WO 2011/ 093716PCT/ NO2011/ 000028 1 DEVI CE AND METHOD FOR DRI LLI NG W TH
CONTI NUOQUS TOOL ROTATI ON AND CONTI NUQUS DRI LLI NG FLU D SUPPLY The invention
rel ates tYOFIHAPPEE for a drilling rig for formi ng of aPGEMNEREIIPPRSy

subt erranean structure, where the 5 drillling rig conprises a first top

driven drilling machi ne arranged vertically displaceabl e along a guide
track, nore particularly in that a second drilling machine is arranged
between the first drilling nmachine and the bore hole vertically

di spl aceabl e al ong a guide track and provided with a 10 rotary table
arranged to be able to take the weight of a pipe string, a rotary drive
unit arranged for continuous rotation of the pipe string, a fluid chanber
arranged to in a fluid conmuni cati ng manner to connect a pipe string end
portion with a drilling fluid plant, as the fluid chanber is provided 15

W th pipe string ports conprising neans arranged to in a fluid sealing
manner to cl ose the pipe string ports, and a power tong arranged for
continuous rotation of an el enment connected to the pipe string, as the
power tong is arranged in the fluid chanber. Al so described is a nethod for
drilling 20 wth continuous tool rotation and continuous drilling fluid

suppl y. d I ch as in exploration_a
prOdUCtlgﬁ%EEgF|éhé Hggéﬁ E@gl EQ§FEH8 Qg?glEQNF5HU8PSOFBO&nBoaégloﬁew
sections alkpdebhfriRtipesapeIsierdi Fyuirdi aedp2¥ as the hole is extended. In
every such operation the rotation WO 2011/093716PCT/ NO2011/ 000028 2 of the

pi pe strin g IS sto and in nost techniques in _use, the circulation of
drilling FF 8uFHVP§ PﬁurﬁéﬁésﬁsFy 3t BppeacwAPFeat AE1plHBIsEABNEOrs

exteﬂded_fE?ﬁlﬂﬁaﬁﬁaﬁkb8§e§P§E dhsguph EQrkE Lhg éQEﬁEt8$ﬁa”QhQ£é'LhQQ

liquid circulation is nown mnt int I ndustry ¢ transport of
cuttings duﬁléﬁngh51gebbmp51sEspped;randtbpedENVEnngs1mﬂhhgtMachbyestart to

si nk, andaln horlzontg Qﬁ B ort ﬁhe cuttln % ;edinent. Thi s
may bring2abdtigsti ¥erraseliy faspl FF? PRI & Hit ebE Freul3t8d for

sone tinepheteralbhbeydihl thAg a second dr1111ng machine is arranged

between the first drilling machine and the bore hole verti-
cally displaceable along a guide track and provided with a

10 rotary table arranged to be able to take the weight of a pipe
string, a rotary drive unit arranged for continuous rotation
of the pipe string, a fluid chamber arranged to in a fluid
commuﬁicating manner to connect a pipe string end portion
with a drilling fluid plant, as the fluid chamber is provided

15 with pipe string ports comprising means arranged to in a
fluid sealing manner to close the pipe string ports, and a
power tong arranged for continuous rotation of an element
connected to the pipe string, as the power tong is arranged
in the fluid chamber. Also described is a method for drilling

20 with continuous tool rotation and continuous drilling fluid

supply.

During drilling in the underground, such as in exploration
and production drilling in connection with exploitation of
oil and gas, new sections of drill pipe are steadily joined

25 as the hole is extended. In every such operation the rotation,



10 operation is restarted to clean up the bore hole. Wen the pipe string
rotation is stopped, the risk of the pipe string getting stuck in the bore
hol e i s aveaoimmwsraased due to collection of the sinki ngPCuiNO20yg00002d
increased friction against the formatRon wall as a consequence of the
pressure 15 difference between the bore hole and the formation around the
hole. A further drawback is that a stop in the drilling liquid circulation

| eads to ur.e varj.at. . JAPG A Tl A I ure
conmes outc?{ %?ecrpﬁlgfega%tq{llnﬁqtsls% %t%%%f%rraaltéd(;ﬁl I“g%gcfdr?ay gelt(gui%létqgr?he or e
hol e or ditid ldingrRhdiduiak i lgeinouti quitd ihes ifmorlnstries s Ignds typiged
situations are undesjrabl e., From NO326427_is _kno device for a,top drive
where a dftde d (PIRS SfgedS o &t e rag%"&?rﬁ? (?fg W &i58ar and
with a figgle € RErdioOn-atd i idda RidieL1 iy Ariudded wddi & i cantral run

t heret hrough arranged for fluid communication between the drilling |iquid
pl ant sandveal ¥ |knapm uri itnin Hdhadrindugdimpe. The iveansparta e BHd Inge bl e,
drive shaf ncl osjng. or_.pi pe strj cl Qsi .PeCtiVv re seal
and a val?/ée tgr%er a“ﬁezield or® |°r‘PD ];’aﬁandS ’opaer{r%g ptg{s?el téﬁ%ﬂn&t%oqusgl\ellldeﬁfexlp%b%?ge for
the drillcpignior die of imeridaital flaymre ehdlie Sfommnicbres saeonehtcthiandzer. A
drilling liquid inlet is allocated to the second chanber and is arranged
for flui dabniRhiteRrt onfbet i¥BH kixffé‘%rark?q‘?%gtli“i‘%&%ﬁ)l%tﬁ?ﬁd Cf‘hlgl l'i ng

housi ng. 1 30 2011 0937 GPGTLNCALIL/ Q0023 TThis ahye dsfe RiYidled) Ping

possibility tor continuous drilling liquid circulation, but at installation
of a nmew ayértdtimpel santstartdre g pelean iy e e hvdse + dWhsn sthypped. GB

2399112 descri bes. t hod, and, tys for. t i pe .
component ity B TG (HORC TG n (1o Poral] Grast T ui o

e pipe St ng rota
circul at igut dfHPughudine i e Vot hole siOPRsh ititsedsedahievas dyl -
cooperation between a top drive and a rotary table. A fluid circulation

devi ce beleRFien el the thiine td 0T i P o HRA B D Ctipdifent s is used
for lo f@,%ﬁ%%@tf%#ﬁh ther 1 o U | dshdsqdlisconectind Sramdhe pipe

string. 54 describes a systemfor continuous circulation of fluid
to and t hidfiprenge peetsteemg;hd dromxdnple and dited eustigprorazoyipetsring

made up aof pipe sections screwed to- 15 gether. The stem rises an
upper an?}l%f‘?ov%rf‘:e‘é]ﬁ%rgﬂaa Hy© thit o%b%go?)e%tf?%s”? OF F & rejl‘l\clil)lnggt ie? pi pe
string, agiged gl sevbseteade B preshad P ppRsnanth acheoVeri vpany ng and

is arranged to_ fit tightly around the pipe string. The system al so
conpri sest Hewidesandrif oile iRFESFFAGAISR|iQutside critical limits,

the formation fluid may get into the bore hole or drilling
20 liquid may get out into the formation, and both situations

are undesirable.

