WO 01/ 75235 PCT/ N0O01/ 00143 METHOD AND DEVI CE FOR SUBSEA DREDA NG The
present invention relates to a nethod of the kind described in the preanble
of claim invention further relates to a device ac t he

pr eanbl e %?”Eﬁgﬁﬁ]3 for 5 conducting said nethod. Backgrgga (ﬂggﬁﬂﬁork at
subsea oil and gas installations or in connections with such installations,
e.g. maintenance work, there is often a need to nove rocks and particul ate
material that partly 10 covers the bodies that are to be repaired. It can
be pipelines, valNMETHODSANDSDEVICEhEORI 8EBSEANDREBGINGar way a need nay
occur to renove sedinents in connection with new installations on the sea
bottom or The Iprd’séﬂi’ﬁiﬁ@éntl@h rélafel ecd edthdd iof theddind desgabat inphepleambie aficlaimd.

like. 15 Sim needs may _al so cur in onne ion th subs wor k, |ike
har bour mor@§“§Fnﬁﬁﬂﬁﬂﬂ§¥“%ﬁ?§@dﬁf weaaay‘@sF%§F PPE@F@%E 9 known

technogogycg&hiﬁg MR§tygon way to renove sedlnents in connection with
subsea work % utilrzing large "fans", |arge and heavy suction devices

wi th a high power consunption and speci al I y desi gned excavators.
Di sadvantaqfs are that they require a | ot of power and/ or other
resour ces 5 |re | arge surface vessels, have a limted versatility,

are as 900¢o§‘§lor1§£t€shb%%ﬁ]yand%ras LREVIaB6R e cancalionssilt fehfigtalAa6ms, wat er s.
25 NO patent No. 302.043 descri bes a dredge designed for subsea operatl ons,

especial ly mmtenmwrbrthmm%ﬁm 4 eed @ moNHgECks @%P@I@Plﬂ@teénaﬁm% that ﬁalﬁu np
devi ¢ 9 and 30 ej\t}}e 1dg tl\é\é? I%feeto g% Rk o c'aﬁ tbg gﬁkﬁﬂgsé E/&lge El%ll]‘ié%edn ' ch

|n|tsturﬁO eam of ter to sp03|t|oned
in a tubing through whi ch the cuttings or the Ilke i s supposed 30 to be
transported. The apparatus is designed to rest on the sea bhottomand to
recei ve enBpgynilarsyay aesed may-oeur WFIFI%V@( sedimentsin coppecion I Re¥hi ng i s

supposed t @, ba 1 IBYEFPHE sBa Hottom, or for removal of collected drill cuttings at platforms or the
like.
15
Similar needs may also occur in connection with subsea work, like harbour works or work

at barrage or quay structures.

Previously known technology

20 The most common way to remove sediments in connection with subsea work, is by
utilizing large “fans”, large and heavy suction devices with a high power consumption and
specially designed excavators. Disadvantages are that they require a lot of power and/ or
other resources, they require large surface vessels, have a limited versatility, are as good as
stationary, or they are not at all suited for deep waters.

25 ‘
NO patent No. 302.043 describes a dredge designed for subsea operations, especially to
remove or move drill cuttings, comprising a motor, a pump device and an ejector, where
the motor is designed to run the pump which in its turn provides a stream of water to the
ejector, which is positioned in a tubing through which the cuttings or the like is supposed

30 to be transported. The apparatus is designed to rest on the sea bottom and to receive
energy from the surface, while the inlet end of the tubing is supposed to be moveable e.g.

with the aid of a remote controlled mini submarine, a so called ROV.



with the aid of a renote controlled mni subnmarine, a so called ROV. WO
01/ 75235 PCT/ NO01/00143 2 This apparatus is not suited to nove sedi nents

wi th rel afyigvfil¥.dsar ge rocks, mainly because the pipeline hasngh,®ifective
| oss of dianeter due to the ejector's design and position. Further it has

a geographically very limted work range as it is designed to rest at the
sea bottom even though the pipeline is_designed to be sonmewhat noveabl e.
5 Japanese patent applications Nos. 043 35 799 A and 043 25 800 A descri bes

an ejector u syst.em where the ejector | si.tioned inly.qutside the
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possi ble to see what kind of utilizations these systens are neant for. 10
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especiglly at deep waters. 15 It is a particular objective to provide a
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t he invention as define by claim1l. Preferred enbodi nents of the
invention are disclosed by the dependent clains

Objects
It is an object with the present invention to provide a method for transportation of rocks
and sediments under water, especially at deep waters.
15
It is a particular objective to provide a method for transportation of rocks with a typical

maximum diameter of 250 - 500 mm.

