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(57) Abstract

An energy generating arrangement (100)
powered by tidal water, comprising a turbine
(120) mounted in a fixed structure (110) which
separates a first (130) and a second (140) water
masses, has been disclosed. The turbine (120) is
arranged to be turned within the fixed structure
(110) about a substantially horizontal axis (180).
The turbine (120) may be mounted in a
substantially cylindrical assembly (150), and the
fixed structure (110) may be provided with a
substantially cylindrical cavity, configured to
accomodate the cylindrical assembly (150) in
such a way that the cylindrical assembly (150)
may be turned within the cavity. A method for
providing such an energy generating
arrangement (100) has also been disclosed.
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BACKGROUND OF THE INVENTION

The global community is facing major climate changes, and one important challenge
is to replace fossil fuels with renewable energy sources, such as tidal power.

An energy generating arrangement powered by tidal water is previously known from
WO-2005/017349. This document teaches an apparatus for generating energy from
a flow of water as a result of tidal forces. The apparatus comprises a turbine
connected to a generator, and two water masses located on their respective side of
the turbine. The turbine is arranged to be turned about a vertical axis. The position
of the turbine is adjusted depending on the direction of flow prevailing at any given
time between the first and the second flow space.

The previous arrangement required a complicated bearing arrangement, with larger
radius and high construction cost. In addition, the bearing arrangement was placed
where sediments naturally ended up, thereby causing wear on bearings, requiring
more frequent service intervals.

DE-417 570 discloses a tidal power generating arrangement. A turbine is arranged
to be rotated by flowing water. The rotation of the turbine causes the operation of a
water pump which provides pressurized water that may in turn impel an electric
generator (not illustrated). The turbine and the water pump are included in a
housing which is rotatable about a horizontal axis. The housing may be rotated in
accordance with high and low tides, to ensure that flowing water enters the input
side of the turbine and exits from the output side of the turbine.

SUMMARY OF THE INVENTION

An object of the invention is to provide an improved energy generating arrangement
powered by tidal water and a method for providing such an arrangement, which may
alleviate or overcome at least some of the above-mentioned disadvantages.

The invention has been defined in the independent claims. Advantageous
embodiments and further features are set forth in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

In what follows, the invention will be described in more detail as a non-limiting
example, illustrated in the appended drawings and explained in the following
detailed description. Where possible, identical or corresponding elements have been
indicated by means of the same reference designations in the drawings.

Figure 1 is a cross-sectional view illustrating principles of an energy generating
arrangement powered by tidal water.
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Figure 2 is a cross-sectional view illustrating a detail of figure 1.
Figure 3 is a cross-sectional view illustrating principles of a cylindrical assembly.

Figure 4 is a perspective view illustrating certain features of the cylindrical
assembly.

Figure 5 is a perspective view illustrating certain features of the cylindrical
assembly.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Figure 1 is a schematic diagram illustrating an energy generating arrangement 100
powered by tidal water.

The arrangement 100 includes a turbine 120, arranged in a fixed structure 110
which separates a first water mass 130 and a second water mass 140.

The fixed structure 110 may be a water barrier which wholly or partly constitutes an
obstruction between a first water mass 130 on one side of a sound and a second
water mass 140 on the other side of the sound. Alternatively, the fixed structure
110 may be a part of such a water barrier. In particular, the fixed structure 110 may
constitute a water barrier module, and the water barrier may be constructed using a
plurality of such interconnected modules.

An example of such a water barrier may be a barrage, lagoon or dam which
essentially blocks off water across the whole cross-section of the sound, with the
exception of through-flow areas in the barrier, where turbines may be arranged for
harnessing the water flow.

However, in this document water barriers should also be understood to mean
structures which only partly constitute an obstruction to flowing water. Other
examples of water barriers may therefore be a breakwater, a partly submerged
bridge, a flood barrier, sluices or the like. The water barrier may e.g. be located
offshore or between parts of the mainland, or between a mainland area and an
island, or between islands.

The arrangement and method disclosed herein are particularly useful in locations
where the tidewater causes substantial water currents or substantial head difference
from low tide to high tide, typically in narrow and shallow sounds.

In figure 1, the level 142 of the second water mass 140 has been illustrated to be
higher than the level 132 of the first water mass 130. Under an opposite tidal
condition the level of the first water mass 130 may instead be higher than the level
of the second water mass 140. Hence, tidal activity leads to a change in the
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dominant direction of water flowing between the reservoirs or water masses, i.e.,
through the fixed structure 110.

