- 6 SEP 2004 WO 01/7523 PCT/ NC01/ 00143 METHOD AND DEVI CE FOR SUBSEP 2004
DREDA NG The present invention relates to a nethod of the kind described in
the preanble of claim1. The invention further relates to a device

accor di ng W& &[&23pr eanbl e of claim3 for 5 conducting sai d HEMO/00143
Background For work 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 particulate material that partly 10 covers the bodies that

are to be repaired, e_pipelines, valve h i and the like. In a
simlar way a neegmﬁt@0%2@%$ ?%&f%ﬁn@%Rs%ﬁﬁﬁﬁﬁtEBEﬁGggﬁnection W th new
installatiops on:the sea botto or for remgval ,of .coJ]lected drjll. cuttjings
at pl at f or me PBPTEFY 1nYquED FelgeRr maﬁlmﬁéé%%yd%ﬁﬁ%e%@éﬁ? PreAmpls TS E o

Wi th subsearTyoidend; rf(ﬁm{i}@f ROHES t%rd%%ic‘éracéééﬂg&i%‘p tGhe RRELRKIE 0 PElafit 8 Yor
structures. Previously known technol ogy fie" nbst conmon way to renove
sedi nent s | nomimoneg sdidmettickdh subsea work, is by wutilizing large "fans",

| arge and heavy suction devices with a high power consunption and

speci al ly designed excavators. D sadvantages are that they require a | ot of
power and/ @Lek8lligh resources, they require large surface vessels, have a

limted versatiTity, are as good as stationary, or they are not at all
suited for Heepodmtienbsea 2 aNdgpainetailatims o3 i2cmBcttesovitibashansyletiges, e.g.

desi gned for subsea operations,. especiially to ,renpve.or. nove dri |

cuttings, CBHBHPEPRY ™RSS ° AR RPEES ik S BRUEHBT TRiGH 2t pRYY
motor g deghenethettddled that B tBWERepMNe8 NItichn bl Sifelihs, PAIQY hé@ind 9t eaHROf
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 s hottom.and to receive fr. e surface,
whi l e the i‘rﬂi?u%%a‘% AR iDﬁé’mi@ "R TS é%%%ﬁ%ﬂé@%? with the
aid of a remmtglaton dothk eeh Hatiim, Dy oemaeal ofl csRectal dréltlcuXgs 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, 1s 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.i‘s 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.




- 6 SEP 2004 WD 01/7-5235 PCT/NO01/00143 2 This apparatus is not suited to
nove sedinents with relatively |large rocks, mainly because the f;ﬁ g&i ne
has an effective | oss of dianmeter due to the ejector’'s design an siZ§0k on.
Further it W8d143%eographically very linmited work range as ipctnodgsigned
to rest at the sea bottom even though the pipeline is designed to be
sonewhat noveabl e. 5 Japanese patent applications Nos. 043 25 799 A and 043
25 800 A describes an ejector punp systemwhere the ejector is positioned
mai nly outside the pipeline so that the ejector does not reduce the

ef fective di-amebsparahs i1t RLRAIth R veRE egﬁ}%ﬁi?ﬁ;%ﬁ%rﬁ%&,t@{UGHBa&emBE]g}ﬁQécause

applications it 1Is not possible to see q'zatrons ese
systens are heamelinohas 40eMetivhioss af dambier duaythe Bidtoes design afid fosikursi ons

or power requil.e ts for these syst . Objects It . is an gbject with the
pr esent invﬁﬁ[}ggﬁ Sﬁ%@?ﬁ&‘?ﬁ%‘%%ﬁ@%ﬁi WOFk Frege s Hi§ &esied toraekat thmgra
sedi ment s Undeomal&f thoS SPaipldike 8 aAERBI IR ety oL S1a par ti cul ar

or transporta

objective to provide a netho Ion of rocks wth a typical
maxi num3di anmeter of 250 - 500 mm It is a further object to provide an

t f ' I,.d h j.ch t 20, shoul d b
soparats folbaclpum g sel Mol non sppeiatig 20 snul G be
around dowpudip $yRRnSeAeRAhd gBtod 1k pb%ﬁ@nff ﬁngi.lg_lj ﬁﬁ&l@ﬁ Eheﬁ%%@ﬁfe s thd? rtl?cvétzj 8 or

such an apparatus that is easy to contro S not require nore
ener gy t han dRE&RotFaJuasdhe effesttive diafrretenof e mpelirerc Erow. the atistractughhae paent

ti I e T ti Thes: d oth bj ect
achi oved by PRATEDH T4 ARGERPIRT: 16 Pi {PRAIGA oS B FHEED: B e e

