, £3eCNCIIKAL @Zf N6NTNol 9WO 01/ 51762 Hori zontal pipe handl i ngg dgyi 13
JUL ~~ R&G/oNePALO00009 The present invention regards devigepn {/odggtll I ng
pi pes, especially devices for handling pipes in connection with petrol eum
production. In petrol eum production, a |arge nunber of pipes is used for

various purposes. Wien drilling a well, a total of several Ki

drill pipes is used, each of which pipes is approxi mately 10”, mmmmm ")r
to use, t o] . ane st.or in horizontal stacks on ‘10 deck. | pI pes
are conne%i‘ “ uifgfﬁﬂp%&a"?h“g?g?ﬂcgo-cal | ed stands. During drilli ngl,%?(iﬁhe

pi pes are stored vertically as stands in so-called finger boards on the
drill floor, up along the derrick. During drilling, the entire drill string
nust be wi XOSdIresERt Iventienregakds deyicesfor bandiing pipssyespscialy dewressfar t r i ppi ng,.
e.g, in or SR oYal-Tale X « dri ' ‘H}M y's technol ogy, the pipes
are ingertﬂéga%ﬁagbp&lﬁlg%to tn%&*(#{\%@rlpg%cg? S Férputg?glgr to be easily is

accessi ble for future use. Several kilonetres of casing are also used in a
well in order to 'formwalls in the wel]lbore. In the same way, ver al

Ki | omet r e SPITIERRRRIPARGHON, B 147ge PUmbEraf PIRes &3 Bie FPoVariaus PRFPASPS- or " gas
from the Villing 4 WeRdld btk P Clifmetich QFREN Bipeds Mol Cach P Whicl pipls Al PI N
, for-in pI pI ng. t hese pi at sone

are require stance 1 njection pes nmu

st age be sapproxiimabelyol( nelangtPréorito gse, Theae pipes arl stored imhkorapntaiwstackoén pi pes
between the pipe rack and the drill flogr has to. a |arge ext been
acconpi st‘é@ﬂﬁt’ﬁ}edﬂa‘?? %ﬁ&%‘}e%%é’. th’ﬁ??? wP%ﬁorC@Elﬁ%é@?‘?samr’é’ﬂt‘gﬁf 895 great
d t o t '

anger 1o gé%afseare ﬂ:ﬁ?éd \Fbrﬁé'ﬂly’%ts%@hfso-@;%&tﬁng&f BWatkds dP8 cﬁﬁﬁﬂtcgﬁﬁﬁﬂggﬂlpﬁgg

made to r ce the el enent “of nanual wo and transfer this
whi ch ar e the déreck/dDyring duillingy the entireairilbstrin@nmst beewithdiasndeorn sherwellatn i t
cones to the profitabilit . petrol eum producti o nd.30.that s, tinme. As
the squ pirEeRIgE s sourledibis u I orber o basae tha A8 Y SHthgaT st ne
equi pnent thdhnBlégy ﬂh%&)i]lé?é%ra\‘é fifRertéd Backlift® tHE fihgdrdBarlds ih Bider 8 Béleasttyt i | the
production starts, will to a large extent be decisive in the cost of the
- devel apmemccespiblg for fulyrawser e of great inportance to reduce the timne
consunption during all parts of the devel opment. During

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

recover oil and/or gas from the well. In addition, several kilometres of other types of
20 piping ére; required, for instance injection piping. A11 these pipes must at some stage be

stored on or near the rig.

Traditionally, the movement of pipes between the pipe rack and the drill floor has to a
~ large extent been accomf)lishéd through manual work., | This task ié heaﬁ and entails a
25 great danger to life, health and materials. Great efforts have thefefore been made to
- reduce the element of manual work and transfer this to inachines, which are preferably
remotely controlled. '

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

30  thatis time. As the equipment used is very expensive, the time it takes from when the
equipment is put into éervice; 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
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1.3 JUL ~~ WD 01/51762 PCT/ NO01/ 00009 the pipe handling processes, it is
i nportant to have all the pipes ready when they are to be run into the
wel |, and also to ensure that they can be carried away qui c_ki)'i JHlo M he
drill fl oo giaesat hey are retrieved fromthe well. s Furthgegw(ﬁmh@g fact
that standing pipes or stands contribute towards giving the I or
production installation a high centre of gravity, is increasingly becom ng
a problem Wth the increase in drilling depth over the recent years, the
nunber of phppipethandlingproaesses, dds inpentant ko/havl atithe piyses wsalyofhantky ere, to
floating installations suc s drill ships has _ becone increasingly common.
A hi gh cent °e’%§1:“% %WF‘?WQ&?%‘\}SWHF%?%H iBAdecatREkawey queklydian the  As
such, it bedfiB6ordilichitheY hrelretnaobd ﬁtﬁhﬂlgg,eg.equi rements for stability. This
means that . other equi pnent nust be noved down, possibly also involving an
increase in ballast. This leads to .less flexibility in the, utilisation of

th i iyl . of .vertically stored pipes, .the wind
cat chrert ot EYSBREE i By B BRSPSl sits FomBHaVP PR ebvigs sl o

gravity mayorheotuction slst ﬂ@ﬁ&@ﬂ%ﬁ%lﬁ%ﬁtr gyl 5&;}.9% ' to be
able to stqre the pi pese_1 hori zont al | y.e Tgﬁdgit%hilsgqﬁcgﬁeve ly?ﬁ%ﬂ\i}gg&g\b\kl%d and
ti me consumVHB the iperepseriidritiing depth oWgrabe regentt years, theemtrnler of pipebdes t o

id [ j [ : hat te.ind dent.| i,
par al ol "y psrodd cbfier iy, B e ldfhe SRR iodiok snteliRERE Sands &B7 #bibs ne
derrick. Tihas besoarsintRadinglyorinidh) A\ BB &entid/ef grafiti i SuchQnf81ATNS daliieh Ween
a horizontal pqQsition and a vertical position Tn or by the derrick, and

vi ce vePsa nsighility. As gugh, it hegomse diffieulbiecsatisflylthe saquiements fonstelititya(Thim i n

the drilli [ 0 I 1 ln 1 case of .a retrieval operation .
i nvol vi ng E%gﬁgn F'&Q?P%Pg@téﬁéffl}%“,eg%ﬂ)ﬂprpﬁ}ﬁg@é}’}gkﬁm ViRE a1BeIFfSCeance,
as it will ispaitut Thés legdartalléss Tlew{bikgii Heaktalabon SRR REIINKIE E?ae!e has zs
been possi bl e lr’{&?t}rltﬁg}l’ today. A further object of the invention-has been to

provi de pi 78 stotadpipes thewind oatolistent axsa glsolincnsases, whichiont al | y

posi ti oned .g4 Jik eCk |V I n e main deck,, br.l it to a
verti cal pc():giintB .&‘Sﬁ{’ﬁm %brlé}?]gg%‘%é]&r% %ﬁ?}héagﬁ?% faﬁag CRBMIMERGE Stli)ﬂ%ebg%
connectied beerodesired id be attle togosi thé pipeshorizonmaldy, TheyhasHokdveinvbivelis al so
becom ng nor requi rement that eyerything is to be handl ed by use of

of, a
renot el y cBWFWSTdiaé’&%%ﬁ%ﬂW@amgweuhsﬁﬂm&- WO 01151762 ~I 3 JUL. ~~
PCT/ NC01/ 00009 It is a further object still of the invention to provide
pi pe handling equi prrent that is able to handl e pi ping goods of ‘varying
| engt hs, i Oae objentdfthpinventiomtassbeends provedest 5haitﬁiﬂ’gaéc¥hiﬁn¥ﬂtttm%a ny
significant rmdi;]fédcat' ons of the equiprment. Further, it w It not Be

