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FLOATING PHOTOVOLTAIC POWER STATION AND LOAD-BEARING SYSTEM
THEREOF

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the priority to Chinese Patent Application No.
201910252960.X titled “FLOATING PHOTOVOLTAIC POWER STATION AND
LOAD-BEARING SYSTEM THEREOF”, filed with the China National Intellectual Property

Administration on March 29, 2019, which is incorporated herein by reference in its entirety.

FIELD
[0002] The present application relates to the technical field of a floating power station, more

specifically to a floating photovoltaic power station and a load-bearing system thereof.

BACKGROUND

[0003] In order to save land resources, floating photovoltaic power stations are gradually
widely used. In a floating photovoltaic power station, a load-bearing system needs to be
provided to support a photovoltaic assembly. Specifically, the load-bearing system mainly
includes a floating body and a bracket, the floating body only provides buoyancy, the bracket
is arranged on the floating body, and the bracket supports the photovoltaic assembly. In the
above structure, the photovoltaic assembly is supported only by the bracket, which results in
high cost.

[0004] In summary, how to design a load-bearing system to reduce costs is an urgent

problem to be solved by those skilled in the art.

SUMMARY
[0005] An object of the present application is to provide a load-bearing system of a floating
photovoltaic power station to reduce costs. Another object of the present application is to

provide a floating photovoltaic power station having the above load-bearing system.
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[0006] In order to achieve the above objects, the following technical solutions are provided

according to the present application.

[0007] A load-bearing system of a floating photovoltaic power station includes an aisle
floating body providing buoyancy and forming a first operation and maintenance passage.
The aisle floating body is provided with a fixing portion for fixedly connecting with a front
side of a photovoltaic assembly, and one photovoltaic assembly is only fixedly connected to

one aisle floating body located on the front side of the photovoltaic assembly.

[0008] Preferably, the photovoltaic assembly is in one-to-one correspondence with the aisle

floating body located on the front side thereof.

[0009] Preferably, the aisle floating body is provided with a hook for fitting with a snap hole
of the photovoltaic assembly to prevent the photovoltaic assembly from detaching, and/or a

first clamping portion for pressing the photovoltaic assembly against the fixing portion.

[0010] Preferably, the load-bearing system further includes an auxiliary floating body
arranged in parallel with the aisle floating body and forming a second operation and
maintenance passage, and the auxiliary floating body is fixedly connected with the aisle

floating body.

[0011] Preferably, at least two aisle floating bodies are provided, and are arranged in rows in
a predetermined direction, and two adjacent aisle floating bodies in each row are fixedly

connected.

[0012] Preferably, at least two rows of the aisle floating bodies are provided, and the
load-bearing system further includes a connection cover plate fixedly connected with an end
portion of each row of the aisle floating bodies, and a device floating body fixedly connected

with the two adjacent connection cover plates.

[0013] Preferably, at least one of the aisle floating body, the connection cover plate and the
device floating body has a hollow structure. The hollow structure includes an enclosed
housing, and the enclosed housing has a sealed chamber. The sealed chamber is an empty

chamber, or the sealed chamber is provided with fillers.

[0014] Preferably, two adjacent aisle floating bodies of each row are fixedly connected by a

connecting floating body.
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[0015] Preferably, the load-bearing system of a floating photovoltaic power station further
includes a support bracket for fixedly connecting with a rear side of the photovoltaic assembly.
One end of the support bracket is fixedly connected with the aisle floating body located on the
front side of the photovoltaic assembly, and another end of the support bracket is fixedly

connected with the aisle floating body located on the rear side of the photovoltaic assembly.

[0016] Preferably, the support bracket spans the aisle floating body, and the aisle floating

body is provided with an avoidance groove for accommodating the support bracket.

[0017] Preferably, at least two of the support brackets are arranged end to end, and the two

support brackets are rotatably connected in a vertical plane.

[0018] Preferably, in a length direction of the support bracket, the support bracket is located
between the two adjacent aisle floating bodies.

[0019] Preferably, the support bracket includes a support bracket body and connecting
portions fixedly connecting with the aisle floating body, wherein two connecting portions are
provided and respectively connected to two ends of the support bracket body, and at least one
of the connecting portions is rotatably connected with the support bracket body in the vertical

plane.

[0020] Preferably, at least one connecting portion is provided with a position-limiting
component for limiting a movement of the support bracket body in a width direction of the

support bracket body.

[0021] Preferably, the support bracket is provided with a second clamping portion for

pressing the photovoltaic assembly against the support bracket.

[0022] Preferably, the support bracket includes a connecting rod and a bracket fixedly
connecting with the connecting rod, wherein the bracket is configured to fixedly connect with
the rear side of the photovoltaic assembly, one end of the connecting rod is fixedly connected
with the aisle floating body located on the front side of the photovoltaic assembly, and
another end of the connecting rod is fixedly connected with the aisle floating body located on

the rear side of the photovoltaic assembly.

[0023] Preferably, the bracket includes a first sub-bracket body and a second sub-bracket

body that are spliced and fixedly connected, wherein a mounting structure is formed at a
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splicing portion of the first sub-bracket body and the second sub-bracket body, and the

connecting rod passes through the mounting structure.
[0024] Preferably, the mounting structure is a closed annular structure.

[0025] Preferably, the connecting rod, the first sub-bracket body and the second sub-bracket

body are fixedly connected by a same connecting component.

[0026] Based on the above load-bearing system of a floating photovoltaic power station, a
floating photovoltaic power station is further provided according to the present application.
The floating photovoltaic power station includes a photovoltaic assembly and a load-bearing
system bearing the photovoltaic assembly, wherein the load-bearing system is the

load-bearing system according to any one of the above aspects.

