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‘ FIGURE 1

(57) Abstract: A electrical driven carriage (1) for moving loads on a floating vessel in a pre-defined pattern such as skid rails. The
electrical driven carriage is characterized by a mechanism that is used to lower and raise the drive units as such to engage with the skid
rails and control the friction in the system to avoid unintentional movement. Further the invention is characterized by using electrically
speed controlled motors to create the movement on the said skid rails.
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Electrical Retrofit Skidding System

AREA OF THE INVENTION

Area of invention: The invention concerns an electrical system used for supporting loads and
moving loads along at least one set. E.g. Pair of rails (also known as skid beams) for a

floating vessel.

For example, the vessel may be comprised of a boat or a floating installation. As example
the vessel could be an offshore construction vessel (also known as OCV), Inspection
Maintenance and Repair vessels (also known as IMR) anchor handler (also known as AHTS}),
Riserless Light Well Intervention vessel (also known as RLWI), drilling rigs, drill ship or
similar using one or more carriages (also known as pallets or carts) for supporting loads and
moving the loads along the rails. The invention further relates to a method of transporting

loads on a offshore installation or vessel.

It is to be possible, by means of the present invention, to carry out a fast and controlled
movement of the carriage from a storage position to an operating position and/or vice
versa. Without risk of damage to personnel or equipment. The electrical skidding system
shall be of retrofit type to allow for installation on existing vessels without any major
modifications required. The said electrical skidding system shall be remotely operated and

may use battery or external power through a cable.

BACKGROUND

Background of the invention. The back ground of the invention is the demand for more
efficient and environmental friendly solutions offshore. Clients typically oil companies are
often describing CO2 footprint of a vessel and in this context more and more equipment will
have a demand of going from hydraulic to electrical system such as electrical winches and
battery packages on vessels to save fuel. One of the areas where electrical solutions are

limited in design and extremely expensive to install are electrically skidding system.

In modern skidding systems, the handling of loads, such as subsea modules or heavy
weight structures (e.g. Xmas trees, process modules, jacket foundations, PLEMs), on open
deck demands a high degree of safety for both equipment and personnel. Existing

deck skidding systems typically comprise integrated or on-deck skid rails, push-pull, rack
and pinion or winch driven carriages. Lay-out and integration with other systems are
preferably optimized for efficient deck logistics. Most skidding systems used today are

extremely inefficient and such operation often takes hours to perform.
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It is an object of the present invention to provide a more versatile, flexible and efficient
skidding system, and are retrofit into existing skid rails. Typically skid rails are having T-
beam profile at the top flange and may have crossing rails enabling skidding in both X-Y

direction, or longitudinal and transverse when referring to vessel orientation.

During offshore operations weather is often a limiting factor for when carriages and skidding
systems is used. Direction of weather often changes during the time between mobilisation
and reaching the installations site, weather forecast is also often inaccurate. Due to this the
operation often have narrow weather windows that allows such operation to proceed and
having an efficient system for securing the carriage and moving the carriage from parked

position to new position is vital.

It would therefore be desirable to have an efficient system for changing the positions of the
modules and carriages in a safe and simple manner when at sea. It would also be desirable

that any solution does not require any significant changes to the vessel design or apparatus.

In a first aspect of the invention there is to provide a carriage for use on the existing skid
rails of a vessel, said pallet comprising a supporting means, a mounting means, for the
mounting of an load/object thereon, and at least one electrical actuation means included in
the carriage frame members to interface with the skid rails to move the carriage in relation

to the said skid rails.

If required or desired the, vessels may be provided with several electrical driven carriages

for moving of more than one load at the time.

To this end, at least one, preferable all, of the carriages is (are) adaptable to different loads,
the electrical driven carriages may have at least on, or more carriages attached to in a

train.

In this first embodiment the carriage is self-supported by using electrically stored energy to
move the carriage from parked position to new position. It is possible when required to

recharge the electrically stored energy when required.

In this second embodiment no electrically, energy is stored in the carriage but the energy is

provided through an electric cable, directly to the motor control units

2
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According to third embodiment the electric energy is transferred into mechanical energy
through one or more electric motors. The motors are controlled through a motor controller

that controls the torque and speed of the motor.

In this fourth embodiment the electrical motor(s) are used to move a wheel, belt or similar
device used to transfer the mechanical torque by using friction between the static skidding

rails and the rotating part.

In this fifth embodiment the carriage(s) include a device and system for controlling the

friction between the moving part and the static skidding rails.

-Such system could be a device that increased the friction between the static and moving

part.

- a system that increases friction or stop the carriage if friction force is less than the moving

force. Such as a breaking caliper typically used on motor vehicle.

In this sixth embodiment, which is also useful with carriages which is not electrically driven,
the carriages comprise one or more fasteners for securing the loads to the carriages. The
fasteners provide e.g. a friction lock or a positive lock, e.g. by means of a pin or studs that
in the locked state of the fastener extend through or in the load. In a refinement, the

fasteners are mounted on or integrated in a support or supports.