necessary PBRSMIcReRdentxand in parallel Witk awedrilling agtivitien that mayi betis progressge i n

the drid | {d@ederrick. 1 ' ( S {qavention to enable
the centre_ of, "ar»ggi :{?stﬁg eﬁ#(t)%@@5%Oéﬁugm{%ﬁ%{%ﬁ%@%ﬂ%@@% %be
reduced f ohorizonfad position amda ykttizal positiosinlos byehadeiol, &id vieé eerba,WIHE: a
handl i ng. jg8,.\reover, e.present, i nventi on ai to inprove the .
utilisatio E‘F?@g‘é\’?&f’%‘ tnE 1540 oRerepen isthe deilling centredndhe dersicky Iy |

floor, by thedusdfth refrievhl sPePAdni8voNg e gntfx&rdrﬁf %%L?Lg,ethﬁfwﬂn]?ag@ @3“5"57‘%

drill floor. According-to the present 7 nvention, I'S ac
mal ti ng th@gwﬁﬁmqen@s ibwilbspred theroperetiqni wecomiderabip dotnpagedowith omat dss, nore

ef ficient, i re ticcularly by the characteristic stated in the
char ac?ﬂri‘%i&ﬁg’°%§?‘?%8f“"@?§‘l4%’1. One enbodi ment of the invention al so
conprises a pipe storage device; for horizontal storage of pipes. 20 In a

further enbodi ment, the present invention also conprises pipe handling
equi prent Aduphe @bjest of the dwvantion hps beenta pudvide pipethandlingequipmentihapisel v

hori zont al j L .an r oxj. mat el. ertjcal ppsition. in derrick and

vi ce ver saa.ﬂﬁé;ﬁ;eé 1%:1%%%% E%Oﬁﬁfp%ﬁplbeg l’éﬁ%&’é‘?%{é’o@?’ﬂ tﬁ? pipedackyen e maiRy ough a

preferred devkpstimgioto aﬂ&ﬁb&lﬂ&ﬁi&ﬁ,'@ﬂdbﬁﬁgﬁ?&@@@@ﬂlﬁg &h&%gg@§,toibg whi ch: °
30 gonnected into a drill string with a minimum of manipulation, It is also becoming more

ofa re_quj;ement that everything is to be handled by use of remotely controlled :
mechanical equipment. V |




Figure 1 shows a pipe storage device anal a pipe picking device according
to the present invention while picking out a pipe; so Flgure the
devices of Figure 1 while replacing a pipe; Figure 3 shows a égﬁgéﬁﬁ

devi ce ad@@Mﬂ?h 2to the present i nventi on hol ding a pipe; PCE 02pp~ WO

01/ S1762 PCT/ NCI)l/ 00009 4 . Figure~4 i% a perspective drawing of the pipe
pi cking device of Figure 3; Figure 5 is a perspective draw ng of the pipe

storage devy &5, Bbnbi GhIE& sfiil JFk %‘e%!r'n er %ﬁB‘ﬁoﬁd@b@%h%&lﬁg;&% bEnAGERBIE N9

to the present 1nventron toget torage e according to
an alter natuo\hamﬂa’pqﬂmgrgmdscﬂf vunenpleagﬂrsne rsxxgﬂﬁpnpesaﬂasgmde Weightsmda t op

Figuro s | e Saboll & Lot sasncaient pf e ity Tbeed wileitien, o

the inventimesshiydthivda fingér Biﬁﬁd iom8defrRR a&suemeﬁﬁedlﬂe stire RitkiAg device
according to the invention; IS Figure 10 shows an alternative enbodi nent of

the pi pg pifdddrng devi ce accordl ng to the invention; Figure 11 shows a pipe
pi cki ng device and two pi pe storage devices co-operati ng with a pipe
erecting device according to the invention; zo Figure 12 is a side view of

a pi pe ereqg isrlﬂlsdjﬁvdﬁj Ect DE €Y e it i@eﬁﬂx&ﬂfoeenlaﬁleﬁﬁé‘ Géﬂtfb%ﬁgrﬂﬁw fo b I8Wered
Fi gure 13 shows the pipe erectlng device of Figure 12 handling a riser; 2S

Fi gure 14 sﬁ@d\ﬁhewmdqﬂt@m@t ersaitp ge desipced fagfa ﬂxpa@mgenslallab@ndwbﬂgreamgtge
obj ect s; n alternative enbodi nent of the pipe erecting
device, in c\%gélglﬁt]ﬁ%sﬂ%}%gerectl ng devi ces work independently and in
paral | efp; and 30 Figure 16 shows the pipe erecting deV| ces of Figure 15

co-operating while erecting a heavy -pipe) 13 Jut. P~r WO 01/51762
PCT/ NOO1/ 0 ger, the present invention aims to improve the utﬂlsatlon of the ava:lable space

and/or reduce the s1ze of the drill floor, by reducing or ehmmatmg the need for storage

of pipes on the dnll ﬂoor According to the present mventmn, th1$ is ach1eved by

makmg the handlmg of p1pes in the pipe rack, and to and from th1s more efﬁc1ent and
15 more partlcularly by the characteristic stated in the charactensmg part of Claim 1.

One embodiment of the invention also comprises a pipe storage d'evice: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 approx;'matdy vertical position in a derrick and vice versa.

The invention will now be explained in greater detail through 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 Figure2 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;



Figure 1 is a side view of a pipe storage device 1 and a pipe picking
device. 2. The whol e pipe storage device 1 is shown in perspeg ix@ bﬁ
Figure 5, and the.whol e pipe picking device 2 is shown in per %e’ i J0%

Fi gure 4.wo ol3g7¢3! pe storage device 1 conprises two suppor tpcigndyressd 3 and
4 that are interconnected via a base fganme 5 consisting of two transverse
beanms 6 and 7 and two |ongitudinal beans 8 and 9. Each supporting. bl ock 3
and 4 is arranged in a tilting manner about a nounting 10 and 11

respect i vel Eighve 4 ise perspestive deawing of theqipk fickiag device vEFiguraBsans ar e

provi ded (not shown) for synchronisation of the tilting notion io of the
supporting blocks 3 and 4. The pipe picking device 2 acts as a transport
carriage fdFignieeis atpb_rgﬁcﬁvaaﬁawg 6ﬂtﬂeqﬁ%@ﬁarag@aeﬁwbﬂmguﬁenf,! ce .1 and e.g,
alifting beamfor raising pipes froma horizontal to a vertical position,
in order to bring this into the derrick, and consists of picking rs

col unmsl 2 ich are.l,ocated on a bas rane 14. that ,includes a
Congi 1 udh nan B s BRI ARG the B dovdoltBh WMRe O £

| ongi t udi nalipbearagtdevicaGdcdidiig t6 GnGMethitive SmBEEIIRRLES e bFesbitnidntiohNg ar ns
18 and 19. The picking colums 12 and 13 nay advant ageously be noved al ong

t he | ongi tudi nal beam 115 as shown by, arrows 35 and 36, either

ot nor. Tt kale B £ R G el oBen B AR AN PRERE B o e
pi pe pi ckerFigurei) particular for handling | ong pipes ox entire stands. zs