From NO326427 is known a device for a top drive where a drive
shaft arranged for releasable connection to a drive gear and
with a first end portion of a drill pipe, is provided with a
2s central run therethrough arranged for fluid communication be-
tween the drilling liquid plant and a fluid run in the drill
pipe. A first and a second releasable, drive shaft enclosing
or pipe string enclosing, respectively, pressure seal and a
valve arranged for in an open position to provide a passage
30 for the drill pipe or the drive shaft, form a first and a
second chamber. A drilling liquid inlet is allocated to the
second chamber and is arranged for fluid communication be-

tween the drilling ligquid plant and the coupling housing.



20 pl acenent of the pipe string or pipe conponents relative to - the
chanbers. The object of the invention is to renedy or reduce at |east one
of the diwaadvarwayges of the prior art, or at |east to proviNd2Ia/wWsEBUI
alternative to the prior art. 25 The &bject is achieved by the features

di scl osed in the bel ow description and in the subsequent clains. There is
provided a device for a drilling rig having the possibility for both
cont i nuoUg, QR 110N oA P& PId 1% And £ G RURHS iidudl@tiangf drilling
liquid so that ‘drilling of 30 a portion of a well may go on uninterrupted.
The i nventimnidvdirdd aisian t dutortly ilnatetlatiy asae praduiM eairguri ng
WO 2011/ 09371L6PCT/,NO2011/ 000028 4 est.ablishing of,_a hore |l e. There is
enpl oyed e drt | I}ené) e hs?cnrels.f1 rrrogtr?gtel nagloavse%é) &)rel Iﬁq:?qpoeg&r)‘ and axially
coinciding wwth the central axis of the drill floor, a first, upper
drilling gmcisam leidup @ itbeys di imec et el reh tappgartadrusarforantbrmeuarifray m ng
the essentjals of a drilljng operation including pipe string rotation,

dri |1 *ng RIRFuI PRPEY 651{]%@%‘_{3@]&%%@{1%% t@r%&r%&% 10 HHE i pe
string and g < raiatd QN Plcid-Alidd idH R8R{GH Ahd Qid e dithd Mg pi pe
string during jointing of the pipe string, and a second, lower drilling lo
machi ne betionpast ovitdiet] i tavhiearesl oy aaqpaenag v diftevaen sudpndlzte at t he
sanme tinme rptate the ni string, 4N additiqn to 1.NQ . . S, y
drilling “’F%‘glﬁ d ?toar%gz %ﬁpee’ sﬂt ??l ﬁlgl.(Plfthrncuc}ra} ?nngé)eﬁ}alcc% ?lbte)ésl%c% OrllliqgegCi means
arranged d®rcheertdliralded ntepeirdedn ditsplmigenerdmpdrosig: gui darddgdhiciksc i n a

derrick ex- 15 tending upward froma drill floor or the like, The drilling
machi Xes W%é@%ﬁw@g{w e hd kR driofe gii dbtssepnectethd 1o fhe
drilling idie-4 a downward extending drive shaft, which for practical

purposes 1s normal Iy provided with a drive shaft extension. In the further
description the term20 "drive shaft" covers the at any tinme enployed drive
shaft whélher4i35Feiduppripssa |gysbarerfdad adntiinuous ezisedlatimin ofor t he

oL ve Shatidd B AL A% SR el 5 Sl Al Bt A 1S
ing or a pipe string made up of pipe sections screwed to-

15 gether. The system comprises an upper and a lower chamber
having through openings for receiving the pipe string, as
sealing devices are arranged at an upper and a lower opening
and is arranged to fit tightly around the pipe string. The

.system also comprises devices for rotation and axial dis-

20 placement of the pipe string or pipe components relative to -

the chambers.

The object of the invention is to remedy or reduce at least
one of the disadvantages of the prior art, or at least to

provide a useful alternative to the prior art.

25 The object is achieved by the features disclosed in the below

description and in the subsequent claims.

There is provided a device for a drilling rig having the pos-

sibility for both continuous rotation of a pipe string and

continuous circulation of drilling liquid so that drilling of
30 a portion of a well may go on uninterrupted. The invention

will be able to contribute to increase productivity during



25 The second drilling machine is provided wwth a central through opening
and conprises a rotary table arranged for continuous rotation of the pipe
string amdoizs1ipambsded wit h neans for suspension of thePpirpo2twiongs f or
exanple in the formof so-called "power slips". Above the rotary table is
30 arranged a rotary drive unit arranged for releasably being able to be
connected to a portion of the pipe string. A power tong arranged for

conti nuoussd M @tdidihd o200 Ay t hghds i Mamployed two drilling
2011/ 093716PCT/ NO20T1/ 000028 5 tary drive unit and is arranged in a fluid
chanber . mEwhineg dotenasd abovysy ovidield Wiftlpan anshaxiald va sl diorg

coi nci dent. wi th the ni StJi IS L afr forc.feedi ough of a
drill pi ﬁvel,tvﬂas eot%ergcolfafels aaxrleéqgjr%ﬁh egi%]?]h f%Lr%gjserg'urae fslea s E&)zér%nged to
cl ose ti gitiyl iaipunctiite Bepihpta it Ariareigectdimy eqidionr: aitte ampper
port is in additjon provided with a stop_ valve arranged to be %%,e to cl ose

sai d for tPHHPENAY | they P iRt o't 1Qforf (3 el 19 AL Mg WL pi pe
string segitiOndossy bl Theh F 1Ci|hi_-{'qeir 43 g ded e 10
arranged%?loéé)suppl y of&p%telg?hri selgL dritli nqg i qulg%? §ﬁd al so E#%Ersli ng of

fluid frobting flaxihldbdmiacefant |ofi dlehamee 3t iady andgelas|setEovi ded

with ventilatio ane%]?r]?rraneqesd t.o | ead air. or .anqther qas I nt.q ors out of

the flui d&¥Harfber IEfli%g oepcet_‘rlacfplL orne]iastlc‘éer % hoeutpji n tshterjfncﬁ |"0OW ng

manner: ling)jdite fidg S8f dihd |gie machime, raidtesddondi fowdr idyi Hnchg
supplies dril]i naﬁ{j quid to the central opening in_the pipe string in a per
se knwn TaFHEe BRI O PBigR tithdreant eradeshd&l B8 @aPLe dew e

section. | Re SEAHON e SR Ndadhdd dilie gParastLaly €. i\ REtLd iy, of
the fi rstgé(}ﬁ Hrlgﬁg 20 rnaur:!i{‘:li ne drive shaft, or ﬂpi(%si bl qug‘:} drli ve shlaft

ext ensi oo (beindeabbld | towi suprlat |ddi 'dimay el shaifd "td drhesipipe cityinaext ends
down into the fluid chanber and is enclosed by the power tong. The pressure