In seventh embodiment, the at least one electrically driven carriage comprises one or more
devices for securing the carriage itself with or without load to the skidding rails of the vessel

in all directions.

In eight embodiment the carriage includes a system for elevation of the carriage such that
the wheels/belts or part that moves the carriage in relation to the static skidding rails can

be engaged and friction increased between the static part and the moving part.

In ninth embodiment the carriage includes a system for orient the wheels/belts in direction
90 degrees of the first direction, or have wheels/belts in fixed orientation in a 90-degree
direction to the first wheel/belt. When engaging the wheel/belts in this direction the carriage

can move in this said direction.



WO 2022/015170 PCT/NO2020/050197

As explained in US 3, 486, 737, when it is desired to move a heavy load on a support in a
straight line or in an arc, the moving sometimes is done by skidding the load. For example,
when drilling wells from a platform at sea it is customary to skid the drilling rig on the
platform f om one well location to another. This is commonly done by means of double
acting hydraulic cylinders that skid the rig in a series of short steps, between which the

pistons are retracted in the cylinders for the next stroke

US 3,033,525 also addresses skidding and relates to a force-transmitting device for moving

one member relatively to another,

DE 10 2008 020965 relates to a device and a method for assembling and servicing
underwater power stations, In an example, the "crane system 9 transfers the machine
gondola 4 to a supporting device 10. Said device consists predominantly of two supporting
devices 10.1, 10.2, which may run on a common guide rail system 11 along the deck of the
barge 8. In the diagrammatic illustration of figure 1 the supporting device 10.1 and 10.2
include each gripping device 12.1, 12.2, with which the assembly components 13.1, 13.2 in
a partially disassembled machine gondola may be run and positioned against one another

along the guide rail system 11."

WO 2007/069081 relates to a skidding pallet for use on the skid rails of a vessel, the pallet
comprising a supporting means such as a frame, a mounting means for the mounting of an
object thereon, and at least one actuation means, such as a cylinder, attached to one of the
supporting means or mounting; means. In use, the supporting means interfaces with the

skid rails and the actuation means are actuatable to cause the mounting means to rotate in

relation to said supporting means and the skid rails.

EP 2 444 656 relates to a securing member suitable for securing a heavy load, in particular

a component of a wind turbine on a transport element, with at least one bolt element.

EP 2 559 614 relates to a "vessel { 1} for removal and/or installation of at least a part of a
sea platform comprising a support structure and a top side, said vessel comprising a hull
{6) and two support arms (11,12) located at a distance from each other and attached to the
hull (6), wherein the support arms in use extend beyond the hull in a substantially

horizontal direction,”
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US4544135A — The inventions describes an improved skidding system of the hydraulic
cylinder type is provided having thick cover plates with precut holes therethrough fixed to
the tops of skid beams and including claws attached to the ends of the hydraulic cylinders
having slidably mounted cylinder pins therein for engagement with the holes through the
cover plates to anchor the ends of the hydraulic cylinders as the structure attached to the

cylinders is skidded across the cover plates.

US 20160052606 A1The invention relates to a skidding system for an offshore installation

or vessel, such as an offshore wind turbine installation ship, comprising at least one set of
rails, and one or more carriages for supporting loads and moving the loads along the rails,
e.g. from a storage position to an operating position and/or vice versa. At least one of the

carriages is adaptable to different loads.
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EXPLENATION OF DRAWINGS

The invention will now be explained in more detail with reference to the drawings, which

schematically show embodiments of the skidding system according to the present invention.

Figure 1 shows the plan view of a typical X-Y direction skidding system whereas the skid
Beams (8}, (9) and (18 are arranged in a way such that the carriage {1a} can move in both

X and Y direction whereas (21} shows carriage direction V.

I

Figure 2 shows in iarger scale the carriage {10} iocated al a position whereas movement in

sither X or ¥ direction is possible.

Figure 3 shows in large scale the carriage {(1¢) in a position whereas movement i X

dirsciion is possible.

The figures are schematic and may somewhat be distoried with respect io relative size and
reiative placament of componanis constituting parts of the exemplary embodimentis of the
invention. In general, identical or corresponding delails of figures will be denoted with the

same or similar reference numerical in the following.

Exaemplary eambodiment of the invention figure 1, 2 and 3 shows a typical skidding rall
system on a floating vessael, Skidding rails are often made of steal beams {8}, (8} and {10}
with 8 T- shaped profile as intarfacs to the carriage. The skidding rails are often arranged in
a X-Y pattern corresponding to iongitudinal and transvers direction on a floating vessel The
skidding rails shown in figure 1,2 and 3 are schematic and, in practice, may havse any

suitabie lengths.

To prevent the carriage to siide of the skidding ralls (&), {8), (10} the carriage is often
provided with guides and guids wheels (not shown} at the underside of the carriage. The
function of the guides ia to Keep the carriage on the skidding rails. Directional steering is
possible when the carriage is iocated at a position {1b), whereas the guides then are free {o

move in any direction.