It is a further object to provide an apparatus for performing said method, which apparatus
20 should be versatile in its use, especially in the way that it should be easy to move around

down at the sea bottom.

It is a still further object to provide such an apparatus that is easy to control, and which
does not require more energy than what may be supplied from the surface, e.g. through a

25 conventional electric cable.

The invention
These and other objects are achieved by the method according to the invention as defined
by claim 1. Preferred embodiments of the invention are disclosed by the dependent claims

30 2-5.



30 2-5. WD 01/75235 PCT/ N001/00143 3 The nentioned objects are al so

achi eved by a device as defined by claim6. Preferred enbodinents of the
devi ce ar@@qkﬁgkﬁsed by the dependent clains directed to thgEeMidkes Bel ow
a nore det ed description of a device according to the invention Is given
with 5 reference to the acconpanyi ng drawi ngs, where: Figure 1 is a
schematic drawing of a first enbodi nent %f the invention, Figure 2 is a
schemati c drawﬁng of a second enbodinent of the invention, Figure 3 is a
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to any one gphodititLHngiemed &e%ﬁb@l@@edlﬂyﬂie@l@ @fledt caintsidietted lo tl@esica
device 1 designed to nove on the sea bottomS with the aid of belts 2

power ed fron1the surface through a cable 3. The device conprises a tubing

5 prefer agéﬁy oy, F g g&a@h g | Sfeabc{e'v%g a§coraﬁg% {Hél?h{z‘e%luﬁﬁ‘}{é Qigg@g@tpn' et

end 6 and tor nozzle ached,
sai d nezzl eefb@hwto&u@@&doﬁ@am&mgdywlﬁgs wh@fe a punp 12 powered by an
hydraulic unit 13. Al of said equipnment are supported by a chassis F

whi ch again is supported by the belts 2. It is preferred that the tubing 5,
when it inegl : a mani pul ator 9
which is ag#%ﬂ§21%%§%e h@ %ngﬁﬂﬁ ﬁ$ﬁ&%£§€%?ﬁ gﬁ?@%% of freedom In
figure 1 tWﬁ;naﬂﬁ$m&ﬁmnmn@damnngsfss@bnéemmanwhttheanwmmnntroIIed by

means of a draullc 6. The device i.s ted to transpart

sedi ment s %&g\% R FUHPHYP ﬂ%‘éﬁé‘%‘?aﬁﬁ dzaving @ af%r‘f%ag?ﬂe ﬁ%ttoéilih%lpvglﬁg’nt ubing 5
from gge 5'Fﬁﬁlt&@%—@W@t&l@bf%%VEé‘ﬁé&h’dlﬁgﬁf%@'lﬂ&tlb@a&d&?dlﬁ%m:ﬁﬂ'cﬁﬁtofUp by
the ejector hozzle 11, providing a "vacuumfromleft to right in the

dr awi ng. 25h¢@qﬁmdﬂn@ﬁshbmmnamﬁgmt%bﬁat|ve enbodi nent of the invention. By
this enbodinent there is no power to the wheels or belts, as the device is
supported by freely noving wheels 2' capable of being turned in several

di recti ons Rgige PrsB6WE aldbyick M dagiynddi tb @Edvie@n. thd ke bdttami SIith the aid of belts 2

powered from the surface through a cable 3. The device comprises a tubing 5, preferably

15 with a flexible section 8, said tubing having an inlet end 6 and an outlet end 7. To the
tubing an ejector nozzle 11 is attached, said nozzle being supplied with water from a pump
12 powered by an hydraulic unit 13. All of said equipment are supported by a chassis F
which again is supported by the belts 2. It is preferred that the tubing 5, when it includes a
flexible section 8, further comprises a manipulator 9 which is able to move the tubing

20 within certain degrees of freedom. In figure 1 the manipulator 9 consists of a multi-link
arm controlled by means of an hydraulic unit 16. The device is adapted to transport
sediments 14 including rocks of a size up to the diameter of the tubing 5 from one site to
another, by the pressure gradient in the tubing set up by the ejector nozzle 11, providing a
“yacuum from left to right in the drawing,.

