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Title: HELI-HOIST PLATFORM FOR WIND TURBINE

(57) Abstract: A heli-hoist platform for a wind turbine includes: a deck plate acces-
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sible by a worker from a helicopter; a barrier provided along the periphery of the
deck plate; and a pair of support brackets extending along a longitudinal direction of
- the heli-hoist platform at both ends in a width direction of the deck plate.
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DESCRIPTION
HELI-HOIST PLATFORM FOR WIND TURBINE

TECHNICAL FIELD

[0001] This disclosure relates to a heli-hoist platform for a wind turbine.

BACKGROUND ART

[0002] Conventionally, there is known a heli-hoist platform provided on a
nacelle of a wind turbine, for access by a worker from a helicopter to the
nacelle, and a nacelle of a wind turbine equipped with such a heli-hoist
platform.

[0003] For example, Patent Document 1 discloses a platform integrated to

the top of a nacelle and accessible by a worker from a helicopter.

Citation List

Patent Literature

[0004]

Patent Document 1: JP6008566B

SUMMARY

[0005] Incidentally, on the roof of a nacelle of a wind turbine, there are
cases where openings are provided for carrying in and out various equipment
installed in the nacelle and for access by workers. The opening for carrying in
and out the equipment can be relatively large in the center in the width
direction in the limited space of the roof of the nacelle and from the front to the
center in the longitudinal direction of the nacelle. Therefore, when installing
the heli-hoist platform it is desirable not to hinder the use of the top of the

nacelle. In this respect, in the configuration disclosed in Patent Document 1,
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there is room for improvement in the space utilization of the upper part of the
nacelle, since the barrier wall of the platform is arranged also in front side of
the nacelle roof.

[0006] In view of the above problems, at least one embodiment of the
present disclosure aims to provide a heli-hoist platform that can be attached to
the nacelle without disturbing the use of the top of the nacelle.

[0007] (1) A heli-hoist platform for a wind turbine, according to at least
one embodiment of the present invention, includes: a deck plate accessible by a
worker from a helicopter; a barrier provided along the periphery of the deck
plate; and a pair of support brackets extending along a longitudinal direction of
the heli-hoist platform at both ends in a width direction of the deck plate.

The longitudinal direction of the heli-hoist platform may correspond to
the longitudinal direction of a nacelle when the heli-hoist platform is installed
on the nacelle.

[0008] According to the above configuration (1), the deck plate of the
heli-hoist platform provided with the barrier along the periphery thereof is
supported by a pair of support brackets extending along the longitudinal
direction of the nacelle at both ends in the width direction thereof. That is,
the support bracket extending along the longitudinal direction of the nacelle is
not disposed in the center portion in the width direction of the nacelle.
Therefore, it is possible to provide a heli-hoist platform that can be attached to
the nacelle without hindering the use of the top of the nacelle.

[0009] (2) In some embodiments, in the above configuration (1), each of
the support brackets may have a connecting portion with the nacelle of the wind
turbine.

[0010] According to the above configuration (2), each support bracket can
be connected to the nacelle of the wind turbine via the connecting portion. As

a result, the heli-hoist platform for the wind turbine can be attached to the
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nacelle of the wind turbine. When the heli-hoist platform is attached to the
nacelle, the worker can easily access the nacelle via the helicopter without
disturbing the use of the central part on the roof of the nacelle.
[0011] (3) In some embodiments, in the above configuration (1) or (2),
the heli-hoist platform may further include: a cooler deck positioned behind the
deck plate; and a pair of extension brackets extending rearward from rear end
portions of the pair of support brackets and supporting the cooler deck.
[0012] In the case of using a cooler on the nacelle, the heli-hoist platform
is entirely disposed forward if it is attempted to sufficiently secure the space of
the deck plate. For this reason, it may happen that the space above the nacelle
cannot be fully utilized.

In this regard, according to the above configuration (3), the cooler deck
can be supported at the rear position of the deck plate by the extension bracket

extending rearward from the rear end portion of each of the pair of support

brackets. Therefore, for example, when the heli-hoist platform is attached to

the nacelle of the wind turbine, since the cooler can be placed on the cooler
deck located behind the deck plate, the use of the central portion on the roof of
the nacelle is not hindered, and the cooler can be used on the nacelle without
extending the longitudinal length of the nacelle itself.

[0013] (4) In some embodiments, in the above configuration (3), a bottom
of the cooler deck may be positioned lower than the deck plates.

[0014] According to the above configuration (4), the bottom of the cooler
deck is disposed below the deck plate and behind the deck plate. Therefore, at
least a part of the cooler disposed on the cooler deck can be arranged below the
deck plate and behind the deck plate. This makes it possible to lower the
center of gravity of the cooler and the cooler deck in the wind turbine, and in
addition, for example, when the deck plate is mounted on the nacelle, since the

project area of the cooler in front view of the wind turbine can be reduced, it is
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possible to reduce the load due to wind. Further, for example, applying the
above configuration (4) to each wind turbine constituting the wind farm
including a plurality of wind turbines can reduce the loss of wake flow and
improve the power generation efficiency of the entire wind farm.

