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"'ULThIANNED UNDERWATER VEHICLE AND SYSTEM FOR THE 

MAINTENANCE AND INSPECTION OF UNDERWATER FACILITIES AND 

METHOD OFMANAGINGATETHER TO SUPPLY POWERAND TO CONTROL 

SAIDUNDERWATERVEHICLE 

5 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This patent application claims priority from Italian 

patent application. 102020000028079 filedon23/11/2020 

the entire disclosure of which is incorporated herein by 

10 reference.  

TECHNICAL FIELD 

Thepresent inventionrefers to anunmannedunderwater 

vehicle and to a system for themaintenance and inspection 

ofpermanentunderwater facilities.  

15 Furthermore, thepresent inventionrelates to method 

of managing a tether to supply power and control said 

underwatervehicle.  

BACKGROUND ART 

In the oil & gas sector it is known to manufacture 

20 permanent underwater facilities comprising underwater 

infrastructures forth extractionand/ortheproductionof 

Within the scope of the present description, the term 

'N 

permanent"means underwater facilities intendedtooperate 
25 onthebedofthebodyofwater foranindefinitenumberof 

years. In the following description, 'Nproduction of 

hydrocarbons" means the extraction of hydrocarbons, the 

treatment of hydrocarbons, the treatment of fluids 

correlated to the production of hydrocarbons and the 

30 subsequent transportation.  

Underwater facilities for the production of 

hydrocarbons can be placed at or near subsea wells or in 

intermediate spots, andcanassumedifferent configurations 

onabedofabodyofwateraccordingto thewell orto the 

35 field of wells. Furthermore, underwater facilities for the 

hydrocarbons fromwellsmade inthebedofabodyofwater
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production of hydrocarbons can be positioned in shallow 

watersorinverydeepwaters andinall geographical areas 

regardless of the tact that the environmental conditions 

areeasyorextreme.  

5 To surarriarize, an underwater facility for the 

production of hydrocarbons is part of a complex facility 

which comprises an underwater facility for the production 

of hydrocarbons and pipes for the long-distance 

transportation between the underwater facilities and 

10 surface structures. The exploitation of oil and/or gas 

underwaterreservoirsbymeansofunderwater facilities for 

the production of hydrocarbons which provide for the 

extraction and the transportation of the hydrocarbonup to 

the surface or the coast has been long-implemented and an 

15 expansions foreseeable intheupcomingfuture. Therecent 

technological developments of the underwater devices 

suitable to operate at great depth and the great interest 

of the oil companies have eased the feasibilityof complex 

systems, broadened the potentiality of the production 

20 underwater facilities handmade possible any type of active 

process in water. The main processes of underwater 

0 

multiphase pumping liquid/liquid separation; gas/liquid 
0 separation; solid/liquid separation, oil/water/gas 

25 separation; treatment and pumping; water treatment; heat 

exchange; andinjectionofwaterorgas inwell.  

Undoubtedly, underwater facilities for the production 

of hydrocarbons provide numerous advantages, however the 

deeper the depth and/or the larger the environmental 

30 context the greater the criticalities are in the 

construction, the maintenance and the control of an 

underwater facilityfortheproductionofhydrocarbons.  

Currently, the maintenance and inspection of the 

underwater facilities is carried out to a great extent by 

35 unmanned underwater vehicles of the ROV type (Remoted 

treatment are: pumping or compression of the fluid;
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OperatedVehicle), each ofwhich is connectedto a surface 

station by means of a connection assembly, through which 

theunderwatervehicle receivespowerandexchanges signals 

withthe surface station.  

5 The connection assembly generally comprises a tether 
connected at one end to the underwater 0 

vehicle, an 

intermediate station, whichisarrangedbetweenthe surface 

of the body ofwater and the bed of the bodyof water, is 

connected to the other end of the tether and comprises a 

10 tethermanagementdevice configuredto selectivelywindand 

unwind the 0 

tether, and an umbilical, which vertically 
extends in the body of water and connects the surface 

stationtothe intermediate station.  