25
Figure 2 shows an alternative embodiment of the invention. By this embodiment there is
no power to the wheels or belts, as the device is supported by freely moving wheels 2’
capable of being turned in several directions and preferably in any direction. The drawing
shows 2 wheels while it is understood that at least two other wheels are hidden behind

30 these two. Most typically the device in this embodiment has 4 wheels, but it may also
have e.g. 3 or 5 wheels. As an alternative to freely moving wheels, freely moving belts

may be utilized.



shows 2 wheels while it is understood that at |east two other wheels are
hi dden behind 30 these two. Mst typically the device in this enbodi nent
has 4 whegls)Rys it may also have e.g. 3 or 5 wheels. ce,g\, GdlRipati ve
to freely noving wheels, freely noving belts my be utili WO 01/ 75235
PCT/ NOO1/ 00143 4 By the device according to figure 2, the manipulator 9
consists of a renptely operated vehicle (ROV) cont roI ling the tubing 5
and, if the sea- bottomso al l ows, the RO¥ rray pull the entire device 1 in
a desired direction. .S to be un erstoo at the vin wheel s
2' need noBerhi‘rée‘thFeaCé’HWﬁ@ ﬁe;naﬁw °8‘FF§/St$ B£ e%‘%/ﬂt‘”t‘ Xé?p?‘%fedsubs ea

> Lranspor LghitATRdY)Whftoffing *ﬂﬁl%"érbﬁ%f%[ tdhﬁﬁhﬁga%tttﬁ% MbwkNBe ROV iRy
according to the in entron at be seenh as a varratron
of the enbedilnigndntiod démqut deesFﬂe@]drrect@nr gt 1ssohqoum&er8é@bdethdt tHo &sclyomovimw
all the fea ures, of f| t%FThe tr as%ct of 31:%18 diment lies
in the detdf e§S HF'??&H aY)?/ ﬁ%ovr‘”é & Mt ané/.. Hﬂﬁ?l Ve %a denot ed
"wat er scushi,Q8srtafi§h.- @i r cushi ons of a hovercraft) whi ch may cause the

device to float just above the sea |evel. The so-called water cushions are
supplied with water froma powerful water punp, for instance the punp that

feeds the ect nozzle .11, thi.s. 4 ically in
the form o?‘ gﬁt‘?‘%t W@BS%FOdlggﬂmrtﬁgﬁgg?er%ﬁt ]tdtllrfeg t%?@é’%ag%ﬁ%gﬁ Movenent
of tubing %m%ﬂdlnwﬁ gHablhiay 0k stdicaseniariagonleMhe embodimenast e, Figuré Bgure 2,
be effectuated by neans of a pulli n% force froman ROV throuc%h t he tubing

5.  Fi gur e simplHisdend dogs pet Sa?wtaHéh‘? plrese diggre 2rn ghe Gegtiakasngr §ﬁ3ﬂ% that the
outer .part t units 21
may bePpul Bt BREfhe Balialoalel by Fk R R RITREE 2" SR AR Bt

pi ece nay dengted Swatancushivnk'U&L. dincuskibn@4f ahovercraft)s whﬁjtﬂmayeamdetheidetvﬁcbso abl e
to flush water. throug ty of oenin 22 i nward s.. well

out war ds ré}O&‘fJiu\?T@bpge Hﬁée%Fﬁ ’fg,eeseé:allg WPW&?“#‘HE‘S i %‘Ppﬁ?fgwﬁlé waffg ﬁroﬁe?:orres
shi el ded a ﬁm\% Byforvrltstant%egﬁm %E&?@Ed‘é’ﬂﬁ‘ébﬁéd?@rﬂ&%hlp'lﬁ% s
pressed in t nt's he wat I's fed to the lance through conduit
23 whi ch rrmiyavmngmtus] lstﬁnpwnwphmatlcally in the form of a particular supply conduit 18 from the

15 pump 12. Movement of tubing 5 and possibly of the entire device 1 may as shown in

figure 2, be effectuated by means of a pulling force from an ROV through the tubing 5.

Figure 4 shows details at the inlet end 6. The figure 4a shows that the outer part (mouth
piece) of the inlet end 6 comprises telescopic units 21 may be pulled or pushed out.

20 Figure 4b further shows that the mouth piece may comprise an annulus “lance” 21 which
is hollow and which is able to flush water through a plurality of openings 22 inwards as
well as outwards relative to the mouth piece, so that the inlet end as such becomes
shielded and not so easily will become packed when the mouth piece is pressed into the
sediments. The water is fed to the lance through conduit 23 which may communicate with

25 e.g. the water pump 12 or another suitable water pump.