In order to guide the water flow between the reservoirs or water masses, the fixed
structure 110 is provided with a first, substantially horizontal duct 116 which
extends from the first water mass 130 into a central cavity in the fixed structure,
wherein the turbine 120 is arranged. Likewise, the fixed structure 110 is provided
with a second, substantially horizontal duct 118 which extends from the second
water mass 140 into the central cavity in the fixed structure 110, wherein the turbine
120 is arranged.

The first duct 116 and the second duct 118 may advantageously be funnel-shaped,
in such a way that each duct’s cross-sectional area is wider at the outer portion of
the fixed structure 110, closer to the corresponding water mass, than at the central
portion of the fixed structure 110, closer to the turbine 120. The cross-section of the
first and second ducts may advantageously be circular throughout the length of each
duct, although other possibilities exist.

Enabling the turbine 120 to turn within the cavity of the fixed structure 110 makes it
possible to use a turbine 120 that has a flow direction dependent efficiency. More
specifically, it allows optimizing the turbine for one-directional flow. This will
usually lead to an overall high efficiency of the energy generating arrangement 100.

Allowing the turbine 120 to turn within the fixed structure 110 makes it possible to
use a mechanically simpler turbine with less need for regulation features, while still
obtaining overall good efficiency. Also, the turbine 120 may be used as a pump with
better efficiency in both flow directions than a fixed turbine.

The turbine 120 may include a rotor with turbine blades, a shaft connected to the
rotor, which will rotate when surrounding, flowing water acts on the rotor’s blades,
and an electric machine driven by the rotating shaft. The electric machine may be an
electric generator. “Turning the turbine”, as used herein, may mean turning the
entire turbine, i.e. the assembly comprising rotor, shaft and electric machine, in
such a way that the rotor is positioned in a different direction with respect to the
surrounding water.

Many different types of turbine types may be employed for the turbine 120. For
instance, a compact turbine such as the Straflo type turbine is suitable and simple to
integrate into the energy generating arrangement 100. Other suitable turbines
include Kaplan bulb turbines, other types of Kaplan turbines with or without guide
vanes, Straflo matrix turbines, Hydro matrix turbines, VLH turbines and more.In the
present invention, as opposed to the background art disclosed in WO-2005/017349,
the turbine 120 is arranged to be turned within the fixed structure 110 about a
substantially horizontal axis 180. “Substantially horizontal” includes horizontal for
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practical purposes, including a tolerance range of, e.g., +/- 1 degree or +/- 2
degrees.

Possible advantages of the turning of the turbine about a substantially horizontal
axis may include:

The turning mechanism may be simplified, with less friction surfaces, smaller
diameters for the turning shaft and less moving parts in the overall system.

Any bearings can be placed dry, out of water.

Turning the turbine about a substantially horizontal axis may facilitate easier access
for maintenance, replacement and inspection of critical parts.

Other advantages may also be recognized by the skilled person, e.g. by studying the
present disclosure and/or by practicing the invention.

Advantagously, the turbine 120 is mounted in a substantially cylindrical assembly
or casing 150 with a substantially horizontal axis. Various aspects of the cylindrical
assembly 150 have been illustrated in closer detail in figures 2, 3, 4 and 5.

The turbine type will influence size of the fixed structure, length and size of inflow
and outflow duct, and size of cylindrical assembly 150. Simple turbines like VLH
will not require inflow and outflow duct, and therefore a much reduces size of
cylindrical assembly, only needing the shaft 160.

In some cases the cylindrical assembly 150 is not provided. For a turbine 120 that
not require an inflow- and outlet duct a cylindrical assembly 150 around the turbine
is not needed. In these cases the turbine 120 itself, or a fitting (plate or ring) around
the turbine can be fit with an horizontal axel that the turbine turns around. The
cylindrical assembly 150 may be fitted with weights to ensure a balanced center of
gravity, in order to reduce the necessary force/torque to turn the cylindrical
assembly 150.

The cylindrical assembly 150 may be a turret. The turbine 120 may be mounted
within the cylindrical assembly 150 and locked in place by means of a locking lip
190, which is shown in closer detail in figure 5. During assembly, the turbine 120 is
first mounted in the cylindrical assembly 150, then the locking lip 190 closes off the
cylindrical assembly 150 and locks the turbine 120 in. This concept may also
provide a disassembly possibility, for instance in case of a turbine exchange, due to
service, malfunction or failure.