Preferred emixtieneetiserobny heidatva i dimeddiSnsdirpohs BAu¥mbte rlaReRdshtms.
clains 30 2-5. WO 01/75235

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 1s a particular objective to provide a method for transportation of rocks with a typical

maximum diameter of 250 - 5300 mm.

It 1s 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

IS

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.




3 - 6 SEP 2004 PCT/ NO01/00143 The nentioned objects are al so achi eved by a
device as defined by claim®6. Preferred enbodinents of the device-grsp 2p4
di scl osed hy §iggependent claims directed to the device. BghPiWom Mi€
detail ed description of a device according to the invention is given with

5 reference to the acconpanying draw ngs, where: Figure 1 is a schematic
drawi ng of a first enbodinent of the invention, Figure 2 is a schematic
drawi ng of a second enbodi ment of the invention, Figure 3 is a sinplified

schenmati ¢ draw ng .of third enbodi pent of the inyention, 10 Figures 4a-c
Shows. det ai 118oGHEHORR FRECtS S Hrgher B bha dPtioe it fGeA 00 SHaRY GIHA9. one
of the emboghFBtSHaNe dbcd alglaﬁs%%séma ?%t}%@h&%ﬁdgﬁt ShNSHifciaMh Gk cilevaccf Com

designed to nove on the sea bottom e ald of belts 2 powere
the surface through a cable 3. The device conprises a tubing 5, preferably

15 with a flexible segtign sai.d tubing having an .inlet end 6. and. an

outl'et end BoIoR® FIES CHADRAOLETP MUk e s e F e 1P SGPYIEds B & iffoz 2 o

bei ng syppl &ggeﬁ&g@t%g@&ﬂsﬂﬁghgw S,%eﬁgmred by an hydraulic unit 13.
upported b% a cha

Al'l of said equipnent are ssis F which again is
supported by the belts 2. It is preferred that the tubing 5 when it

includes a _flexible secti.on 8,. fugpther c rises mani pul ator 9 which is
able to movéls‘*ﬁ%llf%?‘fﬁ‘g%%‘%vﬁ?wi%?f%m%g@&%ggf@lﬁﬂegg%m In figure 1
the mani pul a{@ike 9;COQHeslabic AavAng bl 4 becohMKmbalimeaPbt thehhwdiiby, neans of an
hydraulic unit 16. The device is adapted to transport sedinents 14

i ncl udi ng r &eduse dfis asigipddiedschamatisalraiviaget aithiof emnbedimght ¢ighs ifventevne site

oz e i Fie s PP A ekt f MRSl atlbgal o bt

Figure 2 sheywsentibdahb@Es RBSwN & £predi gent of the invention. By this
enbodi nent 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

G Tk L CLA

t hese two. bwtretl\fpine dld gnrfabethdeyghaccable 3. Hlse davivediompriseshasibignh eedferabhut

't may Igl > with a flexible section 8, said tubing having an inlet end 6 and an outlet end 7. To the

tubing an ejector nozzle 11 1s 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 &, 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 1s 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
*vacuurn 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 beiné turned in several directions and preferably in any direction. The drawing
shows 2 wheels while it 1s understood fhat at least two otber 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 altemnative to freely moving wheels, freely moving belts

may be utilized.




have e.g. 3 or 5 wheels. As an alternative to freely noving wheel s, mgiﬁ
noving belts may be utilized. - 6 SEP 2004 WO 01/ 75235 4 PCT/ NCDl/é Qy

t he devi ce aeoamudixmg to figure 2, the mani pulator 9' consi st§, 3f (Eb renotely
operated vehicle (ROV) controlling the tubing 5 and, if the $é2¥d{%h so
allows, the ROV may pull the entire device 1 in a desired direction. It is
to be understood that the freely noving wheels 2' need not have the shown
shape, they may have any formsuited for subsea 5 transportation. Figure 3
shows a furt@ enpodi nent of the device according to the invention, an
enbodi ment t ﬂﬁg@‘% BEEUAINRLO A3 the oanipElaton8’ enrbisti afenemofel¥ bgpusted 2.