At the inlet mouth piece 10 of the tubing 5 there may also be provided a nozzle (not
shown) for backflushing of rocks etc. that might get stuck in the mouth piece.

30 Further it is preferred that the inlet mouth piece 10 is rounded and that the cross-section of
the tubing is constant, and that any bend on the tubing 5 has sufficiently large radius to
ensure that rocks will not get stuck. It is further preferred that the outlet end 7 of the



25 e.g. the water punp 12 or another suitable water punp. At the inlet
mout h piece 10 of the tubing 5 there may al so be provided a nozzle (not
shown) foyPaeKidsushing of rocks etc. that mght get stuckdinédiRoButh
piece. 30 Further it is preferred that the inlet nouth piece 10 Is rounded
and that the cross-section of the tubing is constant, and that any bend on
the tubing 5 has sufficiently large radius to ensure that rocks wll not
get stuck. It is further preferred that fhe outlet end 7 of the WD 01/75235
PCT/ NO01/ 00143 . 5 tuhing js shaped as, a diffusor, .as this. reduces the
frictional Mo¥Rss hﬁ‘HS’a@ﬁ%t‘ﬂﬁ%”ﬁoﬁﬁﬁ Ays reﬁl"}%escfh?/hczloﬁélcl8§s&h?ﬁg{‘8“et "Enventi on
may be manufactured mainly in a plastic material wth a density close to

that of water, so that it is easy to support. 5 Calculation exanple In the
fol | owi ng dhadpriee afcording torthe imyenti¢remay be manugsiadynaiply ivfa dasdic gpatengd wat er

punps each.powere a mptor. of 75 Jtod S that the tubing has
an i nt er na™ 'a\g%@lsgfa%ﬁ?mggﬁomatqrhsot %tlélgseggyoé St%1 punps there is also

conducted cal cul ations for a 500 mm 10 tubing. Further data are given in
the table bel ow. Mtor power (axle-) kW75 150 150 Power efficiency % 80
80 80 15 KGiewlation exampleer nm 300 300 500 Length (inlet - outlet) m15 15

12 Speed prihQr 1 X B C, ; | 4.4
a4 57 20 PSR E aryion e ank BRI o B o RRR Pl
| 0ss is m Qach fbvier& By a idt@tdf JSAIW | Tidsadsamend fhat 2. t8bifig ias an internal diameter

of 300 mm. In the case of two pumps there is also conducted calculations for a 500 mm

10 tubing. Further data are given in the table below.

Motor power (axle-) kW 75 150 150

Power efficiency % 80 80 80

15 Internal diameter mm 300 300 500

Length (inlet — outlet) m 15 15 12

Speed prior to mixing m/s 5.8 7.4 5.9

chamber

Required speed m/s 4.4 4.4 5.7

20 Motive power m 2.5 42 1.8
(lifting height)

of which inlet loss is m 0.3 0.6 0.4

frictional loss is m 1.4 23 0.7

outlet loss is m 0.7 1.3 0.7

25 Ca. capacity transport rocks | tons/hour 70 120 100

Practical example
A commission conducted shows that the invention works in practice. During the summer
of 1999, 1500 m® (d_,, = ca. 150 mm) of rocks were moved with the aid of a

30 corresponding ejector mechanism, carried by a remotely operated vehicle, ROV. The
commission was conducted in Tengsfjorden, by an oil pipe at a depth of 540 m below sea
level. For powering the water pumps, two hydraulic engines with a total effect of approx.

24 kKW were used. The tubing was 10 m long and had an internal diameter of 250 mm.



outlet loss is m0.7 1.3 0.7 25 Ca. capacity transport rocks tons/hour 70

120 100 Practical exanple A comm ssion conducted shows that the invention
works in Ri@flisel. During the summer of 1999, 1500 nB (dfR/ROFAR01490 MM
of rocks were noved with the aid of a 30 correspondi ng ej ector nmechani sm

carried by a renotely operated vehicle, ROV. The conm ssion was conducted
in Tengsfjorden, by an oil pipe at a depth of 540 m bel ow sea |evel. For

powering the water punps, two hydraulic gngi nes with a total effect of

approx. 24 kW were_ used. e tuhi 0 mlon nd .nad an_internal

o et er oD Siirerd OtpRaRsE RORO TP OB SeNehr i et Brr R Ye vor
hours 1500 .a8,caf; of 86 kshsrBoR. ONEE miMiiL ebREE @GP OBHSvdIdnahe AMRACINRE of 60
tons/ hour. 'y a m nimal wearage was observed on the tubing in PE

