1 Method and Device for Separating Pipes The invention relates to a method and a device for separating
upright pipes of a greater length and greater diameter anchored in the ground at their ends, typically
having a length between approx. 30 and 200 m and a diameter of approx. 1800 mm, in particular
anchoring pipes of an offshore oil drilling or productidn platform. The wall thickness is typically 50 to 100
mm. Depending on the properties of the ocean floor on which the offshore oil drilling or production
platforms are situated, the steell\ﬁtg hgéi% aiﬁ)esv Pg éi}%?e?%lagrorws are irégerted into the ocean floor by
being rammed into place, for example, and eld there-on y HAEASHCton i the seabed. If this is not
enough, the alternative is to introduce underwater concrete or the like into the base of the anchoring pipes

thereby creige,dRtRIGRISASS BOA R SHEIP SN e BaN GiSSapSH t@&rciiﬁﬁ‘{ igad of H‘f?r@ﬁi%r"“to the

surrounding ocean floor and form an artificially created foundation anchored in the ocean floor after it

hardens,'883HhARd SFRAWINGINEERTsANeIad IRelBEiBNAvElgH: 8Nife dYPISRIE FRMEeha lower
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often require the anchoring pipes to be cut off a certain distance below the ocean floor. Methods and
devices @P@@%ﬁ?@tiﬁ@ﬁﬁ kﬁ"ﬂ)iﬁ%r&r& é’ﬂégféh'IE%@fh%ﬁ@%‘éﬁi‘e?'éﬁ%’éteﬂhﬁc‘ﬁéfbﬁ‘lﬁl‘t'ﬁ%sérb%nd at
their lowey,qBgfHa5e araadynpewn. In particular DE 196 20 756 Al discloses such a method and such a
device. Itis a disadvantage of known methods and devices that sometimes they do not function as
reliably as desired under extremely rough ambient conditions (sea water often under a high pressure,
mixed witheghd hetirguioco ticee ter ap extieandiotig avckanafigabeflfaticshreteirefisioosappivrtalid@rasecure
the pipe thatgis s@oara]teéi. The object of\}hﬁ p seg{ inlventi n is to create a,rmethoclﬁn%oa device which
are imprcR/rg Wi 'PeBaa} Y9MReRE dlss!%ag fa(EJ . TR oad}gcf)ﬂngct‘i)l@?esd %y Eﬂ%sr% SPHLFEEN claim
1 and byitiseredidatdetieeddeariafimod. b Wéthghamekb dacqustiag ftor theamEeafiandohskeptratang
upright pipes of a greater.length and greater diameter anchared |n the grpund at their lower epds, in

oot in 8 Lol B R s o Fractoeoa Tt e a2 S i were
into the pipel asviaieas arseptr aifdhe dike, ihnondobase dirtreughdheringppipesdioé tbleypgedtebein
separateg and advancsd a< far9s & seharaten 7ane. 1S, ailing. aesembly eis progieasively against the
pipe over the Ciféurmfarance. The separa%on opgraﬁonptakes place tS’y Means of a water Jepoutput by at
least oneswatarrding zateanhBquipeandlfs veeer eat tifjcaliyt evéhtedt feidtid dtiainseatdbastdlmotieonstant,
to create fwo-commpiemenIa canical cubsirggs said auhidinaing diagenally traugh i pipe wall
To producethe cutrunning diagonally, the water jet of the at least one water jet nozzlé 1S directed at an
angle a wikoghtnay the betvwerertes fi olgo ¢ doloavempuiejda tok thiarre £ ectingng jperpgndc dlaceddire pipe
axis A. Brsedon e (ravslioo)euting sxishin angle A rserably [smains.consiant, I ferm, duater jet
nozzle" is a\ 0 'useg%e Ow to refer to u}{[ip e water je nozz\eg, unle%s something else1s apparent from
the contextncWirany pipeghopiesstitart eneattaredisitnsedbelosvdhealoeagrit ftae's not necessarily refer to a
vertical orientation of the pipes. Pipes which extend upward from the ground at an angle to the vertical are
also included. The water jet cutting is also performed reliably even under rough ambient conditions, in
particulaM@iBdasaBdhHRMESS doE (FBRAKRING SEVEEBY iRRR BpctalitrpiRicaeRatthandngfeal@ry minor
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196 20 756 Al discloses such a method and such a device. It is a disadvantage of
known methods and devices that sometimes they do not function as reliably as desired
under extremely rough ambient conditions (sea water often under a high pressure,
mixed with drilled-out concrete or ocean floor) and/or a great effort is required to support

and/or secure the pipe that is separated.

The object of the present invention is to create a method and a device which are
improved with regard to these disadvantages. This object is achieved by the method

defined in claim 1 and by the device defined in claim 4.



The separation zone is preferably located below the ocean floor. 3 The weight of the pipe and
components optionally connected to it is not secured by additional devices in one embodiment of the
separation process. It has been found that these may, be omitted because of the self-centering, conical
and complementary cut surfaces. This makes it possible to achieve definite cost savings. The pipe can
also be subjected to further loading to a limited extent even after the separation operation because the
self-centering effect minimizes the risk of a lateral offset of the pipes in the separation zone and the

contact sYNh 436 rBqHRdngaeRIgieg) I8 ihe dRMSHIAR: Pl FeRAGHIS URHEH TIRRE B @ 988 Hue to
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circumference of the _cuttig assembly. Two water jet nozzles are preferably provided, preferably being
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divided by the number of water jet nozzles, the cutting assembly is preferably raised and lowered while

the watePfef?s RPEIReBE FERA@ ANELRIVERGRIY SR AR AicIFBRIAEYIpECRGSs. \WherHiHBE: is only

a single watRmitliyewtte gheyfasing gnadamstifteafpper efesattyenerfermest afies a3 seiamioryhen
there are two diametrically opposed water jet nozzles the raising and lowering are preferably performed

after a 16 RSB [AHES RIARSPYIERRNS QwAyLatEh IRtRS MBS W RIS CIRE HOZ&EThe

resulting THEIpHEYREENMSIS SadRllH9fcompansatingfomteitrlignrishaiefd sl wongtiia dtidngapeeration,
i.e., achieving a reliable separation of the pipe even if the height of the cutting assembly in relation to the

pipe varid¥UGRRPIREENARY CRRICRISTHITHTRGESy TS Sl WHEHE R aro Al AMBERS N feight

and compiisn@4inerer prode cisernbntitiemingil aiemaaiermes iaes JctTithe citt Isddaep avilhitethe
scope of this document. 4 For the case when there is some sort of material such as ocean floor or

concrete it (ARZBIFdSHHFRCIRA LR NG b WBISBIRAKRS D61WERHhe pRI SR bloténiBmBlF tdPbetter

anchoringhie phengreunmmhriinig paissidisupieteratdypidlestiont of the pipe from above in lowering the

cutting assembly, namely to a level below the separation zone. The cutting assembly is preferably fixedly
connected to the drill string, more preferably by flange connection. To accelerate the separation process,
the insidaggicobththgifieaivabirefe cabitinglexis dhis taegieea plaferalspaetiains aunstdriefiwe teoncrete or

terial f loor. whi ti I he pi | b illed out
s s ret g O o B R Bt T AR, e ocacec
in the arespofatiingepleaiDaperendfiorythe contstahtly in use, i.e., during the entire drilling and/or

lowering operation.

When "upright pipes" are mentioned either above or below, it does not necessarily refer
to a vertical orientation of the pipes. Pipes which extend upward from the ground at an

angle to the vertical are also included.

The water jet cutting is also performed reliably even under rough ambient conditions, in
particular when, as is preferred, the pipe wall is severed in one operation because then
only a very minor rate of advance is needed, and any rock fragments that may be

present will yield without causing any damage.
The separation zone is preferably located below the ocean floor.

The angle a is preferably 30°.