[0027] Inthe load-bearing system of the floating photovoltaic power station according to the
present application, the aisle floating body providing buoyancy and forming the first
operation and maintenance passage is fixedly connect with the front side of the photovoltaic
assembly, so that the aisle floating body can support the photovoltaic assembly, and can
provide buoyancy at the same time. Compared with the floating body only providing
buoyancy in the conventional technology, the number of components is reduced, thereby

effectively reducing the cost.

[0028] Moreover, in the load-bearing system of the floating photovoltaic power station
according to the present application, when the wave fluctuation causes displacement
difference of the adjacent aisle floating bodies, since one photovoltaic assembly is only
fixedly connected to one aisle floating body located on the front side thereof, the influence of
the displacement difference on the single photovoltaic assembly is effectively reduced,
thereby reducing the probability of damage to the photovoltaic assembly and prolonging the

service life of the photovoltaic assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] For more clearly illustrating embodiments of the present application or the technical
solutions in the conventional technology, drawings for the description of the embodiments or
the conventional technology will be briefly described hereinafter. The drawings in the

following description are only examples of the present application, and for the person skilled
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in the art, other drawings may be obtained based on the provided drawings without any

creative efforts.

[0030] Figure 1 is a schematic view showing the structure of a bracket of a load-bearing
system of a floating photovoltaic power station according to an embodiment of the present

application;
[0031] Figure 2 is an exploded view showing the bracket and the connecting rod in Figure 1;

[0032] Figure 3 is a schematic view showing the connection between the bracket and the

connecting rod in Figure 1;

[0033] Figure 4 is a schematic view showing another structure of the bracket of the
load-bearing system of the floating photovoltaic power station according to an embodiment of

the present application;
[0034] Figure 5 is an exploded view of the bracket in Figure 4;

[0035] Figure 6 is a schematic view showing a structure of the load-bearing system of the

floating photovoltaic power station according to an embodiment of the present application;
[0036] Figure 7 is a partially enlarged view of Figure 6;

[0037] Figure 8 is a schematic view showing the connection between the connecting rod and

the aisle floating body in Figure 6;

[0038] Figure 9 is a schematic view showing the structure of the aisle floating body in
Figure 6;
[0039] Figure 10 is a schematic view showing the connection between the aisle floating

body and the photovoltaic assembly in Figure 6;

[0040] Figure 11 is a schematic view showing the connection between the bracket and the

photovoltaic assembly in Figure 6;

[0041] Figure 12 is a schematic view showing the connection between two connecting rods

in Figure 6;

[0042] Figure 13 is a schematic view showing the structure of the connection cover plate in

Figure 6;
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[0043] Figure 14 is a schematic view showing the structure of the device floating body in

Figure 6;

[0044] Figure 15 is a schematic view showing another structure of the load-bearing system
of the floating photovoltaic power station according to an embodiment of the present

application;

[0045] Figure 16 is a schematic view showing yet another structure of the load-bearing
system of the floating photovoltaic power station according to an embodiment of the present

application;
[0046] Figure 17 is a partially enlarged view of Figure 16;

[0047] Figure 18 is a schematic view showing the connection between the connecting rod

and the aisle floating body in Figure 16;

[0048] Figure 19 is a schematic view showing the structure of one end of the connecting rod

in Figure 16; and

[0049] Figure 20 is a schematic view showing the structure of another end of the connecting

rod in Figure 16.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0050] The technical solutions according to the embodiments of the present application will
be described clearly and completely as follows in conjunction with the drawings in the
embodiments of the present application. It is apparent that the described embodiments are
only some of the embodiments according to the present application, rather than all the
embodiments. Based on the embodiments in the present application, all of other embodiments,
obtained by those skilled in the art without any creative efforts, fall into the protection scope

of the present application.

[0051] As shown in Figures 1 to 20, a load-bearing system of a floating photovoltaic power
station according to an embodiment of the present application includes an aisle floating body
4 providing buoyancy and forming a first operation and maintenance passage. The aisle

floating body 4 is provided with a fixing portion 402 for fixedly connecting with a front side
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of a photovoltaic assembly 3, and one photovoltaic assembly 3 is only fixedly connected to

one aisle floating body 4 located on the front side of the photovoltaic assembly.

[0052] It can be understood that, the front side of the photovoltaic assembly 3 only
represents one side of the photovoltaic assembly 3, and there is no limitation on the front-rear

direction.

[0053] Inthe load-bearing system of the floating photovoltaic power station according to the
embodiments of the present application, the aisle floating body 4 providing buoyancy and
forming the first operation and maintenance passage is fixedly connect with the front side of
the photovoltaic assembly 3, so that the aisle floating body 4 can support the photovoltaic
assembly 3, and can provide buoyancy at the same time. Compared with the floating body
only providing buoyancy in the conventional technology, the number of components is

reduced, thereby effectively reducing the cost.

[0054] Moreover, in the load-bearing system of the floating photovoltaic power station
according to the embodiments of the present application, when the wave fluctuation causes
displacement difference of the adjacent aisle floating bodies 4, since one photovoltaic
assembly 3 is only fixedly connected to one aisle floating body 4 located on the front side
thereof, the influence of the displacement difference on the single photovoltaic assembly 3 is
effectively reduced, thereby reducing the probability of damage to the photovoltaic assembly
3 and prolonging the service life of the photovoltaic assembly 3.