[0015] (5) In some embodiments, in the above configuration (3) or (4), a
bottom of the cooler deck may be positioned at the same height as a rearmost
part of a roof surface of the nacelle or lower than the same.

[0016] According to the above configuration (5), the cooler deck is
disposed at a level approximately equal to or lower than the rearmost end of the
roof surface of the nacelle of the wind turbine. Therefore, at least a part of
the cooler disposed on the cooler deck can be disposed at the same level or
below the roof surface of the nacelle behind the deck plate. This makes it
possible to lower the center of gravity of the cooler and the cooler deck in the
wind turbine. In addition, for example, since the projected area of the cooler
in the front view of the wind turbine can be reduced, the load on the wind
turbine structure by the wind can be reduced. Further, for example, by
applying the above configuration to each wind turbine constituting a wind farm
including the plurality of wind turbines, it is possible to improve the power
generation efficiency of the entire wind farm by reducing the loss of the
downstream flow.

[0017] (6) In some embodiments, in any one of the above configurations
(3) to (5), the pair of support brackets may extend along the longitudinal
direction of the nacelle and may be formed integral or engaged with front end
portions of the extension brackets, respectively.

[0018] According to the above configuration (6), since the pair of support
brackets are integrally formed or fitted to the front end portions of the pair of
extension brackets, respectively, it is possible to realize the extension bracket

for supporting the cooler deck disposed behind the deck plate with a simple
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structure in which the support bracket is integrally or continuously formed or
engaged with the support bracket.

[0019] (7) In some embodiments, in any one of the above configurations
(3) to (6), the cooler deck may be connected to the extension bracket via a
support part extending downward by a distance between the extension bracket
and the cooler deck.

[0020] According to the above configuration (7), since the cooler deck is
connected to the extension bracket by the support part with a lowering-distance
between each extension bracket and the cooler deck, it is possible to arbitrarily
set the lowering-distance, that is a distance from the extension bracket to the
cooler deck, by setting the height of the support part in the vertical direction as
desired.

[0021] (8) In some embodiments, in the above configuration (7), the
support part may be configured to be replaceable among a plurality of types of
support parts having different height.

[0022] According to the above configuration (8), since the support part is
interchangeable between a plurality of kinds having different lowering-distance
from the extension bracket, it is possible to selectively change the distance
from the extension bracket to the cooler deck by interchanging for the support
parts of the type having different lowering-distance from the extension bracket.
Therefore, it is possible to arbitrarily change the lowering-distance of the
cooler deck from the extension bracket by a simple structure of replacing the
support part.

[0023] (9) In some embodiments, in any one of the above configurations
(3) to (8), the cooler deck may be configured to be separable from the deck
plate, and forms scaffold for a worker during maintenance or inspection of a
cooler disposed behind the nacelle.

[0024] According to the above configuration (9), the cooler deck
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configured to be detachable from the deck plate functions as a scaffold for a
worker at the time of maintenance or inspection of the cooler installed behind
the nacelle of the wind turbine. Therefore, even when the cooler deck is
arranged at different heights with respect to the deck plate, the scaffolding of
the worker can be secured at the time of maintenance or inspection of the cooler.
Thus, it is possible to improve the work efficiency and the safety of the
workers at the time of maintenance or inspection of the cooler.

[0025] (10) In some embodiments, in any one of the above configurations
(3) to (9), the heli-hoist platform may further include: a cooler disposed on the
upper side of the cooler deck; and a piping extending from a device in the
nacelle to the cooler.

[0026] According to the above configuration (10), the cooler is arranged
above the cooler deck, and piping is provided between the cooler and the
equipment in the nacelle of the wind turbine. Therefore, by configuring the
piping provided in this way to circulate the refrigerant, for example, it is
possible to cool the equipment in the nacelle using a cooler disposed above the
cooler deck. Further, by configuring the equipment in the nacelle so as to be
able to be cooled by using the cooler disposed outside the nacelle as in the
above (10), the degree of freedom of design regarding the arrangement of the
cooler or the equipment or the size of the nacelle itself can be improved.

[0027] (11) In some embodiments, in any one of the above configurations
(1) to (10), the heli-hoist platform may further include: a plurality of sub-
brackets extending in the width direction between the pair of support brackets
to support the deck plate.