The following process steps are preferably provided: Drilling out the material located inside the pipe such
as the ocean floor material or concrete down to a level below the separation zone, Raising the drill string
by approx. 0.5 m and securing the height of the drill string, Deactivating the main hydraulic drive of the
drill string and activating an auxiliary hydraulic drive, Extraction and positioning of the at least one water
jet nozzle, Starting operation of the water jet. The following additional process steps may be performed:
After drilling out the pipe, water lines may be connected along with any electric lines for the drill string,

preferably By Weghs of 8- KR PEGhAREIBRNENIE RPHRRANYt SRPBRCERHA HECte P difih §8RE" RAVENNg
and/or drijtpgieRarajiisedMicbaERdingsnriaioBrah®eeparation process. It has been found that

these may be omitted because of the self-centering, conical and complementary cut
surfaces. This makes it possible to achieve definite cost savings. The pipe can also be
subjected to further loading to a limited extent even after the separation operation
because the self-centering effect minimizes the risk of a lateral offset of the pipes in the
separation zone and the contact surfaces are thereby reduced to the extent that they no
longer withstand the forces also due to corrosion damage.

In one embodiment a plurality of water jet nozzles are distributed uniformly over the
circumference of the cutting assembly. Two water jet nozzles are preferably provided,
preferably being arranged diametrically in particular. This makes the separation process
faster in comparison with the use of only a single water jet nozzle while the increased

effort remains reasonable.

After a 360° rotation divided by the number of water jet nozzles, the cutting assembly is
preferably raised and lowered while the water jet is still turned on, resulting in cuts
running in the direction of the pipe axis. When there is only a single water jet nozzle, the
raising and lowering are preferably performed after a 360° rotation; when there are two
diametrically opposed water jet nozzles the raising and lowering are preferably
performed after a 180° rotation. The vertical cuts thus always run in the same location
where two cuts meet. The resulting cutting system is capable of compensating for
fluctuations in height during the cutting operation, i.e., achieving a reliable separation of
the pipe even if the height of the cutting assembly in relation to the pipe varies during

the cutting operation.

The cut surface obtained when there are fluctuations in height and comprising one or
more discontinuities is still also referred to as a conical cut surface within the scope of

this document.



water jet, it is possible to wait until a sensor preferably a hydrophone detects that the pipe wall has been
severed by the water jet. Operation of the auxiliary hydraulic drive may then begin. The rate of advance,
i.e., the rotational speed of the auxiliary hydraulic drive, may be increased until the sensor detects a
complete cut and then it may be reduced until the sensor detects that the water jet has completely
severed the pipe wall. Then the cutting operation can be terminated and performed elsewhere (somewhat
higher or lower) using the parameters thereby obtained and optimized. All the parameters may be stored.

Abrasive R idR635€ WREE fVefReMS F RliBratelial s ADAGHBR SO GERCEFR MR abrasive
jetting” pinpesh: thee,wiatefiiraozed tb%egefpaﬂaiédzr@@&ﬁ&%%g@éwaéééﬁmﬁ@u&w%@t@t cutting

nozzles" or simply "AWJ cutting nozzles." An air blanket comprised of multiﬁlge air nozzles is preferably

created ABGRBMHG N BioWHeiis Joa AR LIsTeERARY IS thRUNET s RS QAP PYEEred
embodimeniepir§ eHaeihed qeceehngforthmBlyeptomeprselsaligreaiepirassrrieaeut of the interior of
the pipe during the separation process. It has surprisingly been found that the separation process is
accelerated and the quality of the conical cut surfaces is improved in this way. One explanation for this
might be Tinat,cldispitcatize neltdyive preédirabtywidtddbchmveecthding the duttisgiogeratioa, pyaetarttdys of
loose sollﬁfﬂgr%esc%nndnggiygﬁen the cut surfaces may reach the interior of the pipe and have a negative
effect on the cutling operation. Removal of these solids preferably takes place by using the so-called
air-lift method in which air is blown into the interior of the drill string into a hollow drill string which is at

least esseptialydilpgtavie Walsir Al pratossbaneaibifeemIer avsTBfs RIpRIRRALRERIHIRIRGAtion

where the transport is to take place. The drill string has a section opening beneath thé injection site.

Because BEtHEGh A JBEnSEOXAY I tFRRatEhRERIAHR HroiREd Wy MrisHRI M aroGeRArHIRw is
created igHienmigaipsail the Hdh&ingine. tﬁ%trﬁiﬂg‘%h}%s%ﬁé’ﬁ%ff&%ﬁ?%ﬁﬁ@‘éﬁ‘%@%i}f taerrastion

opening into the interior of the drill string and transporting them away. It the method according to the

invention"8B8\@fn Pk istReciesally donRPY N asisfinatRivid HopitseliGhaRan PR 2FBRRRIEhe help

of the sanpaltll AeHEréRasetR KipArSToAFEIEING SHENBPERFRIAIRY TraRW!e CORRIGH PREliCles
may be conveyed out of the interior of the pipe. In its aspect pertaining to the device, the object is

achievedHVEE FHURD BR LB dPVRIINGPRAENIDRS of a greater length and a greater diameter anchored in
the ground at their lower ends, in particular for severing anchoring pipes of an offshore oil drilling or
productiaﬂqpl?tfﬁ)rm. where the deivice comprises cuttirw %s_,embly which can be lowered into the pipe
through the%popeorwe"r]}g BF} Esﬁﬁee AN T-AS 63%% YRR A ced as far as a separation zone. The cutting
assembly preferably acts progressively on the inside circumference of the pipe in the circumferential

direction in this sepgrafion ZRRCMEIFRIRRE SRR MAHOWHIRYAPE ERADYSGHR STESaRIPRogH least

one water jet nozzle is provided to achieve the separation operation. Positioning means are provided to
facilitate the positiofAteHRts GRAErSER ABYAdAriadgbRePMENS SERARIORZEME, way that the water jet

output by the waterieiRgARSHKRSINRPIBE W8k 2D 8N§1eR0BERIRGSHENMEIGHRIPaiKligHIpr to the

pipe axis, so that when the separation of twd complementary conical cut surfaces is achieved. In this way,
even after separati®Hf|#8e pipes are thus in surface contact with one another at these separation faces in

the separation zongyalelgenageting thaiRiRgrhiey HAVEIGCRREETHIN SBNGLARE PRewRIhglIRARDSOrD

forces compressive forces in particular to a limited extent, so any securing or support of the separated
pipe may be omitteBUHarYAYErauiGeshéRably 5 to 60, preferably approx. 30 in particular. It has been

found that this plovgaﬁa%lﬁﬁiﬁigﬂa%&ﬁ%ﬂ#@%@ﬁq@%@%@ Rallejantozorapressive forces in the

circumferential direction in the pipe wall on the cut surfaces, and the cut length increases only to an
acceptable extent. PHRIIBAARHUAHUDRIFASWREfJRles in the circumferential direction are understood to
be the forces which result from

The following additional process steps may be performed:

After drilling out the pipe, water lines may be connected along with any electric lines for
the drill string, preferably by means of fast-acting connectors. These may not yet be
connected during the lowering and/or drilling operations. After starting operation of the



7 the conical shape of the cut surfaces and tend to spread one end of the pipe and to compress the
adjacent pipe. Two water jet nozzles are further preferred. A drill head which is preferably arranged
beneath the cutting assembly can be used to drill oul;sthe inside cross section of the pipe down to a depth
such that the cutting assembly can be brought to bear in the intended cutting zone, to remove material
located in the lower area of the pipe such as material from the ocean floor or concrete or the like, so that
the pipe can be cemented for better anchoring. The drill head can preferably be driven to rotate. The

cutting a¥$¥@iigtsibierRPASIP IR REAHEL B SRR MiffREARIA A RO BRiIAsTSE S nbRdIfSN, rotary
drill bits wipehgigrARUbREhIRSGe BERIboTHE RIR.IGEONE ANl GeHY ERRIMSP R hadieeamitoor

material or the like are preferably also provided. These are preferably radially prestressed. They may be

engaged BEYIiRRREH thdy M B OLRHYAR S -0 the: iRKIaRal SRRESR) IRGHRMEIREH BrdaWicparation

zone. In geddiomis e mrirchydtrulitidiive e AUERIBE ancuniiiats Rudrankc géve is pegfeasably
provided and can be used during the separation process, supplying only a low torque, rotating extremely

slowly arl§#efsg Uil dbereaae deisticiahinanitBrs IStdisnaPapriete v AgvRiat JASI Ripecthay

amount tgpne fREOKIHANE \RI¥rbroMHA e exsamplatethiamriieresiielremeieheaifgiohrthalow
advance for the water jet nozzles and thus ensures reliable separation. The positioning means preferably

comprise WGP Al WNBNg HEER ol IS tRAF RS ESHr BRI RPN O REHRED AlFHRARRIFE Nraifs 40 pipe.