seal s en e th ipe string and the drive shaf 5 b) t dapt ati on
of ther 84%?3}31/ %]?l?lvie)l Lﬁli‘?acr}blt at ocnc’a{]‘fprslpseeecfn %nscéére%‘é)en% ﬁdgg t\ﬁerertgllcgdgl’st ring
rot at i onaln&featidie didplacdshidite dlibrig aidi ddec piddes Sid iangeareigloigred whil e
the pipe string rotates. The first_drilling machi ne may thereafter be

di senfagetPRAIHRS R PEA EFIMP rdt ikt ol 9T i t ket hdar 7 B0 Wi e | ower
drilli ngn'?‘??’tf%e rgé%/}ﬁé Lotaniad Q) Ofe thgnd s oI alifnal, speed to

correspo e string rotational speed this engages the drive

shaft. The pressure seals are activated.
The first drilling machine has a downward extending drive

shaft, which for practical purposes is normally provided with
a drive shaft extension. In the further description the term
20 “drive shaft” covers the at any time employed drive shaft
whether it being physically extended with a releasable unit,
or the drive shaft is provided as one element. Where a drive
shaft extension is expressly conditional, the term “drive

shaft extension” is used.

2s The second drilling machine is provided with a central
through opening and comprises a rotary table arranged for
continuous rotation of the pipe string and is provided with
means for suspension of the pipe string, for example in the
form of so-called “power slips”. Above the rotary table is

30 arranged a rotary drive unit arranged for releasably being
able to be connected to a portion of the pipe string. A power

tong arranged for continuous rotation is placed above the ro-



WO 2011/ 093716PCT/ NO2011/ 000028 6 d) By synchroni sed operation of the
rotary drive unit and the power tong, the threaded connection between the
drive shawvoand9she pi pe string is broken at the sanme tipeg/NR01IMBOGRUI d
chanber is pressurised. As the drillifg liquid can flowinto 5 the pipe
string fromthe fluid chanber, the supply of drilling liquid to the first
drilling machine is closed. e) The drive shaft is disengaged fromthe

power t ong, -@ngh-Abe t¥ei tveditd cad Qf:%’ﬁé&”ﬁ?taoflﬁw Shdbedr ithd NG RBgI ne

it is pulled out of the stop valve, ich is closed before the up- 10 per
pressur e ceaiibes deagerdvikded widhtdre wpee amdfa leweu|pert octriteiodenthe

upper port.of the fluid chanber. . f he rotation and vertical_ displ acenent
oF Pt he” pi e P o ik SR e R 9 S adee i Tetirar el fhed by
means of 4 h&riDwesigh) |dd neptachbies Witké eprontdedi perlst pidgsdbe seediodn i s
connected to the_drive shaft, of the first drilling machine. g) The pipe

string seR¥TMFed tRtFHRR St b t WO UMD | RARE charbRy Pord .PHPR

pressure S nd S i vat T I i hpes st ring
section is di%%l%%g%i‘yd%meﬂi‘%to aH eill?l%?di%hﬁﬁﬁ%%%%ﬁg?ﬁﬁﬁﬁﬁt%e

power tongstdprvzbrmertiargaed tto tihe ghhe torehgse nsaidhchooni sed abee atnon of

th tati f th t dri it dith . he. [
as the. dri| PR IR T GhPY I TG COSFOERD TPTAEIa T 17 i HRCHT g o st art ed

and the deddticw ;lkééwiméupnw £buidr Shghbdhei & | phich Chedbes 15 tigsns h)
Rot ation, vertical displacenent and drilling_| i](r:]]trJi d supply_are_mai ntai ned

by the fizsfargeqd|fery sHRPINCRPIPES1HiRed diri %rggniah%wgfé el B YSQri ve

unit is dis r { i rENgiagt Ld shanpgr; & soliabded and
the pr essur% gg %g%tf sjpg?e&l elg%lﬁst\/%%e : Jl'? épﬁaelﬁ%%%r at@%ns aﬁ-hﬁ are repeated
until theisglradvamgpgpensty @rosidedphetiedventilation means arranged to

lead air or another gas into or out of the fluid chamber.

A drilling operation is carried out in the following manner:
15 a) The first drilling machine rotates the éipe string and
supplies drilling liquid to the central opening in the pipe
string in a per se known manner until the pipe string must be
extended with a new pipe section. The pipe section is sus-
pended in the rotary table. A portion of the first drilling
‘20 machine drive shaft, or possibly a drive shaft extension, (in
the following called “drive shaft” for simplicity) extends
down into the fluid chamber and is enclosed by the power
tong. The pressure seals enclose the pipe string and the
drive shaft.
2s b) After adaptation of the rotary drive unit rotational speed
to correspond to the pipe string rotational speed the rotary
drive unit and the pipe string are joined while the pipe
string rotates. The first drilling machine may thereafter be
disengaged as the pipe string rotation is now taken care of
30 by the lower drilling machine.
c) After adaptation of the power tong rotational speed to
correspond to the pipe string rotational speed this engages

the drive shaft. The pressure seals are activated.



WO 2011/ 093716PCT/ NO2011/ 000028 7 In a first aspect the invention relates
nore specifically to the features stated in the acconpanying claim1.
Al t er nat iwe 2eniywairent s are stated in the acconpanyi ng ECITUNOROLH D028

second aspect the invention relates nore specifically to 5 the features

stated in the acconpanying claim10. In a third aspect the invention
relates to use of a closable fluid chanber enclosing a power tong, for

suppl y ofd)drgg) IdREHAAUIL d O RIS I MhdWHSE-PIdd W iddilth G atidne
arotary table” o In the follow ng’is described an exanple

provi ded

Wi t

of a pr ef];ﬁ:rwesd temisnditientt indagsid atagheat idre kedowararhien grdrvansigs t
ig. .1 Fig. 2.sh . id ' f dril li. ' IS
aﬁgpd:'b[q |;%1&39e r%%ﬁ?}vg\isl% Iro eVI %Vt\é q:hea sa{n}ﬂrel li.']IlrI]I% ralsq tﬁl%@l'u?&g two

wher ei n:
cooperati

ere the | ower i 'ng machi he

In

sect i onedshastlns isC harmdduaalded atas tHalder isien) & igpudrd Idama Idwguint pl ant

connected to the drilling nachines;

Figs. 3 to 7shows side views of

a

di f f epentths é}j@%fst&“m;frtqtthmsﬁ}mq |5t atiish, SWReRf &rdvis and 20
i iy & d ndieatie deunit ReIGAGd s anbAleo where drilling

bl ack, s
fluidis

10

15

oW ng, as
e) The drive shaft is disengaged from the power tong, and at

the vertical displacement of the first drilling machine it is
pulled out of the‘stop valve, which is closed before the up-
per pressure seal is deactivated and the drive shaft is
pulled out from the upper port of the fluid chamber.

f) The rotation and vertical displacement of the pipe string
and also the supply of drilling liquid are maintained by
means of the lower drilling machine while a new pipe string
section is connected to the drive shaft of the first drilling
machine.

g) The pipe string section is introduced into the upper fluid

‘chamber port. The pressure seal is activated. The stop valve

20

25

30

is opened and the pipe string section is displaced down into
the fluid chamber for fixation in the power tong for connec-
tion with the pipe string in synchronised operation of the
rotation of the rotary drive unit and the power tong at the
same time as the drilling liquid supply through the first
drilling machine is started and the drilling liquid supply
through the fluid chamber stops.

h) Rotation, vertical displacement and drilling liquid supply
are maintained by the first drilling machine as the lower
drilling machine rotary drive unit is disengaged from the
pipe string, the fluid chamber is drained and the pressure
seals are deactivated.

i) The operations a)-h) are repeated until the drilling op-

eration is completed.