pl astic. Lalastic. Eatvwseveralsuecsssfilpsksdene bermnerforned pyithithip fashnelpgn t hi s
technology. 5 In March 2000 the present invention was utilized at the
Draugen field, at a depth of 300 m The conmm ssion was carried out from

the boat SgaWetciP oW the PRssentInvention giab utifized at theiRtaugen field, atncepdref@0dui ng
40 m nutes before the comm ssion had tq be_ inter r,upé%cé. Th{ﬁggtgorresponds
to 20 n8 ndds commissienyas carged outdmnm thedhoahgeanKinglshep g & AHdved from

a region - [p{eTax b [ result
tas very 10Ty SATHANN LA ARRRA0MEAL HLOR, (R Rt et
di amet er of Th30&rresporais to 20 i’ inzzssl or A onei teowr.nGensidatingtbatdharpokewerermovedr el y
illustrations of the |nvention, ich is only. limted t he subseguent
clai ms. 15 TR BI98i0 BB ERARGY TP 5 R4Q0S o tﬁ@éﬁl?&W&% reﬂ)é‘f%é&leffs?ﬁ%% o
subsea;yr 0Ckg; @0l o S 8ty IRW SumPhiPa Rlbird @Nisith SAM and@RIRS distheler 0fB00 mm was

utilized.

The drawings and the examples are merely illustrations of the invention, which is only
limited by the subsequent claims.

15



connection wth renoval of protective rocks around subsea installations,
where 5 maintenance is to be conducted, utilizing a rigid or at |east

partly flgg RlB/r4subi ng through which a pressure gradient 1;561-{“ Adgesd by

arranging an ejector nozzle externally in relation to sai I ng and

feeding water froma water punp to said nozzle, characterized in placing
the tubing, the ejector and the punp on a chassis designed to nove on the
sea bottom supplying the required pomer7through one or nore cables form
10 the sur?ﬁc3 and preferably renmotely controlling the tubing with a
mani pul at o™~'3f¥pted to the purpose. 2. Method as clained in claimi,
characterized in providing the chassis wth belts or wheels and nove it
along the sea 15 bottomw th power to the belts and/ or the wheels

respect i velly. Methofiferndviag sabseh naclfs and sqdiments, alsored sigatficentdeptlisne.ghat t he
mani pul ator_is an hydraulically controll |t ) | - 4. Method ac
cl ai med inC%@ﬁ?ﬁ?ﬁ?%%ﬁgpggﬁgﬁP%&%%W%nﬁ%ﬁ?ﬁﬁ%ﬁal#ﬁ%hg ggé&%’%ﬁ%ﬁ belts or

wheel s st haimaitenabe & thdetcohducidde alilizih® a rigRVer aalleash pagity flenibleatising sirogetan ROV
as the mani pulator and that the ROV is utilized for novin the,chqssis as
vel | as fomhigha pressuragradicat isprrduged by amanging Hbeeder razglepsternallydn selation

characteri y 3 | SAl i 1 " : hi ons" that are fed
W th vvater%fgaé%&bg%mgf@%@g%w&%r%@?%ﬁ%@grﬁa ??11% tRe chassis to float
above the shardecdrizethin piasingahe tukihg, e djévtormmditiapramon a ahabsishiasighdtetoROV i s

utilized for nmoving the chassis .as well .as for _controlling the tubing 30
6 Dovi ce FANSRBIG T RISn SHRRHEE S euH T ROES TGPt s SRR Gl

dept hg, €. ghe { @Qmsl\% ' QRN Ming thd B8 WilhEmhRipkBtR haaieh fHUbsea
instaﬁPatig%%%ﬂﬁﬁere IP(]"Crlll35?ééﬂtil%‘%e]'lgCT/NOOI?‘EngOOMB g81 ngﬁntgnancg %2 to be
conduct ed, the purpose.

2. Method as claimed in claim 1,
characterized in providing the chassis with belts or wheels and move it along the sea

15 bottom with power to the belts and/ or the wheels respectively.

3. Method as claimed in claim 1,

characterized in that the manipulator is an hydraulically controlled multi-link arm.

20 4. Method ac claimed in claim 1,
characterized in providing the chassis with belts or wheels that are able to turn freely in
several directions and using an ROV as the manipulator and that the ROV is utilized for

moving the chassis as well as for controlling the tubing.

