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Description

[0001] This invention relates to an access panel and a
method for securing an access panel at an aperture in a
wind turbine tower wall. In particular, the invention relates
to a removably fixable access panel at a wind turbine
tower wall and to a method for securing same.
[0002] A horizontal axis wind turbine is illustrated in
Figure 1 to which reference should now be made. Sche-
matic Figure 1 illustrates a wind turbine 1, comprising a
wind turbine tower 2 on which a wind turbine nacelle 3
is mounted. A wind turbine rotor 4 comprising at least
one wind turbine blade 5 is mounted on a rotor hub 6.
[0003] The hub 6 is connected to the nacelle 3 through
a shaft (not shown) extending from the nacelle front. The
nacelle 3 can be turned, using a yaw drive positioned at
the top of the tower 2, to change the direction in which
the rotor blade hub 6 and the blades 5 are facing. The
blades are aerodynamically profiled so that they experi-
ence a ’lift’ or pressure from the wind as the wind flows
past the surface of the blade. The angle or pitch at which
the leading surface of the blade aerodynamic profile
meets the incident wind can be altered using a pitch drive,
which turns the blades 5 with respect to the hub 6 thereby
adjusting the "lift" achieved by the blades and thereby
also the rotational driving force on the rotor for any given
wind speed.
[0004] The wind turbine illustrated 1 in Figure 1 may
be a small model intended for domestic or light utility
usage, or it may be a larger model. Some large models
in particular may be installed in large scale electricity gen-
eration on a land based or offshore wind farm. A typical
commercial wind turbine, for example one that is de-
signed to generate say 3MW of power, can stand approx-
imately 100 meters high and have wind turbine blades
with a length of around 40m or more. The size of the wind
turbine blade, and in particular the area that is swept out
by the blades as they turn in the wind is linked to the
amount of energy the turbine can extract from the wind.
In commercial energy generation wind turbines are there-
fore large so that they provide the greatest generation
capacity. On- and offshore wind turbines are known with
rotor diameters in the range between 140 and 180metres.
Some of these models can generate around 8MW of pow-
er. Tower heights above 80 or 100 metres are becoming
increasingly commonplace, even extending to heights of
140metres or more for very large turbines or for turbines
whose rotors need significant ground clearance in order
to avoid possible local turbulence effects in wind passing
close to the ground.
[0005] In normal operation such as during power gen-
eration, the yaw drive turns the nacelle 3 so that it points
the rotor hub 6 into the wind and the pitch drive adjusts
the blades 5 of the wind turbine so that they are positioned
with an angle of attack which creates lift and causes the
rotor 4 to turn. The pitch of the blades can then be ad-
justed so that they force they experience from the wind
is maintained within safe operating parameters, while