[0028] According to the configuration of the above (11), the deck plate
can be supported by a plurality of sub brackets extending in the width direction
of the deck plate in addition to the support bracket extending along the

longitudinal direction at both end portions in the width direction of the deck
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plate. Therefore, the deck plate can be supported with a stronger structure
than in the case where only the support bracket is used to support the deck plate.
[0029] (12) In some embodiments, in any one of the above configurations
(1) to (11), the deck plate may include, in a plan view, a recessed portion in a
front center area of the deck plate.

[0030] According to the configuration of the above (12), the recessed
portion is provided in the front center area of the deck plate in plan view. By
forming the recessed portion in the deck plate in this manner, for example, in
the case where an opening for carrying in or carrying out an equipment to be
installed inside the nacelle from above is provided on the roof surface of the
nacelle, it is possible to reduce or prevent the interference between the deck
plate and the door for opening and closing the opening. Further, by providing
the recessed portion in the front center area of the deck plate, when the opening
is provided in the roof surface of the nacelle as described above, the worker
inside the barrier can access at least a part of both ends in the width direction
of the opening portion (The rear end side of both ends in the width direction of
the opening portion). Therefore, it is possible to improve the working
efficiency and improve the safety of the workers.

[0031] (13) In some embodiments, in the above configuration (12), the
deck plate may include a pair of hatch portions detachably provided on both
sides of the recessed portion in the width direction.

[0032] According to the above configuration (13), by attaching and
detaching the hatch portion, the worker can access below the deck plate or the
region beyond the barrier on both sides of the recessed portion of the deck plate.
Therefore, working efficiency can be improved.

[0033] (14) In some embodiments, in the above configuration (13), each
of the hatch portions may be positioned in an area surrounded by the barrier.

[0034] According to the above configuration (14), by attaching and
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detaching the hatch portion, the worker can access below the deck plate inside
the region surrounded by the barrier. Therefore, working efficiency can be
improved.

[0035] (15) A nacelle of a wind turbine, according to at least one
embodiment of the present invention, includes: a nacelle body; a cooler
disposed behind the nacelle body; and a heli-hoist platform according to any
one of the above configurations (1) to (14), the heli-hoist platform being
attached to the nacelle body so as to be positioned forward the cooler. The
nacelle body includes a rear end wall which has an exhaust opening. The
nacelle further includes: a hood disposed on the nacelle body to shroud the
exhaust opening from above to guide an exhaust gas from the exhaust opening
downward away from the cooler.

[0036] According to the above configuration (15), a nacelle of the wind
turbine capable of obtaining the effect described in any one of the above (1) to
(14) is provided. The exhaust gas discharged from the exhaust opening of the
rear end wall of the nacelle body is guided below the cooler by the hood.
Therefore, the cooler can be disposed at a position which does not interfere
with the exhaust from the exhaust opening at the rear of the nacelle body.
[0037] According to at least one embodiment of the present invention,
there is provided a heli-hoist platform that can be attached to the nacelle

without disturbing the use of the top of the nacelle.

BRIEF DESCRIPTION OF DRAWINGS
[0038] FIG. 1 is a schematic diagram showing a configuration example of
a wind turbine to which a heli-hoist platform according to at least one
embodiment of the present disclosure is applied.

FIG. 2 is a schematic perspective view showing a configuration example

of a heli-hoist platform in one embodiment of the present disclosure.
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FIG. 3 is a view showing a frame structure of a nacelle in one
embodiment of the present disclosure.

FIG. 4A is a schematic side view showing an arrangement of a cooler
deck in some embodiments of the present disclosure.

FIG. 4B is a schematic side view showing an arrangement of a cooler
deck in some embodiments of the present disclosure.

FIG. 5 is a plan view showing a configuration example of a heli-hoist
platform in one embodiment of the present disclosure.

FIG. 6A shows an example of a support part in some embodiments of the
present disclosure.

FIG. 6B shows an example of a support part in some embodiments of the
present disclosure.

FIG. 6C shows an example of a support part in some embodiments of the
present disclosure.

FIG. 7 is a diagram illustrating a configuration example of a cooler deck
according to some embodiments of the present disclosure.

FIG. 8 is a schematic side view showing a configuration example of a
nacelle according to one embodiment of the present disclosure.

FIG. 9 is a plan view showing a configuration example of a heli-hoist

platform according to one embodiment of the present disclosure.

DETAILED DESCRIPTION

[0039] Embodiments of the present invention will now be described in
detail with reference to the accompanying drawings. It is intended, however,
that unless particularly specified, dimensions, materials, shapes, relative
positions and the like of components described in the embodiments shall be
interpreted as illustrative only and not intended to limit the scope of the present

invention.
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For instance, an expression of relative or absolute arrangement such as
“in a direction”, “along a direction”, “parallel”, “orthogonal”, “centered”,
“concentric” and “coaxial” shall not be construed as indicating only the
arrangement in a strict literal sense, but also includes a state where the
arrangement is relatively displaced by a tolerance, or by an angle or a distance
whereby it is possible to achieve the same function.