Figure 1 shows one of the supporting blocks 4 of the pipe storage device.
This issupported in 'a tiltable manner about the nounting 11 in the

transver se,g; <. . d ] . A
it oyl nddpagE i stOfold BB {767 B RETThe fick e ioPREnlink fo WSVl
supporting block 4. 30 The supporting block 4 consists of a generally
L-shaped cradle 22 that conprises a generally vertical part 23 and a
general |y rﬁg'i‘rf(?rﬁélseﬁ%’q L topt vigwafdhe pipe pickifgdavige apcquding todhe iveptians | s
provided by the free end of the horizontal part 24. The vertical part 23
WD 01/51762 6.9 $ JUL ?pp~ PCT/ NOCO1/ 00009 has a generally horizontal

pr oj ectison Eigurbyl Oishewklapaltenmdtivé\embibdinesnt ofjthd pipespitkingddviae atdoedingtothie 27

of the L-shage%'cradle 22. Between the projection 26 and the thickening .28
there is alBEPHYy shaft 29. A plurality of supporting arns 30 are arranged
in a rotatable nmanner about the shaft 29, which supporting arns extend in
parallel with the horizontal part 24 of the cradle 22. A respective spacer
31 i s nountRigurbdil\shews aipipspickingtdevipeaindswa Piperstdrage ddvadds cdpefdtimng with a
supporting_arns 30 have at their free ends a respective, generally vertical
stop 32. THEPSTH gglgzéevaqeeacgpr P thegRYYHOY hat each stop 32 rests on the
stop 32gunderneath, and the io |l owernost stop 32 rests on the stop 25. Each
arm 30 is designed to support a plurality of pipes 33. Wen the supporting
bl ocks 3 addswed2ds asldeadew of aipipgersctingdevitenenonding thiRigure 11 handiinga gl 33
roll again%&mahe stops 2S and 32 abut these. Figure'l shows a picking
colum 13 for the picker 2. This has been is run up agai nst the storage
device 1, so that a picking arm 19 is positioned i nmedi atel y underneath the
upper nost and nearest pipe 33. The pipe storage device 1 may if desired
conpri se ndfigureAdshows thepipe cractig devick of Figare 12 bdndling airiset;ong pi pes . or
entire2§tands are to be stored. 20 Figure 3 shows the picking colum 13
with thé picking arns 18 and 19. The picking arps 18 and 19 nmay (as will be
descri bed iRigige d3ishows Slidhipe RRIcENE defick BPFifura I hARiMg 3lpNdotjbds;si de of the
pi cki ng colum 13, so that -e.g.- the picking arm 18 may be brought fromthe
position shown in solid lines to the position shown in broken lines. 25 In

Fi 1, &k o L . | iyl i pe. 33 d i 04 thi
To the post e5a 12 AR B ekhalife ARG Gy ot leufa PR WG, B WPaINR" 18
pi cki ng ar pépeldtecting dsricds wdik ihdupenderdtlyendiit pbiallelg@h@m 13. 1t nust be

enphasi sed that the sanme novenent is being perfornmed at the other picking
colum 332, synchronously with the novenent at picking so colum 13,

ol um %12, syn; i _ at pi | _
o i1 Ted inodGHRarS F Mol bl dE ot el ST whEeAER 01 5

posi tion atheavepipop of the picking colums 12 and 13.




~ 3 JUL Zpp~ WO 01151762 PCTI NOO1/ 00009 Figure 2 al so shows -t he supporting
bl ock 3, .however here it has been tipped backwards so as tgjr?hﬁ e pi pes
33 abut the spacers 31 and the projection 26. The pi pe picker w
ready toW@ ®E876 pipe 33 into the storage device 1, by pl acyNpahb®on t he
supporting arm 30 behind the stop 325 The base frane 15 of the pipe picker
2 is also equipped with wheels 34 (see Figure 3) to allow the pipe picker 2

to run towar nd away. fr t.he storage device 1. Tt is preferable that
the pi periiente T3 8 View SR BF srs Sirishg e HonickiaaidRmee xR of 1 e
pi pe 33 i nwhéld@ipd storaps H¥dcal iPshoWPmRESpBEeRe Fidr®B, &Y fhg%JHoYe?iée of "a
pipe to or receipt of is a pipe from e'.gF." alifting device designed to lift
the pipe tRickingdeyiceZiis phasyn inperspectiveisrFigeretde i ng this into the derrick. As
shown in Figure 5, the supporting arnms 30 are rotatably supported in the
shaft 29, so as to allow the arnms 30 to be swng to the side. Wen all the
pi pes 33 HEepipestorige deeiteviechbniprings OME subpoTHE blodksS arfl SiMabget 0 the side so

as to allow access to, the pipes 33 |ying on an underlying arm 30.
Conver sel yintereasaeeiad yaa b@eréaén%%msuaﬁmwf e trasvigrseibeping 6sand J andiwoar m 30

above is d%?ag | 4l ver. t I oaded area sp. as to allow
pipes to Eéﬂggla le 58%@%%%@%%@%@@#@20%%# H‘Pé'raé]ﬁﬁ 4 ¢ 8pl ock 3
and a cor reapendbag aanouitihg! TearfiuIN@Esdctideld o te thhndidrbe Bddny 6land 7 _

si mul taneously., The actual ao sw velling operation is preferably carried

out by nedRPErvely Metnpare proyided @ebshowa) dersynchrppigatien of thh siltingmotion
alternati v ' : age device according to the present
f ngﬁ%[eblgéksas é&&’% 9 g P

invention. T evice 101 conprises a plurality of generally
vertical fingers 102 2s that between them define a storage space 103 for

pi pes 33. @e.an&e@;ﬁé@zare connected to a, bearer, 104 by their | ower ends,
whi ch bear&t® R PI§ VISR % 36 95 pirersperd erITisge forinipesitp bs trmsparteddesi gned t o

ey or o4 enARORoRARTERIEY and S Uit B 0 eis el DD o RABR |00

the out er tdiaarsicel pasitidiin qrilaets blihg thi8 ikto ghe derficls S ohatsts OF pickimg devi ces
101 and a pjpe 3'&ck§r 2 'iuh t i% pri.nci pally of the sane design_as the pipe
pi ckerne lanst2 25 VER erolnckiedon axbasetamg 14 thatigrindens Jgsudinad

beam 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 ez'ich other or

20  independently of each other.

It is also pos.fiible to provide more than two picking columns on the pipe piéker 2,in
particular for handling long pipes or entire stands.

25 Figure 1 shows one of the supporting blocks 4 of the pipe 's,torag'e 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 thé 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



Figure 7 is a top view of the storage device 101 and the pipe picker 2.°
Here, each pipe rack 101 can be seen to consist of two supp@ tivngykl ocks

| 05, each of which is equipped with a nunber of verti cal ;'E ()m@%é. The
di st anceVRAREE the two picking col ums 12 and 13 of the b'&gial ris
set so as to allow the whole pipe picker 2 to pass between the supporting
bl-ocks 105 of the sane storage device 1 OlL. On the piping deck 50 are

provi ded rgjql I | 1a i Te] :

ol 1 et pi s geAalp oGl FiojdclBn DERS i (R R0 A BKIMEDS b SRRt
required repherdd ofithek-shapedheradle@2age devices 1.01. ~o Wien the pipe picker
2 retrieves pipes fromthe storage devices 101, it will first retrieve that
pi pe 33 which is located at the top in the nearest storage space 103. Wen
al | the pipasveBitR 8R0IGEDS RY Bt thicRBAhP2S AR R bRAE 8ha®39. A PRulitge

pi cker 2 proceeds to Tetrieve pipes fronthe next space 103, starting with
the top pigfsupportingahis 36 precasranged [ guotatebls maraevaboybtheisha§28awaichdet ai |

h he pi cking. ' . of the pigki 12 i
AL A R T s e s s T el Mol
vertical cebpedtvespleet 31 NOnbhritad Bétivesh €f: s0Bporiing dnoB0lod He dHagt29eThend

vertically fromthe base frame 15 and inclined walls 122 and 123 that are
angl ed zo suppentiag asas 30dave at theis fiee saget raspective gengrally yeutil sl 32oTheind are

oo connectads DA YRR LndehiiAn ol R ey i S BE R D0 0
ext endg O\/[g{jveﬁﬁogﬂaﬂﬁf?,mdts\Mﬁq;ﬁb stbp25. (hidden in Figure 8) at the top 124 as -

of the picking colum 12, an internedi ate wheel 110 at the point where the
inclined wall 122 and the wall Z20 neet and a | ower end wheel 11 I by the

oheel 112 Epah M RGaptd ® FERMLRANIAG Tl Y, WS U iiptu RS on
i nter medi &3 gndvp el tilleiRolthe positlorashowiein/Rigure I\iiRrpipdsts rollclgainetitheatops 223