generating as much energy from the incident wind as
possible.
[0006] A turbine tower 2 serves multiple purposes.
First, it provides a yaw and support platform for a nacelle
3 and blade rotor 4 at such a height that the rotor is clear
of the ground and is as much as possible positioned in
laminar air currents at the installation location. As such,
the tower must possess the requisite structural strength
to sustain the rotor and nacelle in position, even under
extreme wind or weather conditions. Moreover, consid-
ering the dynamic nature of the turbine and of the weath-
er, the tower must be able to perform its functions in spite
of mechanical vibrations or oscillations visited on it and
this, for the lifespan of the turbine 1 which may be twenty,
twenty five or more years. A tower 2 may provide, near
its base, an anchoring region positioned and fixed on a
foundation. Foundations on land may typically consist in
a mass of cast concrete embedded in the land surface
or placed on rock formations, into which reinforcing struc-
tures, connectable to the tower base may extend. Off-
shore foundations can take a wide variety of forms. Two
common forms include monopile and jacket foundations
which latter type resemble a platform construction. In cer-
tain constructions, especially in offshore tower construc-
tions, the tower 2 may include a base region connectable
or connected to a foundation such as a monopile foun-
dation or jacket foundation and sometimes known as a
transition piece. In addition, the tower 2 houses certain
wind turbine components, typically those elements which
relate to turbine control, servicing or to power transmis-
sion from the turbine to the grid. These parts along with
the nacelle or rotor etc. need to be serviced from time to
time, thereby necessitating access by service personnel.
The need to provide access into a tower 2 for personnel
can pose a problem in relation to the structural properties
of the tower wall. This is especially so since the access
locations for service personnel are likely to be at the tower
base, namely precisely at the location where the highest
loads and stresses act on the tower.
[0007] In WO2009094991 there is disclosed a sub-
stantially oval doorframe in a tower wall, within which
doorframe is arranged a casement incorporating a door-
way with a door and also incorporating two ventilation
apertures with venting elements, one above and one be-
low the doorway. All these elements are arranged within
the extent of the doorframe which is arranged in the form
of a coaming through the tower wall, extending both in-
ternally and externally of the wall. The doorframe coam-
ing is substantial and oval shaped (when seen in plan
view) in order to mitigate for weakening of the tower wall
by the provision of access therethrough.
[0008] In large turbines, especially offshore turbines
and larger land-based turbines, some components locat-
ed in the tower can be very large and bulky, and some-
times extremely heavy: of the order of several tonnes or
tens of tonnes. Moreover, in very large turbines such as
offshore turbines, some components which would ordi-
narily be placed in the nacelle 3 may be too large or too
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heavy for the nacelle, and may therefore instead be po-
sitioned inside the tower 2, sometimes at its base region,
possibly in a transition piece region of a tower. Thus, in
addition to service personnel requiring access to the tow-
er 2 or turbine 1 from time to time, larger towers 2 may
advantageously also be dimensioned to allow large tur-
bine components to be brought inside the tower, and
should preferably also allow occasional removal of large
components for servicing, repair or replacement. In view
of the need to move large elements in or out through the
tower, it can be useful to provide a correspondingly large
access panel.
[0009] In DE102008035350, it has been suggested to
provide an access aperture through a tower wall, which
aperture is sufficiently large to allow introduction or re-
moval of a wind turbine transformer. To that end, there
is proposed a closure plate, larger than the aperture, and
removably bolted to the tower wall by means of holes
around the plate edge and all around the tower aperture
edge. The closure plate encompasses a heavily thick-
ened doorframe portion for an additional, smaller, per-
sonnel entrance door.
[0010] The size of an access panel can vary although
in larger turbines, these may extend in a height dimension
up to around six or eight metres or more with a width of
up to two metres or more. As such, these panels, being
large and therefore also heavy can pose a challenge to
put in place or to remove when required. Weather con-
siderations may also need to be taken into account such
as winds, which can preclude or at least seriously com-
plicate application (closure) or removal (opening) oper-
ations. As such, the need both to support and to accu-
rately locate an access panel such as shown in
DE102008035350 or in WO2009094991, at its corre-
sponding tower aperture is difficult and in some condi-
tions, impossible. In offshore locations, the operation
may be more difficult still. In US2010135792 there is
shown a wind turbine tower having an access opening
with rails, at a floor, which opening includes a door plate
which has a panel with a top surface. EP2586933 dis-
closes a wind turbine tower access platform, weldable to
a tower base. It also discloses a door assembly mount-
able to a flange, which flange is welded around the tower
aperture.
[0011] There remains a need to provide access to the
inside of a wind turbine tower, even while avoiding weak-
ening of the tower structure. Moreover, there is a need
for improved convenience relating to access through the
tower wall for moving large components or equipment.

SUMMARY OF THE INVENTION

[0012] According to the invention, there is provided an
access panel configured for fixing to a service aperture
in a wind turbine tower outside wall. The access panel
being generally planar. It is in particular removably fixable
to the tower wall aperture. According to the invention, the
access panel comprises a main panel and an adjacent