[0055] The fixing portion 402 of the above aisle floating body 4 is configured to fixedly
connect with the front side of the photovoltaic assembly 3. Specifically, the fixing portion 402
may be directly fixedly connected with the front side of the photovoltaic assembly 3, or the
fixing portion 402 may be indirectly fixedly connected with the front side of the photovoltaic
assembly 3 via other components, which is not limited in the embodiments of the present

application.

[0056] In the above load-bearing system of the floating photovoltaic power station, one
photovoltaic assembly 3 is only fixedly connected with one aisle floating body 4 located on
the front side thereof, which includes two cases: one case is that the aisle floating body 4 on
the front side of the photovoltaic assembly 3 is in one-to-one correspondence with the
photovoltaic assembly 3, and the other case is that the aisle floating body on the front side of
the photovoltaic assembly 3 corresponds to at least two photovoltaic assemblies 3. In order to

-7-
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minimize the influence of the above displacement difference on the photovoltaic assembly 3,
the first case is preferably selected, that is, the photovoltaic assembly 3 is in one-to-one

correspondence with the aisle floating body 4 on the front side thereof.

[0057] Inorder to improve the stability of the fixed connection of the photovoltaic assembly
3 and the aisle floating body 4, the aisle floating body 4 is provided with a hook 406 for
fitting with a snap hole of the photovoltaic assembly 3 to prevent the photovoltaic assembly 3
from detaching.

[0058] The stability may also be improved by other means. For example, the aisle floating
body 4 is provided with a first clamping portion 405 for pressing the photovoltaic assembly 3
against the fixing portion 402.

[0059] In order to maximize the stability, it is preferred that the above aisle floating body 4
is provided with the hook 406 and the first clamping portion 405 at the same time, as shown
in Figure 10.

[0060] The specific structure and the number of the fixing portion 402, the hook 406, and
the first clamping portion 405 are selected according to actual needs, which are not limited in

the embodiments of the present application.

[0061] As shown in Figure 15, the load-bearing system of the floating photovoltaic power
station further includes an auxiliary floating body 12 arranged in parallel with the aisle
floating body 4 and forming a second operation and maintenance passage, and the auxiliary
floating body 12 is fixedly connected with the aisle floating body 4. Specifically, the auxiliary
floating body 12 and the aisle floating body 4 may be directly fixedly connected or indirectly

fixedly connected with each other.

[0062] It can be understood that the auxiliary floating body 12 is located on one side of the
aisle floating body 4 and located on a bottom side of the photovoltaic assembly 3. The
buoyancy of the entire load-bearing system can be adjusted by adjusting the number of the

auxiliary floating bodies 12.

[0063] In the above structure, the maintenance of the photovoltaic assembly 3 is also

facilitated by providing the auxiliary floating body 12.

[0064] The structure of the above auxiliary floating body 12 may be referred to the aisle
floating body 4. There may or may not be a gap between the auxiliary floating body 12 and

-8-
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the aisle floating body 4. In order to enlarge an exposed portion of the bottom side of the
photovoltaic assembly 3, it is preferred that there is a gap between the auxiliary floating body
12 and the aisle floating body 4. The size of the gap is selected according to actual needs,

which is not limited in the embodiments of the present application.

[0065] In order to improve the electric energy production capacity of the floating
photovoltaic power station, at least two aisle floating bodies 4 are provided, and are arranged
in rows in a predetermined direction, and two adjacent aisle floating bodies 4 in each row are
fixedly connected. In this way, at least two photovoltaic assemblies 3 can be born, thereby

increasing the electric energy production capacity.

[0066] In actual application, the above predetermined direction may be defined as a length
direction or a width direction of the aisle floating body 4. In order to facilitate the fixed
connection of the two adjacent aisle floating bodies 4 in each row of the aisle floating bodies

4, second connecting lugs 403 are provided at two ends of each aisle floating body 4.

[0067] Itis also applicable that at least two of the above aisle floating bodies 4 are provided,
and are arranged in columns. In this case, additional component needs to be provided to

connect the adjacent aisle floating bodies 4.

[0068] There may be one row or at least two rows of the above aisle floating bodies 4. In a
case that at least two rows of the aisle floating bodies 4 are provided, in order to ensure the
connection of each row of the aisle floating bodies 4, the load-bearing system of the floating
photovoltaic power station further includes a connection cover plate 5 fixedly connected with
an end portion of each row of the aisle floating bodies 4, and a device floating body 6 fixedly
connected with the two adjacent connection cover plates 5. In this case, one second
connecting lug 403 of the aisle floating body 4 located at the end portion of each row is
fixedly connected with the connection cover plate 5. In a case that the auxiliary floating body
12 is provided, the auxiliary floating body 12 is also arranged in rows in the above
predetermined direction, and it is preferred that the connection cover plate 5 is fixedly

connected with the auxiliary floating body 12 at the end portion of each row.

[0069] Preferably, the device floating body 6 and the connection cover plate 5 are
distributed at two ends of each row of the aisle floating bodies 4. In this way, one can walk on

the two ends of each row of the aisle floating bodies 4 and can perform installation from the
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two ends of each row of the aisle floating bodies 4, thereby improving the flexibility of the

system.

[0070] Specifically, third connecting lugs 601 are provided at two ends of the above device
floating body 6, the connection cover plate 5 is provided with a mounting hole to realize the
fixed connection between the connection cover plate 5 and the device floating body 6, and to
realize the fixed connection between the connection cover plate 5 and the aisle floating body 4.

Other structures may be adopted to realize the fixed connection, which are not limited thereto.