During the maintenance and inspection operations of 

15 the underwater facilities, the shape that the tether 

assumes in the body of water is often unpredictable, 

because the tether is left slack and it is displaced by 

effect of the currents present in thebodyofwater andof 

thecontinuous shiftsoftheunderwatervehicle itself.  

20 Consequently, the position of the tether in the body 

ofwaterisoftenuncontrollableandtheriskofthetether 

underwater facilities ishigh.  

DISCLOSURE OF INVENTION 

25 The object of the present invention is to realize an 

underwater vehicle capable of overcoming the drawbacks of 

the knownart.  

In particular, an object of the present invention is 

to realize an underwater vehicle capable of freely 

30 displacinginthebodyofwater simultaneouslylimitingthe 

risk of the tether remaining entangled between the 

structuresoftheunderwater facilities 

In accordance with the present invention, an unmanned 

underwater vehicle for the maintenance and inspection of 

35 permanent underwater installations is manufactured, the 

remaining entangled between the structures of the
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underwater vehicle comprising a frame; a plurality of 

motorized thrusters directable to navigate in a body of 

water; a tether to supplypower andcontrol the underwater 

vehicle from a remote location; and a tether management 

5 device to selectively wind and unwind the tether on board 

theunderwatervehicle.  

In this manner, the tether management device is 

carriedby the underwater vehicle and, consequently, it is 

possible to control onboardof the underwater vehicle the 

10 unwinding of the tether along a given path, remarkably 

limiting the risk of the tether remaining entangled in the 

structuresoftheunderwater facilities 

More specifically, the tether management device 

comprises a tumbler for winding and unwinding the tether; 

15 and a pulley for selectively guiding the tether along the 

tumbler 

In this manner, it is possible to windandunwindthe 

tetherinacontrolledmanner.  

In particular, the underwater vehicle comprises at 

20 leastonepowersource; andacontrolunit.  

Inthismanner, whennecessary, theunderwatervehicle 

UnderwaterVehicle). Inotherwords, theunderwatervehicle 

candowithoutthe supplyandcontrol tether.  

25 In particular, the underwater vehicle comprises a 

first module comprising said directable motorized 

thrusters; saidpower source; and said control , anda 

second module comprising said tether and said tether 

management device, the first and the second modules being 

30 selectivelycouplableanddecouplable inthebodyofwater0 

In other words, the underwater vehicle is of modular 

type and can operate both as ROV and as AUV depending on 

theparticularcircumstances.  

In particular, the first module comprises a 

35 compartment housing the second module, in particular the 

can operate as a vehicle of the AUV type (Automated
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compartment is delimitedat leastby abottomwall andtwo 

lateral walls, so as to allow the housing of the second 

module inthe firstmodule.  

In particular, the first and the second modules 

5 comprise respective first and second guides configured to 

engageeachotherinslidingmannerinagivendirection.  

Inthismanner, the couplingbetweenthe firstandthe 

secondmodule is guidedandcanbe carriedout in a simple 

andquickmanner.  

10 In particular, the first and the second modules 

comprise respective first and secondmechanical connection 

elements to selectively engage the first module and the 

secondmodule and release the secondmodule fromthe first 

module.  

15 Practically, the first and the second mechanical 

connectionelements allowthemechanical connectionbetween 

the firstandthe secondmodule 

Inparticular, the firstmodule and the secondmodule 

comprise respectively first and second connectors for 

20 makinganelectricalpowerconnectionbetweenthe firsthand 

the secondmodule andpreferablyahydraulicconnectionand 

module.  

In particular, the first and the second modules 

25 compriserespective firstandsecondfloatingbodies, soas 

to determine on the first and on the second modules 

respectivebuoyancies.  

In particular, the tether has an average specific 

weight greater than the specific weight of the body of 

30 waterinwhichit is immersed.  

In this manner, it is possible to keep the tether 

layingonthebedof thebodyofwater along a givenpath 

preventingthetether fromremainingsuspendedinthewater 

and from being displaced in an uncontrolled and 

35 unpredictable manner by currents present in the body of 

a signal connection between the first and the second
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water and by the continuous shifts of the underwater 

vehicle itself.  