sub-panel each of which is separately fixable to or re-
movable from the tower aperture. The access panel is in
particular of the type to be fitted at an aperture in a wind
turbine tower base region and capable of securely closing
the aperture. According to the invention, the sub-panel
comprises a bearing surface at an edge thereof while the
main panel comprises a reference surface at an edge
thereof, the main- and the sub-panel being abuttable
along a common seam. The seam may in particular de-
fine a connecting abutment between the two panel com-
ponents, in particular between a respective bearing and
a reference surface of the sub- and main-panel. The abut-
ment may be a sealing abutment such as a watertight or
weatherproof connection. The term "connection" used in
the context of the abutment or seam between the main-
and sub-panels is not intended to imply a fixed or per-
manent connection between these respective elements.
The two panels remain separable even while they form
a seam in the form of an abutment connection. The main
panel is dimensioned to close a main region of a wind
turbine wall service aperture whereas the sub-panel is
dimensioned to close a first sub-region of the aperture,
adjacent the main region. The access panel of the inven-
tion is defined in appended claim 1. According to the in-
vention, the access panel, being configured as a main
panel with a sub-panel may more easily be manoeuvred
into position at a wind turbine tower wall in view of the
possibility to pre-position the sub-panel in the aperture
such that it presents a bearing surface for easier and
therefore faster positioning of the main panel accurately
into its intended position. The division of the access panel
into a main panel and a first sub-panel makes the initial
installation of the access panel easier by removing the
need to finely adjust the main panel’s position in the ap-
erture while at the same time suspending it from a lifting
device such as a crane. Instead, the main panel may be
placed immediately in the correct position by virtue of
aligning its reference surface with the bearing surface of
the already installed sub-panel. The sub-panel can be
independently put into position in the aperture and ad-
justed according to the predetermined position of the
bearing surface in the aperture. This can be more easily
carried out with the sub-panel than in relation to the main
panel, owing to the smaller dimensions of the sub-panel
in relation to the main panel. In addition, when subse-
quently it is wished to move large equipment through the
tower wall, this can be accomplished by merely removing
the main panel, while leaving the sub-panel and its bear-
ing surface in position, thereby making it easier to replace
the main panel to close the aperture after passing large
equipment through the aperture. Some additional, op-
tional features of the access panel of the invention are
defined in appended sub-claims 2-10 and also further
described and defined herein.
[0013] In the present context, a tower wall aperture
may be regarded as having an axis through its centre,
about which the aperture extends radially. In some cases,
for reasons of minimising stress concentrations generat-
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ed by it, a tower wall aperture may have an oblong, in
particular an oval or elliptical shape which may include
a straight-sided oval or oblong shape with rounded ends.
[0014] A service aperture in the present context de-
notes an aperture which is dimensioned to allow passage
therethrough of personnel and/or equipment. In aspects
of the invention, the term "large equipment" denotes
equipment which is too large to be passed through a per-
sonnel door in the access panel and dimensioned to fit
inside the confines of a wind turbine tower wall. In aspects
of the invention, the sub-panel may have less than half
the surface area of the main panel, preferably less than
one third of the area of the main panel, still preferably,
less than a quarter of the area of the main panel or less
than a fifth of the area of the man panel. The planar ac-
cess panel may in some cases be slightly curved thereby
describing a curved plane.
[0015] According to a further aspect, the sub-panel of
the access panel may be a first sub-panel thereof and
the access panel of the invention may further comprise
a second sub-panel dimensioned to close a second sub-
region of the aperture adjacent said main- or first sub-
region. In some embodiments, there may be still addi-
tional sub-panels. In any case according to the invention,
there is provided one sub-panel, that is to say at least one.
[0016] The access panel of the invention comprises an
aperture for an auxiliary door. The auxiliary door is di-
mensioned to allow passage of service personnel be-
tween said interior region and said exterior of said tower.
In aspects, the auxiliary door aperture may preferably be
fully or partially comprised within the main panel of the
access panel. Hence, in aspects, the auxiliary door ap-
erture may be fully encompassed within the access panel
main panel. Alternatively an auxiliary door aperture may
be fully or partially encompassed within a single sub-
panel thereof. In this context, the term "fully encom-
passed" denotes that a single panel encompasses a
whole doorframe of an auxiliary door. In one aspect the
first or second sub-panel panel does not encompass a
doorframe or at most, encompasses only a top or a bot-
tom rail portion of an auxiliary door frame. The term "aux-
iliary door" denotes a door, preferably hinged to a door
frame thereof in a known manner. In some aspects, the
door may be provided as a hatch, possibly with an alter-
native retention means than hinges. The word "auxiliary"
denotes the door being of smaller dimensions than the
access panel or than the tower wall aperture.
[0017] According to aspects of the invention, neither
the main panel of the access panel nor a first sub-panel
of the access panel may be a hinged door. However, in
aspects, either or both the main panel or a sub-panel
may comprise or constitute an auxiliary door frame or
part thereof.
[0018] The main panel may define a main region of the
access panel while the sub-panel may define a first sub-
region of the access panel. A second or subsequent sub-
panel may define a second or respective subsequent
sub-region of said access panel. The sub-panel prefer-