T e Rt i L onsopiches sl b heaies . S BFOR «he
the pi S o ap sebigPle PR, o W s B GRIERREL b BRIt SpRRRISD S 2T
st agger ed undeireathsthd appattodt aethdapest piped3pi cking arns 18 and 19 can thereby

be noved independently of each other. In Figure 8, the solid |ine shows the
pi cking arm 18 in one possi.ble position, while the broken Iines showit in

anot her pogsd it T . and.: i | each
other be rERLBE sBf dcblko TGy B dESire ook R M AP EROBRIRbIECs Do |
top wal | Ipsticulirlysifdosg pipesor entixt stapdsiredobe gidkeddnt to the rel evant hei ght

interval within which the pipes in the pipe rack are stored.” The wal I's 120,
121, 12%, 123 and 124 are provided with through grooves 130 (see Figure | O

"' th ' 'f&ﬁéﬁﬁ g&ﬁq AR g eh th
nove. irgu%q ur ealc%ls ov\gban' ocl) |rre%tj‘ﬁg?mtgﬁe pl%e pi csk%ira%@:lﬁg?wi%%:udeseg
suppl enentams 1Buandti%may (@i willshepirseriit inpyedterdetaildrelos) be srysad daiviby a
i lift 139 that 1 I i,st f L uat !

Py aul i ¢ H978 fastiae Br BN TEUSEAISoro tRke Eyht RUBRER | &I0eE RALETIERL o

the frane fém @06hdlicn HdiR irtiid Iiet ROMRTERoh ShdwHRTHREA inddshaped for k

141 consisting of two |egs 142 and 143 interconnected via a base 144.- The
is fors is showm in its |ower position by nmeans of solid lines, and'in its

er positian b ans, of braken |lines...The pipe Lif.ter .139 i ed.'to
ol d 1 b gt B e PR plsE BT peadids pivstof i8 and, beng i i o B HRARSE": o
be hel d bysHo iR Fifire3, &1 WhichitHe /pipe RMHRIIKHtwESShE PRdkinPards B & atthé he 20
storage device 1 or 101. I'n thesé cases, the pi pe picker 2 is used to

transport toppéshapickisgrobingn 13, It mustbeendphasised éhat thesamenmevergentambeing al |

types of pipkng | be .brought tao the sane.positiaon.as that of .the pipes
that are HBrE e?%¥{t}$eot€?ré:é&g{1% FY syctfongusly yith &secfn,g‘ﬁé?nt?gﬁtcﬁ# pi pe
handl i g esplinhEB} alficughekidiPhet showdds EHd Haded ¢h MY nBRertHedkigolt biprdsi n an
expedi ent manner. 25:Fiwe 11 shows how t he gipe storage devjce 1 and the

pi pe pi ckekifted inpagailel fomya pesition of theupperéing blocks 3 1snd & 1p & Resition; 2 e top
greater defai 1 i or stands 33. Here, two. pipe storage
devices 1 %ﬁ%kfﬁﬁg ‘B@?%Fﬂgﬁggiéh either side of a pipe picker 2. The pipe
picker 2 retrieves a pipe fromone of the pipe storage devices 1 or 1' and -
30 transports it up to the pipe erecting device 201. The pipe erecting

devi ce 201 may be

Dy




| ocat ed i mredi at el y 'above the pipe picker 2 or at a distance away from
this, across the plane of the paper. G appler claws 204 on thg JULPggs
erecting device 201 are lowered and grip the pipe or the stand 33, lifting
this up. YHROMIHE? pi cker 2 may al so receive pipes 1 ~ JUEBCTRNR0I/00p99
01/51762 10 PCT/ NO01/ 00009 fromthe piﬁe erecting device 201 in order to
put these back in the pipe storage devices 1 and 1'. In Figure 11, there is

al so shown Fﬁéﬁ@‘@ 81s62Roti e ﬁ%éo 5%3%% i gogél 2%ef f1Rhs HE gtbaél&vzgds

underneath t pi pe erecting VI C ererence .1 s now e to Figure

|2 for a noseasietmakethepimasa3pbubthe ahaderse3 Ipaathe proj eation e The pifQlickeni ch
is | t ed ca drilli 1 g. . sh . The pi icker | h i
i gure 1. 19 v ey e abitd finke BeshusasabeRe o ay piasa b e
conpri ses asiipeeift 4hvge belsnl ¢ stdp3havi ng a large nunber of stands 33

- lying in the horizontal position, which stands are in turn conprised of
three sifgle pipes. A derrick 211 projects i.0 vertically at one end of the

in deck 2 di ki | _.ton. t drilli . ' t -sh
oper at o5 al ShE bata R0 oA bRRioRBE ks Mhodapnp B FA IR 34 BBt PR E) o
~suspended f aléw tHEEpigE bidken? torRg toRardsand Avad iR mthéqtdragaddwcd/ Pt Bht st and
33 in the derrick 211, and can lift the stand 33 up and down along drilling

centre C. ApPmirable teptdheipipsmigksr £ alsg bemble te rumalang thelongitedingl axiy afdhe 216

near drillipg 14 i \V I pt o, and out of drillin
Contre C  ThEehsfer o M n dbpignGe o5 on Bruelibnbta @ B hrretdifior
tighteniwp bpiediomh@qt. atliftifig @evite Hégraid .mQh@p?eﬁév%kﬂmiﬁMnﬁéma 33,
as well as tq release and spin the pipe joints 214 out agalin. The actual

pi pe erect | AEngBYS ko theideshelor i ses an el ongat ed boom 202 shown in three. zo
different transport positions on the rig. The boom 202 has two grappl er
claws 204 associated with it, which are able to nove in towards a stand 33,
grip it andApishéwn in Figuté Snthe Repporthey ahar3dgge dstatably stpportaidiinthé shaft 29)&0
stand 33 during._the subseguent transport. Each grappler claw 204 is pl aced

at the end 8%toRllow: thesoms SRde basyunetotbe sidecWhenald hapipsdhbavabesh t he
I I : . s 5 |
96t bt odf by PV RN BEHTISO i 18 sh o bAS s A0 Aoy Recest e BIJEL SRS S

arti cul at edlyimgorean tndérhyénd amn80.0onverssly, vden b arm 80has beshfitly losdedovidect ed

~in, an articulated manner to the arm 205. The, boom 202 is further arranged
t el escopi caPiP§s 2 4hgasm Olaéﬂ\j‘f 15, $WuRg bagkton postion yie fiedylly Joadeg arm sp 8% p.

Thi s S . DD
Shortor T ensplovPIBePRAGE feldded dito P &R0iTE Ond NENNP Lt RO BIoEk 3hnd s
hal f of t hecdrrespmili®g hem imthesupporting bjock dewillswivelsimukawbusiyaThelaotealsi on

than the other half of the bogm 202. e half may pe pushed ipto and gui ded
in the & hefWIE ,gogﬁ@tjtp’;}g?pwg a@g am%& out gy meangl op an fctuator and remote d

control.