The cylindrical assembly 150 may be provided with one or more manholes to give a
human access to the inner part of the construction. Such a manhole may e.g. be
provided through the shaft 160, which may be pipe-shaped for i.a. this purpose.
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The cylindrical assembly 150 may be manufactured by use of various types of
materials, e.g. metal, such as steel, concrete, or fiberglass.

The cylindrical assembly 150 and the locking lip 190 may be manufactured by use
of various types of materials, e.g., metal, such as steel, and fiberglass.

The arrangement of the turbine 120 within a cylindrical assembly 150, e.g., a turret,
may have several advantages:

The enclosure of the whole turbine in the cylindrical assembly 150, such as the
turret, makes it possible to shape the inlet and outlet of the cylindrical assembly 150
asymmetrically. This may have the effect of increasing overall efficiency in
generating mode.

Advantageously, the fixed structure 110 is provided with a substantially cylindrical
cavity which is configured to accomodate the cylindrical assembly 150 in such a
way that the cylindrical assembly 150 may be turned within the cavity.

The fixed structure 110 may be manufactured by use of various types of materials,
e.g., concrete, metal, such as steel, and fiberglass.

The cylindrical assembly 150 may be orientated in a configuration such that parts or
itself in its entirety may be removed from the fixed structure 110 or installed into
the fixed structure by lifting. Lifting may be done by the help of buoyancy in the
cylindrical assembly 150 so that no, or less, mechanical force is needed. Parts that
can be removed are the cylindrical assembly 150, the turbine 120 or the locking lip
190 To this end, the cylindrical assembly 150 may be provided with one or more
watertight cavities, arranged and dimensioned in order to adjust the buoyancy of the
cylindrical assembly.

The fixed structure 110 may be provided with a vertical duct 112 which extends
from the top of the fixed structure down to the cylindrical cavity that is provided for
accomodating the cylindrial assembly 150. The vertical duct 112 may be provided
on its inside with tracks that may guide the cylindrical assembly 150, and/or its
shaft 160, into the correct position during installation. These tracks may also
facilitate lift out during disassembly.

The fixed structure 110, in particular a lower portion of the cavity configured to
accomodate the cylindrical assembly 150, may be provided with a gap 122 for
collection of sediments during operation. At the bottom of this gap 122 there may
be a drain hole that can be opened for easy drainage of sediments into a lower
compartment 124 of the fixed structure 110.
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The fixed structure 110 may be provided with a lip to enclose the space between the
first 116 and second 118 ducts and the cylindrical assembly 150 comprising the
turbine 120.

The fixed structure 110 may also comprise another lip that enables scraping of the
outside wall of the cylindrical assembly 150.

The cylindrical assembly 150 may comprise another lip that enables scraping of the
inside wall of the fixed structure 110.

The fixed structure 110 may be provided with access areas providing access to the
turbine 120 from the top and from the sides of the cylindrical assembly 150.

The cylindrical assembly 150 may include a shaft 160 along its rotational axis 180,
particularly shown in figures 4 and 5. The shaft 160 may not necessarily pass
through the cylindrical assembly, instead it may e.g. be formed by flanges mounted
on each of the two base areas of the cylindrical assembly 150.

The shaft 160 may advantageously be supported on the fixed structure 110, in
particular by means of bearings arranged between the shaft 160 and the fixed
structure 110.

The shaft 160 may be hollow to comprise electrical/hydraulically equipment and
cabling to the generator and turbine. The shaft 160 may also be used as an access to
the inner part of the cylindrical assembly 150.

The shaft 160 may be turned during construction of the energy generating
arrangement 100.

The shaft 160 may comprise a gear that is connected to the driving device 170.
When appropriate, the shaft 160 may comprise a fitting to hydraulic pumps for the
driving device 170.

The shaft 160 may be manufactured by the use of metal, e.g. steel, or fiberglass.

The friction area where the shaft is in interaction with the bearing may be of a hard
metal or a self-lubricating material (e.g. Bronze graphite).

Each bearing may take forces in both horizontal and vertical direction. The bearings
may be manufactured of a polymer or self-lubricating metal.