25 5. Method ac claimed in claim 1,
characterized in furnishing the chassis with “water cushions” that are fed with water from
one or several water pumps enabling the chassis to float above the sea bottom using an
ROV as the manipulator, and that the ROV is utilized for moving the chassis as well as for
controlling the tubing

30
6. Device for moving subsea rocks and sediments, also at significant depths, e.g. in

connection with removal of protective rocks around subsea installations, where



characterized in that the device conprises a rigid or at |east partly
flexible tubing (5) through which the masses (14) may be transported with

the aid ofypsessure gradient produced by an ejector nozlyclmédll;lﬂlmgrranged
externally in relation to said tubing (5) said 5 nozzle being fed wth

water froma water punp (12), a chassis (F) adapted to be transported
al ong the (sea) bottomand that all required power is arranged to be
supplied through cable (3) fromthe surface, and that the tubi ng (5)

preferably is arranged.to b remotely controlled by a mani pulator (9, 9').
10 7. Devi @%a“ggna&llc%\%ﬁﬁé’eicﬁn‘&c&?drn 6, characterized in that the manipul ator

(9, 9') Is ARrdRYV&HARMih ¢t ke EQelcOmpaisesHidill o hﬂlkasﬂgﬁﬂtly(f&)dbl@tubf?%\/dsye as
claimed in claim6 or 7, 15 characterized in that the chassis (F) is

suppor t ed iyrobgh whichzhe wessgy (M aetyde(inypaisd with the pidafgaesseretgadienins por t ed

al ong the sea, hotfom wer . t ; ] 2")
respecti vel qdu8§& ]%%%Iil %éaggn%z}iel (ﬁréiig?ar?%g({l g)?tﬁq&é?,ly %@%@aﬁ%ﬁ%%‘aﬁg P}yg?oge {52 S%I at the
mani pukat omofAe b&h% fadswaR wRY ot ) watetpuip (TN tlalskie (Fpidapiet pabé y

i ndependently of the device (1) as such._ 10. Device as claimed in c¢laim9,

char act er i #i@Bsnorted plongithre(sendodpa qomyihat allgeqiisd pewents arapgrdtobgsupiiisdpel t s
A o , o : . . . e
bt anged t Supuefoable O folifine RATRLCP AR Rkl BFbhekdaAPYs ket S0C 1S

exerted by rétheteR@dn(rB119d bha enagipuladte (OL¥).ng (5). 11. Device as clained in

claim9, characterized in that the chassis (F) is provided with "water
cushions" (2") facing the sea 30 bottomfed wth water fromthe punp (12)

or by jgpeciral hyyiadapligehddyemih ot shown), so that the chassis (F) may
partly float above the bottom (Sj and is arranged to be transported along

t he bot t omchataeterireddn thattheamaipilaton (%@’ )eix en hgdtablcailycomonlgdanyltitlinkoargh t he
t ubi ng (5)(9) WO 01/ 75235 PCT/ N0O01/ 00143

8. Device as claimed in claim 6 or 7,
15 characterized in that the chassis (F) is supported by belts (2) or by wheels (2°) and is
arranged to be transported along the sea bottom by power to the belts (2) and/ or the

wheels (2°) respectively.

9. Device as claimed in claim 6,
20 characterized in that the manipulator (9, 9°) is an ROV (9’) that is controlled principally
independently of the device (1) as such.

10. Device as claimed in claim 9,

characterized in that the chassis (F) is supported by freely turning belts (2) or wheels (2)
25 that possibly may be turned in any direction, and is arranged to be transported along the

bottom with the aid of a pull force exerted by the ROV (9”) through the tubing (5).

11. Device as claimed in claim 9,

characterized in that the chassis (F) is provided with “water cushions” (2”) facing the sea
30 bottom fed with water from the pump (12) or by specially adapted pumps (not shown), so

that the chassis (F) may partly float above the bottom (S) and is arranged to be transported

along the bottom with the aid of a pull force exerted by the ROV (9”) through the tubing

().