Figl};e 6 shows an alternative embodiment of a storage device according to the present
invention. The storage fieque 101 6omprises a plurality of genera:ll.y,"vqrtical fingers 102
25 thgt between them define 5 storage space 103 for pipes 33. The ﬁngcrs 162_§re

- connected to a bearer 104 by their lower ends, which bea;rer is located on the pi}iing '

- deck 50. The pipes 33 are designed to be stdred on top of each othgr,_ and the bpttém )
pipe rests against the beafer 104, The disténce between the fingers 102 is slightly

- greater than the outer diameter of the pipes 33. - |

I R |

Figure 6 shows two storage devices 101 and a pipe picker 2 that is principally of the

. same design as the pipe picker mentioned above.



~ a ~unmp~ WD 01151762 PCT/ NO01/ 00009 il interlocked at the gilesi red | ength.
The di spl acenent can be manual, by neans of rack nmechani sns @rJllH-y MAans of
actuat i ngyeyi/dnger s acting between the two halves. |In onepeRihdMildobdd" Of

t he boom 202 gui de neans have been prgvided .in the form o? S d\m e?s 207
running in corresponding guides in the formof guide rails 208 attached to
the top of two horizontal and parallel girders-220, which at one end are
attached tBigure? i topkview ofitheustaragandevide 10 eandtthepipepickar 2. Hereaedvhpip®
supports 221, l.acated on the mai.n_deck 210, The gujde rails 208, nust extend
far enough’zaflé\)fg?(ﬁ%n RECH P CPRSHY o@%@,sgpp@rm%g okl d EaRRfwBigh it equipped

brought i nivitha raibak bebertieal fidglps 182! b biwddn B Yotk fhid
other end portion of the bogmggOZ argth’?f)ﬁB&r’gé‘:"ﬁg’é Megﬁ%%SQ'E:ot a'%q?un in
gui de r ai | &nd7ZbBof the pinsdiekss dnsat s by tovadiowi thawhole pipe pipkeh? talpassibetwedhl. At

t he | ower ~ . . vertj cal ide rails 208 deflect out
ont o t\#g glﬁrgg‘él?é&g%]?loglﬁ%1?%%fq18§?mﬁ8ﬁ°fa}g&ﬁieﬁcetlﬂg' guide rails 208 ,run
essentially horizontally out onto the girders 220 for a short distance, rs
In order tQ descrjbe a pipe handling operation using the pipe erecting
devi ce 201,n£h%mlam£de§k§ﬁ@éemomedﬁaﬂsfﬂp i sdongwhichitespipa pidiier B cammoyedmn 202

lies horiz I . i 0., The ar 205 are ni pyl ated .so as to
bring the %}ra%‘gﬂggf\é’}lgéc}ﬂ’g‘g@ %ﬁggé%éﬁ%rﬂﬂbﬂ ﬁéhcpﬁr{gr@g? g‘f&‘f%cefll@qoﬂlp#ﬁ%qq’l?fin deck

21 0. The greplapé pipes iroths s@Rdgeddviced 161.and 33 and |ift it up against the boom
202. Then the boom 202 is run along the guide rails 208, 208" fromzo its
hori zoHtal position and gradually to an increasingly vertical position

until the ' ntigally vertical Siti, l ong the
dor nok. 211 TR AR tR ek P releldl oS Wi e torkf doviie SO0 s A BrhooRE ' e
stand 33 ahet pipeBdwhichns dgaiadsdt thidtep e 4P ndarbst #6raghepade03WeRN202hé s i N
its final, .vertical OSI'UE&"H;E?? arnms 205 are manj pulated to bring the

|
grappl er HiBgRhaysReerretrigve negeeskinanel 103, thepipg picken? pracesdsnin 202, and
| oh . | R e . T
Dl evat o TSeNE pibde ot e i a8 90, S0l Wi W ipd b0 SRCRE 1 1

aroundtst he upper pipe joint. The grappler claws 204 | oosen their grip on
t he stand 33, aagpage arns 205 girge,acti vated 30 to w thdraw the: gratptzlger
clans 204 FLEUEES show 13 gratergistaitfinev the picking ames ara sweninulated, Gaael @own t o

t he pi pe rp%kljn j [ ) n . ' epeat the
above descri be%é%‘ﬁggg? ?gﬁéﬁhotvﬂ{m{ﬁs %ﬁg@d‘?‘gﬂ l?gﬁgﬁ&@c}%?&ﬂﬁl 1/ 00009
The st and geBeraliyvveticehabduhn comptieingIsewightsid? %alls 220l abd &2 5thanektadd i s | ower ed
towards a verti.cal pi string 217 located bel ow, called a "stick up".
Nor mal 1y, Verisally fonltHs bass framd 45:ang ineliped mealls 422 end 123 fhat Arcangded st ond 33
i ncl udgs aowhrds eich dthert H6mRE¢HLHve %@Qaﬂ@ﬁ@%ﬁ Waﬂ@&e%ﬁfbc&&sﬁﬁ%&ed Into

t he pi pe box, the spinning and torque tong I'S run I n agal nst the pipe

j oi nt. Thegengalyiareged bopgwiall 124. perforns a spinning operation to screw the

pin into the pipe box. Then the pipe joint is tightened to the correct
make-up torque using the torque tong. It nust be appreciated that the.onm

Ao b . Coiate h
may  behetpic H #nd @ﬁ@%ﬂﬁé&é&’tp%%p&é’?&tcﬁg&%@%c%@s ‘i@‘?%xt'i | ébﬁ'.

drilling centre C._ Thus the end projectio and
pl acenent T&e chaia 197iextenda over aompepasl wheet 108I(hidHen friFigoress) abthe top 184i ng

1SS0 of e 8 Bl B, 5235l Vpedl Ao 5501 B Gt oo

between t kealhi22 stdrthevating0tniset wad b iGdr RASHHdPT11 B thet . 1s Figure
13 shows the sane pipe, handling equi pnent 201easltﬁgt. e‘gﬁgﬁ:ﬁﬁlﬁﬁg gure 12,

and equal dba eontiaeusehein §08 extendsovenae uppdrendwdeehliteviich it is the
P! ping 90%18%'1'&% i_? ﬁ)ggfgpgéﬁsgdet gﬁhe glll I;v%zraé 1f9[ gnmm'ile uerd‘i:’\a’céL %vhee;lheb%ge{teagatgt%g d‘s 'S

now a riser-or pro '
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 aiong the line IX, Here,
it can be seen that the intermediate wheels 110 and 113 and the picking arms 18 and 19



tubing 33'. The Figure will also be representative of the -handling of
casing. The riser, -ao 33" has considerabl e di nensi ons, and has dWkal2004r
pi pes 223y@efisPgpyancy el enents 223 cl anped onto the outsigernbigodoasr
.grappler claw 204 can grip a sling tgol 209 that Bol ds and gui-des. 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 (Bibge 33" by neans of
cl anps. Heuwxs staggersdiinghe sideweaysditastioniThepicking pamst §rend &% camtherebarbey t he

grappl er cl S % k erngnent by, ext dfromthe,boom 2

i1 ¢hi o RASRE B Sontl or £ APOmBE IR FIRS S fud SR oo BRI .,
33" direct liyohepaxsidie positich, etiilerthe brokbh UHéLshbiv it b andtha i stib maithnpThe,
handl i ng equi pnent 201. as_ in Figures 12 and 13. Here however, the object
bei ng handREBS 1§ 2pbi9 may; 1%“4‘1@@6@31,}’ o gechpthes keanoyed figes gposionby thphase r om

on e . . el iy ok
217, "antl Ao s Aagiy eyl Gal 184 F bisplle ¥ ReBP bl Pl 21
item 33f. ", relegmt geighbinxe:cri/aslvhiﬁhiﬂvh%qhﬂhe tp!imlin?xeqﬁpé ﬂt{::k@kﬁﬂo%fl‘hyvv{ma?shor da
‘ [ acges .the directigon of trave a sl.in at hol ds
D Basket ot d02Y: 1ilaa a8 34 e prosidd it thiough sBpoves 10 eseises 465