The bearings may seal between the fixed structure 110 and the cylindrical assembly
150. The bearings may support the cylindrical assembly 150 and are able to
withstand significant vibration.
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The energy generating arrangement 100 may further comprise a driving device 170
for turning the cylindrical assembly 150 within the fixed structure 110. An example
of a driving device 170 has been illustrated in figure 4.

The driving device 170 may comprise an electrical motor with a rotating shaft
connected to a gear or transmission device, powered by an electric power supply.
Alternatively, the driving device 170 may comprise linked hydraulic pistons that
are connected to a periphery of the shaft 160, powered by a hydraulic power supply,
i.e., hydraulic fluid under pressure.

The driving device 170 may include a chain drive connected between the shaft 160
and the motor, the motor being attached to the fixed structure.

Advantageously, the energy generating arrangement 100 may further comprise a
control device for controlling the driving device. The control device may be
configured to control the driving device to turn the cylindrical assembly 150, and
thus the turbine 120, in both directions, or in one direction only.

The control device may e.g. be configured to turn the cylindrical assembly 150 by
an angle of 90, 180, 270 and 360 degrees, in one or both directions. Regular
operating positions of the cylindrical assembly includes 0 degrees and 180 degrees,
which both correspond to horizontal positions of the turbine 120. Free movement
beyond these regular operating positions or angles may i.a. facilitate access to all
sides of the turbine during maintenance.

The cylindrical assembly 150 may advantageously have a “locked mode” in the
regular operating positions or angles (0 and 180 degrees), in particular when the
turbine is operating. In this mode the cylindrical assembly 150 may be locked with
pins, brakes or by other suitable locking means.

The control device may advantageously be configured to turn (180 degrees) the
cylindrical assembly 150 four times per 24 hours, following tidal cycles, during
normal operation. Alternatively, the control device may be configured to turn the
cylindrical assembly 150 another number of times per 24 hours, in particular more
than four times, or the control device may be configured to turn the cylindrical
assembly 150 sporadic or on demand.

The control device may advantageously be configured to turning the cylindrical
assembly 150 90 degrees, 270 degrees or 360 degrees if needed, with the purpose of
maintenance and/or for access, and/or for removal of sediments around the
cylindrical assembly 150.

The invention also relates to a method for providing the energy generating
arrangement 100 powered by tidal water as disclosed above. The method comprises
the steps of:
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mounting a turbine 120 in a fixed structure 110 which separates a first 130 and a
second 140 water masses, and

arranging the turbine 120 to be turned within the fixed structure 110 about a
substantially horizontal axis 180.

The fixed structure 110 may be of a type as disclosed above with reference to
figures 1-5. The fixed structure 110 may, e.g. be provided as a plurality of pre-
assembled water barrier modules, which are interconnected during deployment, i.e.
when assembled between the first 130 and second 140 water masses. The fixed
structure, which may include the plurality of water barrier modules, may be
positioned on a supporting base, which may e.g. be a sea bottom, or advantageously
a fundament that has been provided on the sea bottom.

The step of mounting of the turbine 120 in the fixed structure 110 may include
mounting the turbine 120 in a cylindrical assembly 150, locking the turbine in place
by means of, e.g., a locking lip 190, and arranging the cylindrical assembly 150
with the turbine 120 within a central cavity in the fixed structure.

The cylindrical assembly 150 with the turbine 120 and the locking lip 190 may then
be lowered into a vertical duct 112 which extends from the top of the fixed structure
110 down to the central cylindrical cavity in the fixed structure 110. This lowering
may be facilitated by means of tracks provided on the inside of the vertical duct
112.

The turbine may also work as a pump. In this operation mode the electric machine
in the turbine may be operating as an electric motor. The turbine, working as a
pump, may have a better efficiency in both directions than a conventional one-way
turbine used as a pump. A one way turbine working like a pump needs to operate in
both reverse pumping mode and forward pumping mode to be able to operate in
both directions, the efficiency of these two operating modes is by nature different,
due to shape of blades, guide vanes and shape of inner wall between turbine and
fixed structure. For this invention the turbine only needs to operate in one of these
modes, reverse pumping or forward pumping, and one turns the cylindrical
assembly to ensure the optimum pumping efficiency in both directions.
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CLAIMS
1. An energy generating arrangement (100) powered by tidal water, comprising

a turbine (120) mounted in a fixed structure (110) which separates a first (130) and
a second (140) water masses, the turbine (120) being arranged to be turned within
the fixed structure (110) about a substantially horizontal axis (180),