ably comprises a planar element capable of closing a
first sub-region of the aperture. Alternatively, in one as-
pect, the sub-panel may comprise a frame type structure,
a side of which comprises a bearing surface. A closure
panel may be fixed or fixable to the frame of the sub-
panel to thereby generate a closure element against e.
g. weather.
[0019] In still further aspects, the sub-panel of the ac-
cess panel may comprise one or more radial locators
which locators provide radial adjustment between the
sub-panel and a tower wall aperture. This arrangement
facilitates positional adjustment of the bearing surface in
relation to the tower wall aperture. Moreover, a radial
locator may in particular appropriately comprise an an-
chor fixed to the sub-panel, a separation adjuster and a
foot, which may be a resilient foot, in particular made
from a resilient material such as rubber or synthetic rub-
ber or other plastics material. A separation adjuster may
in particular include a shank positioned between the an-
chor and the foot of a locator. A separation adjuster of a
radial locator is preferably capable of varying the sepa-
ration or relative radial position between the sub-panel
and a tower wall aperture. A sub-panel may preferably
comprise one locator, still preferably two or three or four
or more locators arranged spaced apart along or near a
peripheral edge of the sub-panel. In aspects, it may be
desired to place a locator or more than one locator on a
main panel, although this is not strictly necessary in most
embodiments of the invention.
[0020] In a tower wall which is made of metal such as
steel, the provision of holes in the tower wall can prove
detrimental to its structural strength. Also, significant
welds around a tower wall aperture can considerably
weaken a tower. Both welds or holes may in particular
generate significant local stress concentrations which
may precipitate structural failure under conditions in
which a plain wall without these features would maintain
its integrity. This can be a sensitive issue because a wind
turbine tower can be expected to need to withstand ex-
traordinary loads multiple times during its lifetime without
failing. It may be sensitive also because, especially when
steel tubing is used as the tower wall construction mate-
rial, the added cost of providing thicker steel plate, able
to withstand extraordinary loads even when it is welded
or pierced with multiple bolt-holes, can be considerable.
Moreover, the rugged connection arrangement for the
access panel shown in DE102008035350 would tend to
scuff or otherwise damage a protective paint surface
coating, possibly necessitating repainting with protective
paint such as weather proof paint after each assembly
of the access panel. This type of paint work may be very
awkward and unsatisfactory to perform in situ. Hence,
there is a need to provide a solution for fixing an access
panel to a wind turbine aperture which reduces or re-
moves the necessity to make holes in the tower wall or
to provide welds or welded fixing elements on the tower
wall, especially near its service aperture. There is also a
need to develop a fixing solution for an access panel of