PCT/ NCO1/ O i 2] bl WhEeR 202 i

vertical, ?ﬁgg%%gﬁi&ﬁ R&J%%g@?ﬁ?%@@#?% ér?d’g&(?r??% ng ceﬂr%tgf g?ﬂ%.m ThenI tS he
el evator 213 can be brought down to grip the pipe joint, the grappler claw

204 can relgease, j.ts hold, .and the basket |s | red . onto the,drill floor
216, o Tor ROl Povammbnimentios dioppe aicker i Mobiiond SRDIRERERY [ | s
clear to s {1 Lkl i At Qhs lngl e
toms vert ForE: TP sHiptmbEn G GAe el Ry BB il 130 3 e icnd

i tens fromcommistyef an acthatpo’4(, ieqn aduydranlit cylinder aéshaivn. |One draboof thecplinder
hori zont al sition a i ce versa. ,This is the nove t that js.required
o t b ougnd B0 3= cenipheal foy e Hame] S G fh toercanah eI 1 PssromllE Vind t ne
main O i ghdpdd d5le 41 daneidtinb6r o RES B4 Ald 14XinRABleENA via a DG A4S TRY
advantage that may be derived by use of the present. invention.as a result
of the 1pi p&ukieshoynsindtsddwieopositiort by mgamnef solid dinbs; andtin its uppenposition byuch
space in.the he(iéght di rection; and as a result of the efficient pipe
handl i ng aBSPEREPHYeR WiSSyevi ces according to the invention descri bed
above. Figure 15 shows an alternative enbodi ment to that shown in Figures
12 -14. Here, two pipe erecting devices 201' and: 201" are arranged in

separ at e g&helpipedifies 129 8s vseddo holdlarge didrhetenpipes; cigacasing pipes drati aczogdthehave

b | t di ’ d i.th i Of | L th
or i zont ai 19 6P 4t BR Y ok KRR R aahre 3ol stined tp b3tnged flpen0-
and eah Ofiotdee devio8 1950 XHURISAS thc3de pibRet PANised By kgl gipisd] © be

designed in the sane manner as the pipe erecting device 201 of ‘as Figures

| 2- 14., | betwiggn p@we vranetsad Shexdartiols Infthis mangera of piping aoxy bedironghthe
grappler c 4" L 204" .t e.rotat.abl e ahaut. t he_l ongit udi xi s of
t he boom Zt@ﬂag%xgegaéﬂgxrlégﬁaeaépf (}%R}Pe% att*‘ﬁ?%%?@dﬂi*?‘? p.lPﬁéPoﬁ? & eq’&%%@ be
brought in 1dl,rseghdtmua~rpciipk haddling egaipkdeat @or HplEas desBibed BElowl) ften pi pe
erecting devices 201' and 201 " are designed in the same manner as the pipe
erecting dBdlethespingm expedieatmapnerj4. 30 By using two pipe erecting

devi ceg t he capacity may be doubl ed. WO 01 /31762 14 13 JUG ~~

PCT/ NO 1/00009 Figure 16 illustrates a case in which the pipe erecting

devi ces 20Figuatll Pws E@ﬁﬂm{)ipé gtotdgeldetick Nhnd thepipelpickey 2fepdapipe » €. 9. a
drill collar. This pi e transported up to the pipe -erecting devices

by use of EREHRS B@/i%'r ﬁ%egla agitideseubes incerpater datail belowh wikth pipesorgiands 83; by
e o . 248 PSR ' :
orecting BT 8o bk Krabb gBAEK i L EE pERRRIICLithel Bideleh iR o, P P

225 and 22Ghe pipe pickee 2 r2@feveddpipd Grodh 0né 61 thePipd d16ragk desic@®4 'or 2hah 04", so
that .each yoke forns a brjdge between the boons 202' and,_202". Each yoke

“conpri $&s HABPARS U todhe pin cpoating detics 28bpFhnping eraciing device 201 mAYDf  t he
beam 227, ?c.{&g.teﬁ.iﬁnhf “911&%1?/ Abes o pgéﬁ éi@ﬁeroij&ei[t afitafle Sy ROM RESacrdlEmAT M
-ongi t uo y adj ust : -

228 may be i na
plane of the paper. Grappler claws 204 on the pipe erecting device 201 are lowered and

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



to Further nodifications of the invention, beyond what is nigt 2@“ above,
may be envi-saged.. This includes using e.g. a crane to repla @b in the
pi pe rackwomstsead of , using the, pipe picker. The pipe pi ckeT/NOBY/0DBY
designed so as to be able to handl e saveral pipes at once. It is also
possible to i magi ne each pipe picking colum. being is equipped with nore
than two pICkIn arns, so that the, pipe picker nay handl e several  pipes

separ at el . q@th%plapwcsaaéémas%mwet %%CB¥%@?HP§é%WSWth

only one pi | flﬂ{qg‘io ed
back stop tlg egafﬁ?g} ed%&ﬂ?ﬁgﬁ%&p ooﬁmzog{&ﬁg%gl. ](nagi?gluﬁﬁgtal ns téél)c()f t he
ot her arm éqmpnmtlmuh@ramhdmﬂipﬂa'ebﬁngdm/immi.pl cker is to retrieve pipes
froma rack on one side only. Alternatively, it is also conceivable for
both picking arns to be brought down on the.sane side of the picking

column, 55O eéflenge iy e & PiRuftl 0k d méke|defsled BRMBHUA bI hoPipd Gbiting ng_

lifted. It is al so concelvabl ethat e picking arns on different prc
col ums maydevise 2 uwhichl ie lacatedi onfacdrilling Irlg\,(abisshown) a’.@letp)pepnabd:res nbshowpe

R

co- oper at i Qforh e eﬁé@ﬁ%%&havr\f&héﬁbéﬂcﬁ'sﬂ HF' 91 V&Flﬁ%ﬂ?ﬁlﬁ@l@ﬂﬁ%ﬂtﬁl%s {gsent

invention, provided this | ndependent” cl al 1s.
~ 3 JUL 200%higksignds areiin ture comprised ofthieeasirigle pipandi demicki2pé projeaspri si ng a

a1} andta peaRaly et gugond hEBS R i P A ebaiahent opipiud Bl MEPhite co

(12, ~13, I8ot slﬁivna ldpérats AHRSANRAE cdritrelT Gk théRleidReBl 1( AB)eldvatdr @13
substantlal ly in the hori-zontal position at different |levels in_a pipe rack

(1, '101), suepended from the'drilling machine carshandle 4 verticallst upright stand43 gothe neans

(3, %103 YRRt Shl 0B RN S5 Snd 8056 ol MM enkic 4 Hiofio? (20
I s ad ~ iand téryat tod2e21D is wuacéﬂl 1 1C) cﬂﬁl/ﬂ&ﬁ'&%h%ar drflling Bent?T, ﬁﬁrmay Be at
| east two first picking arnms (19) that are placed at a horizontal distance

from eaéh daonsd lamndr@taédn&mwenbe ﬁﬁa&‘be spipsingranil onqye tangi3124s nged tand t o
Subst ant i o PP RGP SR ob e Bplrek oS b Diod Rhus e bl bl sPancn g, o

Caim 2, G)vé]lafstb release andispin theipipe joftsl214 Sutldpain, t he pi cking devices (12,
13, 18, 19) conprise at |east one back stop (18) “that is designed to hold .

the pipe (33) that is being lifted, the pipe (33) bei ng hel d agai nst the
back st 9 di
Lo ai m 3 i et pijE crdcity dBuEe 209 oBlylibe i clongasdeybm 2% HEWEE BREY L ™

(18) i szlo}‘ ordnﬁ’etehwmspen@nsiupns:kmtmﬁg mheb&bmmzaidsmgsa@mmm yar:: m)ved
vertica Y.

|-|

‘associated w1th it, which are able to move in towards a stand 33 grip it and pick it up
from the pipe storage device 215 and retam the stand 33 dunng 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 artlculated manner to the boom 202, and the other end of which is

connected in an artlculated manner to the arm 205.