In first embodiment the carriage {Ta,1h,1¢,1d) containg a battery packags {16}, for siorage
of elecirical energy, in third embodiment the carriage {(1a) contains a molor controfier {17}
for gontrofling the elsctrical energy transfarred Lo the slectrical motor(s} {18}, For
fongitudingl or transvers movemaeant of the carriage the molors {18 may be connecied {o
wheals/belts {2}, {73, {4} and (B} or similar machanism (o move the carriage on the

skidding rais {8y, (8) and (10}
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Az shown in figure 4, ihe carriage has a sel of whasls/balts (2}, {4, (5}, {7} orignted in
different directions. Among other things thes wheel/beits oriented i direction as (8) and {4}
are used when moving in one direction. {21} and {7} are sngagsed when moving in other
dirsction. Furthermors figurs 5 explains furthsr embodiment eighi where (123}, {13a} and

{14a} are lowared as 1o take the lpad of the carriage, whareas (15a} is in raised postion.

A

in order 1o move the carriage across shifting points on skid rails {8) Fgure 5 shows
arrangement of (12a}, {13a) and (14a) when moving across shifting point {(8) on skid rails.
Wheels/bells arranged in dirsction (1538} is then raised gs to avoeld interference with {9}
when moving in said direction. The carriage (1a,1b,7¢,1d) includes bumper structure (3} to
be engaged when the carriage is parked. Morsover, the embodiment arrangements {12},
{133, (14} and {15} can be raised and fowerad when movement is started or halted, and
said lowering/raising is part of the function to increase/tower the friction with the skid rails.
System (12}, (13, {14}, may be provided with sensor device, for exampls encodsrs or laser
meter structurad in g way 1o monitor the movement of the carriage. The sensors record the
movemaent accarding io a reference point and exact location of the carriage {(fa), {ib}, {1

on skid rails. On the basis of recording the relaiive movement between the carriage

{ta,1h,1c,1d} } and skid rails it is possible to control the friction by a brake device (20}, By
doing so, i is also possibie 1o establish distance measurement and corresponding remote

oparation of the carriage.

it movement of the carriage is said 1o be faster than the rotational speaed of (12a), {1318} or
{tda} the brake davice{s} (20} will activate and by applying frictional force adjusting the

movement o ba in corraspondence with rotational speed of {12a), (13a) or {14a}.

Figure 1 shows the conceplual step of carriage (1a) moving in direction (Y}, moreover to
stari the movemeni the arrangementi of whesls in (Y} direction is engagsed by fowering the
whneels ralalively Lo the carriage itsell until all foad are faken be whesls in direction (Y},
When carriage {1a) arrives in position (1D}, the wheels in direction (Y) are raised and
wheals in direction (X} lowered as to take over the oad, Whesls in direction (X} will start
rotating and move the carriage (1a) o position {1¢}. When carriage is in final position all
wheels arg refracted and carriage is resting on bumper(s} {3) with brakes {20} gngaged to

seclire the carriags and foad to the skid rails.
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CLAIME

-

A electrical driven carriage (lay(idyic)

|

{1d} for moving loads on a floating vesssl in

a pre-defined patiern such as skid rails whereas {he carriage comprising:

a. Al least one carriage {1a){ibyici{id}

b, Wherein the carriage has elecirical drive units (123, (13}, (14}, for moving
the carriage according 1o the pre-detfined skid rail patiern,

. Wherein a mechanism (s used Lo lower or raise the drive unils fo engage wil
skid rafls and increase the friclion belwsen the electrical drive uniis and skid
ralis

¢g. Oppoesits a brake unil (20} is used o conlrol the relative movement between
the carriage and the skid rails.

. Wherein seneors are usaed o measure the relalive movemeni between the
carriage and the skid rails, 1o use the measurement for conirolling the

friction.

Characterised by,

(]

[#3]

=4

(o]

the carriage is used 1o transport loads on skid rails

at feast one slecirical connector positionsd on the carriags

The siectrically driven carriagge according 1o ciaim 1 is charactierized with integrated
battery package {18} and motor control units {17} for storage and control of the
enasrgy.

The eisclrical driven carriage according 1o oiaim 1 and 2 is characterized by having
possibility 1o re-charge ihe battery package.

The eiectrical driven carriage according to oiaim 1,2 and 3 can be remotely and/or
automatically operated.

The eiscirically driven carriage according to claim 1 have brake unit to control the
relative movement of carriage o prevent unintaended movement due to vessel roli,
piteh and heave motions.

The siectrically driven carrigge according to oiaim 5 is characterized by using motion
response unit and softwars control (o adjust the friction force in the braks unit.
The siectrically driven carrigge according to ciaim 1-8 is characierized in that the
miotion relative to skid rails can be done in all directions,

The siectrically driven carrigge according to oiaim 1 is characterized by having a
system {0 secure a ioad on fop of the carriage.

The siectrically driven carrigge according to any of the claims 1-8 can be used
without having integrated ballery package and motor control unil, this function can

ba siored eisswhers.
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