A further object of the present invention is to 

provide a system for the maintenance and inspection of 

5 underwater facilitieswhichisexempt fromthedrawbacksof 

the knownart.  

Inaccordancewiththepresent invention, asystemfor 

the maintenance and inspection of underwater facilities is 

provided, the system comprising at least one underwater 

10 vehicle as claimed in anyone of the foregoing claims; and 

at least one underwater resident station, the underwater 

vehicle and the underwater resident station being 

selectivelycouplable.  

Inthismanner, it ispossibletohousetheunderwater 

15 vehicle in the underwater resident station when the 

underwatervehicle isnotoperating.  

In particular, the tether comprises an electrical 

power connector at one end selectively couplable to an 

electrical power connector of the underwater resident 

20 station, particular saidelectricalpowerconnectors are 

inductiveconnectors.  

power from the underwater resident station to the 

underwatervehiclethroughthetether.  

25 In particular, the first module and the underwater 

resident station comprise respective third and fourth 

guides for making a sliding coupling between the first 

module and the underwater resident station in a given 

direction.  

30 In this manner, the couplingbetween the firstmodule 

and the underwater resident station is guided and can be 

carriedout inasimpleandquickmanner.  

In particular, the second module and the underwater 

resident station comprise respectively third and fourth 

35 mechanical connection elements to selectively engage the 

In this manner, it is possible to transmit electrical
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second module to the underwater resident station and 

release the second module from the underwater resident 

station 

In this manner, whennecessary, the secondmodule can 

5 be kept in the underwater resident stationwhile the first 

moduleoperatesoutsideoftheunderwaterresident station 

A further object of the present invention is to 

provide a method of managing a tether to supplypower and 

control an underwater vehicle which is exempt from the 

10 drawbacksofthe knownart.  

In accordancewith the present invention, amethodof 

managingatetherto supplypowerandcontrol anunderwater 

vehicle as previously described is provided, and 

comprising: 

water, 
15 - movingtheunderwatervehicle intoabodyof 0 

controlling the path of the underwater vehicle from 

remote station; 

unwinding the tether from the underwater vehicle 

along a first path and laying the tether on a bed of the 

20 bodyofwater.  

Thanks to thepresentmethod, it ispossibletounwind 

path and consequently limiting the risk of the tether 

remaining entangled in the structures of the underwater 

25 facilities.  

BRIEF DESCRIPTION OF THE DRAWINGS 

Further characteristics and advantages of the present 

invention will be apparent from the following description 

ofapreferredembodiment, withreferencetothe figuresof 

30 theaccompanyingdrawings, wherein: 

Figure 1 is aschematicviewinlateral elevationof 

an underwater facility for the treatment of hydrocarbons 

andofasystemforthemaintenanceandinspectionprovided 

in accordance with the present invention and integrated 

35 withtheunderwater 0 

the tether on thebedof thebodyofwater controlling its
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Figure 2 is aview in lateral elevation, withparts 

removed for clarity and schematized parts, of an unmanned 

underwater vehicle manufactured in accordance with the 

present invention and part of the system for the 

1* 
5 maintenanceandinspectionofFigure r 

Figure 3 is a plan view, with parts removed for 

clarity and parts schematized, of the unmanned underwater 

vehicle of Figure 2 and part of the system for the 

maintenanceandinspectionofFigure , and 

10 Figure 4 is aview in lateral elevation, withparts 

removed for clarity andparts schematized, of the unmanned 

underwater vehicle of Figure 2 in a further operating 

configuration and part of the system for the maintenance 

andinspectionofFigure 1.  