-1

For instance, an expression of an equal state such as “same” “equal” and
“uniform” shall not be construed as indicating only the state in which the
feature is strictly equal, but also includes a state in which there is a tolerance
or a difference that can still achieve the same function.

Further, for instance, an expression of a shape such as a rectangular
shape or a cylindrical shape shall not be construed as only the geometrically
strict shape, but also includes a shape with unevenness or chamfered corners
within the range in which the same effect can be achieved.

On the other hand, an expression such as “comprise”, “include”, “have”,
“contain” and “constitute” are not intended to be exclusive of other components.
[0040] Firstly, a wind power generation facility to which a helicopter
platform according to at least one embodiment of the present disclosure is
applied will be described.

FIG. 1 is a schematic diagram showing a configuration example of a
wind turbine to which a heli-hoist platform according to at least one
embodiment of the present disclosure is applied. FIG. 2 is a schematic
perspective view showing a configuration example of a heli-hoist platform in
one embodiment of the present disclosure.

As exemplified non-limitingly in FIGS. 1 and 2, a wind power generation
facility (hereinafter referred to as a wind turbine 1) according to at least one
embodiment of the present disclosure includes: a rotor 4 including at least one

wind blade 2, a nacelle 7 rotatably supporting the rotor 4, a tower 8 for

.10_
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supporting the nacelle 7 in a swingable manner, a base 9 on which the tower 8
stands upright.

The rotor 4 includes, for example, three wind blades 2 and a hub 3 to

which the wind blade 2 is attached. The rotor 4 is rotatably supported by the
nacelle 7 via a drive train 5 including a main shaft 5A coupled to the rotor 4 so
as to be integrally rotatable, and an increasing gear 5B. The rotational energy
of the drive train 5 is converted into electric energy by the generator 6, thereby
electric power is generated.
[0041] A heli-hoist platform 10 for a wind turbine according to at least
one embodiment of the present invention includes: a deck plate 12 accessible
by a worker P from a helicopter (not shown); a barrier 14 provided along the
periphery of the deck plate 12; and a pair of support brackets 16 (see FIG. 5
and FIG. 9) extending along a longitudinal direction X of the nacelle 7 at both
ends E in a width direction W of the deck plate 12.

The barrier 14 may include, for example, a handrail, a plate (with holes),

a net, a (metal) grid and/or a cooler part.
[0042] Here, on a roof 70 of the nacelle 7 of the wind turbine 1, there are
cases where an opening 7B (see FIG. 2, FIG. 3 and FIG. 5) is provided for
carrying in and out various equipment (not shown) to be installed in the nacelle
7 and for access by workers P. The opening 7B may be relatively large and
may be provided in the center of a limited space of the roof 70 of the nacelle 7
or from the front to the center in the longitudinal direction X of the nacelle 7.

In this regard, according to the above configuration, the deck plate 12 of
the heli-hoist platform 10 provided with the barrier 14 along the periphery
thereof is supported by a pair of support brackets 16 extending along the
longitudinal direction X of the nacelle 7 at both ends E in the width direction
W thereof. That is, the support bracket 16 extending along the longitudinal

direction X of the nacelle 7 is not disposed in the center portion in the width

.11.
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direction W of the nacelle 7. Therefore, it is possible to provide a heli-hoist
platform 10 that can be attached to the nacelle 7 without hindering the use of
the top of the nacelle 7.

The support bracket 16 can be formed to extend rearward along the
longitudinal direction X.

FIG. 3 shows the frame structure of the nacelle 7. The frame in the
nacelle 7 mainly includes a support base plate-like portion (base frame portion)
for attaching the device and a frame portion for supporting the nacelle cover.
The support bracket 16 is attached to the frame among the portions. The heli-
hoist platform 10 is heavy, therefore it is desirable to use a frame that is also
supported by the support base plate.

[0043] In some embodiments, each of the support brackets 16 may have a
connecting portion 24 with the nacelle 7 of the wind turbine 1 (see FIG. 1).
The connecting portion 24 may include a fastening member such as a screw or a
bolt nut.

[0044] According to the above configuration, each support bracket 16 can
be connected to the nacelle 7 of the wind turbine 1 via the connecting portion
24. As a result, the heli-hoist platform 10 for the wind turbine 1 can be
attached to the nacelle 7 of the wind turbine 1. When the heli-hoist platform
10 is attached to the nacelle 7, the worker P can easily access the nacelle 7 via
the helicopter without disturbing the use of the central part on the roof 70 of
the nacelle 7.