Fig. 3shows the dril
drilling machi ne,
t he firstwornildissmgenachi ne;

string operating by means of t he | ower
and a pipe string 25section nade ready for connection to

W2011/ 093716PCT/ NO2011/ O0®@0ZBNGR011Fi000285 upper

port of the fluid chanber and sealingly enclosed by the port pressure seal;
shows the pipe string section |led through the fluid chanber stop valve and
connected to the power tong set in rotation; 5 Fig. 6

10

15

20

25

In a first aspect the invention relates more specifically to
the features stated in the accompanying claim 1. Alternative

embodiments are stated in the accompanying claims 2-9.

In a second aspect the invention relates more specifically to

the features stated in the accompanying claim 10.

In a third aspect the invention relates to use of a closable
fluid chamber enclosing a power tong, for supply of drilling
liquid to a pipe string by use of a drilling machine provided

with a rotary table.

In the following is described an example of a preferred em-

bodiment illustrated in the accompanying drawings, wherein:

Fig. 1 shows a side view of a drilling rig comprising
two cooperating drilling machines, where the

lower drilling machine is sectioned;

Fig. 2 shows schematically at a smaller scale a
drilling liquid plant connected to the drill-

ing machines;

Figs. 3 to 7 shows side views of different steps of a con-
tinuous drilling operation, whereby arrows and
black, so0lid hachure indicate the unit being
active and also where drilling fluid is flow-

ing, as

Fig. 3 shows the drill string operating by means of
the lower drilling machine, and a pipe string
section made ready for connection to the first

drilling machine;

Fig. 4 shows the pipe string section connected to the

first drilling machine and introduced into the



shows the pipe string section di sengaged fromthe power tong and connected
to the pipe string now di sengaged fromthe rotary table and driven by the
first driwbizog/owsmhki ne, while the fluid chanber is bei ngcima2neidood2s
drilling Iiquid; and 10 Fig. 7 sho®s the pipe string driven by the first
drilling machine and in free rotation relative to the lower drilling
machine. 15 In the drawi ngs the reference nuneral 1 indicates a per se

known top drive, in the J%éé]pvg&g: absoc gl foeli § henddpst Lid ! dd Do Agehi ne.

It is in a normal manner ovided wwth a drive shaft 11 and a drive shaft
extension 12 and al so a ehdldsedy by gehel pontetpdSssunce iseatt ached to a rig
derrick 2 20 displaceable in the vertical direction along a guide track 21

The drilljin chine 1 is arr ed centric.relative e I is 62
of a bor el'LJh% engiG. Bet vvee%“?"ﬁse q??sql%eri?tﬁln%g n%ec%tfln%rtl(l)l%gndtl%ﬁ%ﬁ%%r%ﬁ%ol e 6
is arranged a second driflii@ dmaibée Scop tvahed dnd acomtated it 25haerri ck
4 and displaceable in the vertical direction along a guide track 41. A pipe
string 5 extends downwarRPYer tH&HoFet hot F®-FsE¥ Fig. 2) and i s conposed
of multiple pipe string sections. 52 by threadable joining with an end

portion %%.f éhe pipe sty 3 Spigdes Pl Doy SE&tPos et sdgRFegOrPEhSes a
drive pipe 521 pro-

the power tong and connected to the pipe

string now disengaged from the rotary table

and driven by the first drilling machine,

10 while the fluid chamber is being drained of

drilling liquid; and

Fig. 7 shows the pipe string driven by the first
drilling machine and in free rotation relative

to the lower drilling machine.

15 In the drawings the reference numeral 1 indicates a per se
known top drive, in the following also called the first
drilling machine. It is in a normal manner provided with a
drive shaft 11 and a drive shaft extension 12 and also a
drilling liquid inlet 13 and is attached to a rig derrick 2

20 displaceable in the vertical direction along a guide track
21. The drilling machine 1 is arranged centric>re1ative to

the central axis 62 of a bore hole 6.

Between the first drilling machine 1 and the bore hole 6 is
arranged a second drilling machine 3 attached to a second rig
»s  derrick 4 and displaceable in the vertical direction along a

guide track 41.

A pipe string 5 extends downward in the bore hole 6 (seé Fig.
2) and is composed of multiple pipe string sections 52 by
threadable joining with an end portion 51 of the pipe string

30 5. The pipe string section 52 comprises a drive pipe 521 pro-



WO 2011/ 093716PCT/ NO2011/ 000028 9 vided with a portion 521a having a

pol ygonal cross-section arranged for rel easabl e engagenent with the second
drilling wachivm®3Bds The pipe string 5 is provided with &CimNdA2011x000283.

The bore hole 6 extends froma well hedd 61 downward in a sub-5 terranean
structure 63. The drilling machines 1, 3 are in a fluid comunicating way
connected to a drilling liquid plant 7 conprising a drilling |iquid punp
71, a supplded W& H % ‘g\wxaeragﬁﬂ 920 4 eRf, PP IS YA BREHT |diddk Idditiihid 0 the
drill bit 53 via the drilling machines io 1, 3 and a central opening in the
pi pe strianyradiged Ampined dased 13 epdadenanta Wwith heomraddtdrig Mg
connects the dril]i liguid punp. 72 with a drillin | uid r NOIS, 74,
and a ret? rcﬁuﬂeneg 7 ceorP(r:lig)cets %len%\éﬁ I%Seé)cr%vlldaen% Vﬁ%eﬁ ri%lllﬁla(ﬂjltui d3
reservoir 74. 15 The supply line 72 conprises a primary |ine 721 provided
with a fiTst Isirep hallev s B aardsangemh to wal henhtdoldadchweayd tim |eeadib-

drilling liquid to the first drilling machine 1, and a secondary |ine 722
provi ded SRHIRREL HHPIYT Vi ve 724 arranged to in a control led way to
lead drilling liquid to the 20 second drilling machine 3. A drain line 76