15 BEST MODE FOR CARRYING OUT THE INVENTION 

Reference numeral 1 in Figure 1 indicates an 

underwater facilityfortheproductionofhydrocarbons. The 

facility 1 is arranged on a bed 2 of a body of water in 

proximity of a field of underwater wells 3 for the 

20 extraction of hydrocarbons from the bed 2 of the body of 

water (in this case, two underwater wells 3 are 

The facility 1 comprises a wellhead 4 for each 

underwaterwell 3, which is positionedon thebed2 of the 

3.  
25 body of water at the respective well r a collector 5 for 

each wellhead 4" a processing underwater station 6" pipes 

7 each of which is configured to hydraulically connect 

each wellhead 4 to the respective collector 5; pipes 8 

each of which is configured to connect each connector 5 

30 hydraulically, electricallyandfortheexchangeofdatato 

the processing underwater station F a surface station 9 

whichemerges at leastpartiallyfromthesurface 10ofthe 

bodyofwater; anumbilical 11, whichallows theconnection 

betweenthe surface station 9andtheprocessingunderwater 

35 station 6; and a land station 12, which is positioned on 

illustrated)
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thedrylandandisput incorarriunicationviaradiowiththe 

surface station.  

In particular, the umbilical 11 connects the surface 

station9andtheprocessingunderwaterstation 6, soas to 

5 allow the flow of fluid, the exchange of signals between 

the surface station9andtheprocessingunderwater station 

6, andthe transfer ofpower fromthe surface station 9 to 

the processing underwater station 6 so as to supply a 

control system and an electrical system, not shown in the 

10 accompanyingfigures.  

According to alternative embodiments, not illustrated 

in the accompanying figures, the underwater facility 1 

comprises for eachwelihead 3, a Christmas tree coupledto 

arespectivewelihead4.  

15 In the non-limiting case of the present invention 

described and illustratedherein, the surface station 9 is 

arrangedonawatercraft. Inaccordancewithanalternative 

embodiment, not shown in the accompanying figures, the 

surface station is arrangedona floatingplatform.  

20 Theunderwater facility is integratedbyasystem13 

for the maintenance and inspection, which comprises an 

body of water; and an unmanned underwater vehicle 15 

provided with a tether 16, which is configured to supply 

25 power and control the underwater vehicle 15 and is 

selectively couplable to the underwater resident station 

14.  

In particular, the tether 16 has an average specific 

weight greater than the specific weight of the body of 

30 water in which it is immersed. In other words, the upward 

buoyance on the tether 16 is less than the downwardweight 

forceofthetether 16. Forthis reason, inuse, thetether 

16 laysonthebed2 ofthebodyofwater.  

Theunderwaterresident station 14 has the functionof 

35 housingtheunderwatervehicle 15 andofperformingservice 

underwaterresidentstation 14 arrangedonthebed2 ofthe



WO2022/107107 PCT/1B2021/060865 
10 

operations on the underwater vehicle 15. The underwater 

resident station 14 is connected to the processing 

underwaterstation 6bymeansofatether 17 forth supply 

ofpowerandforthetransmissionofdata.  

5 In accordance with an alternative embodiment, not 

shown in the accompanying figures, the underwater resident 

station 14 is connected to the surface station 9 bymeans 

ofanumbilical.  

Withreferenceto Figures 2-4, theunderwaterresident 

10 station 14 is configured to define the shelter of the 

underwater vehicle 15. In particular, the underwater 

resident station 14hasparkingstations 18, whicharealso 

configured to recharge the underwater vehicle 15. In an 

embodimentnot illustrated, saidparkingstations 18maybe 

15 arrangedinvariouspointsoftheunderwater facility.  

The underwater resident station 14 is capable of 

communicatingwiththeunderwatervehicle 15bothintether 

mode thanks to the tether 16 selectively couplable to the 

parking station 18, and in wireless mode. The wireless 

20 communications are of hybrid type and comprise acoustic, 

optical andelectromagneticcommunications.  

power connector 19 at an end selectively couplable to an 

electrical power connector 20 arranged in each parking 

25 station 18. More specifically, the electrical power 

connectors 19and20 are inductiveconnectors.  

Furthermore, the tether 16 comprises a first connector 

for the exchange of signals, not shown in the accompanying 

figures, which is selectively couplable to a second 

30 connector for the exchange of signals, not shown in the 

accompanyingfigures, arrangedineachparkingstation18.  

The underwater vehicle 15 has a longitudinal axis A 

and comprises a frame 21; a plurality of motorized 

thrusters 22 (Figure 3) directable to navigate in the body 

35 ofwater; and a tethermanagement device 23 to selectively 

In particular, the tether 16 comprises an electrical



WO2022/107107 PCT/1B2021/060865 
11 

wind and unwind the tether 16 on board the underwater 

vehicle 15.  

