d 18'1 n
that each arm (205) is connected with an actuating cylinder (206) which upon actuation

15 brings the grappler claw (204) away from or in towards the boom (202).

17.
A device according to Claim 14, 150r16, ¢ h ar a c t e r i s e d
1 n that each arm (205) is movably attached to the boom (202).

20 |
18.
A device according to one of the claims 14-17, ¢ h a r a ¢t e r i s ¢ d
i n that the guide means are in the form of rollers (207, 207°) and the guides are in
the form of guide rails (208, 208).

25
19.
A device for handling pipes, comprising two pipe erecting devices (201°, 201°”) for co-
operation with the transport carriage (2) according to any of the preceding claims,
characterised in thateachofthe pipe erecting devices

30 (201°,201”") is designed to handle piping goods (33) between an approximately
horizontal position on the drilling rig and an approximately vertical position in a derrick
and vice versa, which pipe erecting devices (201°, 201””) each include an elongated

boom with at least one associated grappler claw (204°, 204°") for gripping the piping



A device according to one of the clains 14-17, char acteri sed i
n that the guide neans are in the formof rollers (207, 207') and the

gui des ameonsi7the form of guide rails (208, 208'). 25 19pCT/AOdewioee f or
handl i ng pi pes, conprising two pipe dpPecting devices (201', 201 ") for co-
operation with the transport carriage (2) according to any of the preceding
claims, char acteri sedi nthat each of the pipe erecting

devi ces 3@opdr)B3), wigte eachiend geriog oé the hoonnis drevigedow ity seapodiing 884%e bet ween

an appr oxi nat rizont a it 1,0.-0n _t.he .drilling rig.and, an

appr oxi mat e f}g %/élraf &%ﬁlgnﬁé%lﬁllﬁsggéél rizggdﬁrornl tgﬁdngﬁl& A %él tbgflg%f’kv\,hi ch pipe
erecting desspeciely?@dd the2ddm thafBe Rin Beowedemadp ﬁix@ﬁ@t@lﬁibﬂzbﬁ@l‘?lwiﬁ&h &t

| east one associated grappler claw (204", 204") for gripping the piping W
01/ 51762 Pty dwbng ve@nd an apprgwiseaicly 3gificalpesitionda the derdckoid Viemvessa-t he boom
is provided with supporting guide neans that run along guides (208",
208"') on the drilling rig and the derrick respectively, and the boom may
be run bet®Ben an approxi mately horizontal position on the drilling rig

and an approxinmately vertical position in the derrick and vice versa. 5 20.
A devi ce aé’t‘%ﬁ"’b‘?er?ﬁc?rém@tﬁi@?l@&c hhamaogteerriigsee di A phdhat the two

pi pe erect iﬂﬂ.gmg 1 t]gg()(gs' : )9 (A i t j.ect,
such as a eav&x f%g?ﬁtogg%cﬁggﬂ.mt’ozogl?agA g%\“&gtg %g@%ﬂbﬁé@?fggﬂqcﬁ%@%szo’ C
h a r a c theavy pips tegathdér. n t hat at |east one yoke (225) is designed to be

i nt erposed between the two pipe erecting devices (201', 201 ") in order to
carry t'he 1 ong object. 15

21.

A device accordingto Claim20, ¢ h a r a ¢t e ri s e d i n thatat
least one yoke (225) is designed to be interposed between the two pipe erecting devices
(2017, 201°’) in order to carry the long object.

15