[0071] The specific structures of the aisle floating body 4, the auxiliary floating body 12, the
connection cover plate 5 and the device floating body 6 are designed according to actual
needs. Preferably, at least one of the aisle floating body 4, the auxiliary floating body 12, the
connection cover plate 5 and the device floating body 6 has a hollow structure. The hollow
structure includes an enclosed housing, and the enclosed housing has a sealed chamber. The
sealed chamber is an empty chamber, or the sealed chamber is provided with fillers. It can be
understood that the density of the fillers is small, for example, the density of the fillers is

smaller than the density of water.

[0072] In the load-bearing system of the floating photovoltaic power station, the two
adjacent aisle floating bodies 4 in each row of aisle floating bodies 4 may be directly fixedly
connected or indirectly fixedly connected with each other. If the two adjacent aisle floating
bodies 4 in each row are indirectly fixedly connected, the two adjacent aisle floating bodies 4
in each row are indirectly fixedly connected with each other via a connecting component,
which may be a connecting floating body capable of providing buoyancy. The connecting
component may be a component that does not provide buoyancy, which is not limited in the

embodiments of the present application.

[0073] In order to further optimize the above technical solutions, the load-bearing system of
the floating photovoltaic power station further includes a support bracket for fixedly
connecting with a rear side of the photovoltaic assembly 3. One end of the support bracket is
fixedly connected with the aisle floating body 4 located on the front side of the photovoltaic
assembly 3, and another end of the support bracket is fixedly connected with the aisle floating

body 4 located on the rear side of the photovoltaic assembly 3.

[0074] It can be understood that the above support bracket is provided with a mounting
portion for fixed connecting with the rear side of the photovoltaic assembly 3. The rear side of

-10 -
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the photovoltaic assembly 3 is opposite to the front side of the photovoltaic assembly 3, that is,
the front side and the rear side of the photovoltaic assembly 3 may be arranged at a same
height or at different heights. In order to improve the power generation efficiency, it is
preferred that the front side and the rear side of the photovoltaic assembly 3 are arranged at
different heights. Specifically, the front side of the photovoltaic assembly 3 is higher than the
rear side of the photovoltaic assembly 3, or the front side of the photovoltaic assembly 3 is
lower than the rear side of the photovoltaic assembly 3. In this case, the mounting portion on
the support bracket and the fixing portion 402 on the aisle floating body 4 are not arranged at
different heights.

[0075] Specifically, in a case that the auxiliary floating body 12 is provided, it is preferred
that the auxiliary floating body 12 is fixedly connected to the aisle floating body 4 through the
support bracket. Specifically, the auxiliary floating body 12 is fixedly connected to the
support bracket.

[0076] After the photovoltaic assembly 3 is installed in the load-bearing system of the
floating photovoltaic power station, the exposed portion of the bottom side of the photovoltaic
assembly 3 can be increased, thereby increasing the air flow between the photovoltaic
assembly and the water surface, improving the cooling effect, reducing the operating
temperature of the photovoltaic assembly, improving the power generation efficiency,

meeting the needs of double-sided power generation components, and improving versatility.

[0077] There are two types of relative positional relationship between the support bracket
and the aisle floating body 4, one is that the support bracket spans the aisle floating body 4, as
shown in Figures 6 to 8 and 15; the other is that the support bracket does not span the aisle
floating body 4, that is, in the length direction of the support bracket, the support bracket is
located between the two adjacent aisle floating bodies 4, as shown in Figures 16 to 18.

[0078] In the load-bearing system of the floating photovoltaic power station, only one of the

manners may be selected, or the above two manners may be both selected.

[0079] In a case that the above support bracket spans the aisle floating body 4, in order to
facilitate the spanning, the aisle floating body 4 is provided with an avoidance groove 401 for
accommodating the support bracket. For ease of installation, the aisle floating body 4 is

provided with first connecting lugs 404. As shown in Figure 9, the first connecting lugs 404

- 11 -
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are located at two ends of the avoidance groove 401, and the first connecting lugs 404 are

fixedly connected to the connecting rod 2.

[0080] When the load-bearing system of the floating photovoltaic power station is in use,
wave fluctuations may cause displacement difference between the aisle floating bodies 4 of
adjacent rows, and the displacement difference will be directly transferred to the photovoltaic
assembly 3, resulting in a certain amount of deformation of the photovoltaic assembly 3. If
the amount of deformation exceeds a certain range, the photovoltaic assembly 3 will be
irreversibly damaged, for example, a crack phenomenon that is invisible to the naked eye

occurs inside the photovoltaic assembly 3, resulting in low power generation efficiency.

[0081] In order to overcome the above problem, in the case that the support bracket spans
the aisle floating body 4, at least two support brackets are provided, and the support brackets
are opposite end to end, and the two support brackets that are opposite end to end are
rotatably connected in a vertical plane. In this case, the support brackets are opposite end to
end along the length direction thereof, and a rotation axis of the support bracket is parallel or

relatively inclined to a width direction of the support bracket.

[0082] It can be understood that, the end to end opposition of the two support brackets refers
to that a head end of one support bracket is opposite to a tail end of another support bracket.
In the two support brackets that are opposite end to end, the head end of one support bracket

is rotatably connected to the tail end of the other support bracket.

[0083] Various structures may be provided to achieve the above ratable connection. In order
to simplify the structure, it is preferred to implement the connection through a rotating shaft.
Specifically, in the two support brackets that are opposite end to end, a first connecting sheet
7 is fixed on one support bracket, and a second connecting sheet 10 is fixed on the other
support bracket. The second connecting sheet 10 is rotatably connected with the first
connecting sheet 7 through a first rotating shaft 9, and the first rotating shaft 9 is rotatably
arranged on one support bracket. For ease of installation, it is preferred that, the first
connecting sheet 7 is fixed to one support bracket by a first pin shaft 8, and the second

connecting sheet 10 is fixed to the other support bracket by a second pin shaft 11.