In the non-limiting case of the present invention 

described and illustrated herein, the tether management 

5 device 23 comprises a tumbler 24 to wind and unwind the 

tether 16; andapulley25 to selectivelyguide the tether 

16alongthetumbler24.  

In particular, the tumbler 24 and the pulley 25 are 

motorized, so as to allowthe unwinding andthewindingof 

10 thetether 16andcontrol thepullofthetether 16.  

In the non-limiting case of the present invention 

describedandillustratedherein, theunderwatervehicle 15 

comprises amodule26andamodule 27 selectivelycouplable 

toeachother.  

15 Practically, the module 26 and the module 27 are 

selectivelycouplableanddecouplable inthebodyofwater 

In particular, the module 26 comprises the thrusters 

22 (Figure 3)0r a power source 28, which comprises 

batteries, not shownintheaccompanyingfigures; control 

20 unit 29 configured to exchange data with the underwater 

resident station 14 andtocontrol themodules 26and27; a 

out maintenance operations of the underwater facility 1.  

The module 27 comprises the tether 16 and the tether 

25 managementdevice23.  

Themodule 26 is configured to navigate in autonomous 

manner in thebodyofwater andto communicate inwireless 

mode with the underwater resident station 14 and/or with 

the surface station 9when themodule 26 is decoupled from 

30 themodule27.  

In such configuration, themodule 26 is configured to 

operate in AUV mode, i.e. without the module 26 being 

connected to a tether for the supply of power and for the 

exchangeofdata.  

35 In particular, the power source 28 is configured to 

navigation sensor assembly 30; and tools 31 for carrying
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provide an electric energy reserve when the module 26 is 

decoupledfromthemodule27.  

The control unit 29 is configured to exchange data in 

wireless mode with the underwater resident station 14 

5 and/or with the surface station 9 when the control module 

26 isdecoupledfromthemodule27.  

With the purpose of allowing the coupling of the 

module 27 with the module 26, the modules 26 and 27 

comprise respective guides 32 and 33 configured to engage 

10 each other in sliding manner in a given direction, in 

particular in a direction substantially parallel to the 

longitudinal axisA.  

Furthermore, themodules 26and27 compriserespective 

mechanical connection elements 34 and 35 to selectively 

15 engage the module 26 and the module 27 and release the 

module 26 fromthemodule 27; andrespective connectors 36 

and 37 to make an electrical power connection between the 

module 26 and the module 27 and preferably a hydraulic 

connection and a signal connection between the module 26 

20 andthemodule27.  

Additionally, the modules 26 and 27 comprise 

buoyance respectively on the module 26 and on the module 

27.  

25 The module 26 and the underwater resident station 14 

comprise respective guides 40 and 41 to make a sliding 

couplingbetween themodule 26 and the underwater resident 

station 14 in a given direction, in particular in a 

direction substantially parallel to the longitudinal axis 

30 A.  

In accordance with alternative embodiments, not shown 

in the accompanying figures, the coupling between the 

module 26 and the underwater station 14 can be made 

according furtherconfigurations. Bywayofexample, the 

35 module26canmakewiththeunderwaterstation 14 sliding 

respective floating bodies 38 and 39 to determine a
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couplinginadirectiontransverse tothelongitudinal axis 

Aandwithouttheaidofguides0 

Furthermore, themodule27 andtheunderwaterresident 

station 14 comprise respective mechanical connection 

5 elements 42 and 43 to selectively engage the module 27 to 

the underwater resident station 14 and release the module 

27 from.theunderwaterresident station14.  

With reference to Figure 4, themodule 26 comprises a 

compartment 44 housing the module 27, in particular the 

10 compartment 44 is delimited at least by a bottom wall 45 

and two lateral walls 46, only one of which is shown in 

Figure 4.  