Fi 3 i i : t he f eat f fi 2. Th
ceniral aspect o iy O S0 nanteiof PR bne e ke re vt n BV Gy e

ref erence nurmedkthe pritirewieiich liay desreddbretad T \ah &% &H&E%@@?}'l{at 4 free® Fuovin

cushions of a hoxFe ,craft whi ch may cause the device to oat just above

the sea | evel"Pef %?%8 { haye ik Sevashmmeo they aray haypphy famysiuitad fWetsebseir om a
power f ul swat gfay| tichor instance the punp that feeds the ejector nozzle

11. In the drawing this is shown schematically in the formof a particul ar
supply conduit 18 fromthe 15 punp 12. Mvenent of tubing 5 and possibly

of the entire.device | S shown in fl%ur.e 2, be effectuated by neans
of a pul ling f®Fed Sﬁ?‘é’ﬁﬁ% MPRESGhof the devibe aegoBlingriogibe énvenEbmws det ai | s
at the inl et egivddBnent gtk e OS¢ th ter t . pi.ece)
of the inlet E:,end_ 6 e(:norrprti S%Lsget Sié‘g%fop. cnhﬂ?fEshaf%b%aﬂ?eﬁéggﬁﬂ“%?#gﬂﬁg%d
out. 20 Fi gufEnElificdiandifioes sbihswiallathe famremufifipupd B.CEhOBNGDARELSST D

annul us,; | ange’. 2: i.ch. Jis . hollow. and whjch is able to flush water
through ' a pl glr%gﬂg#‘i/é"x{g?‘c%ﬁle‘ Fﬁﬁt 1152’21\%%%3#@[@%&3&1‘%@nuayrai@t”mhigb may kgt i ve to
the mouth pi éentedOviBREushiRs™ (Hredir &RE0AS o SLE LSS Cgf]g%l)ﬁ %:%1%? F]hgenryew%%)tto SO

easily will hecone packed when the nouth piece Is press
sedi nents. THEWYEEOOV theaga layet Hitd sameBed atengishios didl supBBedviits var@Yrom a

comuni cat e WhlB 0y er 12 or _anot her suitabl e water punp.

At the inlet B rmqtfﬁ p?tglg%m& %8¥%%%C$tﬁggp@p nat fesds heegjeckorawzpis 13r duflfed a

nozzle (not drawing thisis shown schematically 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 mnits 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




shown) for backflushing of rocks etc. that m ght get stuck in the nmouth
piece. 30 Further it is preferred that the inlet mouth piece 10 6§ SEBufitked
and that t\we o6res8s-section of the tubing is constant, and gdhatioRmy;Qend 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 WO 01/ 7235
55 - 6 SEP 2004 PCT/ NO01/00143 tubing is_shaped as a diffusor, as this
reduces the frictional |oss through the tabing. The device according to the

i nvention nay. be nmanufactured mainly in a plastic ial, w.th a density
close to t hEPISHS fRAPad ,asgghﬁfﬁ’& aﬁh&edggegﬁq &’Cilﬁ%lgﬁs%@fg%ﬁqea?ggﬁ' exanpl e
In the follow ng exanple of utilization there is an assunption of one or
two water punps each powered by a notor of 75 kW It is assuned that the
t ubi ng has &he dovier avadrdiigivshemvention30dy benmanufaethitedgaaiBlyon apkestis material her e
Is al so condﬁﬁted cg}qul tigqs fo% a 5@0. m 10 gugin Further data are

gi ven in t hEIPSCRSTEAIGT 118198 VBT s0tRT IS RAT PaRPRE} kWr5150150 Power

ef ficiepncyy08080 Internal dianeter mB00300S00 Length (inlet -

outl et)m51512 Speed prior to m xing msb5.87.45.9 chanber Required

speednt s4. 4@akslationpxamplpower i n2.54.21. 8

In the following example of utilization there is an assumption of one or two water pumps
each powered by a motor of 75 kW. It is assumed that the tubing has 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 8O 80
15 Internal diameter mm 300 300 500
Length (mmlet — outlet) m 15 15 12
Speed prior to mixing m/s 5.8 7.4 5.9
chamber
Required speed nvs 4.4 4.4 5.7
20 Motive power m 2.5 4.2 1.8
(lifting height)
of which inlet loss is m 0.3 0.6 0.4
frictional loss is m 1.4 2.3 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 kW were used. The tubing was 10 m long and had an internal diameter of 250 mm.