the turbine (120) being mounted in a substantially cylindrical assembly (150) with a
substantially horizontal axis (180), the cylindrical assembly (150) including a shaft
(160), the shaft (160) being hollow,

the turbine including a rotor with turbine blades and a rotor shaft which will rotate
when surrounding, flowing water acts on the rotor’s turbine blades,

characterized in that
the turbine further includes an electric generator which is driven by the rotor shaft,

the shaft (160) of the cylindrical assembly (150) comprises cabling to the generator,
and

the energy generating arrangement (100) further includes a driving device (170) for
turning the cylindrical assembly (150) within the fixed structure (110), and a control
device for controlling the driving device (170), the control device being configured
to control the driving device (170) to turn the cylindrical assembly (150) and thus
the turbine (120) in both of two directions.

2. Arrangement according to claim 1,
wherein the turbine (120) has a flow direction dependent efficiency.

3. Arrangement according to claim 2,

wherein the fixed structure (110) is provided with a substantially cylindrical cavity,
configured to accomodate the cylindrical assembly (150) in such a way that the
cylindrical assembly (150) may be turned within the cavity.

4. Arrangement according to claim 3,
wherein the shaft is supported on the fixed structure.

5. Arrangement according to claim 4,
wherein the support includes bearings.

6. Arrangement according to one of the claims 1-5,

wherein the fixed structure (110) is provided with a first duct (116) which extends
from the first water mass (130) into a central cavity in the fixed structure (110), and
a second duct (118) which extends from the second water mass (140) into the
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central cavity in the fixed structure (110), the turbine (120) being arranged within
the central cavity in the fixed structure (110).

7. Arrangement according to claim 6,

wherein the first (116) and second (118) ducts are funnel-shaped, with a cross-
sectional area that is wider at an outer portion of the fixed structure (110) than at
the central portion of the fixed structure (110).

8. Arrangement according to one of the claims 6-7,

wherein the fixed structure (110) is provided with a vertical duct (112) which
extends from the top of the fixed structure (110) down to the cylindrical cavity in
the fixed structure (110).

9. Arrangement according to claim 8,
wherein the vertical duct (112) is provided with an arrangement for guiding the
cylindrical assembly (150) and/or its shaft (160) during assembly or disassembly.

10.  Arrangement according to one of the claims 6-9,
wherein a lower portion of the central cavity in the fixed structure (110) is provided
with a gap (122) with a drain hole at its bottom, allowing drainage of sediments into
a lower compartment (124) of the fixed structure (110).

11. A method for providing an energy generating arrangement (100) powered by
tidal water, the method comprising the steps of:

mounting a turbine (120) in a fixed structure (110) which separates a first (130) and
a second (140) water masses, including mounting the turbine (120) in a substantially
cylindrical assembly (150) with a substantially horizontal axis (180), the cylindrical
assembly (150) including a shaft (160), the shaft (160) being hollow,

and

arranging the turbine (120) to be turned within the fixed structure (110) about a
substantially horizontal axis (180),

wherein the step of mounting the turbine includes mounting a turbine with turbine
blades and a rotor shaft which will rotate when surrounding, flowing water acts on
the rotor’s turbine blades,

characterized in that

the step of mounting the turbine further includes mounting a turbine which includes
an electric generator which is driven by the rotor shaft,

the shaft (160) of the cylindrical assembly (150) comprises cabling to the
generator, and
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the providing of the energy generating arrangement (100) further includes providing
a driving device (170) for turning the cylindrical assembly (150) within the fixed
structure (110), and a control device for controlling the driving device (170), the
control device being configured to control the driving device (170) to turn the
cylindrical assembly (150) and thus the turbine (120) in both of two directions.
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PATENTKRAV