[0084] Further, two first connecting sheets 7 are provided and respectively located on two

sides of one support bracket, and two second connecting sheets 10 are provided and
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respectively located on two sides of the other support bracket, thereby improving stability and

avoiding the support bracket from moving in its width direction during the rotation process.

[0085] In the case that the support bracket is located between the two adjacent aisle floating
bodies 4 in the length direction of the support bracket, in order to overcome the above
problem, the support bracket includes: a support bracket body 201, and connecting portions
fixedly connected to the aisle floating body 4, wherein two connecting portions are provided
and respectively connected to two ends of the support bracket body 201, and the at least one
connecting portion is rotatably connected with the support bracket body 201 in the vertical
plane. In this case, a rotation axis of the connecting portion is parallel or relatively inclined to

the width direction of the support bracket body 201.

[0086] Preferably, at least one connecting portion is provided with a position-limiting
component 206 for limiting a movement of the support bracket body 201 in the width
direction thereof. In this way, the support bracket is avoided from moving along its width
direction during the rotation process, which improves the stability. In order to improve the
reliability of the position limiting, it is preferred that the position-limiting component 206 is
provided at the connecting portion rotatably connected to the support bracket body 201.

[0087] Specifically, as shown in Figures 18 to 20, the two connecting portions are
respectively a first connecting portion 202 and a second connecting portion 203. The first
connecting portion 202 is fixedly connected with the support bracket body 201, and the
second connecting portion 203 is provided with a second rotating shaft 205. The support
bracket body 201 is rotatably arranged on the second rotating shaft 205, and the
position-limiting component 206 is arranged on the second connecting portion 203. In order
to facilitate the installation, the first connecting portion 202 is fixedly connected with the

support bracket body 201 by a third pin shaft 204.

[0088] The rotatable connection may be realized by other structures, which is not limited to

the above embodiments.

[0089] It should be noted that the vertical plane mentioned herein is perpendicular to the

water surface, and the water surface refers to a water surface without waves.
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[0090] In order to improve the stability of the fixed connection of the support bracket and
the aisle floating body 4, the support bracket is further provided with a second clamping
portion 1016 for pressing the photovoltaic assembly 3 against the support bracket.

[0091] The second clamping portion 1016 may be other structures such as a pressing plate or
a pressing block. The specific structure of the second clamping portion 1016 may be selected

according to actual needs, which is not limited in the embodiments of the present application.

[0092] In the above load-bearing system of the floating photovoltaic power station, the
specific structure of the support bracket may be selected according to actual needs. Preferably,
the support bracket includes: a connecting rod 2, and a bracket 1 fixedly connected to the
connecting rod 2; wherein the bracket is configured to fixedly connect with the rear side of
the photovoltaic assembly 3, one end of the connecting rod 2 is fixedly connected with the
aisle floating body 4 located on the front side of the photovoltaic assembly 3, and another end
of the connecting rod 2 is fixedly connected with the aisle floating body 4 located on the rear

side of the photovoltaic assembly 3.

[0093] In the above structure, in a case that the support bracket includes the support bracket
body 201 and the connecting portions, the support bracket body 201 includes a part of the
connecting rod 2 and the bracket 1, and the connecting portions are the two end portions of

the connecting rod 2.

[0094] The structure of the above support bracket is relatively simple, and covers a small
area of the water surface. The above support bracket may also be selected as other structures,

and is not limited thereto.

[0095] In the load-bearing system of the floating photovoltaic power station, an inclination
angle of the photovoltaic assembly 3 can be adjusted by adjusting a position of the bracket 1
on the connecting rod 2, thereby improving flexibility. Moreover, the photovoltaic assembly 3
can be provided at a large inclination angle to meet the requirements for use in high latitude

arcas.

[0096] In order to facilitate adjustment of the inclination angle of the photovoltaic assembly

3, the bracket 1 is detachably fixedly connected to the connecting rod 2.

[0097] The above bracket 1 may be V-shaped or other shapes, which is not limited in the

embodiments of the present application.
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[0098] The above bracket 1 may be of an integrated structure or a split structure. In order to
facilitate manufacturing and production, the above bracket 1 is preferably selected as a split
structure. As shown in Figures 1 to 5, it is preferred that the bracket 1 includes: a first
sub-bracket body 101 and a second sub-bracket body 102 which are spliced and fixedly
connected with each other, and a mounting structure is formed at a splicing position of the
first sub-bracket body 101 and the second sub-bracket body 102, and the connecting rod 2
passes through the mounting structure.

[0099] The above bracket 1 may be of other types of split structures, and is not limited to the

above embodiments.

[0100] The above first sub-bracket body 101 and the second sub-bracket body 102 may be
first spliced and then fixedly connected, or the two may be fixedly connected while being
spliced. For ease of installation, the former is preferred. For ease of maintenance, the first
sub-bracket body 101 and the second sub-bracket body 102 are detachably fixedly connected.
In a case that the bracket 1 is V-shaped, the splicing position of the first sub-bracket 101 and
the second sub-bracket 102 is located at a tip end of the V-shape.