The watesdeameréte inayaieratietixedly connected at a selected angle to the guide car so that the water
jet nozzle is automatically aligned at the correct constant angle to the pipe wall when the guide car is 8 in
contact with the pipe wall and a constant nozzle spacing from the cut surface is also ensured. Extraction
mean cobrasivg P primiesatitcecytiefdealirccadpding the paterablipampdeatiorhpreeessjé turzle is thus
preferably e ' ide f o] iccylinder. At

position d¥fo fég @vgaa?g ?é\?{g,g’g%%ﬁ trf):';e8 %ﬁl%:e Tﬁéﬁ%@ %%%gggstr%%?igﬁ% e (—:?:rgﬁy%%iaﬁﬁése 3dssu med
during thkriewlowa st astvie vediel jed cutting pezzied\pirsthplyigd\dkdcattiogtrzekpdsition when the
cutting assembly is in use.

An air blanket comprised of multiple air nozzles is preferably created around the water

jet. A better performance is achieved in this way.

In a particularly preferred embodiment of the method according to the invention, loose
solids are transported out of the interior of the pipe during the separation process. It has
surprisingly been found that the separation process is accelerated and the quality of the
conical cut surfaces is improved in this way. One explanation for this might be that,
despite the relative small cut width achieved during the cutting operation, quantities of
loose solids, e.g., sand between the cut surfaces may reach the interior of the pipe and
have a negative effect on the cutting operation.

Removal of these solids preferably takes place by using the so-called air-lift method in
which air is blown into the interior of the drill string into a hollow drill string which is at
least essentially filled with water, at a location beneath the water surface, preferably
near the location where the transport is to take place. The drill string has a section
opening beneath the injection site. Because of the change in density of the water

column produced by the injected air, an upward flow is created in the interior of the drill



Multiple air jets are preferably provided around the water jet nozzle. By blasting air during the cutting
operation, the water jet is separated from the surrounding water thereby preventing the water jet from
being decelerated due to the surrounding water which would thus reduce the efficiency of the device. As
explained, two water jet nozzles may be arranged diametrically in the same level. Each nozzle must
separate only half the circumference. This reduces the cutting time almost in half in comparison with use
of just a single water jet nozzle. In the event of a larger number of water jet nozzles distributed uniformly

over the EffINBRAFRIBINGNIEATS AASHdHARN APR, THE LaRtiNaFeipiiR SEEHR RRRBEIAHBIE0E

accordingiye HbPBEtREBAMISANG M Walespetieg HirsRERvARFanged one after the other in the same plane
to form a water jet nozzle pair. Each nozzle must cut the full circumference and the cutting time is twice

as long as with two diametrically opposed water jet nozzles. The advantage here is that it yields a greater
certainty thttehmadéthiort aascoedinon tevithieeinvemiere iyl se\ereg beesibe ctepodtivritiveyvaatenj@ipozzies
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irregularities) in the rate of advance. 9 atcording to theé invention in‘which the cutfing assembly is raised
and lowerektasenl dBeWratatinilidigipeachgsHormexabyleforateeijetpaoizlies miaijcltbeovateyget mistill
turned orbf%fgri%?c é);roo aﬁéﬁ" t%gr of water jet nozzles is understood to refer to the number of water jet

nozzle pairs. Pre &t St ohe sensor which detects when the water jet passes through the pipe

wall is provided, preferably a hydrophone. This makes it possible to achieve reliable and complete

separatiop, kthe piee e hargTs ShRogsiRle cHiingrjise i @REIBy™Y elhiediRyice.parafito to the

invention in which means are provided with which loose solids can be conveyed out of the interior of the

pipe duritgeEsRIPLHMbR SHERISE IRNABLRBER AEFHIBrcHameRieT RO EBRIPIIAE L@ d ahHG4tood in
particulaidq epfei@smaepatitminp PeaaflagraMBichy Ry Sipies e Hﬁeﬂﬁéﬁémedﬂp&mﬁﬁqe&n the cut

surfaces during the cutting operation and can interfere with the cutting operation there. If a drill head by

means ofidERiAREHAITRHThNBRIS Hiea GRS PRUEEAISER drilfddtnla: iRSSRIBRNY WeHERHE e BEtting

assemblyg\;{;@éa ‘?f%aﬁm iﬁiﬁéc’lﬁ?oh*@nsﬂm%mﬁfr@iﬁ%‘f Wmcbiwsiwéqﬁm@araheaaubameyed
out of the pipe during the drilling process. These means are preferably designed so that the solids are

conveyed@dUifbfha SRRARIPthEEp bhtheulitgaseansrlyiPRfrtAbin AtkB g talY ebhaRRRating
with the intginalcyelumr Rfiibe erithringdsipipvdarbrnershiheditsineRIsemb v thgsiamsdril string

on which the cutting assembly is also situated, and an air injection opening which communicates with the

inside walfEhis RIEQIRRYNERYBXIGRoRRE RETERY SRYSIRIGARRE tAL 8RABHGRSWATBII8AN air line
which is thsdhe ¢omIBeigedadhe Bt eting SBRYREICH VRGP PEsAIbHIRS ARSMRRE DDAl

connected to a compressor set up outside of the pipe. 10 Figure 1shows a perspective view of a

supportintQ dacilitate W%Rﬂéib%‘&ﬁﬁ:ﬁgﬁhe water jet nozzle in relation to the pipe wall in such a

way that the water jet output by the water jet nozzle strikes the pipe wall at an angle a to
the plane running perpendicular to the pipe axis, so that when the separation of two
complementary conical cut surfaces is achieved. In this way, even after separation, the
pipes are thus in surface contact with one another at these separation faces in the
separation zone after separating the pipes. They are self-centering, so that the pipe can
still absorb forces compressive forces in particular to a limited extent, so any securing or

support of the separated pipe may be omitted.

The angle a is preferably 5° to 60°, preferably approx. 30° in particular. It has been
found that this provides sufficient self-centering with acceptable tensile and
compressive forces in the circumferential direction in the pipe wall on the cut surfaces,
and the cut length increases only to an acceptable extent. The tensile and compressive

forces in the circumferential direction are understood to be the forces which result from



platform raised up from it; Figure 2shows schematically a side view of a supporting structure; Figure
3shows a schematic side view of a drilling operation in the air-lift method; Figure 4shows a side view of an
drill head according to the invention with the cutting assembly in the retracted position and arranged
fixedly above it; Figure 5shows a view like that in Figure 4 in an enlarged detail; Figure 6shows a view like
that in Figure 4 with the cutting assembly in an extracted position; Figure 7shows a view like that in Figure

6 with a view in the direction of the pipe axis; Figure 8shows a detail view from Fi%l],ll’e 6; Figure 8ashows
a detail B& %prtlgﬂ}gma’ of the cut surfaces and tend to spread one end of the pipe and to

compress the adjacent pipe.
Two water jet nozzles are further preferred.

A drill head which is preferably arranged beneath the cutting assembly can be used to
drill out the inside cross section of the pipe down to a depth such that the cutting
assembly can be brought to bear in the intended cutting zone, to remove material
located in the lower area of the pipe such as material from the ocean floor or concrete
or the like, so that the pipe can be cemented for better anchoring.

The drill head can preferably be driven to rotate. The cutting assembly is preferably

fixedly connected to the drill head and/or to the drill pipe.

In addition, rotary drill bits which clean out the inside wall of the pipe to remove concrete
or residues of the ocean floor material or the like are preferably also provided. These
are preferably radially prestressed. They may be engaged at all times or they may be

activatable, so that they are used only in the region of the separation zone.