(lifting height) of which inlet loss isnD.30.60.4 frictional |oss

i sml. 42.30.7 outlet loss isin0.71.30.7 Ca. capacity transport ~b SEP 2004
rockst ons/ hogr19439100 Practical exanple A comm ssion condquﬁgﬁgpoms t hat
the invention works in practice. During the sunmer of 1999F¢ 1#814¢d1 =
ca. 150 mm of rocks were noved with the aid of a 30 correspondi ng ejector
mechani sm carried by a renotely operated vehicle, ROV. The conm ssion was
conducted in Tengsfjorden, by an oil pipe &t a depth of 540 m bel ow sea

| evel . For p merigg ﬁhe,mater punps, two hydraulic eg?ines with a total
effect of appPoRe 20 sifeqlixewrs bawsd S04 rE of nisiks gvenmmored. iwhitlorrrespendsael aan

Dur 1 1. 26. e Bet Pud Sor kot <O TE G0 o FORR oM R Bo80 8 L bl o T

corresponds pleste. laapaeivens] afccERfill 0k hheWeen Pafyrnded il IR tedRRI&GE Was
observed on the tubing in PE plastic. Later, several successful tasks have

been perfornmed with this technology. 5 In March 2000 the present invention
vas utilsi ZedyalieoBy #gRBehi Sl i d L 3phapas
carried out fromthe boagﬁséémy%oﬁg?%slﬁ@?w%t i %ﬁgurfg%ﬁi%cp%éga%%g??ﬁ@%s
uncover ed duFliemyndgissionwassaef euefrohaehe beariSesivonKhedisher. Bemileigel ofipt ed.

This corresponds to 20 nB aﬁgs_or 45 tons/ hour. Considering that the rocks

vere noved HPoMCd ¥ SGLOHFTHhard s 1gines hefurp themonapission hag & broipieBIDips
required, thei¢ I i j : i f
L5 th an b narn a0 O s ST Tonkt Bl CofpdfhPUAPLRIGR SHOLIYS
t he exanpl esfrein e repeevperd frementasilonsions of the deviventas esyuiredithiirdsslt ok yery

a m t edmby tSQES%%S%H? QJW I(J:lllmaﬁ g-gd a %u%igg of 15 m with an internal diameter of 300 mm was

utilized.

The drawings and the examples are merely illustrations of the invention, which 1s only

limited by the subsequent claims.

15




Claims - 6 SEP 1004 PCT/NO01/00143 14-03-2002 1, Method for noving subsea
rocks and sedinents, also at significant depths, e.g. in connection §wkPh2004
renoval of protective rocks around subsea installations, wWRCE/NiIMBEHSInce
is to be conducted, supplying the requi’red power through ore-03-280ce cabl es
fromthe surface, utilizing arigid or at |least partly flexible tubing that
preferably is renotely controlled by neans of a nani pul ator adapted to the
pur pose, producing a pressure gradient through said tubing by connecting
an ej ector ‘2% e to said tubi ng and | t feeding water froma water punp to
said nozzle, characterized in arranging the tubing, the ejector and the
punp on a per se known chassis designed to nove on the sea bottom and
arrangi ng saildegjoddboimonozzliescexdes aad kadimbnk edled signifioersdestht,whi ng. 1 2,
Method as clained in claim1, characterized in providing the chassis with
bel ts or Wh¥HIEEIAMY HovEoydl Oaﬂms@chﬁéo%amUtﬁétsvg%ﬁﬂmlw GhRervh%e t he bel ts