[0101] The above bracket 1 is designed as the split structure. Therefore, the first sub-bracket
body 101 and the second sub-bracket body 102 can be produced first, and then the first
sub-bracket body 101 and the second sub-bracket body 102 are spliced and fixedly connected.
Compared with the direct production of the integrated bracket, the mold volume is effectively

reduced, the manufacturing difficulty is reduced, and the production efficiency is improved.

[0102] In the above bracket 1, the specific type of the mounting structure is designed
according to actual needs. For example, the mounting structure may be a closed annular
structure or an annular structure having an opening. The above annular structure may be a
circular ring shape, a square ring shape or the like. In order to increase a contact area between
the connecting rod 2 and the bracket 1, and to improve the stability, it is preferred that the

mounting structure is a closed annular structure.

[0103] The first sub-bracket body 101 and the second sub-bracket body 102 are fixedly
connected, and the two may be fixedly connected at the splicing position or at other positions.
For ease of installation, it is preferred that the first sub-bracket body 101 and the second
sub-bracket body 102 are fixedly connected at the splicing position, which facilitates the fixed
connection between the connecting rod 2 and the bracket 1 as well.

-15 -



10

15

20

25

30

[0104] Further, the above connecting rod 2, the first sub-bracket body 101 and the second
sub-bracket body 102 are fixedly connected by a same connecting component. For ease of
disassembly, the connecting rod 2, the first sub-bracket body 101 and the second sub-bracket
body 102 are detachably fixedly connected by the same connecting component. The above
connecting component may be a threaded connecting component, a pin or the like, which is

not limited in the embodiments of the present application.

[0105] The first sub-bracket body 101 and the second sub-bracket body 102 may be fixedly
connected by means of bonding, snap-engagement or the like. In order to improve the
reliability, it is preferred that the first sub-bracket body 101 and the second sub-bracket body
102 are fixedly connected by the connecting component. The connecting component may be a

threaded connecting component, a pin or the like.

[0106] Ina case that the above connecting component is the threaded connecting component,
in order to improve the connection strength, the above bracket further includes a washer 107
used in conjunction with the threaded connecting component. The first sub-bracket body 101
is provided with a first mounting hole 1012 for accommodating the washer 107, and the
second sub-bracket body 102 is provided with a second mounting hole 1013 for
accommodating the washer 107. A radius of the washer 107 is gradually changed along an
axial direction of the washer, and axes of the first mounting hole 1012, the second mounting
hole 1013, and the washer 107 do not coincide, such that the first sub-bracket boy 101 and the
second sub-bracket body 102 move toward each other, when the washer 107 moves in a

direction in which the radius thereof decreases.

[0107] Since the radius of the washer 107 is gradually changed along the axial direction
thereof, a generatrix of a circumferential side surface of the washer 107 may be a straight line
which is inclined with respect to the axis of the washer 107 or an arc. In a case that the
generatrix of the circumferential side surface of the washer 107 is a straight line inclined with
respect to the axis of the washer 107, the washer 107 has a truncated cone shape as shown in
Figures 2 and 3. The shapes of the first mounting hole 1012 and the second mounting hole
1013 are the same as that of the washer 107. When the washer 107 moves in the direction in
which the radius thereof decreases, the circumferential side surface of the washer 107 acts on
the first sub-bracket body 101 and the second sub-bracket body 102 to push the first
sub-bracket body 101 and the second sub-bracket body 102 to move toward each other.
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[0108] Since the axes of the first mounting hole 1012, the second mounting hole 1013, and
the washer 107 do not coincide with each other, a first clearance is formed between the
washer 107 and a wall of the first mounting hole 1012, and a second clearance is formed
between the washer 107 and a wall of the second mounting hole 1013. The first clearance and
the second clearance are respectively located on two sides of the axis of the washer 107. A
portion of the washer 107 attached to the wall of the first mounting hole 1012 and a portion of
the washer 107 attached to the wall of the second mounting hole 1013 are respectively located

on two sides of the axis of the washer 107, as shown in Figure 3.

[0109] In the above structure, during the mounting process, the washer 107 moves in a
direction in which the radius thereof decreases, so that the first sub-bracket body 101 and the
second sub-bracket body 102 move toward each other, separation of the first sub-bracket body
101 and the second sub-bracket body 102 is avoided, and the connection between the first
sub-bracket body 101 and the second sub-bracket body 102 is more stable, thereby improving

the connection strength.

[0110] Specifically, in a case that the first sub-bracket body 101 and the second sub-bracket
body 102 are fixedly connected by a bolt 1010 and a nut 108, it is preferred that the washer
107 and the nut 108 are located at a same end of the bolt 1010, as shown in Figure 3.

[0111] In the above bracket 1, the separation of the first sub-bracket body 101 and the
second sub-bracket body 102 may be avoided by other means. For example, the bracket 1
further includes: a position-limiting structure provided at the splicing position for preventing
the first sub-bracket body 101 and the second sub-bracket body 102 from moving away from

each other.

[0112] The above position-limiting structure may be a snap-engagement structure or a
magnet adsorption structure. For ease of implementation, it is preferred that the
position-limiting structure is a snap-engagement structure. Specifically, as shown in Figures 2
and 5, the above position-limiting structure includes a snap groove 1011 and a snap hook 109
which are in snap-engagement with each other, wherein one of the snap groove 1011 and the
snap hook 109 is arranged at the splicing position of the first sub-bracket body 101, and the
other is arranged at the splicing position of the second sub-bracket body 102.
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[0113] The number and shape of the snap hook 109 may be selected according to actual
needs as long as the function of the snap hook can be realized, which are not limited in the

embodiments of the present application.