connect s e HECANGhSAMAddHiHEdBChi NeyMd tih therdiid | ddimid bk eparampi r 74,
The second drilling machine 3 conprises a rotary table 31 provided with
power sl ignrBctest rtgn ge @ idrl ings peirtst ich fanthe’ P BIFing & drittHaFotary
table 31 .. a e kno Wlﬂ%i ; t { 1
arranged l&%‘%tcg?d;/u r iJ\jlé ﬁi t 21 ygrSLrlggr)\ég;e fagrﬁk%rg;%%?ce%glaﬁ% L;al?(:tj;ga‘%hxf)rl\i,\snétét o]

t he pol yghniall jpey tliieruis? ko afhd hiridrl el tpigee bz thoe b bl ndg onagadtiates t he
pi pe string 5 about its central axis when it,is suspended in the rotary

t abl €°31.1Abb\AG e G5t SR 3 T SR S Doer? tRBHPEY ar r anged

for contimuypus;¥ Qhftdionn ENer NOMETcdndith it n W&‘df%ﬂéb@s fdnd d chanber

34 provided with a WO 2011/ 093716PCT/ NO2011/000028 10 | ower and an upper

pi pe st ridwyploimg 4w Bu® rEs peidth el dr i Thingi pleaid ryerpporis B41, 343

are each provided wth .a pressure s 4 @m 44.resp i \ r+anged

to by enc%)nocis)iangrefatbuurtnrr2‘L njt%é;g? nésl?neréeceg)tggr tt%bezn 0 a}?)ep‘—’bdrl télalg naerg %/}ﬁée (%)lfl?)lel string
5, ing fluid reservoir 74.

15 The supply line 72 comprises a primary line 721 provided with
a first stop valve 723 arranged to in a controlled way to
lead drilling liquid to the first drilling machine 1, and a
secondary line 722 provided With a second stop valve 724 ar-
ranged to in a controlled way to lead drilling liquid to the

20 second drilling machine 3. A drain line 76 connects the sec-

ond drilling machine with the drilling fluid reservoir 74.

The second drilling machine 3 comprises a rotary table 31
provided with power slips 311 arranged for suspension of the
pipe string 5 in the rotary table 31 in a per se known way.

25 Connected to the rotary table 31 is arranged a rotary drive
unit 32 arranged for by releasable attachment to the polygo-
nal portion 521a of the drive pipe 521 to be able to rotate
the pipe string 5 about its central axis when it is suspended
in the rotary table 31. Above the rotary table 31 is arranged

30 a power tong 33 arranged for continuous rotation. The power

tong 33 is enclosed in a fluid chamber 34 provided with a



5 a pipe string section 53 or the drive shaft extension 12 of the first
drilling machine to close the pipe string ports 341, 343. Between the fluid
chanmber 3XoOand/MBB6upper pressure seal 344 is arranged aCItNERoOvViAiov@s345,

whi ch in an open position is arrangedofor |eading through of a pipe string
section 10 52 and at | east a downward extending end portion of the
connected drive shaft extension 12. The fluid chanber 34 is further

provi ded 1y fdy %rﬁf idd pghdy %k&é it 8 Bt Tl PRI LAl sGRNARECt | on
with the secondary |iné 722. | osabl™e "fluid chanber drain port 35I is 15
arranged The lpeipeblst tinglpminta e I, W4B chantsscIBpnayitdesd dviiit isngprasyui d

reservoir 74 via-.the drai line 76. A .fluid chanher ntilator -352 is
arranged SHS i?eeal}pge[’er 5814 i %o dﬁ‘e%%ee(:tfﬁvlﬁﬁa/’ck?arrﬁ)aenrgeéﬁecéan ¥ SUGYEGE to be

| s arrang

abl e to hitdedite dd ddtid gdranihnr o  Pordd oAt iteerpigas es mifivn 4 he
fluid 20 chanmber is filled with or enptied for drilling liquid. The rotary
t abl e531,2 tHPS dttariynsaat il 5R2T thhe shdere t%}?gft?,?’%rﬁf%lr%l f42uiRF chanber

pi pe stri st ik WA &Y TAlo QPG 30 exdengdi b Ady ough the
second drt'{}% ﬁ%grts}ac i ne ;}%arﬁdlﬂsl arrangeéD centri gpei%%y rel gﬁ\r/%g)to t he bore
hol e 25 ®4lent¥4d. Datsvesth tiNeerf lavidt idHamigeoer @tridbtlies uprad ekedgumg th a

drilling ri rranged according to the .invention, the pipe string 5.s
r ot at ed agr?d’%d%s% FHEPRESY 15 S TRa s 1P %465"(5 W The™ i % ORFH I%?sh]g_
machi ne kics iteyiidiyesd ridw 1%3@<itr§:nctsntdugmgit thide cavimal apanidig 36

of the second drilling nmachine 3 and noves freely relative to the second
dri | liong Srachihetd Jeast @ gowpwarthexgnding endgumariienigle fihg &PWi a t he

drilling_|1qui Q;ll}l{{ 7%%? ;}lgz 1/000028 11 inlet 13 of the first
driIIingAnéacg%flgéfA'Qf%te%% Iﬁ%qt SIO%nd returns to the drilling liquid

reservoir 74 via an annulus 54 (see Fig. 2), the wellhead 61, the return
| ine 75 ank rfelasiss athandreoc iy feguilmemrquicted o)) & atriplerirse Jimbwn

uid inlet 35 in fluid communicating connection with the sec-

ondary line 722. A closable fluid chamber drain port 351 is
15 arranged to be able to drain the fluid chamber 34 to the

drilling liquid reservoir 74 via the drain line 76. A fluid

chamber ventilator 352 is arranged in the upper portion of

the fluid chamber 34 and is arranged to be able to ventilape

the fluid chamber 34 for air and other gases when the fluid
20 chamber is filled with or emptied for drilling liquid.

Thé rotary table 31, the rotary drive unit 32, the power tong
33 and the fluid chamber pipe string ports 341, 343 form a
central opening 36 extending through the second drilling ma-
chine 3 and is arranged centrically relative to the bore hole

25 6 central axis 62.

When a drilling operation is carried out with a drilling rig
arranged according to the invention, the pipe string 5 is ro-
tated and displaced in a first phase by means of the first
drilling machine 1, as the pipe string 5 extends through the
30 central opening 36 of the second drilling machine 3 and moves
freely relative to the second drilling machine 3 (see Fig.