[0045] In some embodiments, the heli-hoist platform 10 may further
include: a cooler deck 30 positioned behind the deck plate 12; and a pair of
extension brackets 18 extending rearward from rear end portions 16A of the
pair of support brackets 16 and supporting the cooler deck 30 (see FIG. 1).
[0046] In the case of using a cooler 32 on the nacelle 7, the heli-hoist

platform 10 is entirely disposed forward if it is attempted to sufficiently secure

.12.
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the space of the deck plate 12. For this reason, it may happen that the space
above the nacelle 7 cannot be fully utilized.

In this regard, as described above, the cooler deck 30 can be supported at
the rear position of the deck plate 12 by the extension bracket 18 extending
rearward from the rear end portion 16A of each of the pair of support brackets
16. Therefore, for example, when the heli-hoist platform 10 is attached to the
nacelle 7 of the wind turbine 1, since the cooler 32 can be placed on the cooler
deck 30 located behind the deck plate 12, the use of the central portion on the
roof 70 of the nacelle 7 is not hindered, and the cooler 32 can be used on the
nacelle 7 without extending the length of the nacelle 7 itself in the longitudinal
direction X.

[0047] In some embodiments, the bottom of the cooler deck 30 may be
positioned at the same height as a rearmost roof surface of the nacelle 7 or
lower than the same (see FIG. 4A, for example).

[0048] According to the configuration, the cooler deck 30 is disposed at a
level approximately equal to or lower than the rearmost end of the roof surface
70 of the nacelle 7 of the wind turbine 1. Therefore, at least a part of the
cooler 32 disposed on the cooler deck 30 can be disposed at the same level or
below the roof surface 70 of the nacelle 7 behind the deck plate 12. This
makes it possible to lower the center of gravity of the cooler 32 and the cooler
deck 30 in the wind turbine 1. In addition, for example, since the projected
area of the cooler 32 in the front view of the wind turbine 1 can be reduced, the
load on the wind turbine structure by the wind can be reduced. Further, for
example, by applying the above configuration to each wind turbine constituting
the wind farm 40 including the plurality of wind turbines I, it is possible to
improve the power generation efficiency of the entire wind farm 40 by reducing
the loss of the downstream flow.

[0049] In some embodiments, the bottom of the cooler deck 30 may be

.13.
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positioned lower than the deck plates 12 (see FIGS. 1, 4B, 7 and 8, for
example).

[0050] According to this configuration, the bottom of the cooler deck 30
is disposed below the deck plate 12 and behind the deck plate 12. Therefore,
at least a part of the cooler 32 disposed on the cooler deck 30 can be arranged
below the deck plate 12 and behind the deck plate 12. This makes it possible
to lower the center of gravity of the cooler 32 and the cooler deck 30 in the
wind turbine 1, and in addition, for example, when the deck plate 12 is mounted
on the nacelle 7, since the project area of the cooler 32 in front view of the
wind turbine 1 can be reduced, it is possible to reduce the load due to wind.
Further, for example, applying the above configuration to each wind turbine 1
constituting the wind farm 40 including a plurality of wind turbines 1 can
reduce the loss of wake flow and improve the power generation efficiency of
the entire wind farm 40.

[0051] In some embodiments, the pair of support brackets 16 may extend
along the longitudinal direction X of the nacelle 7 and may be formed integral
or engaged with the front end portions 18A of the extension brackets 18,
respectively (see FIGS. 5 and 9, for example).

[0052] According to this configuration, since the pair of support brackets
16 are integrally formed or fitted to the front end portions 18A of the pair of
extension brackets 18, respectively, it is possible to realize the extension
bracket 18 for supporting the cooler deck 30 disposed behind the deck plate 12
with a simple structure in which the extension bracket 18 is integrally or
continuously formed or engaged with the support bracket.

[0053] In some embodiments, the cooler deck 30 may be connected to the
extension bracket via a support part 34 with a lowering-distance, L, between
the extension bracket 18 and the cooler deck 30 (see FIGS. 1, 4B, 6 and 8, for

example).

.14.
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[0054] According to this configuration, since the cooler deck 30 is
connected to the extension bracket 18 by the support part 34 with a lowering-
distance L between the extension bracket 18 and the cooler deck 30, it is
possible to arbitrarily set the lowering-distance L, that is a distance from the
extension bracket 18 to the cooler deck 30, by setting the height of the support
part 34 in the vertical direction as desired.

[0055] In some embodiments, the support part 34 may be configured to be
interchangeable between different types in each of which the lowering-distance
L from the extension bracket differs (see FIG. 6A, FIG. 6B, and FIG. 6C, for
example).

[0056] According to this configuration, since the support part 34 is
interchangeable between a plurality of kinds having different lowering-distance
L from the extension bracket 18, it is possible to selectively change the
distance from the extension bracket 18 to the cooler deck 30 by interchanging
the support parts 34 of the type having different lowering-distance L from the
extension bracket 18. Therefore, it is possible to arbitrarily change the
lowering-distance L of the cooler deck 30 from the lower end of the support
bracket 16 by a simple structure of replacing the support part 34.