In addition to the main hydraulic drive of the drill pipe, an auxiliary hydraulic drive is
preferably provided and can be used during the separation process, supplying only a
low torque, rotating extremely slowly and being characterized by a particularly uniform
rotational speed. The rotational speed may amount to one revolution every two hours
for example. This achieves the required uniform and slow advance for the water jet

nozzles and thus ensures reliable separation.

The positioning means preferably comprise a guide car with guide rollers that can be
brought into contact with the inside wall of the pipe. The water jet nozzle is preferably
fixedly connected at a selected angle to the guide car so that the water jet nozzle is

automatically aligned at the correct constant angle to the pipe wall when the guide car is



Figure 9shows a detail view from Figure 6 with sectional diagrams; Figure 10shows another detail view
from Figure 6 with an altered angle of view; Figure 11shows a purely schematic diagram of the method
according to the invention and the device according (é) the invention; 11 Figure 13shows another
exemplary embodiment of a cutting assembly intermediate piece; Figure 14shows a schematic side view
of a device according to the invention during the separation process; Figure 15shows the detail X in
Figure 14 in an enlarged scale. Figure 1 shows an example of an oil drilling or production platform 100
that has HrE€QBIAEEYAIRAPS RIBE WRY iR Fh&iT QBAYIHREE I SRAFIBM G am ABRISHHIBWEREEIS RSk is
supported@f,gegupporting structure, labeled as 21 on the whole, in the installed state. All the equipment
normally arranged on the platform 20, such as the drilling apparatus, accommodations, etc., has already
been dismantled and is no longer shown in the drawing. Crane boats 46 having cranes 19 whose height
of lift abok®tsmeitaveh ezay dueTidiimyoa moee iz iosedifolea sselrd apyiag duoksonefetaly e o diding or

producti latforms 100 and/or thetﬁu%ﬁ)g)rti?grggpctg%frsé Zt%fbllre' thetﬁh%se illuisdratggrhere the actual
e

platform ¥ \évl?é%rd;;esugp%r%l edTrom the cranes 194 rcoelng released from the supsgﬂin@%rt?ucture

21. Of theraiipradryniysa ymriereriztic-oylirelérsovedrantg dheosiid almiib s eeakevg bR B ER nei)  thdich may
be 30 meters.to rs high, porting. structyr [ igned as ver-t [ re having
AN 10 RN A R e AR EE RN SRRl
by meansuodl itetiesiad rofgthbépes Ba dirmdisatedlyvith teeshpipet hinels poxextidinted gquasitanl inkethéhwater. To
this end, i also filled with concrete in their lower area. The water is usually between 30 and
200 mete%g%%é)g%geﬁﬁalx gllngbeg%i:h anchoring pipe 2a to be inserted, e.g., rammed into the ocean floor,
by a comparable distance. The anchoring pipes 2a are thus very long, consisting of large pipes 1 with a

diameter\gf, k39 BMjEiParicyrstanbithraidbataitahaahiigkiessal 88208 IBpastiEiag air
during the cutting operation, the water jet is separated from the surrounding water
thereby preventing the water jet from being decelerated due to the surrounding water
which would thus reduce the efficiency of the device.

As explained, two water jet nozzles may be arranged diametrically in the same level.
Each nozzle must separate only half the circumference. This reduces the cutting time
almost in half in comparison with use of just a single water jet nozzle. In the event of a
larger number of water jet nozzles distributed uniformly over the circumference, which is

also conceivable, the same rule applies to the number thereof accordingly.

In one embodiment two water jet nozzles are arranged one after the other in the same
plane to form a water jet nozzle pair. Each nozzle must cut the full circumference and
the cutting time is twice as long as with two diametrically opposed water jet nozzles.
The advantage here is that it yields a greater certainty that the full cross section will be
completely severed because one of the two water jet nozzles will cut with at least
almost the same certainty, even when there are some discontinuities (i.e., irregularities)

in the rate of advance.

It is conceivable that multiple water jet nozzle pairs distributed uniformly over the

circumference or in diametric opposition are provided. In the embodiment of the method



Figure 2 illustrates the dismantling situation for a supporting structure 21 which deviates structurally
somewhat from that in Figure 1. The upper parts 26 of the supporting legs 2 are cut off at the freely
accessible cutoff point 22 and still belong to the actugl platform 12 20, which is raised by cranes
according to Figure 1. The supporting structure 21 extends above sea level 23 and also extends
downward to the ocean floor 8 by a distance which corresponds to the depth of the water. The anchoring
pipes 2a extend deep into the ocean floor and can be anchored in the ocean floor 8 at their lower ends by

underwa@FSBAEBHE WIS BHOSs B WIS th ENBisedtBi0aas R P iR daIRsL1apE APWRERRFMRAA the
object of aeooilgidltioe anpIedussienentaiioney HQvdtds pitatbrofdramieahbioanghetiRgdpiPasrapre

separated from their lower ends, which extend deep into the ocean floor 8, at severing locations and/or
separatidiz6REE AR HNG D YfRRE PLWREAHBE 7RIS S MSISO B IRV B’ dedhR foshiaerele

separatiopzzengs he¥i6liffigrt to reach from the outside. Figure 3 shows general information with regard
to the so-called air-lift principle. An airlift pipe and/or drill string 29 is provided, a drill head 36 being
arranged at its lower end. This may be for example a rock cutting drill head and/or a rock cutting drill bit. A
compressudfaialiy &7éasbonedsentm arili dirdej@9sawite npbe vatdnjet passelfthosg hdae @ipeThe
compres ir i 0 rd.in the drill string tq the res ir inlet valv where it flows
through T Sk T A i R o R e M e W
material tompleteoseparéton thbtteagipedn tiedesizeddsy tossiblehadtdrgptisnmised through the interior of
the drill string. This clearance of clearing stroke 34 enters a slag pit 35 through an outlet tube 33. A power
drive head or a rotary drive 32 is provided on the upper end of the drill string. A stand pipe 28 is arranged

around tHBMERRHGIENhEE (DR dAHtiAtA6GREEATHE SBBAFMRSHIOBHE Avhish ReaIskie, RFVSIBE 1 is
severed {iam RRiIEISIRDSENS SRR LRMRgBRY iBusteHaAdNiMErfiguEsSHiasdodtfigeihed and

the device used when the pipe 1 is filled with concrete 16 or soil or the like to a level above the separation

zone 4. FI§0ASII8AJNEERESIRI BPFigeIPORRY RrelaitatbdTas 4R H-1IRARRI SRHeSa I/ sPdRfistansy 29. A
rock cuttipg I'Hcflﬁégtﬁrl‘é‘@r d Qﬁlﬁ_téﬁﬁlnﬁcﬁ‘ﬁ'ﬂbé_t 86darHeHLeAMEHTiMEhBRdn A iRkliRg apsranbly
adapter and/or a cutting assembly intermediate piece 47 _ ) )
pipe between the cut surfaces during the cutting operation and can interfere with the
cutting operation there. If a drill head by means of which material in the lower area of
the pipe can be drilled out is situated beneath the cutting assembly, this preferably
includes the same means with which the dissolved material can be conveyed out of the

pipe during the drilling process.

These means are preferably designed so that the solids are conveyed out of the pipe
with the help of the air-lift method, in which an intake opening communicating with the
internal volume of the drill string is provided beneath the cutting assembly on the same
drill string on which the cutting assembly is also situated, and an air injection opening
which communicates with the inside wall of the drill string is preferably provided on the
drill string above the cutting assembly. An air line which is fixedly connected to the drill
string may be connected to the air inlet opening and is also connected to a compressor

set up outside of the pipe.