5 6 



EP 3 253 965 B1

5

5

10

15

20

25

30

35

40

45

50

55

a wind turbine tower which as much as possible leaves
a weatherproof coated thereof surface undamaged dur-
ing fitting of an access panel over the aperture and during
use of the aperture, i.e. following its removal and replace-
ment, possibly for moving equipment into or out from the
tower.
[0021] In order to secure the access panel in position
at a tower wall aperture, the access panel may itself pref-
erably comprise a set of fixing elements configured to
securely, and preferably immovably, fix the panel in place
at a tower wall aperture. The set of fixing elements may
be configured to securely fix the panel in place at an
aperture without requiring through holes or any signifi-
cant in the tower wall. Preferably, each or any panel of
the access panel may comprise fixing elements or a set
of fixing elements. In the case of a first sub-panel, the
fixing elements may be additional to the one or more
locator.
[0022] In a further aspect, fixing elements configured
to securely fix the access panel in place at a tower wall
aperture may be provided on the main panel of the access
panel and preferably also on a sub-panel thereof such
as on a first and/or a second sub-panel. By securing each
individual panel to the tower wall aperture, the access
panel as a whole is thereby securely fixed in place, with
the access panel fixedly and removably connected to the
tower wall aperture.
[0023] In still further aspects, a fixing element may
comprise an axial clamp, thereby to effect an axial clamp-
ing action between the access panel and the tower wall
aperture. In this regard, the access panel is preferably
axially secured to the tower wall aperture by virtue of the
axial clamping of each of the main- and sub-panel in po-
sition. Preferably, each clamp comprises an anchor fixed
to a main or sub-panel of the access panel, a clamp force
adjuster and a resilient clamp head. The resilient clamp
head may preferably comprise a body which is elastically
deformable upon contact with the tower wall aperture and
following a tightening adjustment of the axial clamp force
adjuster with the main- or sub-panel in position at a tower
wall. Preferably the clamp head is made from a material
such as polyamide which is considerably more deform-
able than steel and preferably having an elastic modulus
less than 12GPa or less than 10GPa or less than 8GPa
or less than 6GPa. Preferably, the clamp head has a
considerably lower surface hardness than steel. In em-
bodiments, the clamp head may be made from a plastics
material. Preferred materials may include aliphatic polya-
mides such as a Nylon™ material or other polyamides
or other similarly elastically deformable resilient material.
In aspects, the clamping surface of the clamp head may
comprises the deformable clamp head material, which
may preferably, have a Shore D hardness less than 95
or a Rockwell R hardness less than 130. The clamp head
material may optionally have a shear modulus less than
10GPa or less than 8GPa or less than 6GPa. In aspects,
the deformable clamp head material comprising a plas-
tics material having a shear modulus less than 6GPa and

an elastic modulus less than 4GPa.
[0024] A clamp head is preferably shaped and posi-
tioned in a fixing element such as to enable an axial pull-
ing force to be applied to a radially inward region of the
clamp head while the clamp head transmits a pushing
force against an immovable tower wall aperture interior
surface through a portion of the clamp head which is lo-
cated or positioned radially outward of the point of appli-
cation of the pulling force. As such, a pushing force may
be applied to a tower wall aperture interior surface, in
particular at a location radially outward from the point of
application of the pulling force. The clamp head may
thereby be subject to shear forces. A landing pad or a
series or landing pads or one or more landing strips may
be applied to the interior surface of the tower wall aperture
to protect it from friction damage by the application of a
clamping force. Such pads may preferably be non-me-
tallic or non-ceramic or made from a plastics material
such as a Nylon™ or other resilient, preferably smooth-
surfaced materials.
[0025] Therefore, in preferred embodiments the clamp
head may be axially adjustable in relation to an anchoring
point on the access panel or part thereof. This arrange-
ment may preferably allow a separation distance be-
tween a clamp anchoring point on an access panel por-
tion and the relevant clamp head to be axially varied by
means of an adjuster. In this context, the axial variation
is in a direction or comprises a component in a direction
along or parallel to the axis normal to the plane of the
access panel.
[0026] In order to ensure an optimal, possibly prede-
termined, radial seating of the access panel in a tower
wall aperture the clamp head may exhibit a generally
axially extending surface having a tapered profile in a
radial direction thereof. This arrangement will ensure that
as the axial clamp is tightened with an access panel por-
tion in position in a tower wall aperture, the clamp head
will be drawn towards its anchoring point on the access
panel. Its tapered axially extending surface will thereby
advance past and along a rim region of the tower wall
aperture and engage therewith to radially nudge the rel-
evant portion of the access panel into an intended radial
seating position of the access panel portion in the wall
aperture.
[0027] In some embodiments, the fixing elements such
as axial clamps may be removably connectable or se-
curable to the access panel or to portions thereof. This
will for example enable exchange or replacement of fixing
elements or parts thereof if required. In embodiments at
least an anchor or anchor point of a fixing element may
be permanently connected to a portion of the access pan-
el such as by welding or by forming as an integral part
of the access panel.
[0028] In a further aspect, the invention relates to a
wind turbine tower provided with a service aperture ex-
tending radially about an aperture main axis and com-
prising an access panel removably secured therein. The
access panel in particular is comprised of a main panel
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and a sub-panel, each of which may be fitted into the
aperture in separate or sequential operations. The ac-
cess panel is in particular an access panel as described
or defined herein.
[0029] In particular, a tower of the invention may com-
prise a service aperture in a base region of the tower
wall, which region may, in some models such as offshore
models, correspond to a transition piece between a jacket
or monopile and a tower base. In some cases, the tower
base region may correspond to an upper region of a
monopile. A tower according to the invention is defined
in appended claim 11. Optional features thereof are de-
fined in appended subclaim 12.
[0030] Accordingly, in preferred aspects, the main pan-
el of the access panel may comprise a set of fixing ele-
ments - in particular axial fixing elements - which securely
fix the main panel in place at the tower wall aperture. In
preferred aspects, also a sub-panel or each sub-panel
is also provided with fixing elements preferably of the
same or similar type. By means of the fixing elements,
the access panel may be secured in place at the tower
wall aperture.
[0031] Preferably, in accordance with the invention,
and where the tower walls are of steel, an access panel
may be fixed to the tower wall aperture by means of fixing
elements without requiring welded fixing elements or
welded fixings at, nearby or around the tower wall aper-
ture. In particular, in this regard, it is possible to com-
pletely avoid or very substantially to reduce to an absolute
minimum, the number of welds applied onto the tower
wall. In particular, the access panel may be fixed securely
to the tower wall without the use of tower wall welds for
the fixing. Whilst in may be unavoidably necessary to
apply some minimal welds at or nearby a tower wall ap-
erture, such as for hanging sundry, relatively small non-
structural fixings, these may be limited to minimal welds
with little or no stress-concentrating impact on the tower
wall. Hence, in aspects, the invention allows avoidance
or significant reduction of welds near a tower wall aper-
ture. Preferably, in aspects of the invention, the tower
wall interior surface in the region of the service aperture
is substantially smooth, uninterrupted by holes or welds.
[0032] Similarly, in aspects of the tower of the inven-
tion, an access panel may be fixed to the tower wall ap-
erture by means of fixing elements without requiring blind
or through holes at, nearby or around the tower wall ap-
erture. In particular, in this regard, it is possible to com-
pletely avoid or very substantially to reduce to an absolute
minimum, the number of holes applied onto or pierced
into the tower wall. In particular, the access panel may
be fixed securely to the tower wall without the use of
tower wall holes for the fixing. Whilst in may be unavoid-
ably necessary to apply some minimal holes at or nearby
a tower wall aperture, such as for hanging sundry, rela-
tively small non-structural fixings, these may be limited
to minimal holes with little or no stress-concentrating im-
pact on the tower wall. Hence, in aspects, the invention
allows avoidance or significant reduction of holes near a