In use and with reference to Figure F when the 

maintenance and inspection of the components of the 

15 underwater facility 1 is required, the land station 12 

corarriunicatesviaradiowiththesurface station, whichin 

turn cornrrtunicates with the processingunderwater station 6 

through the umbilical 11. The communication is transmitted 

totheunderwaterresident station 14 throughthetether 17 

20 and the underwater vehicle 15 communicates through the 

tether 16withtheunderwaterresident station14.  

underwater vehicle 15 can operate both in AUV mode, in 

whichthemodule 26 isdecoupledfromthemodule27 (Figure 

25 4), and in ROVmode, inwhich the module 26 is coupled to 

themodule27 (Figures 2 and3) 

The coupling and the decouplingbetween themodule 26 

and the module 27 occur inside the underwater resident 

station 14. In particular, when the module 26 and the 

30 module 27 are decoupled, the module 27 remains housed 

insidetheunderwaterresident station14.  

When the module 26 is decoupled from the module 27'F 

themodule26navigates inautonomousmannerinthebodyof 

waterandcorarriunicates inwirelessmodewiththeunderwater 

35 resident station 14 and/or with the surface station 9 

Depending on the particular operational needs, the
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withouttheneedtobeconnectedtoatether forth supply 

ofpowerandfortheexchangeofdata.  

Furthermore, the underwater vehicle 15 can operate in 

AUVmode also keeping the module 27 coupled to the module 

5 26. In such configuration, the electrical power connector 

19 is disconnected from the electrical power connector 20 

and, consequently, the unwinding of the tether 16 is not 

carriedout.  

With reference to Figures 2 and 3, in the case when 

10 the underwater vehicle 15 operates in ROV mode, the 

electricalpowerconnector 19 isconnectedtoanelectrical 

power connector 20 of the underwater resident station 14 

and themechanical connection elements 42 of themodule 27 

are disengaged from the respective mechanical connection 

15 elements 43 of the underwater resident station 14 to 

release themodule 27 fromthe underwater resident station 

14.  

Themotorizedthrusters 22 (Figure 3) cause themoving 

of the underwater vehicle 15 into the body of water, 

20 controlling the path of the underwater vehicle 15.  

Simultaneously, the tumbler 24 and the pulley 25 actuate 

the bed 2 of the body of water along the path of the 

underwater vehicle 15, due to the tact that the tether 16 

25 has an average specific weight greater than the specific 

weightofthebodyofwaterinwhichit is immersed.  

When the underwater vehicle 15 has to be brought back 

to the underwater resident station 14, the underwater 

vehicle 15 moves along a return path according to the 

30 positionof the tether 16 laidonthebed2 of thebodyof 

water. Simultaneously, the tumbler 24 and the pulley 25 

actuatethewindingofthetether 16.  

Incaseofmalfunctionofthemodule 27, themodule26 

is released from. the malfunctioning module 27 and couples 

35 to a furthermodule 27 housedin a furtherparking station 

the controlled unwinding of the tether 16, which lays on
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18.  

Finally, it is apparent that variants can be made to 

the present invention with respect to the embodiments 

described with reference to the accompanying figures 

5 without thereby departing from the scope of protection of 

theclaims.  

In the described example, the system for the 

maintenance and inspection is associated to an underwater 

facility for the production of hydrocarbons, it being 

10 understood that the claimed vehicle and system can find 

other applications in the underwater field. Furthermore, 

the system can comprise more than one unmanned vehicle 

and/or several base stations and the number of unmanned 

underwater vehicles and base stations depends on the 

15 dimensions andonthecomplexityofthe facility.
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CLAIMS 

1. Anunmannedunderwatervehicle forthemaintenance 

and inspection of permanent underwater installations, the 

underwatervehicle (15) comprising frame (21); plurality 

5 ofmotorizedthrusters (22) directabletonavigate inabody 

of water; a tether (16) to supply power and control the 

underwatervehicle (15) fromaremote location; andatether 

management device (23) to selectively wind and unwind the 

tether (16) onboardtheunderwatervehicle (15).  