The boom 202 is further arranged telescopically aldng its léngitudiﬁal axis, as indicated

30 “ by arrow P, This means that the bopm 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 aﬁd guided in the other half, and they may be



30 S.°. A device accordingto daim4, char actari sad, i nthat
the first picking arm (19) is designed to nove vertically ﬁ(? 2@ Myde of an
essentially vertically oriented picking colum (12, 13), a at the
second pWVOKILAE76r m (18) is designed to nove essentially vRCTiINOBIA§I0ON t he
ot her side of the picking col urm.(12,1113). ~3,IU, 200 16 ' 6. A device
accordingto CdaimS, char actari sadi nthat the plcklng arns

18, 19 [ 108 h f
Whien s i SBRRROPAIAE Al dreATBRR o BBt R et Binle] B ot s
(111, 124)memmsmafrb9rmeﬁa@factﬁa&¥gcﬁmaeﬁsm@uﬁgsﬁ%aﬁ%% aglves( 109, 111)

are staggered horizontally relative to the other chai.n (108) and its
associ ated wheels (~ 12, 124), so that the picking arns (18, 19) may be

roved | ndogapdcnl b ARG EAM2 dhfle edl YN G0 TRSRAL BnE Fudiee OF L1,

preceding clains

equi pped whdele2(H meaninigfih ebrréspdling paides e f5RS of ofidP e4iR 108 vaRmReg. f or k
(141) ~and an actuatar, . (140) %Jgnngltg{g?d to the fork gé(ii 1.1), V\kﬁ ch act uat or

(140) is % WP&OW@O@% m,d paspliel @irdars 2@Qs‘§hlch at pye ¢nd arh ettechet ite tie
direction.g t?ét\ﬁl r e.stor.age

dlavi cel. (r, ]Sgs 'Q\é%&gt {ggg%&g%gémhﬁ%t@h@e%ﬁp%ﬁﬁésﬁzgg??a'tgdg(gu )m?ﬂ?gor di ng
to-any of deblezméﬂmgm@emnaosmushextemcpﬁrawgmewdﬁwm@dﬁmm Tedde cappri ses
at | east aﬁwo ortj I ck%hé;% 4) mainly for horlzontaF support of a
o pl ural iAW &?‘CBB 0%%9;’3%5 Info ,aparaéle}posglqnwnt&tt@ dyilling centre@tAkach
suppori n i ar s Q) on
whion D e teteidhortbn oF IR igRra®) BodlS irbvigl wRbERR0T B8 Ahetide) T
supporti ngawm’ p@@ed emtlamngeﬂlyﬂb@gmmﬁnﬁk@m Apttddotef &8, tid  one end
of the sup‘)})ﬁ %} @?ﬁﬁt hat t he arms éBO may' be swung to one side
![n (c)jrder 'S ,ax faE*E s?so geflent onf guta thegimiess @Bﬁﬂdﬂglﬁtmwfdbeacgg;dl Bg
o Claim >

T free o 18208 HuR chechidll oxiAbofaily b B E e J06 g By | "
bottomarmrests on a bearer (24). 30 10. A device’ according to daim9, c
harlg }.forns part of a cradle

the b
(o3 18 ot aftier 19.08efné p pige %Paﬁ%ﬂﬁ%f‘g{ﬁsrl%ﬁ(@eﬂ’m CrpcsEdexine 0l patarts

desi gned ﬁg)mhdéwtﬁlagqﬁl Ig&qﬁ'@ | f the
pi pes (33) nma 1 JltJi? 004111!&9%%1%]'}%11&1 ly a u?esaﬂ o%@ff%%eb? free

out er endg2f erﬁemar%é r:l@«fﬁﬁl)emplumedameamt?tbemgelehie gmpplerxdslemﬁ1‘204>Iflowﬁ11@!10|£thI ((]I 3?)
t t 30) that t

o B A 8 Sl o e s Bt

pi pe st or agagaiamitebédm 21)Q1Théﬂ3ﬂhe%eoﬁ%@% f&ﬁé@x tgﬁ:dér%ﬂ@i@é”ztoscﬁfom age

(2) according to any of the preceding clalns pl pe Storage device

(1, 16%) Hshpvizanial pesiticaand sradualiy boen icrepsinglyctesti¢: posijiomantil §1e boom
golr | zont abys UR#QH in%h As@ltdig lvelt't}éaf)posﬂld%eaﬁoﬁgg’ J ’demctfc_fl L. Tgrougﬁout B 'S 2

n that
~ operation, the grappler claws 204 that hold the stand 33 are brought up against the boom

202,

25 When the bbom 202 is in its final, vertical position, the arms 205 are méniinulated to
' bring the grappler claws 204, still holding the stand 33, away ﬂofn 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
0 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 retneve another stand 33 and repeat
'the above dcscnbed operation.



io supporting block (3, 4) conprises a plurality of generally. vertically
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pi pes (3%‘)009;17626\ device according to Claim1ll, ¢ h ar agciNBotodoes a d i
n that the 1s storage spaces (103) haye a width that is slightly greater
than the outer diameter of the pipes (33), so as to |eave the pipes (33) in
each storage space (1.03) lying on top of each other in a single stack. 13.
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boom (392). . .,~15. ... ..,. , . to . .A device according to Caim13 or
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i n

211, théréby msertmg 'the riser 33’ directly into drilling centre C.

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

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



30 associ ated, grappler claw (204.', 204") for gripping the piping

goods, (33), Wnere each end portion of the boom i's provided with supporti ng
gui de nmeans that run al ong guides (208 ", 208"') ~on the dri{ld iyog z0p and
the derrwelofsefpectively, and the boom may be run between, ?M}roﬁ)&)lgrrately
hori zontal position on the drilling g4g9 and an approxi mately vertical
position in the derrick and vice versa. 1 3JuL 200 ~:i9~~ 19. . ~ . A
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20  The guide rails 208’ and 208°* have been placed at a distance ﬁ:om and on either 51de of
aline L that runs honzontally 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.
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Figure 16 illustrates a case in which the pipe erecting devices 201’ and 201"’ co-operate
in lifting a very heavy pipe 33°, e.g. a drill collar. This pipe may be transported up to the
pipe erecting devices By use of the pipe picker 2 and the pipe lifter 139 shown in Figure
10, by use of the crane 150 or in another expedient manner. In this case, the pipe '

5 erecting devices 201’ and 201’ are connected to each other via two yokes 225 and 226.
The yokes 225 and 226 are held by the claws 204’ and 204°*, so that each yoke forms a
bridge between the boomé 202’ and 202", Each "}Ioke compﬁsgs a beam 227, an arm.
228 placed approximately at the middle of the béam 227, and a claw 229 j)laCed at the

. outer end of the arm 228. The arm 228 may be longitudinally adjustable.
10 '
Further mpdiﬁcations of the invention, beyond what is mentionedjabove, may be
égvisaged. This inciudes using e.g. a crane to replace pipes in the_. pipe rack instqad of
.using the pipe Iiickér. The i)ipe picker ;na{y be designed so as to be a‘ble‘to handle
several pipes at once. It is also possible to imégine éach pipe picking column being
ts  equipped with more than two picking arms, so that the pipe picker may handle several
pipes separately.

Tt is also conceivable for the pipe picker to be equipped With ohly 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.

‘ .Altematively, itis alsq conceivable for both picking arms to be brought down on the.
same side of the pickjng cohimn, so that a pipe may also be hield between these while
25 being lifted.