1. Energi-genererende arrangement (100) drevet av tidevann, omfattende

en turbin (120) montert 1 en fast struktur (110) som separerer en forste (130) og en
andre (140) vannmasse, idet turbinen (120) er innrettet til & dreies innenfor den
faste strukturen (110) om en i det vesentlige horisontal akse (180),

der turbinen (120) er montert i en det vesentlige sylindrisk sammenstilling (150)
med en 1 det vesentlige horisontal akse (180), idet den sylindriske sammenstillingen
(150) innbefatter en aksel (160), der akselen (160) er hul,

der turbinen innbefatter en rotor med turbinblader og en rotoraksel som vil rotere
ndr omgivende, stremmende vann virker pd rotorens turbinblader,

karakterisert ved at
turbinen videre innbefatter en elektrisk generator som drives av rotorakselen,

akselen (160) for den sylindriske sammenstillingen (150) omfatter kabling til
generatoren, og

det energigenererende arrangementet (100) videre omfatter en drivanordning (170)
for & dreie den sylindriske sammenstillingen (150) inne i den faste strukturen (110),
og en styreinnretning for a styre drivanordningen (170), idet styreanordningen er
konfigurert til & styre drivanordningen (170) til & dreie den sylindriske
sammenstillingen (150) og dermed turbinen (120) i begge av to retninger.

2. Arrangement ifelge krav 1,
hvor turbinen (120) har en stremningsretningsavhengig effektivitet.

3. Arrangement ifelge krav 2,

hvor den faste strukturen (110) er forsynt med et hovedsakelig sylindrisk hulrom,
utformet for & romme den sylindriske sammenstillingen (150) pa en slik mate at den
sylindriske sammenstillingen (150) kan dreies inne 1 hulrommet.

4. Arrangement ifelge krav 3,
hvor akselen stottes pa den faste strukturen.
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5. Arrangement ifelge krav 4,
hvor stetten innbefatter lagre.
6. Arrangement ifolge et av kravene 1-5,

hvor den faste strukturen (110) er forsynt med en forste kanal (116) som forleper fra
den forste vannmassen (130) til et sentralt hulrom i1 den faste strukturen (110), og en
andre kanal (118) som forlgper fra den andre vannmassen (140) inn i det sentrale
hulrommet i den faste strukturen (110), idet turbinen (120) er anordnet i det sentrale
hulrommet i den faste strukturen (110).

7. Arrangement ifolge krav 6,

hvor de forste (116) og andre (118) kanalene er traktformede, med et tverrsnittsareal
som er videre ved et ytre parti av den faste strukturen (110) enn ved den sentrale del
av den faste strukturen (110).

8. Arrangement ifelge et av kravene 6-7,

hvor den faste strukturen (110) er forsynt med en vertikal kanal (112) som forleper
fra toppen av den faste strukturen (110) ned til det sylindriske hulrommet 1 den faste
strukturen (110).

9. Arrangement ifolge krav 8,

hvor den vertikale kanalen (112) er forsynt med et arrangement for & fore den
sylindriske sammenstillingen (150) og/eller dens aksel (160) under montering eller
demontering.

10.  Arrangement ifelge et av kravene 6-9,

hvor et nedre parti av det sentrale hulrommet i den faste strukturen 110 er forsynt
med en dpning 122 med et dreneringshull i bunnen, hvilket tillater drenering av
sedimenter inn i et nedre rom 124 i den faste strukturen 110.

11.  Fremgangsmate for & tilveiebringe et energigenererende arrangement (100)
drevet av tidevann, hvor fremgangsméten omfatter trinnene:

a montere en turbin (120) i en fast struktur (110) som separerer en forste (130) og
en andre (140) vannmasse, innbefattende & montere turbinen (120) i en 1 det
vesentlige sylindrisk sammenstilling (150) med en 1 det vesentlige horisontal akse
(180), der den sylindriske sammenstillingen (150) innbefatter en aksel (160) som er
hul, og

a anordne turbinen (120) slik at den kan vendes inne i den faste strukturen (110),
om en i det vesentlige horisontal akse (180),
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hvor trinnet med & montere turbinen innbefatter & montere en turbin med
turbinblader og en rotoraksel som vil rotere ndr omgivende, stremmende vann
virker pd rotorens turbinblader,

karakterisert ved at

trinnet med 4 montere turbinen videre innbefatter & montere en turbin som
innbefatter en elektrisk generator som drives av rotorakselen,

akselen (160) for den sylindriske sammenstillingen (150) inneholder kabling til
generatoren, og

tilveiebringelsen av energigenereringsarrangementet (100) videre innbefatter a
tilveiebringe en drivanordning (170) for & dreie den sylindriske sammenstillingen
(150) 1 den faste strukturen (110), og en styreanordning for & styre drivanordningen
(170), der styreanordningen er konfigurert til & styre drivanordningen (170) til &
dreie den sylindriske sammenstillingen (150) og dermed turbinen (120) i begge av
to retninger.
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