The present invention will now be explained in greater detail with reference to

exemplary embodiments illustrated in the drawings, in which:



13 is/are arranged between the drill head 36 and the drill string 37. This cutting assembly adapter is
connected by a flange to the drill head and to the drill string. The cutting assembly adapter and/or the
cutting assembly intermediate piece 47 may be mouptable on a traditional drill string 37 and a traditional
drill head. The cutting assembly adapter and/or the cutting assembly intermediate piece 47 comprise(s)
the cutting assembly 3. Figure 5 shows a larger region of the drill string 37. A stabilizer 38 which is
supported in the pipe 1 and in which the drill string 37 is mounted rotatably can be seen in the upper
region of EfIR 5. A pRIAWS 6F REESRETHEHYIENHEDR\FYPROEIGEr SBUNBRS WS dheindr aduelly 3 in
action. The cutting assgrphd FARBIISRSHMA Water jet nozzles 5, 5'. The water jet nozzles are
progressively displaceable in the circumferential direction of the pipe 1, in a plane E which is essentially
perpendicular to the pipe axis A. The two water jet nozzles are diametrically opposed to one another. It is
also condegaial@ for thesewsasehmEhatzalgsdsioke aiean géd duppily tsidestryetide to ensure a reliable
cutting and to increase the redundancy (not shown in the figures). As shown in Figure 8 in particular,
multiple air jets 14 are arranged around each water jet nozzle 5. The water jet nozzles 5, 5' are each
positionetiBY'BokitioniBh MSam S RGHPRBIRY B YR a iy ererRIMG Y thgeaibildrsnethad:. Each
water jet nozzle 5,5' is thus arranged on a guide car 11, 11', each car having four guide rollers 12, 12'. In

the extraE[ed osition of the water jet nozzles 5, 5' Ule uide rollers. 12, 12’ are.in coptact with the inside
wall of B BHEE 2 he walBPYS: AcOBS AL AL I LAY AGERIGH el G ERLSTHOTs M8 St the
water jet 15 does not stukintpeasspembiglit therediehtndti e pkitienEanthiahrainge g éixeeylisbitaretitthe pipe
axis A. Figure 8 shows in particular that the water jet nozzle 5 and/or the water jet output by it form(s) an
angle a of 30 to this plane E. The same is also true of the other water jet nozzle 5'. The cut width B is
small andr@Hies? conseimwis anvewdikeibaidmpignierddryaveidiareedidgtailifaces 7c, 7d are created
when the guide cars 11, 11' have run completely over the inside circumference of the pipe 1 and the
water jets have completely severed the pipe. The pipe abqve the separation zone 4 is thus suppaorted in a
self-contErHy Sninner SHANG AXSHUEhahiRg s ANLEdDE SHE S a AN IR BRCHRHRR need
not necessarily be suppesigg®r secured. The water comes out of the water jet nozzles 5, 5" at a very high
velocity. Figure 9 shows the sectional diagram 7a of the water jets. After both water jet nozzles 5, 5' have
together run through the entire inside circumference of the pipe 1, i.e., after a 180 rotation of the cutting
assembly-Bjute tuttingbegeneb e dikaisbataindFgueeed wlitihdy viesuitinh éndiwastite (disderpilge on only
one side in Figure 9) rypning in the direction of the pipe axis to compensate for a variation in height of the
cutting assembly 3 during the cutting operation, which may last for several hours. The raising and
lowering of the cutting assembly while the water jet is turned on is done to such an extent that the pipe 1
is reliably-rpayiered evesnwils theiaticipaleerdciuglipngin height. The water jet nozzles 5, 5' and the
positioning means 9a are extracted from an inserted position into an extracted position by means of
extraction means 9. The extraction means 9 comprise an essentially straight pivot arm 40 and a
pneumati€igylia@ar 10.shoevpiaaletaih viemdothd-guude £ars 11 or 11' rotatably mounted on one end. On
the opposite end it is rotatably mounted on the other cutting assembly 3. In a central region of the pivot
lever which is located closer to the cutting assembly side position than at its other end, the free end of the
piston roff i8t8%neurpBEWe A AgER oW E oM higWio R With 36WipnldiRg 3Fatable connection. The
pneumatic cylinder 10 itself is also rotatably and/or pivotably fastened to the cutting assembly 3. As
shown in Eigure 6 for example, three additional rqtary drill bits 18, 18', 18" are provideﬂ an the drill head
6. ThesEEIEDRY clec RPASHLRITEOR AL BTG B AD ELE P AR Ho remove
concrete 16 or ocean floor material 8 remaining in this region. The additional rotary drill bits 18, 18', 18"
are each ed e ' li Fi ).~-Fhuys a ice whj s;an.annular
region in Fﬁ]@%ﬁatio%)hz&oﬁg %%%%%ﬁgﬁh%&ﬁ t(c))}-re{t!lnﬁ%ver§j1 %\fgﬁgjdhge%g ma e}gl the
invention and the device according to the invention;

Figure 12 shows a supporting leg 2 with anchoring pipes 2a,;



15 is thus assigned to the cutting assembly 3 and comprises the additional rotary drill bits 18, 18, 18".
Above and below the water jet nozzles 5, 5' and their extraction means 9 and positioning means 9a
protective plates 39 are provided. These plates are ri'ggid and protect the water jet nozzles and the
extraction means and positioning means in the retracted position of the water jet nozzles 5, 5'. If the
pneumatic cylinder 10 in the retracted position of the water jet nozzles 5, 5' is acted upon by compressed
air and is_extracted, then it pivots the pivot arm 40 out of a position in which it is in contact with the
circumfefdi§tEol the coRMYS35EHBH XHRPRNERIRAEIBBE R R PHEN G ageatr X BUiRImRgiate
circumference and in vﬂm'the guide car 11 is in contact with the inside wall of the pipe. Figure 11
illustrates the device according to the invention and the method according to the invention in a highly
schematized form. Some of the elements are not shown in their "correct” positions. This shows the drill
string 37 Figiime [bdver esttbuisnehsdhtheatrdl hdadidgévispaodelace Ancadditigrial tfeeanydntidnt d@ican be
seen to the right of thisthgregtrers e(()jnwiFh a pneumatic cylinder 18a. The elements of the cutting assembly
3 are shown at the left Of tRe il head 36, TRis shows extraction means 9, comprising the pneumatic
cylinder 10 and the pivot lever 40. The guide car 11 is not shown here. A water jet nozzle Sand a water jet
15 can bejsees psre. Wnlkgsthediresan in Flgure 1&4H@_ﬁ"@ﬁ?&r§‘é&§&éﬁé‘? has only an extremely slight
widening. The water jet nozzle 5 is connected by a water line 13 to a mixing valve 44 through which
abrasive particles 43 are added. This shows the high pressure water pump 41 with the additional water
line 42. AFiqumpressowd aaetensgsierobanthsildhitingde pf tdectidhspiagodn Toe temheesardaiyline

h he right side of the dill string lead he air-lift flushing head 31 to th d air inl
vaive 30 UMW hd oy BELBAEGI 107 0 S S VRNB ] PR LA WG 5. Shown

on the otbappuaitedf tnead sl saning/sthetomdedssed ais (e deattie tosbiudeg Uttitigeaisseatiely Standere it
splits 16 %i\%intoaline eadig%othegpneu atign%/lirll ran nothggr Iing{iea i.rl to the air nozzles 14.
Figure 12 4hB% <AL RA'ERL AR Y BEB RIS NGt ATeiB ity Shidl 22 Yl La)h ARBa e
separaticczonarbitabionsteestsdoe loastlzreadanbberr disntaatiedtandejmof leiperettrswhhmathehoring
pipes 2a are filled with concrete and weighted down. The anchorj ipes 2a and the supporting legs are
iinect A AV Rl O B 8 A GBSl S D Bl B i G AV ol O e
compositi@0 (sarat andrergesiosedlifoertsgenitdinge ot discoatitiodottiees ailveritiog aampredzctied out
under rough conditi such as_ high winds,. high waves ang_low t eratures, The |imiting factor is the
dynamic AL D oP UL e B S e P SRS AP ALY g ner
conditionactiguptati®ishaXsia slighatly sodpettecttingaskhencbiyas dieafter. Belig idawpdSsembly
adapter 47 in this exemplary embgdi has additional rotary driJ} bits 18, 18', 18". In addition other
otary bt gk BRSLEE SIRTALT A A ReBHC S S U S et A B S IERIN T
compressdedr [hea 2evehudas(ffiggeide) cavdithorhayexieadéd metepsotiucéd tmetrslhigket Aleund the

water jet. Ehe é)rg}er (s:fm ressEg ?ir igg 2n7"ée§sdsa t owgr- dditi0|£|ral r(l)Jtr%r)ﬁg\r/iIJrI]bitssule}?Sr'] ar(g tge2
additional 1o ary Dits % 180 and CauRdstheth o b extricted alf%e same tme. e TUNctiohs of the
two compreddedlzrdmesasndbeioatrdlledhimtiepeddartthe afoman dioothbentathhibevadtat siitiaeenethod

according, {0 e 1SS LI BRMG DG SO BN G RIAN R LR SRR & Xty downward
into the water. To this end, the pipes 1 are also filled with concrete in their lower area.
The water is usually between 30 and 200 meters deep and can allow each anchoring
pipe 2a to be inserted, e.g., rammed into the ocean floor, by a comparable distance.
The anchoring pipes 2a are thus very long, consisting of large pipes 1 with a diameter of

1800 mm in particular and with a substantial wall thickness of 80 mm in particular.