7). The drilling liquid is circulated via the drilling liquid



5 treatnment of the drilling liquid. The second drilling machine 3 is

displaced in the vertical direction to an upper starting position. Wen a
drive pi pgo3ali/@sTianged uppernost in the pipe string 5, PCI/NO2eitGoore8d with
its polygonal drive pipe portion 521a1110 encl osed by the rotary drive unit
32 of the second drilling machine 3, this is set in rotation correspondi ng
to the pipe string 5 and is led to engagenent wth the pipe string 5. The

pipe S ifgt 15 SERGNMIL IS (e YOI nd dhife 3L dy (TRANG: Of1 Ui ROYIer
slips 31171'n a per se known way. The power tong 33 15 is set in rotation
corr esporshdigrétoustre o pehestdy gl Taandi qsid edesorergagehenta van lenhe- dri ve

shaft extension 12 ext.endi t-hr ou he power t.ong. .The rotati of .t he
pi pe str iy miy eﬁﬁﬁ tf'el%'arz_rq?'e&qb%t&%yf_lf%&s%f’on@%%ﬁﬂ% %iﬁ% Hd 45 the
drive gegfefsddts, ‘;df&éesig:ﬂrld i Tsdh (ot Ssbhwwengege doe 20sé kriduen next

phase the | ower and upper pressure seals 342, 344 and also the fluid
chanber poreatdsmtaraf dihss«rilbnindr}19vid- | Thri LTI ubpt BRI NI HELRS Ui d
chanmber 34 in that. the.,r [ v, 24 i, the 1%§g9@iyé.f\?ir7 i's
opened. %y lrrseaén:%&éi% a%%p%ﬁﬁ:qrﬁged‘yu%t?%ég&l n@itﬁ\q%c%%o\%er{? ong relsétali ve t% 25
the rotamogslitmmen unit 32 the connection between the drive shaft extension
and the pipe string is broken, and the drilling liquid is now supplied via

the fluid_chanber 34 and the open pipe.string end portion 51. The.drillin
o sudmien s drive Hind B PP ndss Siipdtdtl B anenide d&sg) 109
30 val ve g23; & od e st Wwidiei 2 pS1ed@s£r. ddiee phPse Spéitgor o3 ata on and

di spl acenent of the pipe string 5 is for the tine being carried out by the
secontd dréndiegedrdehitire Jrotany Xduily®9syie 2/ qoYthe / 980erd dvifhindi r st

drilling hj ne [ [ .fro L hi ne
3, as théﬁg dﬁmia Vé§§§%“%$ %ﬁ%aégggn d%%él?%%gﬁg%ﬁ%%gq%d%% %?%g% as soon
as the dritveisdas taktensiah 12 esgpudhent out tlof thdepTpat satingins of Thée
stop val ve, 345, while the upper pressure seal 344 | ti cl osi ng prgssure
seal i ngl YPHRDUT YHE Fdr’r%es‘gslt&‘?%?rfg%‘gtje‘ﬁs?%?\ ﬁ‘?t.a%etfigf‘? th}PPé TPt of
pressure sgalpGddy 1 91 90 | £0h backs apdr-the dhowe Sapf tTiext gosePNcdrgi 33 pul | ed
away fromthe second drilling machine 3 for connection to the next pipe
string 10iseset oin 5RO atekorFi RrBysSpIn@ing ree e | Pipg PaEhRdeS 1214 18

di spl aced, t rd the second drilling i ungJ . {tion of
t he piped%?grg% %%%3?%ﬁ%@5 Y%t%n% %s%g?%y %gﬁpgééé%€%é§n$% %%QT£§44émhich
i s then behAgudgitttvatesvéo tdge Phessotet seal ofigtye pipe string may

now be carried out by the second drilling machine 3, as the

drive gear of the first drilling machine 1 is disengaged.

20 In the next phase the lower and upper pressure seals 342, 344
and also the fluid chamber port 351 are closed, and drilling
liquid is supplied to the fluid chamber 34 in that the re-
spective stop valve 724 in the supply line 72 is opened. By
means of a speed reduction in the power tong 33 relative to

25 the rotary drive unit 32 the connection between the drive
shaft extension and the pipe string is broken, and the drill-
ing liquid is now supplied via the fluid chamber 34 and the
open pipe string end portion 51. The drilling fluid supply to
the first drilling machine 1 stops when the respective stop

30 valve 723 in the supply line 72 is closed. The pipe string
rotation and displacemeﬁt of the pipe string 5 is for the

time being carried out by the second drilling machine 3.



15 around the pipe string section 52 (see Fig. 4). Thereafter the stop

val ve 345 is opened, and the first drilling nachine 1 and the power tong 33
are set iwoOnrotAMBTA corresponding to the pipe string 5. PDTiNO20migpobé2qui d
supply to the first drilling machine 12 i s opened (see Fig. 5). The power
tong 33 rota- 20 tional speed is increased relative to the rotary drive
unit 32 as the drive gear of the first drilling machine 1 is di sengaged and

t he pi peg‘};te;infggssteqﬁiﬂq&%oiw?ahc(ﬂi% aced; Wrﬂst#]leac@&maﬁyr | #iGhnp &

port.i on connecte e plpe string 5. e closing of the

Haspgct ;}\Eﬁjcsimg dxal%x]an?;?@asﬂupﬂa Z5 tdwe thepplbomwfvadnid [34%g dfi dbied 2ast he

ul d chanber, 34.. .-The rotar rive unit 32, the power_.tong .33 a he power
slips 31P7% @%ﬁ%d‘?&%ﬁ%ﬂdﬁ He® Oésr?dg(f[sbispoeorgtaﬁ ntél 5 (%sl%%esq}dalfﬁtst P
drilling JaEdionl 18 SeipdN Pt idh ththeddudal chanher 3 iscappti ed of

drilling liquid through the fluid 30 chanber drain port 351 and the drain
li ne 36, valde R Sr edsidre e uppsp Pressuie ke eef f5tonmt IS Essure

2011/ 093 FHAPCH BT, D02e T 1S, ofhe 4R LT

2011/ ;09333 ]7%62%‘ 1 e pér ocelsse I's rfetpeea}%tee Sulrﬁr%l the desired
posi t i on Mferdef w1t [dhdidppesr rpacdmice Idedls bViicupdloredh parksamdilid ed i n
the art to provide the drillin '

. " o : .
rel evant Hofe @%%i%%%gr?;lﬁg%g’c g tﬁ?s‘{ﬁﬂ%ﬁlr Ve?egﬁt%cgbr})tcwewari ous
oper at i ong-desiGld hedphaves £ N0 Zhd 4934l GRCTY IO QO & chdir(d ai ms

10 section 52 (see Fig. 3).

The first drilling machine 1 is displaced toward the second
drilling machine 3 until a lower end portion of the pipe
string section’52 is enclosed by the upper pressure seal 344
which is then being activated to close pressure sealingly

15 around the pipe string section 52 (see Fig. 4). Thereafter
the stop valve 345 is opened, and the first drilling machine
1 and the power tong 33 are set in rotation corresponding to
the pipe string 5. Drilling liquid supply to the first drill-
ing machine 1 is opened (see Fig. 5). The power tong 33 rota-

20 tional speed is increased relative to the rotary drive unit
32 as the drive gear of the first drilling machine 1 is dis-
engaged and the pipe string section 52 is displaced toward
the pipe string 5 end portion 51 and connected to the pipe
string 5. The closing of the respective stop valve 724 stops

25 the supply of drilling liquid to the fluid chamber 34.