It is also conceivable that the picking arms on different picking columns may be
adjustable to differgnt levels, so asto enable the pipe picker to pick up and put down
. inclined pipes. | ‘
0 A _ _ _
Any éombination of the various types of i:ipe piékers 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.
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betweena p1pe rack (1,101) an a place of use, the trarisport means (2) comprises picking
devices (12, 13 18, 19) that are des1gned to pick up pipes (33) lying substantlally in the
horizontal position at dlfferent levels in a pipe rack (1,101),

cha racterise d in thatthetransportmean51sacamage 2)

horizontally moveable towards and away from the pipe rack (1, 101).

2.'.

A device according to Claim 1, ¢ 'h a r acterised in thatthe

. picking d.evices.(12, 13, 1 8, 19) comprise at least tx;vo first picking arms (19) that are p_laced 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 horizontal position.

3.
A device according to Claim2, ¢ h a r "av c.terised in thatthe

picking devices (12, 13, 18, 19)' coﬁprise at léast one back stop (18) that is designed to 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 according to Claim 3, ¢ haracterised - 'i n thatthe actual
back stop (1 8) is formed by a second plclcmg arm (18) chiefly des1gned to be moved
vertically.

5..

‘Adeviceaccord&gtoCIaimtl, ¢ ha facterise d i n thatthe 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).

@F@lO%&() 109& ()-4f "109& ()- , 109& () -
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picking arms (18, 19) are connected to separate continuous chains (107 108), each of which

5 ispassed over at least an upper (109, 112) and a lower wheel (111, 124), and that one chain
(107) and the associated wheels (109, 111) are staggered horizontally relative to the other:
chain (108) and its associated wheels (112, 124), so that the picking arms (18, 19) may be

moved independently of each other.

o 7
A device according to one of the precedingclaims, ¢ h'a r a c t er i s 'e d
i n- that the carriage (2) is equipped with a pipe lifter (139) that comprises a generally V-
shaped forlc (141) and an actuator (140) connected to the fork (141) which actuator (140) is
designed to move the fork (141) essentially i in the vertical direction.

15
8.
A device for handling pipes comprising a pipe storage d.ev.ice%.('l, 101) for. co-bperati-on with
the transport carriage (2) accdrding to any of the preceding claims, the pipe storage device (1,
101) comprises at least two suppofting blocks (3, 4) mainly for horizontal support of a

20 plurality ofpipes(33), ¢ h a'r a c' terised in that each supporting
block (3, 4) compnses 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 supportmg arm (30), so that the arms (30) may be swung to one
side in order to allow access to underlying pipés (33).

25
9.
Adeviceaccordingto Claim8, ¢ h aracterised 1in that each
supporting arm (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),

30
10. -
A device accordingtoClaim9, ¢ h aracterised 1 n thatthebearer
(24) forms part of a cradle (22) to which the arms (30) are connected, and that the cradle (22)
is designed to tilt about a mounting (1 15 in a base frame (5), so that the pipes (33) may



U& ()-F! 10% U& () - m@® ABCCCCCC~\ : OHH! ! #ss3"10% & ()-m KY"MLO%& ()- 10 U 10
U 10 U 9! 10% U& ()-*9$10% | |
U& ()-9! #*9%$10%0] 0] & () - 9C&D- F~FF- HHaB~\ : OHH! ! Ayg#109%&' () -3, ! 109%&' ()-! 109%&
()- L910%& ()- vy 13 JUIT M
"109%&' ()-'!8ss3"10%& ()-nHHSI | _JJJAE-\: OpH! ! A, @O%&' ()-*10%&' ()-Y' ! 10%& ()
-f9% 109%&' ()-"!10%& ()- Y10%&' ()-JISLLMVMWWLj _@HH! ! ~#10% & ()- 10 10

107! 109&' () - Ff/ $10%& ()-!f/$109%&' ()-f3. 10%& ()- MWMNVNNAE] _@HH! ! ~

10% & () - yontpwglky gbpt apton 482 by)the free dpeteaty <)ft5aormac3o)thhﬂao%&n®d frbrOD PP QQ}

f#lﬁ%?g'l I( %@g@ﬁ/\f)&% fél—%—gl p%g/f.i@ % &2’3&%‘%%{@% (grgg tla 1(15ended

F109BB& () fot insetiohf@pés B2). @L0% 7&' () - ZTMIUU. V6VWNM 24@H 10t : 10% & () -
'&6#10%&'(() 341 10% & ()-3110% & ()-F/ 10% & () - ! #S, 9$10% t & () - WWWWQXXZZdB@
OH 10t ! Bs#10%&' ()-! (S#10%& ()-! & 10%&' ()-M 8&! 10%&' ()- M f-10%& ()- 10t

10t zzZ[{\ ] .[ 9B@H 10! F! $109%hhé& () - |

A device for handling pipes ‘comprising a pipe storage device (1, 101) for co-operation with
the transport carriage (2) accordmg to any of the precedmcr claims 1 - 7, the pipe storaoe o
device (1, 101) compnses at least two supportrng blocks (3, 4) mainly for horizontal support
ofaplurahtyofprpes (33, characterised in thateach |

10 supporting block (3, 4) comprises a pluraliry of generally.verticallly oriented ﬁngeré (102),
between which are defined storage spaces (103) for pipes (33). | '

12.

A device accordingto Claim11, ¢ haracteris e d i n thatthe
15 storage spaces (103) have a width that is slightly greater than the outer drameter of the plpes '

(33), s0 as to leave the pipes (33) in each storagc space (103) lying on top of each other ina

single stack.

13,

20 A device for handling pipes, comprising a oii)e erecting device (201) for co-operation with the
transport carriage (2) according to any of the preceding claims, |
characterised in thaf the pipe erecting device (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 (211) and vice versa, which pipe erecting

25 device (201) includes an elongated boom (202) with at least one 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 guides (208, 208’ ) on the drilling ng
and in the derrick (211) respectively, and the boom (202) may be run between an
approxrmately horizontal position on the drilling ng ‘and an approximately vertical position in

30 thederrick (211) and vice versa, and that each grappler claw (204) is manoeuverably arranged
on a respective arm (205) attached.to the boom (202), where each arm (205) when in action is
capable of picking up a horizontally pos1t10ned pipe (33), run the boom (202) while carrymg

the pipe (33) up to a vertical stand-by pos1tron and at an appropriate time activate each arm
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15 Adeyiceaqcordingto'Clai;rilIi, l4or15, characterised in
' that each arm (205) is movably attached to the boom (202).

17.
A device accordino to one ofthe claims 13-16, ¢ h a r é cteri's e d

20 i n that the guxde means are in the form of rollers (207 207 ’) and the guides are in the form
of giide rals (208, 208’ )

18.
A dev1ce for handlmg plpes compnsmcr two pipe erecting devices (2017, 201°*) for co-

25 operatlon with the transport ¢ camage (2) according to any of the preceding clalms,
characteri s'ed "in thateachoftheplpe erectmgdevmes 2017+

201 ") is de51gned to handle piping goods (33) between an approxnnately honzontal posmon

on the dr1111ner ng and an apprommately vertical position in a derrick and vice versa, which
pipe erectmg devmes (2012, 201 ) each include an elongated boom with at least one

30  associated grappler claw (204’ 204”) for gnppmg the piping goods (33), where each end
portion of the boom is prov1ded with supportmg guide means that run along guides (208",
208 ’) on the dnlhng rig and the derrick respectlvely, and the boom may be run between an

approximately horizontal position on the drilling rig and an approximately vertical position in
the derrick and vice versa. |
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Adewce accordmgto Claim 19 charact erised in ' that at least
one yoke (225) is des1gned to be 1nterposed between the two plpe erectmg dev1ces (201 ?
o 201 ") in order to carry the long obJect '