9 12. Device as clainmed in claim6, characterized in that the tubing (5)
at its inlet end (6) is telescopically extendable. 13. Device as clained
in clai mvob7eBaracterized in that the inlet end (6) of paENODObDIIg3 (5)
conprises neans (21) for penetration and pressurized water flushing (22)
designed to disintegrate conpact or hardened sedinents in order to inprove
the suction capacity of the device. 14. Device as clainmed in claimé6, 10
characterized in that close by the inlet “mout h pi ece (10) there is arranged

a nozzle (n shown) _f.or .backwards flushing of rocks etc. that m ght get

t
stuck in tHg:HBﬁPﬁ3 *%@EE?I%?aﬁﬁéice as clained in claim6, characterized
in that thephglriZ¥4h R ec@bintQ}) distsiRendRdcpRAeIERBDichilg coERRBISECt i on of
15 the tubing (5) is constant, and that any bend of the tubing (5) has
sufficiently large radius to ensure that rocks can not get stuck therein
and that t tl.et end (7). is.shaped as a diffusor (to mnimze the
friction |ggsOl??mvr‘%%ag%cq%lﬁ%dt‘%féh%%f WO 01/ 75235 PCT/ NOO1/ 00143 10 AMENDED

CLAI M5 5[ 1 eGRhMReeriedtifi ehdt thehiabhd (6) lof Biertebidg 05) cdinphisenintar(Q1) fo21. 08. 01) ;
original clains | and 6 anended; renmining clains unchanged (2 pages)] 1.
Met hod f or PRSIAtgD 206 Peassyizer &vaigs dlusing e designgdde digintegiais PRt Odept hs,

e.g. in c { on:- Wi t.h. l. I gl d.subsea

ot al |at i O SRt B Bl U b B B S e
requi red power through one or nore cables fromthe surface, utilizing a
rigid or at |east partly flexjble tubing that preferably is renotely
controlledlﬂy:Hﬁﬁﬁ%mﬁﬂmgﬁﬂﬁﬂFbﬁpétor adapted to the purpose, producing a

pressupe grcﬂg'hff%rii d_riﬁliﬂaﬂ Rk @y&ﬁgﬁhwnﬁjﬁ%ﬁ%ﬁ%}' {BQreA8 aﬁbﬁé‘eﬁf&rnd%%gﬁ& to

said tubing and feeding water froma water punp to said nozzle,
char act er i skown)foabackvgirdmflushing aflsoeks eta. Hut siigtget stuekdintthemouthpiere. a per se
known chassi s :
15." Device as claimed in claim 6,
characterized in that the inlet mouth piece (10) is rounded and that the cross-section of
15 the tubing (5) is constant, and that any bend of the tubing (5) has sufficiently large radius

to ensure that rocks can not get stuck therein and that the outlet end (7) is shaped as a

diffusor (to minimize the friction loss through the tubing).



designed to nove on the sea bottom and arranging said ejector nozzle
externally in relation to said tubing. 2. Method as clained in claim1l, 15
char act er\wgag/7stspr ovi di ng the chassis with belts or wheelpgmaagh1oye it
along the sea bottomw th power to the belts and/ or the wheels
respectively. 3. Method amNDEp OpsiMs) cl aim 1, characterized in that the
mani pul at or [récsivaivy iy ditcaiationaicBurequ @OX1tAvglst 20d1 @UDEHBY i nk arm 20 4. Method ac
cl ai med i rorigihdichin | agitamackd rinpedhgiching naohingéd(gpagkal chassis with belts or
wheels that are able to turn freely in several directions and using an ROV
as the mani pulator and that the ROV is utilized for noving the chassis as
wel | as fol. ddethodfdrinmeyisdeibserrionks andSedimeits hisd absigwifieaniddpths ecd. @i m 1,

characteri zed i.n furni shin he chassis with "water cushions" that are fed

h vt er CHRESHONIHE Terayal ol mIpteg ook Afpu Lt e SRt € t o f | oat

above 4 he ﬁﬁﬁtéﬁ@ﬁéquw‘éé é&dﬁ&ed,‘%‘éﬁ{p@&lg}tﬁ@ré@i?ﬁ%@y%\gé&hrougﬂGné Bathotd@bRSV s
we as for

utilized for noving the chassis as ) controlling the tubing
6. Devi ce from thowirfigesuidizing a vgid o1 anldast panthydlsxible tubing thet preigrably isant
depths, e.g. i can tion with r val of. protegctive rock round subsea
oot ar i at 1 oy B ARG ARels hEa MO BloreaB kR P b RS RI  Co 5)
(3) from thessiy gragienf Brouptppidytibigg b eoMBctiid dibejd&ioiozzNG0 54id@dkiBg add
required power, a rigid or at |least partly flexible tubing (5) that

pr ef er abl yiepding iagardTom a Sear PYMPLE S¥¢ 1EdRs of a mani pul ator (9, 9'), a

wat er . punp J [ it ]éHn?] | C .10

t he tll.l(gi ngc%%%étggﬂéa@ﬁf%ﬁ%ﬁgﬂ% tgggfdﬁ) érg%uelj%cl?gra :ﬁéé t%Bﬁgtpse% lﬁltg%t%rg%b%h
sai d t ubi ndesigned tdmokapatieseh betdorm and hatngdilesdidibjectgr 1&9zle éxdtenad]eiatrelatiowzz| e