[0057] In some embodiments, the cooler deck 30 may be configured to be
separable from the deck plate 12, and forms scaffold for a worker P during
maintenance or inspection of a cooler 32 disposed behind the nacelle 7 (see
FIGS. 1, 4B, 6 and 8, for example).

[0058] According to this configuration, the cooler deck 30 configured to
be detachable from the deck plate 12 functions as a scaffold for a worker P at
the time of maintenance or inspection of the cooler 32 installed behind the
nacelle 7 of the wind turbine 1. Therefore, even when the cooler deck 30 is
arranged at different heights with respect to the deck plate 12, the scaffolding

of the worker P can be secured at the time of maintenance or inspection of the
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cooler 32. Thus, it is possible to improve the work efficiency and the safety
of the workers P at the time of maintenance or inspection of the cooler 32.
[0059] In some embodiments, the heli-hoist platform 10 may further
include: a plurality of sub-brackets 20 extending in the width direction W
between the pair of support brackets 16 to support the deck plate 12 (see FIG. 5,
for example).

Here, as shown in FIG. 3, the frame in the nacelle 7 mainly includes a
support base plate-like portion (base frame portion) for attaching the equipment
(not shown) to be installed in the nacelle 7 and a frame portion for supporting
the nacelle cover. Since the heli-hoist platform 10 is heavy, the sub bracket 20
as well as the support bracket 16 can be attached more firmly to the nacelle 7
when attached to the frame.

[0060] According to this configuration, the deck plate 12 can be
supported by a plurality of sub-brackets 20 extending in the width direction W
of the deck plate 12 in addition to the support bracket 16 extending along the
longitudinal direction X at both end portions E in the width direction W of the
deck plate 12. Therefore, the deck plate 12 can be supported with a stronger
structure than in the case where only the support bracket 16 is used to support
the deck plate 12.

[0061] In some embodiments, the heli-hoist platform 10 may further
include: a cooler 32 disposed on the upper side of the cooler deck 30; and a
piping 36 extending from a device in the nacelle 7 to the cooler 32 (see FIG. 7,
for example).

[0062] According to this configuration, since the cooler 32 is arranged
above the cooler deck 30, and the piping 36 is provided between the cooler 32
and the equipment in the nacelle 7 of the wind turbine 1, it is possible to cool
the equipment in the nacelle 7 using a cooler 32 disposed above the cooler deck

30 by configuring the piping 36 provided in this way to circulate the refrigerant,
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for example. Further, by configuring the equipment in the nacelle 7 so as to
be able to be cooled by using the cooler 32 disposed outside the nacelle 7 as
described above, the degree of freedom of design regarding the arrangement of
the cooler 32 or the equipment or the size of the nacelle 7 itself can be
improved.

[0063] In some embodiments, the deck plate 12 may include, in a plan
view, a recessed portion 22 in a front center area of the deck plate 12 (see FIG.
2, for example).

[0064] According to this configuration, since the recessed portion 22 is
provided in the front center area of the deck plate 12 in plan view, in the case
where an opening 7B for carrying in or carrying out an equipment to be
installed inside the nacelle 7 from above is provided on the roof 70 of the
nacelle 7, it is possible to reduce or prevent the interference between the deck
plate 12 and the door for opening and closing the opening 7B by forming the
recessed portion 22 in the deck plate 12 in the above manner, for example.
Further, by providing the recessed portion 22 in the front center area of the
deck plate 12, when the opening 7B is provided in the roof 70 of the nacelle 7
as described above, the worker P inside the barrier 14 can access at least a part
(rear end side of both ends E in the width direction W of the opening 7B, for
example) of both ends E in the width direction W of the opening 7B.
Therefore, it is possible to improve the working efficiency and improve the
safety of the worker P.

[0065] In some embodiments, the deck plate 12 may include a pair of
hatch portions 26 detachably positioned at both ends E of the recessed portion
22 (see FIG. 9, for example).

[0066] According to this configuration, by attaching and detaching the
hatch portion 26, the worker P can access below the deck plate 12 or the region

beyond the barrier 14 on both sides of the recessed portion 22 of the deck plate
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12. Therefore, working efficiency can be improved.

[0067] In some embodiments, each of the hatch portions 26 may be
positioned in an area surrounded by the barrier 14.

[0068] According to this configuration, by attaching and detaching the
hatch portion 26, the worker P can access below the deck plate 12 inside the
region surrounded by the barrier 14. Therefore, working efficiency can be
improved.

[0069] A nacelle 7 of a wind turbine 1, according to at least one
embodiment of the present invention, includes: a nacelle proper 7A; a cooler 32
disposed behind the nacelle proper 7A; and the heli-hoist platform 10 according
to any one of the above configurations. The platform 10 may be attached to
the nacelle proper 7A at a portion forward and higher than the cooler 32 (see
FIG. 1, for example).