and., or t&g-ﬁ@@}% lLs; ' . ' W '
charact eri zec |n%tC ﬁé%t%?%gcgg{hycl‘?%%g’ép%%%F]{/éqg ?@%ﬁ%ﬁ iOHQh ?Jééa%{(;?rqgr ol leea by
means of afrorhyidisanihdecatilizing @mieiddd a2 tkasiddrily Fexikleatubing-thar phftfadt, @c cl ai ned

in claiml. chalract erf' ch,d in providing the chassis with belts or wheels
that are aB'e'¥ AR Remgais Pt againdpdptogpdapesd 19r18e BABOSS PIRIIMAIPEROV as t he

mani pul at og;-a0ide thatent he iy L [ R |
as for conlfr)rreo.l I?ﬁg teﬁle tﬁb‘i’ ncj.]d %‘P%ﬂgh%gg%%ﬁélag%é&%r?tzgﬁéi&En??i bingand"®
char att er i kedingnvdter Mok wget fhene tvassd io2uiet h "wat er cushi ons" that are fed

with water Ifrorr% onﬁ].or severq_ll ter %)u‘rrps en Q‘:in the chassis to fl oat

above the SEHHST{HIUSTALE B NeReRM &dh RECRBAT D &t P OLABETRATONREPRN i s

lI\J/Li | |hZggog&i’sigﬁéMltﬂgid\%%nQH@%'b%tt@% MRl ahraBSink Qhid G Rzl I-RQ:ebhg i bEBGoD
rc

to said tubing.

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

bottam with power to the belts and’ or the wheels respectively.

5. Method as claimed in claim 1.
2 characterized in that the at least pantly flexible tubing is controlled by means of an

hvdraulically controlled multi-link am.

<. Method ac claimed in claim 1.
characterized in providing the chassis with belts or wheels that are able to tumn freely in
BN several directions and using @n ROV as the manipulater and that the ROV s unlized for

moving the chassis as well as for controlling the tubing.

5. Method ac claimed in claim 1,

characterized in furmishing the chassis with “water cushions™ that are fed with water from
20 one or several water pumps enabling the chassis to tloat above the sea bottom using an

ROV as the manipulator, and that the ROV is utilized for moving the chassis as welj as for

controlling the tubing

s March 2002
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AMENDED SHEET 8 PCT/ NO01/00143 14-03-2002 6 Device for noving subsea rocks
and sedinents, also at significant depths, e.g. in connection with ragprglml
of protective rocks around subsea installations, where naiﬂ(f"éﬁ‘é@ﬁépﬂ

be conducted, conprising cable(s) (3) Bromthe surface for jgupphging the 5
required power, a rigid or at |east partly flexible tubing (5) that
preferably |s rem)ﬁl 'L\'%(? .controlled means of a mani pulator (9, 9'), a

wat er punp °( 12y EoAHELEER2 f@saanmé]“e‘dtdo%’fdl%bzIaeso(dls'iﬁ““tch%{t ePShSeﬁ?.etlfihed to
the tubing:6MecBOn asiHtOn RN r r@ted?ﬁ@st‘é s%rtﬂfmﬁ%hgg}g rﬁa_s;?alﬂ?toﬁsetwttépe through

said tubing (5), characterized in he t ubi ej ector nozzle
(11) and thiemwamzencepﬂmﬁ)e(cbagiucatcecodnﬁnangamtqu) erl na.nptete seadenfowsupphassitg (F)
adapt ed to be. transported al ongqthe sea) bottom and that the ejector

nozzl e (11J 44 PP YR &d 8% CefinE Wlh ﬂreétbéfttuawat &) bal rretdiing r(falptely .

Devi ce as eh@t [ z 1 |.at 9, 9')
i's an hydraul |%§?I6ﬁg{nr§rog}aﬁmgmttl - ae{;la ePp&?gh )E%n@?éldgtg agse?gc %i med
inclaim 600221?7(! 1¢ bzt acateac haterd th&"ltubhgt(S]ihEas(Ib&SSb 8 2 pFYssirs gsadipond eesdoyp
belts (2) ar.. wh eIs é) and is arranged to be transported al ong the
sea bottomH & belts (2) and/ or the wheels (2') respectively.