Figure 2 illustrates the dismantling situation for a supporting structure 21 which deviates
structurally somewhat from that in Figure 1. The upper parts 26 of the supporting legs 2

are cut off at the freely accessible cutoff point 22 and still belong to the actual platform



Figure 14 shows schematically a device according to the invention during the separation process. With
the help of a drill head 36 situated at the lower end of the air-lift drill string 29, concrete 16 inside the pipe
is drilled out down to below the ocean floor 8 and theq the air-lift drill string 29 is raised into the position
illustrated in Figure 14 where the 17 cutting assembly 3 is in a position in which the separation zone 4 is
still beneath the ocean floor 8 but a clearance remains between the drill head and the surface O of the
concrete 16. During the separation process, the air-lift process is continued further by injecting air into the

air-lift driffStrikgioY tif FRPEH LYo HBRESRLSRHHRD2 TOa FAOHE cdmpREssHHPRR TG wHIVEEtPad Hiustrated
in Figure badRddghdlat iesecselids3 sish asshasinerresimantaardhel arR stidaaspobinghgypipe 2a

during the _separation process or that have penetrated through the slots 49 formed_duri%the separation

process CHHABCRIMHER GRIFESPONES BRoEreHISRED Afathsh WRtRESENGIRNSIATHW iBIBGH SR £&EH( the

arrows shyewp iRt eheostR@sIRDRUNASAT - Hdaiithsrsine thsicieaih el GhCB g SiPR kR isefrRIBoved by
upward directed flow thereby created in the interior of the air-lift stream, represented by the arrows

pointing &Y iHAEWaAO AL Lo WA IGUPECEEER AP (S)MbHIZR PhyPr MR AURIRIIRRsE¥BCL 4) is

introduceshidieral. anithleh s bisjeidedabaveithegsepiryelefompraghrin 20 imediaw seghiteat the
water level 23' inside the supporting pipe 2a is consistently above sea level 23. 18 List of reference

numeraldNYIBFANGROENARIRRP FHROR RERH PRtrHoMIPRIE 1986H SOV EGRA GG Hes

the ocean floor 8, at severing locations and/or separation zones 4, which are situated a
distance 24 of a few meters below the ocean floor 8. The separation zones 4 are difficult

to reach from the outside.

Figure 3 shows general information with regard to the so-called air-lift principle. An air-
lift pipe and/or drill string 29 is provided, a drill head 36 being arranged at its lower end.
This may be for example a rock cutting drill head and/or a rock cutting drill bit. A
compressed air line 27 is carried in the drill string 29 at its upper end via an air-lift rinse
head 31. The compressed air is sent downward in the drill string to the compressed air
inlet valve 30, where it flows through an intake opening 48 into the interior of the drill
string 29, where it creates buoyancy with which material from the ocean floor that has
been released by the drill head 36 is raised through the interior of the drill string. This
clearance of clearing stroke 34 enters a slag pit 35 through an outlet tube 33. A power
drive head or a rotary drive 32 is provided on the upper end of the drill string. A stand

pipe 28 is arranged around the drill string.

Since it is difficult to reach the separation zone 4 from the outside, the pipe 1 is severed
from the inside. The exemplary embodiment illustrated in the figures relates to the
method and the device used when the pipe 1 is filled with concrete 16 or soil or the like

to a level above the separation zone 4.

Figure 4 shows the drill string 37 which is designed as an air-lift drill pipe and/or drill
string 29. A rock cutting drill head and/or a rock cutting drill bit 36 is arranged at its

lower end. A cutting assembly adapter and/or a cutting assembly intermediate piece 47



3Cutting assembly 4Separation zone 5,5'Water jet nozzle 6Pipe wall 7Cut, section 7aSectional diagram
7bCuts running in the direction of the axis of the pipe 7c, 7dComplementary conical cut surfaces 80cean
floor 9Extraction means 9aPositioning means 10Pnellématic cylinder

is/lare arranged between the drill head 36 and the drill string 37. This cutting assembly
adapter is connected by a flange to the drill head and to the drill string. The cutting
assembly adapter and/or the cutting assembly intermediate piece 47 may be mountable
on a traditional drill string 37 and a traditional drill head. The cutting assembly adapter

and/or the cutting assembly intermediate piece 47 comprise(s) the cutting assembly 3.

Figure 5 shows a larger region of the drill string 37. A stabilizer 38 which is supported in
the pipe 1 and in which the drill string 37 is mounted rotatably can be seen in the upper
region of Figure 5. A plurality of heavy rods may be provided.

Figure 6 shows the cutting assembly 3 in action. The cutting assembly 3 comprises two
water jet nozzles 5, 5. The water jet nozzles are progressively displaceable in the
circumferential direction of the pipe 1, in a plane E which is essentially perpendicular to
the pipe axis A. The two water jet nozzles are diametrically opposed to one another. It is
also conceivable for these water jet nozzles to be arranged directly side-by-side to
ensure a reliable cutting and to increase the redundancy (not shown in the figures). As
shown in Figure 8 in particular, multiple air jets 14 are arranged around each water jet
nozzle 5. The water jet nozzles 5, 5' are each positioned by positioning means 9a,
comprising a guide car 11, 11' having guide rollers 12, 12'. Each water jet nozzle 5, 5' is
thus arranged on a guide car 11, 11', each car having four guide rollers 12, 12'. In the
extracted position of the water jet nozzles 5, 5', the guide rollers 12, 12" are in contact
with the inside wall of the pipe. The water jet nozzles 5, 5' are each fixedly mounted on
the guide car 11, 11' so that the water jet 15 does not strike the pipe wall 6 parallel to
the plane E which runs perpendicular to the pipe axis A. Figure 8 shows in particular
that the water jet nozzle 5 and/or the water jet output by it form(s) an angle a of 30° to
this plane E. The same is also true of the other water jet nozzle 5'. The cut width B is
small and almost constant. In this way, the complementary conical cutting surfaces 7c,
7d are created when the guide cars 11, 11' have run completely over the inside
circumference of the pipe 1 and the water jets have completely severed the pipe. The

pipe above the separation zone 4 is thus supported in a self-centering manner on the



11,11'Guide car 12, 12'Guide rollers 13Water line 14Air nozzles 15Water jet 16Concrete 17Free 18, 18',
18" Additional rotary drill bits 18aPneumatic cylinder 18bAdditional rotary bits 19Crane 20Actual platform
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pipe remaining below the separation zone 4. Therefore, the pipe need not necessarily

be supported or secured.

The water comes out of the water jet nozzles 5, 5' at a very high velocity.

Figure 9 shows the sectional diagram 7a of the water jets. After both water jet nozzles
5, 5" have together run through the entire inside circumference of the pipe 1, i.e., after a
180° rotation of the cutting assembly 3, the cutting assembly 3 is raised and lowered
slightly, resulting in cuts 7e (discernible on only one side in Figure 9) running in the
direction of the pipe axis to compensate for a variation in height of the cutting assembly
3 during the cutting operation, which may last for several hours. The raising and
lowering of the cutting assembly while the water jet is turned on is done to such an

extent that the pipe 1 is reliably severed even with the anticipated fluctuations in height.