The nacelle proper 7A includes a rear end wall 71 which has an exhaust
exit 72 (exhaust opening). The nacelle 7 further includes: a hood 38 disposed
on the nacelle proper 7A to shroud the exhaust exit 72 from an upward position
to guide exhaust gas from the exhaust exit 72 down below the cooler 32 (see
FIGS. 2 and 8, for example).

[0070] According to the above configuration, a nacelle 7 of the wind
turbine 1 capable of obtaining the effect described in any one of the above
configurations is provided. The exhaust gas discharged from the exhaust exit
72 of the rear end wall 71 of the nacelle proper 7A is guided below the cooler
32 by the hood 38. Therefore, the cooler 32 can be disposed at a position
which does not interfere with the exhaust from the exhaust exit 72 at the rear of
the nacelle proper 7A.

[0071] According to at least one embodiment of the present invention,
there is provided a heli-hoist platform 10 that can be attached to the nacelle 7

without disturbing the use of the top of the nacelle 7.
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[0072] Embodiments of the present invention were described in detail
above, but the present invention is not limited thereto, and various amendments

and modifications may be implemented.

.19.



10

15

20

25

WO 2020/126860 PCT/EP2019/084985

CLAIMS

1. A heli-hoist platform for a wind turbine, comprising:
a deck plate accessible by a worker from a helicopter;
a barrier provided along the periphery of the deck plate; and
a pair of support brackets extending along a longitudinal direction of the

heli-hoist platform at both ends in a width direction of the deck plate.

2. The heli-hoist platform for a wind turbine according to claim 1,
wherein each of the support brackets has a connecting portion with the

nacelle of the wind turbine.

3. The heli-hoist platform for a wind turbine according to claim 1 or 2,
further comprising:

a cooler deck positioned behind the deck plate; and

a pair of extension brackets extending rearward from rear end portions of

the pair of support brackets and supporting the cooler deck.

4. The heli-hoist platform for a wind turbine according to claim 3,
wherein a bottom of the cooler deck is positioned lower than the deck

plates.
5. The heli-hoist platform for a wind turbine according to claim 3 or 4,
wherein a bottom of the cooler deck is positioned at the same height as a

rearmost part of a roof surface of the nacelle or lower than the same.

6. The heli-hoist platform for a wind turbine according to any one of claims

3to 5,
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wherein the pair of support brackets extend along the longitudinal
direction of the nacelle and are formed integral or engaged with front end

portions of the extension brackets, respectively.

7. The heli-hoist platform for a wind turbine according to any one of claims
3t06,

wherein the cooler deck is connected to the extension bracket via a
support part extending downward by a distance between the bottom of the

support bracket and the bottom of the cooler deck.

8. The heli-hoist platform for a wind turbine according to claim 7,
wherein the support part is configured to be replaceable among a

plurality of types of support parts having different height.

9. The heli-hoist platform for a wind turbine according to any one of claims
3to 8,

wherein the cooler deck is configured to be separable from the deck plate,
and forms scaffold for a worker during maintenance or inspection of a cooler

disposed behind the nacelle.

10.  The heli-hoist platform for a wind turbine according to any one of claims
3 to 9, further comprising:
a cooler disposed on the upper side of the cooler deck; and

a piping extending from a device in the nacelle to the cooler.
11.  The heli-hoist platform for a wind turbine according to any one of claims
1 to 10, further comprising:

a plurality of sub-brackets extending in the width direction between the
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pair of support brackets to support the deck plate.

12.  The heli-hoist platform for a wind turbine according to any one of claims
1toll,
wherein the deck plate includes, in a plan view, a recessed portion in a

front center area of the deck plate.

13.  The heli-hoist platform for a wind turbine according to claim 12,
wherein the deck plate includes a pair of hatch portions detachably

provided on both sides of the recessed portion in the width direction.

14.  The heli-hoist platform for a wind turbine according to claim 13,
wherein each of the hatch portions is positioned in an area surrounded by

the barrier.

15. A nacelle of a wind turbine, comprising:

a nacelle body;

a cooler disposed behind the nacelle body; and

a heli-hoist platform according to any one of claims 1 to 14, the heli-
hoist platform being attached to the nacelle body so as to be positioned forward
the cooler,

wherein the nacelle body includes a rear end wall which has an exhaust
opening, and

the nacelle further comprising:

a hood disposed on the nacelle body to shroud the exhaust opening from
above to guide an exhaust gas from the exhaust opening downward away from

the cooler.

.22.