10 2. The underwater vehicle as claimed in Claim 1 

wherein the tether management device (23) comprises a 

tumbler (24) to wind and unwind the tether (16)0r and a 

pulley (25) to selectively guide the tether (16) along the 

tumbler (24) 

15 3. Theunderwatervehicleas claimedinClaim1or2 

andcomprisingat leastonepower source (28); andacontrol 

unit (29) 

4. The underwater vehicle as claimed in Claim 3, and 

comprising a first module (26) comprising said motorized 

20 thrusters (22) directable; saidpower source (28); and said 

control unit (29); and a secondmodule (27) comprising said 

first and the second modules (26, 27) being selectively 

couplableanddecouplableinthebodyofwater.  

25 5. The underwater vehicle as claimed in Claim 4 

wherein the first module (26) comprises a compartment (44) 

housing the second module (27) in particular the 

compartment (44) isdelimitedat leastbyabottomwall (45) 

andtwolateralwalls (46).  

30 6. Theunderwatervehicleas claimedinClaim4or5, 

wherein the first and the secondmodules (26, 27) comprise 

respective first and second guides (32, 33) configured to 

engageeachotherinslidingmannerinagivendirection.  

7. The underwater vehicle as claimed in any one of 

35 Claims 4 to 6, whereinthe firstandthe secondmodules (26F 

tether (16) and said tether management device (23), the
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27) comprise respective first and second mechanical 

connectionelements (34, 35) to selectivelyengage the first 

module (26) and second module (27) and release the second 

module (27) fromthe firstmodule (26) 

5 8. The underwater vehicle as claimed in any one of 

Claims 4 to 7, wherein the firstmodule (26) andthe second 

module (27) comprise respectively first and second 

connectors (36, 37) to make an electrical power connection 

between the first and the second module (26, 27) and 

10 preferably a hydraulic connection and signal connection 

betweenthefirstandthesecondmodule (26, 27).  

9. The underwater vehicle as claimed in any one of 

Claims 4 to 8, whereinthe firstandthe secondmodules (26F 

27) comprise respective first and second floating bodies 

15 (38, 39) 

10. The underwater vehicle as claimed in any one of 

the foregoingClaims, whereinthe tether (16) has anaverage 

specificweightgreaterthanthe specificweightofthebody 

ofwaterinwhichitis immersed.  

20 11. A system for the maintenance and inspection of 

underwater facilities, the system (13) comprising at least 

foregoing Claims; and at least one underwater resident 

station (14), theunderwatervehicle (15) andtheunderwater 

25 residentstation (14) beingselectivelycouplable.  

12. The system as claimed in Claim 11, wherein the 

tether (16) comprises an electrical power connector (19) at 

one end selectively couplable with an electrical power 

connector (20) of the underwater resident station (14), in 

30 particular said electrical power connectors (19, 20) being 

inductiveconnectors.  

13. The system as claimed in Claim 11 or 12, the 

system (13) comprisinganunderwatervehicle (15) as claimed 

in any one of Claims 4 to 9, wherein the firstmodule (26) 

35 andtheunderwaterresident station (14) comprise respective 

one underwater vehicle (15) as claimed in any one of the
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thirdand fourth guides (40, 41) tomake a sliding coupling 

between the first module (26) and the underwater resident 

station (14) inagivendirection.  

14. The system as claimed in Claim 13, wherein the 

5 secondmodule (27) and the underwater resident station (14) 

comprise respectivelythirdand fourthmechanical connection 

elements (42, 43) to selectively engage the second module 

(27) to theunderwaterresident station (14) andreleasethe 

second module (27) from the underwater resident station 

10 (14) 

15. Amethodofmanaging a tether to supplypower and 

control an underwater vehicle as claimed in any one of 

Claims 1to10, andcomprising: 

- moving the underwater vehicle (15) into a body of 

15 water; 

- controlling the path of the underwater vehicle (15) 

fromaremotestation (9; 12)0 

- unwinding the tether (16) from the underwater vehicle 

(15) along firstpath and laying the tether (16) on abed 

20 (2) ofthebodyofwater.  

16. ThemethodasclaimedinClaim15, andcomprising: 

according to thepositionof the tether (16) along a second 

path.  

25 

- windingthe tether (16) intheunderwatervehicle (15)
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