The rotary drive unit 32, the power tong 33 and the power
slips 311 are disengaged from the extended pipe string 5 as
the first drilling machine 1 is set in operation. The fluid
chamber 34 is emptied of drilling liquid through the fluid
30 chamber drain port 351 and the drain line 76, and the pres-
sure seals 342, 344 are disengaged from their pressure seal-

ing abutment against the pipe string 5.

1



1. Adevice for adrilling rig for formng of a bore hole (6) in a
subterranean structure (63), wherein the drilling rig conprises a first,
top drivewodnildsdng Snachi ne (1) arranged vertically di gpraveablwo@Bong a
guide track (21); and a second drillix¥g machine (3) is arranged between the
first drilling machine (1) and the bore hole vertically displaceabl e al ong
a guide track (41) and is provided with a rotary table (31) 10arranged to
be able t i i St i d5E Vv nit (32)
arranged ?m% c%(ynﬁ%%o%\% %%ﬁz%ﬁ 12!13921 p?%%n%?é?%%d?%(;g g%ana%lﬁkllﬁ chanber
(34) arradgedl thit nia féafledommuni cati ng manner to be able to connect a
pi pe string end portion 15(51) with a drilling liquid plant (7), the fluid
cham ber 3 ein rovided w.th p| tr|n t 341, 34 o] |S|ng
means (345 §%4bb (g‘)lgafr ange%lelfoo?ns #w d lge‘l?lls?‘lgn%r'\%vay%t éid% th

cl ose thedpiPRisdring pecdsd{Rglio3dhe, inhenatoervsel r@léhamtzame second
drilling machine is further provided with a power tong (33) arranged to be
abl e too clophbed/ ¥rd copmerting @?%ﬂ%n?of1§Yn(5}i)”°‘f:1b??‘F%rﬁ']{‘ﬁev‘b?b%uﬁ‘?Png (5),
t he pomere]trggg?lgg%eg@ﬂlkge@ré@gggd in the fluid chanber (34). 252. A device
according to claim1, character- 1sed in that the pipe string ports (341,
343) are provided with pressure seals (342, 344) arranged to in a fluid
sealing way to be able.to enclose a portion of the pipe string (5), a pipe
string section 30(52) or a drive shaft (12) connected to the first dr|II|ng
machine (1). WD 2011/093716PCT/ NO2011/ 000028



15 3. A device according to claim1l, character- ised in that the upper pipe
string port (343) is provided with a stop val ve (345) arranged between an
upper preaseuna/®eab (344) and the fluid chanber (34). 52cAdezotieoasor di ng

to claim1, character- ised in that he drilling liquid plant (7)
conprises a supply line (72) provided with neans (721, 722, 723, 724)
arranged to in a fluid communi cating way to be able to connect a drilling

liquid punp (71) 10 with a drilling{i qiﬁgnlet (13) on the first drilling
machine (1) and with a drilling liquid inlet (35) in the fluid chamber
(34). 5. A device according to claiml1, characterised in that the fluid
chanber (34).is Hrédsvies iorvatdriltinsable fouikbonbardert & DoFndpbet
(351) in fluid c nication with a drilli | i qui g reservoi 4). 6.
Adevi ce accor di ngg)?glrélaai?ﬁ EERAARTH T 54C |]F1etﬁ%$ t he %%/euiﬁ{j éc ‘anber (34)
is provided 20widhi Bl Chepsabd ecogptidat of £362), tlop Alftewde edBcrbimt ng t o
claim1, characterised in that the guide track (21) of the first drilling
machi e (1) is am%iﬁmﬂem%rww?tww%lx r&ERPkHagakyke (PR Rnd

drilling machin deyi ce i j whenped efzy ised in
that the gui de f?%%%e(%%@f A f%@%%?ﬁ‘??gﬂ%ﬁ%‘% (1) A o P ent
with the guide tamcinged)batfwedr e ohtrslr i ditihimpomerigs) (19 . amdlevice

Ceoraor 1o ol Al o RO ABRE or PSPy | 8 PP &1 Pord T M8 T O
track (41) and is provided with a rotary table (31)

10 arranged to be able to carry the weight of a pipe
string (5), a rotary drive unit (32) arranged for con-
tinuous rotation of a pipe string (5), and a fluid
chamber (34) arranged to in a fluid communicating man-
ner to be able to connect a pipe string end portion

15 (51) with a drilling liquid plant (7), the fluid cham-
ber (34) being provided with pipe string ports (341,
343) comprising means (342, 344, 345) arranged to in a
fluid sealing way to be able to close the pipe string
ports (341, 343), characterised i n that

20 the second drilling machine is further provided with a
power tong (33) arranged to be able to con-
nect/disconnect an element (12, 51) to/from the pipe
string (5), the power tong (33) being arranged in the
fluid chamber (34).

25 2. A device according to claim 1, character -
i sed 1in that the pipe string ports (341, 343)
are provided with pressure seals (342, 344) arranged
to in a fluid sealing way to be able to enclose a por-
tion of the pipe string (5), a pipe string section.

30 (52) or a drive shaft (12) connected to the first

drilling machine (1).



WO 2011/ 093716PCT/ NO2011/ 000028 16 prises a drive pipe (521) provided with
a portion (521a) having a polygonal cross-section profile. 10. A nethod for

drilling wot2bh11gstisnuous tool rotation and conti nuous dPCTINO2g11/Gooa2sd
supply, the nethod corn-5prising the ollowi ng steps: a) a pipe string (5)
provided with a drill bit (53) positioned in a bore hole (6) in a

subterranean structure (63), is connected to a drive shaft (11) on a first,

top driven ril 'p} R NE LA AP d S £ 10t hroygh 2 gentr @l ropening (36)
on a second drilling machine (3),”is rotated and di splaced outwards in the
axi al directioniofs £hd bot e halhert( Bhenhidredmilde e diinguipdrits Sd@pl iled to

the drill bit (53) wi dridling liquid injet_(13). ont first drilling
machi ne 15(1); Ovalcfeo(fé'fls}:}hral vsgelccfﬁ*liqfa]?‘?z) 30‘%%%&: i qeoégberto"feaerri/ Fhbl e
(31) in the secajpbedf igdddthrmcdudie ($)4) sarstithe fliad i @anbdh @opeed
corresponding to the rotation of the pipe string (5); 20c)the rotary drive
unit (32) is led to engagenent_w th an upper portion (521a) of the rotating
pi pe Strindt{5) A ST ERREPrERA R LA (B42,C ]42) T1{rTdd S K pi pe string
ports (341, 343)jh'g1 eagf |y d, chapher Y348 - mpranfifts hataeen fHhedmot ary

table (31) and the first drilling machine (1), are ledto pressure sealing
abut ment agai nstpmi g¥or td cumdlyt heing pe7 3t rprey {d&Hd witla neans otV 25%, t he

drive shaft (11)7£2esp7e2c3:ti v_}ahy): 6g:haractgré sed i{p

rrange 0 in Efﬁgd communicating
way to be able to connect a drilling liquid pump (71)
10 with a drilling liquid inlet (13) on the first drill-
ing machine (1) and with a drilling liquid inlet (35)
in the fluid chamber (34).