The water jet nozzles 5, 5' and the positioning means 9a are extracted from an inserted
position into an extracted position by means of extraction means 9. The extraction
means 9 comprise an essentially straight pivot arm 40 and a pneumatic cylinder 10. The
pivot arm 40 has the guide cars 11 or 11' rotatably mounted on one end. On the
opposite end it is rotatably mounted on the other cutting assembly 3. In a central region
of the pivot lever which is located closer to the cutting assembly side position than at its
other end, the free end of the piston rod of the pneumatic cylinder 10 acts on the pivot
arm 40 by way of a rotatable connection. The pneumatic cylinder 10 itself is also
rotatably and/or pivotably fastened to the cutting assembly 3.

As shown in Figure 6 for example, three additional rotary drill bits 18, 18', 18" are
provided on the drill head 36. These drill bits clean the inside wall of the pipe 1 in the
region of the separation zone 4 to remove concrete 16 or ocean floor material 8
remaining in this region. The additional rotary drill bits 18, 18', 18" are each prestressed
by a pneumatic cylinder 18a (Figure 11). Thus a device which cleans an annular region

in the separation zone down to the metal of the pipe 1 to remove the adhering material
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is thus assigned to the cutting assembly 3 and comprises the additional rotary drill bits
18, 18, 18".

Above and below the water jet nozzles 5, 5 and their extraction means 9 and
positioning means 9a protective plates 39 are provided. These plates are rigid and
protect the water jet nozzles and the extraction means and positioning means in the

retracted position of the water jet nozzles 5, 5.

If the pneumatic cylinder 10 in the retracted position of the water jet nozzles 5, 5' is
acted upon by compressed air and is extracted, then it pivots the pivot arm 40 out of a
position in which it is in contact with the circumference of the cutting assembly 3 into an
extracted position which is spread around the circumference and in which the guide car

11 is in contact with the inside wall of the pipe.

Figure 11 illustrates the device according to the invention and the method according to
the invention in a highly schematized form. Some of the elements are not shown in their
"correct" positions. This shows the drill string 37 at the lower end of which the drill head
36 is provided. An additional rotary drill bit 18 can be seen to the right of this,
prestressed with a pneumatic cylinder 18a. The elements of the cutting assembly 3 are
shown at the left of the drill head 36. This shows extraction means 9, comprising the
pneumatic cylinder 10 and the pivot lever 40. The guide car 11 is not shown here. A
water jet nozzle 5 and a water jet 15 can be seen here. Unlike the diagram in Figure 11,
the water jet 15 here has only an extremely slight widening. The water jet nozzle 5 is
connected by a water line 13 to a mixing valve 44 through which abrasive particles 43
are added. This shows the high pressure water pump 41 with the additional water line
42. A compressor 45 can be seen on the other side of the drill string 37. The
compressed air line shown on the right side of the drill string leads over the air-lift
flushing head 31 to the compressed air inlet valve 30 through which the compressed air
for the air-lift method is injected into the drill string 37. Shown on the other side of the

drill string 37, the compressed air line leads to the cutting assembly 3, where it splits
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again into a line leading to the pneumatic cylinder and another line leading to the air

nozzles 14.

Figure 12 shows as an example a supporting leg 2 with anchoring pipes 2a to be
separated. The separation zone 4 is 6 meters below the ocean floor 8 with a water
depth of 140 meters. The anchoring pipes 2a are filled with concrete and weighted
down. The anchoring pipes 2a and the supporting legs are inclined at an angle of
approx. 9.5°. The ocean floor consists of compact sand with layers of varying
composition (sand and organic sediments).

The method according to the invention can be carried out under rough conditions such
as high winds, high waves and low temperatures. The limiting factor is the dynamic load
capacity of the supporting leg 2 with the anchoring pipes 2a cut off under rough weather

conditions.

Figure 13 shows a slightly modified cutting assembly adapter 47.3. The cutting
assembly adapter 47 in this exemplary embodiment has additional rotary drill bits 18,
18', 18". In addition other rotary bits 18b are also provided on the drill head 36. Two
compressed air lines 27, 27' are shown. One compressed air line 27' causes the guide
car 11 to be extracted and produces the air blanket around the water jet. The other
compressed air line 27" leads to the additional rotary drill bits 18, 18' and the additional
rotary bits 18b, 18b' and causes them to be extracted at the same time. The functions of

the two compressed air lines can be controlled independently of one another.

Another variant of the method according to the invention will now be explained with

reference to Figures 14 and 15.

Figure 14 shows schematically a device according to the invention during the separation
process. With the help of a drill head 36 situated at the lower end of the air-lift drill string
29, concrete 16 inside the pipe is drilled out down to below the ocean floor 8 and then

the air-lift drill string 29 is raised into the position illustrated in Figure 14 where the
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cutting assembly 3 is in a position in which the separation zone 4 is still beneath the
ocean floor 8 but a clearance remains between the drill head and the surface O of the

concrete 16.

During the separation process, the air-lift process is continued further by injecting air
into the air-lift drill string 29 through the compressed air line 27 and the compressed air
inlet valve 30 as illustrated in Figure 15 in order that loose solids, such as marine
sediment 50, that are still present in the pipe 2a during the separation process or that
have penetrated through the slots 49 formed during the separation process cannot
interfere with or even block the separation process. The air flow is symbolized by the
arrows shown in the compressed air line 27. Marine sediment inside the anchoring pipe
2a is removed by upward directed flow thereby created in the interior of the air-lift
stream, represented by the arrows pointing up in the diagram. As shown in Figure 14,
water (symbolized by the large dots in Figure 14) is introduced through an inlet 51
provided above the sea level 23, namely in a volume flow such that the water level 23'

inside the supporting pipe 2a is consistently above sea level 23.



Sea level Water level Distance of the separation zone from the ocean floor Lower ends of the pipes 1
Upper parts of the supporting legs Compressed air lines Stand pipe Air-lift drill string Compressed air inlet
valve Air-lift flushing head Power drive head or rotar¥8drive Extraction tube Clearance Slag pit

List of reference numerals

100 Offshore oil drilling or production platform
1 Pipe

2 Supporting legs

2a Anchoring pipes

Cutting assembly
Separation zone

5,5 Water jet nozzle
Pipe wall
7 Cut, section
7a Sectional diagram
7b Cuts running in the direction of the axis of the pipe
7c, 7d Complementary conical cut surfaces
8 Ocean floor
9 Extraction means
9a Positioning means
10 Pneumatic cylinder
11, 11 Guide car
12,12 Guide rollers
13 Water line
14 Air nozzles
15 Water jet
16 Concrete
17 Free
18, 18', 18" Additional rotary drill bits
18a Pneumatic cylinder
18b Additional rotary bits
19 Crane

20 Actual platform



Drill head Dirill string Stabilizers Protective plates Pivot arm High pressure pump (water) Additional water
line Abrasive particles Mixing valve Compressor Crane boat Cutting assembly adapter or cutting
assembly intermediate piece Intake opening Slots

19
21 Supporting structure
22 Freely accessible separation site
23 Sea level
23' Water level
24 Distance of the separation zone from the ocean floor
25 Lower ends of the pipes 1
26 Upper parts of the supporting legs
27, 27', 27" Compressed air lines
28 Stand pipe
29 Air-lift drill string
30 Compressed air inlet valve
31 Air-lift flushing head
32 Power drive head or rotary drive
33 Extraction tube
34 Clearance
35 Slag pit
36 Drill head
37 Drill string
38 Stabilizers
39 Protective plates
40 Pivot arm
41 High pressure pump (water)
42 Additional water line
43 Abrasive patrticles
44 Mixing valve
45 Compressor
46 Crane boat
a7 Cutting assembly adapter or cutting assembly intermediate piece
48 Intake opening