[0114] The mounting structure is formed at the splicing position of the first sub-bracket
body 101 and the second sub-bracket body 102, and various structures exist according to the
shape of the mounting structure. Specifically, in a case that the mounting structure is the
closed annular structure, as shown in Figures 2 to 5, a first upper connecting portion 103 is
provided at a top end of the splicing position of the first sub-bracket body 101, and a second
upper connecting portion 105 is provided at the top end of the splicing position of the second
sub-bracket body 102. A first lower connecting portion 104 is provided at a bottom end of the
splicing position of the first sub-bracket body 101, and a second lower connecting portion 106
is provided at the bottom end of the splicing position of the second sub-bracket body 102. The
first upper connecting portion 103 is spliced with the second upper connecting portion 105,

and the first lower connecting portion 104 is spliced with the second lower connecting portion

106.

[0115] In the above bracket, if the position-limiting structure for preventing the first
sub-bracket body 101 and the second sub-bracket body 102 from moving away from each
other is provided, the position-limiting structure may be provided on the first upper
connecting portion 103 and the second upper connecting portion 105, as shown in Figure 2; or
the position-limiting structure may be provided on the first lower connecting portion 104 and
the second lower connecting portion 106; or the position-limiting structure may be provided
on the first upper connecting portion 103, the second upper connecting portion 105, the first
lower connecting portion 104, and the second lower connecting portion 106, as shown in

Figure 5.

[0116] In the above bracket, if the washer 107 is provided, the washer 107 may be provided
on the first upper connecting portion 103 and the second upper connecting portion 105, or
may be provided on the first lower connecting portion 104 and the second lower connecting

portion 106.

[0117] In a case that the mounting structure is the annular structure having an opening, the
first sub-bracket body 101 is provided with only the first upper connecting portion 103, and

the second sub-bracket body 102 is provided with only the second upper connecting portion
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105; or the first sub-bracket body 101 is provided with only the first lower connecting portion
104, and the second sub-bracket body 102 is provided with only the second lower connecting

portion 106.

[0118] A splicing manner of the first upper connecting portion 103 and the second upper
connecting portion 105 may be overlapping or butting, and a splicing manner of the first
lower connecting portion 104 and the second lower connecting portion 106 may be
overlapping or butting. For example, as shown in Figures 1 and 2, the first upper connecting
portion 103 and the second upper connecting portion 105 are butted, and the first lower
connecting portion 104 and the second lower connecting portion 106 are overlapped. Other
combinations may be selected, and the selection is made according to actual needs in the

actual application process.

[0119] In a case that the first sub-bracket body 101 is provided with the first upper
connecting portion 103 and the first lower connecting portion 104, and the second sub-bracket
body 102 is provided with the second upper connecting portion 105 and the second lower
connecting portion 106, in order to simplify the fixed connection between the first sub-bracket
body 101 and the second sub-bracket body 102, it is preferred that the first upper connecting
portion 103, the second upper connecting portion 105, the first lower connecting portion 104,
and the second lower connecting portion 106 are fixedly connected by the same connecting

component.

[0120] It is also applicable to separately fixedly connect the first upper connecting portion
103 and the second upper connecting portion 105, and separately fixedly connect the first
lower connecting portion 104 and the second lower connecting portion 106, which is not

limited to the above embodiments.

[0121] In a case that the splicing manner of the first upper connecting portion 103 and the
second upper connecting portion 105 and the splicing manner of the first lower connecting
portion 104 and the second lower connecting portion 106 are both butting, the butting
structure is a concave-convex butting structure, if the first upper connecting portion 103 and
the second upper connecting portion 105, and the first lower connecting portion 104 and the
second lower connecting portion 106 are fixedly connected by the connecting component, as
shown in Figure 5. The first upper connecting portion 103 and the second upper connecting

portion 105 are butted by the concave-convex butting structure, and the concave-convex
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butting structure includes an avoidance groove 1014 and a boss 1015. Each of the first upper
connecting portion 103 and the second upper connecting portion 105 is provided with the
avoidance groove 1014 and the boss 1015, the avoidance groove 1014 on the first upper
connecting portion 103 is engaged with the boss 1015 of the second upper connecting portion
105, and the boss 1015 on the first upper connecting portion 103 is engaged with the

avoidance groove 1014 of the second upper connecting portion 105.

[0122] The shapes of the first upper connecting portion 103, the second upper connecting
portion 105, the first lower connecting portion 104, and the second lower connecting portion
106 are selected according to actual needs, which are not limited in the embodiments of the

present application.

[0123] In order to improve corrosion resistance, the first sub-bracket body 101 and the
second sub-bracket body 102 are both polymer material components, and the polymer
material components are polypropylene components or nylon components. In order to
improve the mechanical properties of the first sub-bracket body 101 and the second
sub-bracket body 102, it is preferred that the first sub-bracket body 101 and the second
sub-bracket body 102 are reinforced polypropylene components or reinforced nylon
components. The first sub-bracket body 101 and the second sub-bracket body 102 may be

made of other materials according to other requirements, which are not limited thereto.

[0124] Based on the load-bearing system of a floating photovoltaic power station according
to the above embodiments, a floating photovoltaic power station is further provided by the
embodiments of the present application. The floating photovoltaic power station includes: a
photovoltaic assembly 3 and a load-bearing system bearing the photovoltaic assembly 3,
wherein the load-bearing system is the load-bearing system of the floating photovoltaic power

station described in the above embodiments.

[0125] Since the load-bearing system of the floating photovoltaic power station has the
above technical effects, and the above floating photovoltaic power station has the
load-bearing system of the floating photovoltaic power station, the floating photovoltaic

power station also has the corresponding technical effects, which will not be described herein.