WO 2020/126860 19 PCT/EP2019/084985

FIG. 1

LONGITUDINAL DIRECTION OF NACELLE
X

=~
(@)

) p \ 5 g, . ‘ = LJ:“.*V‘ISSO
\ 1 5A 5
/ | o ? = 9
I — ')
\”‘\ — @ % T ) —71
1] \ (@] J
o P
_8_A UP AND DOWN
DIRECTION
——38
)”—\_/l/




PCT/EP2019/084985

WO 2020/126860

2/9

FIG. 2

1
LONGITUDINAL

DIRECTION
OF NACELLE
X

UP AND DOWN
DIRECTION



WO 2020/126860 3/9 PCT/EP2019/084985

FIG. 3

LONGITUDINAL

X DIRECTION
OF NACELLE

7B

,
v

UP AND DOWN
DIRECTION

7A

BASE FRAME FOR
EACH HEAVY EQUIPMENTS o
LIKE DRIVE TRAIN AND GENERATOR  kRAME FOR NACELLE COVER



WO 2020/126860 49 PCT/EP2019/084985

FIG. 4A
<l X oo,
7 10
16 15 f///
16 132
o N i s
r : 18
30
16A A
UP AND DOWN
DIRECTION
Y
FIG. 4B
7 10
14 12 r///
o N
” L3
16A
A
UP AND DOWN
el DIRECTION
Y




WO 2020/126860 5/ PCT/EP2019/084985

FIG. 5
!
X
< >
E 20
78 A

I~ 30

AN
=
/J 70A %

“N*/\S,..l/
-
c)/x/)
>



WO 2020/126860 6/ PCT/EP2019/084985

FIG. 6A FIG. 6B FIG. 6C
34(34S) 34(34M) 34(34L)
(-
0 o< A o A
L1
L2
== )
Y
() < =
Y
4 o

L1<L2<L3



WO 2020/126860 0 PCT/EP2019/084985
7

FIG. 7

A
Y
AN

( st
18
> N
16A il
36/ 30
—71 4
(NS ZN
UP AND DOWN
DIRECTION




WO 2020/126860 8/9 PCT/EP2019/084985

FIG. 8
X
¢ >
7 10
\ 412 16A
16 \ \\ /
70 D32
& \1( - :::::::+v18
\.& I 1
"\LJ’ 30
72/ \38
%/ A
UP AND DOWN
DIRECTION




WO 2020/126860 o PCT/EP2019/084985
FIG. 9
7
- X >
E
26 16
I PEVAREA
- I N )/ ? S 7
A \ [Z_’-l ] boi—34
W ~—22
Y 30
N \ - 34
| X ) il
o /’/ [_,/ /\// /\ \\ \\ =~
7a  TOA E 26 10 12 fia



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2019/084985

A. CLASSIFICATION OF SUBJECT MATTER

INV. FO3D13/40
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

FO3D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2018/054437 Al (VESTAS WIND SYS AS
[DK]) 29 March 2018 (2018-03-29)
figures 1,2,7,8

1-4,6-15

X US 2012/282095 Al (MUNK-HANSEN THORKIL
[DK] ET AL) 8 November 2012 (2012-11-08)
cited in the application

paragraphs [0043] - [0058]; figures 1-6
X WO 2012/107049 Al (VESTAS WIND SYS AS 1,2
[DK]; ABOLFAZLIAN MAZYAR [DK]; MOGENSEN

1-4,6-15

figures 1-10

figures 1-5

MORTEN [DK]) 16 August 2012 (2012-08-16)

A DE 10 2013 101239 Al (2 B ENERGY HOLDING B 1-15
V [NL]) 7 August 2014 (2014-08-07)

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

3 March 2020

Date of mailing of the international search report

10/03/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Biloen, David

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2019/084985
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2018054437 Al 29-03-2018 CN 109790826 A 21-05-2019
EP 3516215 Al 31-07-2019
US 2019226460 Al 25-07-2019
WO 2018054437 Al 29-03-2018

US 2012282095 Al 08-11-2012 BR 102012010576 A2 18-06-2013
CA 2776061 Al 06-11-2012
CN 102767488 A 07-11-2012
EP 2520798 Al 07-11-2012
JP 6008566 B2 19-10-2016
JP 2012233481 A 29-11-2012
NZ 599710 A 22-02-2013
US 2012282095 Al 08-11-2012

WO 2012107049 Al 16-08-2012 CN 103348132 A 09-10-2013
CN 105508154 A 20-04-2016
DK 2673499 T3 04-12-2017
EP 2673499 Al 18-12-2013
EP 3296566 Al 21-03-2018
PT 2673499 T 01-12-2017
US 2013309090 Al 21-11-2013
US 2016237986 Al 18-08-2016
WO 2012107049 Al 16-08-2012

DE 102013101239 Al 07-08-2014 DE 102013101239 Al 07-08-2014
EP 2954203 Al 16-12-2015
WO 2014122241 Al 14-08-2014

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report