49 Slots



50Marine sediment 51Inlet APipe axis BCut width EPlane perpendicular to pipe axis aAngle OSurface 21
Patent Claims 1. A method for separating upright pipes (1) of a greater length and greater diameter
anchored in the ground at their lower ends, in partic I&(r anchoring pipes (2a) of an offshore oil drilling or
production platform (100) in which a cutting assembly (3) is lowered into the pipe (1) through the upper
end of the pipe (1) to be separated, as far as a separation zone (4), said cutting assembly acting
progressively against the pipe (1) over the circumference, and the separation process takes place by
means oPf water jet (1¥RB0EBEBIENEast one water jet nozzle (5, 5'), characterized in that the pipe wall
(6) is sewgted by a cut|idhaving at least almost a constant cut width (B) to create two complementary
conical cut surfaces (7c, 7d), this cut running at a skewed angle through the pipe wall (6), such that the
water jet{15) of the at [dR§t @ water jet nozzle is directed at an angle (a) to the plane (E) running
perpendigular to the pipggxigif\) in order to create the cut (7) running skewed through the pipe wall. 2.
The method according to claim 1, characterized in that the weight of the pipe (1) and components

optionallfFconnected t&RRMBERINAIYIY KBIRE A Sevices in the separation process.
a Angle

@] Surface



3. The method according to claim 1 or 2, characterized in that abrasive particles are mixed with the water
of the water jet. 4. The method according to any one of claims 1 to 3, characterized in that after rotation
by 360 divided by the number of water jet nozzles (5,.5'), the cutting assembly (3) is raised and lowered
while the water jet is activated, thus resulting in cuts (7b) running in the direction of the axis (A) of the
pipe. 5. The method according to any one of claims 1 to 4, characterized in that loose solids are
transported out of the interior of the pipe during the separation process. 22 6. The method according to
claim 5, characterized in that the solids are tr%@@f the pipe with the help of the air-lift method.
7. A device for separating upright pipes (1) of a greater length and greater diameter anchored in the

ground at their lQwer ends, in particular. separating them frgm anchoring pipes (2a), of an,offshore oil
criling ororodui T R ooy g g Ol (3 el O R B e
upper end of thelpipe{d)) s trosepanatesl giovadreg thieito diae pgredas ifapadialdaparatimringnagds, such
that the cutting mply acts progressively. on the inside circumference e.pip inthe, ..
circumferential g?r%it?oﬁlcy}ﬂ tﬁﬁs%gp%rgﬁonrg'onr% ?ﬂ) I%lrné§j lé(é{\:'/%rr]s. ?hag{ﬁfpﬁré %{?E\%hﬁé@% Ie%s?lgHQQNater jet
nozzle (5, 5') is psseichudyt(3acsdavpdisddtiig s dpaaipen by dbessybhbeaoigyerednd tiahpgsiperiigoneans

(15 ot by RS LR B30 B o a2 0 A 4yt T4 e ) et i g

(15) output by the water jet n0zz e pipe wall ( ?

perpendicular ttogneips\selis §gpissthitbapwbeil thevee phattrcistdeneplete tiedrébaltsspau@tion
complementary [ r c, 7 . The [ i im 7 [ ized.in that the
angle a is betwége%%%%%,g péqeg}g(rga%?yrgg%?pcg(?g% g?]aiggrﬁefgfgg{ﬁgv%[&vgigelﬁ r?%giqﬁéﬁéigfﬁe
provided. 9. Thendexiedczdrdimay actelned7intigidharagerizat (6)tasaveriddcbydh (Ga6) (8)dreamag:d
beneath the cut] { rialinsj e.pipe s i egn floor or
concrete (16) o%%%%%%%béé% § ﬁg oh?@?m@gﬁﬂs @stﬁlgsCfé%?r?g@i@?n@%ﬁ/%{%@ﬁ%e@%rce;gné section
of the pipe (1) ssutfacése(gipe/cAn thés ceuh entedro radeatskanatb ang)s didalrgimtheupipeingadiot@nued to a

depth h that i i i ' : Th
dovice according b o B S A b e e e e e Bl s
provided, cleaniaggbeit(thetinsive paeof e wiveng perpsrs cuhardte ier@ituasisf(ieiocemefitor or the

like. create the cut (7) running skewed through the pipe wall.

2. The method according to claim 1, characterized in that the weight of the pipe (1)
and components optionally connected to it is not secured by additional devices in

the separation process.

3. The method according to claim 1 or 2, characterized in that abrasive particles are

mixed with the water of the water jet.

4. The method according to any one of claims 1 to 3, characterized in that after
rotation by 360° divided by the number of water jet nozzles (5, 5, the cutting
assembly (3) is raised and lowered while the water jet is activated, thus resulting

in cuts (7b) running in the direction of the axis (A) of the pipe.

5. The method according to any one of claims 1 to 4, characterized in that loose
solids are transported out of the interior of the pipe during the separation

process.



11. The device according to any one of claims 7 to 10, characterized in that in addition to the main
hydraulic drive of the drill string, an auxiliary hydraulic drive is provided which can be used during the
separation process and rotates extremely slowly ant}és characterized by a particularly uniform rotational
speed. 12. The device according to any one of claims'7 to 11, characterized in that the positioning means
(9a) comprise a guide car (11, 11'") having guide rollers (12, 12", which can be brought into contact with
the inside wall of the pipe. 13. The device according to any one of claims 7 to 12, characterized in that a

plurality & air jeld'ELA)GH R HGOIREUIRIIREW RN RIBSERZ RS thinsthat A g 150 lifts RES AERBFARIEED any

one of claims 7 ¢dg; ghapastenapdiie habreeans arairrmagdestby which loose solids can be conveyed
out of the interior of the pipe during the separation process. 15. The device according to claim 14,

characterized in that an intake opening that communicates with the interior volume of the drill string is
provided_bn the/ls_i méstciggdngmmmtmg aj.ptiggtqsim l()19_, Giral gleaiein?partgkbrmmbgiegtavm&ﬂmeter
CommLcates BRI AR S 40 L1 U8R B I ARIELFLP L SRR § i g fssemely
anchoring pipes (2a) of an offshore oil drilling or production platform (100) by
using a cutting assembly (3) which can be lowered through the upper end of the
pipe (1) to be separated, lowering it into the pipe as far as a separation zone (4),
such that the cutting assembly acts progressively on the inside circumference of
the pipe (1) in the circumferential direction in this separation zone (4) and severs
the pipe (1), wherein at least one water jet nozzle (5, 5') is provided to
accomplish the separation process, characterized in that positioning means (9a)
are provided to position the water jet nozzle (5, 5') with regard to the pipe wall
(6), such that water jet (15) output by the water jet nozzle (5, 5') strikes the pipe
wall (6) at an angle (a) to the plane (E) running perpendicular to the pipe axis (A),
such that when the separation is complete the result is two complementary

conical cut surfaces (7c, 7d).

8. The device according to claim 7, characterized in that the angle a is between 5°
and 60°, preferably approx. 30° and preferably two water jet nozzles (5, 5') are

provided.

9. The device according to claim 7 or 8, characterized in that a drill head (36) is
arranged beneath the cutting assembly (3) so that material inside the pipe such
as material from the ocean floor or concrete (16) or the like can be drilled out by
means of this cutting assembly over the inside cross section of the pipe (1) so
that the pipe can be cemented for better anchoring, said drilling out being
continued to a depth such that the cutting assembly (3) can be used in the

intended separation zone (4).



10.

11.

12.

13.

14.

15.

23

The device according to any one of claims 7 to 9, characterized in that rotary drill
bits (18, 18', 18") are provided, cleaning out the inside wall of the pipe to remove

concrete or residues of the ocean floor or the like.

The device according to any one of claims 7 to 10, characterized in that in
addition to the main hydraulic drive of the drill string, an auxiliary hydraulic drive
is provided which can be used during the separation process and rotates

extremely slowly and is characterized by a particularly uniform rotational speed.

The device according to any one of claims 7 to 11, characterized in that the
positioning means (9a) comprise a guide car (11, 11') having guide rollers (12,

12", which can be brought into contact with the inside wall of the pipe.

The device according to any one of claims 7 to 12, characterized in that a
plurality of air jets (14) is arranged around the water jet nozzle (5, 5').

The device according to any one of claims 7 to 13, characterized in that means
are provided by which loose solids can be conveyed out of the interior of the pipe

during the separation process.

The device according to claim 14, characterized in that an intake opening that
communicates with the interior volume of the drill string is provided on the drill
string beneath the cutting assembly, and an air injection opening, which
communicates with the interior volume of the drill string is provided preferably
above the cutting assembly on the drill string.