[0126] Based on the above description of the disclosed embodiments, the present application
can be implemented or used by those skilled in the art. Various modifications to these
embodiments are apparent to those skilled in the art, and the general principle defined herein
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may be implemented in other embodiments without departing from the spirit or scope of the
present application. Therefore, the present application is not limited to these embodiments
illustrated herein, but should be defined by the broadest scope consistent with the principle

and novel features disclosed herein.
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CLAIMS

1. A load-bearing system of a floating photovoltaic station, comprising an aisle floating
body (4) providing buoyancy and forming a first operation and maintenance passage, wherein
the aisle floating body (4) is provided with a fixing portion (402) for fixedly connecting with
a front side of a photovoltaic assembly (3), and one photovoltaic assembly (3) is only fixedly
connected to one aisle floating body (4) located on the front side of the photovoltaic assembly.

2. The load-bearing system according to claim 1, wherein the photovoltaic assembly (3)
is in one-to-one correspondence with the aisle floating body (4) located on the front side of

the photovoltaic assembly.

3. The load-bearing system according to claim 1, wherein the aisle floating body (4) is
provided with a hook (406) for fitting with a snap hole of the photovoltaic assembly (3) to
prevent the photovoltaic assembly (3) from detaching, and/or a first clamping portion (405)
for pressing the photovoltaic assembly (3) against the fixing portion (402).

4. The load-bearing system according to claim 1, further comprising an auxiliary floating
body (12) arranged in parallel with the aisle floating body (4) and forming a second operation
and maintenance passage, wherein the auxiliary floating body (12) is fixedly connected with

the aisle floating body (4).

5. The load-bearing system according to claim 1, wherein at least two aisle floating
bodies (4) are provided, and are arranged in rows in a predetermined direction, and two

adjacent aisle floating bodies (4) in each row are fixedly connected.

6. The load-bearing system according to claim 5, wherein at least two rows of the aisle
floating bodies (4) are provided, and the load-bearing system further comprises a connection

cover plate (5) fixedly connected with an end portion of each row of the aisle floating bodies
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(4), and a device floating body (6) fixedly connected with two adjacent connection cover

plates (5).

7. The load-bearing system according to claim 6, wherein at least one of the aisle floating
body (4), the connection cover plate (5) and the device floating body (6) has a hollow
structure, the hollow structure comprises an enclosed housing, the enclosed housing has a
sealed chamber, and the sealed chamber is an empty chamber, or the sealed chamber is

provided with fillers.

8. The load-bearing system according to claim 5, wherein the two adjacent aisle floating

bodies (4) in each row are fixedly connected by a connecting floating body.

9. The load-bearing system according to any one of claims 1 to 8, further comprising a
support bracket for fixedly connecting with a rear side of the photovoltaic assembly (3), one
end of the support bracket is fixedly connected with the aisle floating body (4) located on the
front side of the photovoltaic assembly (3), and another end of the support bracket is fixedly
connected with the aisle floating body (4) located on the rear side of the photovoltaic

assembly (3).

10. The load-bearing system according to claim 9, wherein the support bracket is
configured to span the aisle floating body (4), and the aisle floating body (4) is provided with

an avoidance groove (401) for accommodating the support bracket.

11. The load-bearing system according to claim 10, wherein at least two of the support
brackets are arranged end to end, and the two support brackets arranged end to end are

rotatably connected in a vertical plane.

12. The load-bearing system according to claim 9, wherein in a length direction of the
support bracket, the support bracket is located between the two adjacent aisle floating bodies
223 -
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13. The load-bearing system according to claim 12, wherein the support bracket
comprises a support bracket body (201), and connecting portions fixedly connected to the
aisle floating body (4), wherein two connecting portions are provided and respectively
connected to two ends of the support bracket body (201), and at least one of the connecting
portions is rotatably connected with the support bracket body (201) in a vertical plane.

14. The load-bearing system according to claim 13, wherein at least one connecting
portion is provided with a position-limiting component (206) for limiting a movement of the

support bracket body (201) in a width direction of the support bracket body.

15. The load-bearing system according to claim 9, wherein the support bracket is
provided with a second clamping portion (1016) for pressing the photovoltaic assembly (3)

against the support bracket.

16. The load-bearing system according to claim 9, wherein the support bracket comprises
a connecting rod (2), and a bracket (1) fixedly connected to the connecting rod (2), wherein
the bracket is configured to fixedly connect with the rear side of the photovoltaic assembly (3),
one end of the connecting rod (2) is fixedly connected with the aisle floating body (4) located
on the front side of the photovoltaic assembly (3), and another end of the connecting rod (2) is
fixedly connected with the aisle floating body (4) located on the rear side of the photovoltaic
assembly (3).

17. The load-bearing system according to claim 16, wherein the bracket (1) comprises a
first sub-bracket body (101) and a second sub-bracket body (102) which are spliced and
fixedly connected with each other, and a mounting structure is formed at a splicing position of
the first sub-bracket body (101) and the second sub-bracket body (102), and the connecting
rod (2) passes through the mounting structure.
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18. The load-bearing system according to claim 17, wherein the mounting structure is a

closed annular structure.

19. The load-bearing system according to claim 17, wherein the connecting rod (2), the
first sub-bracket body (101) and the second sub-bracket body (102) are fixedly connected by a

same connecting component.

20. A floating photovoltaic power station, comprising a photovoltaic assembly (3) and a
load-bearing system bearing the photovoltaic assembly (3), wherein the load-bearing system

is the load-bearing system according to any one of claims 1 to 19.
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