11 h 12
(11) and ttoesa%‘&lglrngpunp( ) are

2. Method as claimed in claim 1,
15 characterized in providing the chassis with belts or wheels and move it along the sea

bottom with power to the belts and/ or the wheels respectively.

3. Method as claimed in claim 1,

characterized in that the manipulator is an hydraulically controlled multi-link arm.

20
4. Method ac claimed in claim 1,
characterized in providing the chassis with belts or wheels that are able to turn freely in
several directions and using an ROV as the manipulator and that the ROV is utilized for
moving the chassis as well as for controlling the tubing.

25

5. Method ac claimed in claim 1,

characterized in furnishing the chassis with “water cushions” that are fed with water from
one or several water pumps enabling the chassis to float above the sea bottom using an
ROV as the manipulator, and that the ROV is utilized for moving the chassis as well as for

30 controlling the tubing

6. Device for moving subsea rocks and sediments, also at significant depths, e.g. in
connection with removal of protective rocks around subsea installations, where

maintenance is to be conducted, comprising cable(s) (3) from the surface for supplying the



arranged on a per se known chassis (F) adapted to be transported al ong the
(sea) bottom and that the ejector nozzle (11) is arranged externally in

rel ati on {y@ @aisshst ubing (5). 7. Device as clained in clai mcayndd/oo43
characterized in that the mani pulator1(9, 9') is an hydraulically

controlled multi-link arm (9). 8. Device as clainmed in claim6 or 7,
characteri | | | I : b
whoel s ( 2 iel BokRE Rl oL ARR! Pt Kok DL e b B s ShoBl U m by

power to ftchetrdéddttsy rh@gns afid manipuldter (I\P9.ed wateRpymp €KY eohnoctddyto afl ejebvi ce as
claimed in claim6, characterized. in at the nipulator (9, 9') is an ROV
(o) "t hat o€ e i FedpheCoIBERpyE GBY wndb surlerpIG r rtenui et ) s
such. 10. geubEei@tubidaisyed in claim9, characterized in that the chassis
(F) is supported by freely turning belts (2) or wheels (2') that possibly
may bé t urcherhcterizedyin dhat dast tubimg (S thei gectormmagle 41 Hend ha wataspionp €2) atcong t he

25 b ith the aid of |1, f by the ROV.(9' ). .through th
Cubing. ( sytanse ongce Rie s Piiria (Ff fRafi Fh bEadbalrefeOh vl dsdm bPRGY e
chassi s (fahd it HeQydci6ichosklk 1 I?‘&@ﬁl@éng@& shiefagly i 213tichas s#id tidieg €9a bottom

fed with water fromthe punp (12) or by specially adapted punps (not
shown), so 30 that the chassis (F) may partly fl oat above the bottom (S

and is ar rﬁnggﬁgég%ggﬁ@qggg&%ed along the bottomwith the aid of a pull

force exerie through the tubing (5).
10 characterized in that the manipulator (9, 9°) is an hydraulically controlled multi-link arm

)

8. Device as claimed in claim 6 or 7,
characterized in that the chassis (F) is supported by belts (2) or by wheels (2°) and is
15 arranged to be transported along the sea bottom by power to the belts (2) and/ or the

wheels (2°) respectively.

9. Device as claimed in claim 6, ’
characterized in that the manipulator (9, 9°) is an ROV (9°) that is controlled principally
20 independently of the device (1) as such.

10. Device as claimed in claim 9,

characterized in that the chassis (F) is supported by freely turning belts (2) or wheels (2°)

that possibly may be turned in any direction, and is arranged to be transported along the
25 bottom with the aid of a pull force exerted by the ROV (9’) through the tubing (5).

11. Device as claimed in claim 9,

characterized in that the chassis (F) is provided with “water cushions” (2°) facing the sea

bottom fed with water from the pump (12) or by specially adapted pumps (not shown), so
30 that the chassis (F) may partly float above the bottom (S) and is arranged to be transported

along the bottom with the aid of a pull force exerted by the ROV (9°) through the tubing

().