vl. Device m@}eaqz@fgql I B.5C I i r (9.
9') is an cF{CBa é9') t[tltgtiht?ﬂseatgghfr(%} {}éﬁ&r(lﬁndgl%%g(lﬂ ak?%ee\%gekgaentij?wgt%}fh

devi c& (| }raE2es @Ot pe1oe KDewn cleassis (E:)I@ilamedl té be chaspont&d zlohathedser) bzedmi n
that the ch F S Su ted freel urni ng. belts or_wheel s
(2') that %f)@& e}ec BF?{lﬂé‘HaW ‘?1)7“8%‘/":2@%'” E?}F?’Oﬁﬁﬂ sg! gﬂé\% ‘Pafjed to be

transported al ong the bottomvvlth the aid of a pull force exerted by the
ROV (9') through the tubing (5). Device as clainmed in claim?9.
char act eri zed’§'h°a HHaified g RAYB Ps (F) is provided with "water cushions'

(2") facing, 10€.$88d in that the manipulator (9, 9°) is an hydraulically controlled multi-link arm
13 (9.

S. Device as claimed in claim 6 or 7,
characterized in that the chassis (F) is supported bv belts (2) or by wheels (27) and is
arranged to be transported along the sea bottom by power to the belts (2) and/ or the

¥ wheels (27) respectivelv.

Y. Device as claimed in claim 6.
characterized in that the manipulator (9. 9%) is an ROV (9} that is controlled principailyv

mdependently of the device (1) as such.

l0. Device as claimed mnclaim 9.
characterized in that the chassis (F) is supported by freely tuming belts (2) or wheels (27)
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 (3).

11 Device as claimed in cltaim 9.
characterized in that the chassis (F) is provided with “water cushions™ (27) facing the sea

bottom fed with water from the pump (12) or by specially adapted pumps (not shown), so

3 AMarch 2002
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bottomfed with water fromthe punp (12) or by specially adapted pggqﬁp(ﬂm;

shown), so Marsh 2002 AMENDED SHEET - 6 SEP 2004 PCT/ NOO1
14-03- 2002 that the chassis (F) nay partly float above th%ﬁ%%ffggypg}m%nd

is arranged to be transported along tBe bottomwith the aild-‘6f %ull
force exer tigdtyychupes ROMDOPatly lesirghve e botbimg) 830d . REgTEE draobpitited in

claim®6, ch ract e ized i. hat. the ing. at 1 tS~q- )i S,
t el escopi cé ny [}é'%(t;oe[nod%t\)\l]{e%. t%iafg qﬂﬁélﬁllﬁggegég%da?yngé Rls%{ 2?2?%%& L tuB.fg
characterized in that the inlet end (6) of the tubing (5) conprises neans
(21) for to penetration and pressurized water flushing (22) designed to

di sintegrate conpact or hardened sedinents in order to inprove the suction
capacity oﬂjt deviqﬁu #@“ DE&%%F as clainmed in claim®6, characterized in
that cfose by THe'S et "Houb fi'Pi'ece (10) there is arranged a nozzle (not

shown) for chackwaida ihlHahhd @b FP8KS iBlkCend (Hats Wicghdpigally estanakolen the
nmout h piece. 15. Device as clainmed in claim®6, characterized in that the

inlet nmouth piece (10) is rounded and that the cross-section of the tubing
(5) is consta .and that .any,be of the tubing (5) has sufficiently |arge
r adi us Zlijtgséﬂgﬂ?ﬁﬂPﬁgpnggwgqgan not get stuck therein and that the

outl et endcffPack&izBapelatate mldichli (BT ti{d @biMenb Nt epridee nfearcA1dforl oss
t hrough the tubing). S. March 2002 AVENDED SHEET o
10 penetration and pressurized water flushing (22) designed to disintegrate compact or

hardened sediments in order to improve the suction capacity of the device.

14. Device as claymed in cliaim 6,
characterized in that close by the inlet mouth piece (10) there is arranged a nozzle (not

13 shown) for backwards flushing of rocks etc. that might get stuck in the mouth piece.

15, Device as claimed in claim 6,

characterized in that the inlet mouth piece {10) is rounded and that the cross-section of

the tubing (3) is constant, and that any bend of the tbing (3) has sufficiently targe radius
2 to ensure that rocks can not get stuck therein and that the outlet end (7} 1s shaped as a

diffusor (1o munimize the friction loss through the tubing).
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