5. A device according to claim 1, character -
ised in that the fluid chamber (34) is provided
15 with a closable fluid chamber draining port (351) in
fluid communication with a drilling liquid reservoir

(74) .

6. A device according to claim 1, character -
ised in that the fluid chamber (34) is provided

20 with a closable ventilator (352)-.

7. A device according to claim 1, character -
ised 1in that the guide track (21) of the first
drilling machine (1) is arranged remote from the guide

track (41) of the second drilling machine (3).

25 8. A device according to claim 1, character -
ised 1in that the guide track (21) of the first
drilling machine (1) is coincident with the guide

track (41) of the second drilling machine (3).

9. A device according to claim 1, character -

30 ised i n that the pipe string section (52) com-



30e)a power tong (33) arranged in the fluid chanber (34) is set in
rotation with a speed corresponding to the rotation of the drive shaft
(11); f)twe2povms7ibong is | ed to engagenent with a por- PCWWE02011/000028
2011/ 093716PCT/ NO2011/ 000028 17 tion ®f the drive shaft (11); g) by
reduction of the power tong (33) rotational speed relative to the rotary
table (31) the drive shaft is disengaged fromthe pipe string (5) at the

Ssane tine as aphliuid %OQEHQEC?HbQQ(%QﬁweﬁEbQﬁdE% @dtht abbioshednbet ween a
drilling liquid plant (7) and the drill bit (53) via the Tluid chanmber (34)
and an open, upgdérlpipbastingng gedygongilorrEsE)r settlibowedoly lehe drilling
liquid supply to the first drilling nmachine 10(1) being stopped; h) the

drive shaft (11), is. displaced out .of the.fluid. e 4 i rst
drilling mahi né‘ PEF g 4§ §6lr’it%688 Whs %@%@‘}%@e%’%ﬁ PE Pugr?é‘ machi ne
(3) as the stopawd vent34vpuiss deliagatgand qan duppeplis prass meehsdalkcof344) is
di sengaged fromthe abutnent against the drive shaft (11); i) a pipe
string section P32Fing §Bﬁné€ﬂgﬁwﬂﬁgtﬁée@FFve shaft (11) of the first

dri|17ng mching) (1) sapdpdi sekangd (st prbe dektivdcehanbes 1038k ((Be) upper
positioned in a bore hole (6) in a subterranean struc-
ture (63), is connected to a drive shaft (11) on a
first, top driven drilling machine (1) and is led

10 through a central opening (36) on a second drilling
machine (3), is rotated and displaced outwards in the
axial direction of the bore hole (6) while drilling
ligquid is supplied to the drill bit (53) via a drill-
ing liquid inlet (13) on the first drilling machine

15 (1) ;

b) a rotary drive unit (32) connected to a rotary
table (31) in the second drilling machine (3) is set
in rotation with a speed corresponding to the rotation
of the pipe string (5);

20 c) the rotary drive unit (32) is led to engagement
with an upper portion (521la) of the rotating pipe
string (5);

d) closable pressure seals (342, 344) formed in pipe
string ports (341, 343) in a fluid chamber (34) ar-

25 ranged between the rotary table (31) and the first
drilling machine (1), are led to pressure sealing
abutment against a portion of the pipe string (5), or
a portion of the drive shaft (11) respectively:
characterised in that

30 e) a power tong (33) arranged in the fluid chamber
(34) is set in rotation with a speed corresponding to
the rotation of the drive shaft (11);

£) the power tong is led to engagement with a por-



20sure seal (344) being led to abutnment against the pipe string section
(52) and the stop valve (345) is opened; ) the power tong (33) is led to
engagenmerwowntinoariporti on of the pipe string section (5PCTavatoprmvizdes a
25rotation speed on the pipe string séction (52) greater than the rotation
speed of the pipe string (5); k) the power tong (33) is displaced toward
the pipe string (5) and connects the pi pe string section (52) with the pipe

string (5), thetqdh éip\%néqﬂlq’é%%e dr| the first drilling machine (1)

being re- establis ereafter ng liquid supply to the fluid
chamber (34) is gt opad;refudieidn resft thre Inqweg: ety N )1 )rateduirmesilt he rot a-
WD 2011/ 093716PCT/ 0 000028 18 .tion and vertica I spl acenent of the
drilling stringS89 N%Z “r%aftlll}’% tc%a‘?ﬂfer Y et d{ a]l'q %%1 lff "4t ough a

drain port (351)sHdra 1CHIdllsé}gga{géwIﬂ:dneaﬁ{é/anpe( HWringersafdercHde
pressure seal s are di sengaged 5from abut nent agai nst the pipe string (5);
and m)st he steps s@me_]_)t:arﬁg q%rﬁgaﬁ]éﬁld communicating connection is es-

tablished between a drilling liquid plant (7) and the
drill bit (53) via the fluid chamber (34) and an open,
. upper pipe string end portion (51), followed by the
drilling liquid supply to the first drilling machine
10 (1) being stopped;
h) the drive shaft (11) is displaced out of the
fluid chamber (34), the first drilling machine (1) be-
ing displaced away from the second drilling machine
(3) as the stop valve (345) is closed and an upper
15 pressure seal (344) is disengaged from the abutment
against the drive shaft (11);
i) a pipe string section (52) is connected to the
drive shaft (11) of the first drilling machine (1) and
displaced into the fluid chamber (34), the upper pres-
20 sure seal (344) being led to abutment against the pipe
string section (52) and the stop valve (345) is
opened;
j) the power tong (33) is led to engagement with a
portion of the pipe string section (52) and provides a
25 rotation speed on the pipe string section (52) greater
than the rotation speed of the pipe string (5);
k) the power tong (33) is displaced toward the pipe
string (5) and connects the pipe string section (52)
with the pipe string (5), the drilling liquid supply
30 to the first drilling machine (1) being re-
established, whereafter the drilling liquid supply to
the fluid chamber (34) is stopped;

1) the first drilling machine (1) resumes the rota-



11. Use of a closable fluid chanber (34) enclosing a power tong (33), for
supply of drilling liquid to a pipe string (5) in enploynent of a drilling
machi ne (WP 200pwemsded with a rotary table (31). PCT/NO2011/000028

18

tion and vertical displacement of the drilling string
(5), the fluid chamber (34) being drained out through
a drain port (351) to a drilling liquid reservoir
(74), whereafter the pressure seals are disengaged

5 from abutment against the pipe string (5); and

m) the steps b)-1) are repeated.

11. Use of a closable fluid chamber (34) enclosing a power
tong (33), for supply of drilling liquid to a pipe
string (5) in employment of a drilling machine (3)

10 provided with a rotary table (31).