tower wall aperture.
[0033] In preferable aspects of the invention, the ac-
cess panel in the tower wall aperture may be dimen-
sioned to completely close, i.e. to cover the entire pe-
riphery of the tower wall aperture. This does not exclude
the provision of ventilation apertures of various types in
either a main- or a sub- panel nor does it exclude the
provision of an auxiliary door aperture such as an auxil-
iary doorframe in a main panel or in a sub-panel. As men-
tioned, a main panel may close, surround or cover a main
region of the tower wall aperture while a sub-panel may
cover, surround or close a first sub-region of the aperture.
If there is more than one sub-panel, then each respective
sub-panel may close, cover or surround a successive
second, third or further sub-region of said aperture etc.
[0034] In a further optional aspect, the tower wall base
region according to the invention may be made from
sheet steel. In particular such sheet steel walls may have
a thickness greater than 25mm or 30mm or 40mm or
50mm. In some cases, wall thickness may be of the order
of 60mm or more. In aspects, the tower wall thickness
may be substantially constant around the entire aperture,
or perhaps +/- up to 5mm.
[0035] Alternatively, in further aspects of the invention,
the tower of the invention may be defined as a wind tur-
bine tower having a tower top region and a tower base
region and comprising a longitudinally extending gener-
ally cylindrical wall; said tower wall having a wall thick-
ness; said tower defining an interior region within said
wall and an exterior outwith said wall; said tower wall
being provided with a service aperture at a base region
thereof, which aperture extends radially about an aper-
ture main axis and which aperture is dimensioned to allow
passage of personnel and equipment between said ex-
terior and said interior region; wherein said tower further
comprises an access panel removably fixed at said tower
aperture; wherein said access panel further comprises
an auxiliary door aperture; wherein said access panel is
an access panel as described herein or according to any
claim 1-10.
[0036] In aspects, the invention also comprises a meth-
od for fixing an access panel into a wind turbine tower
service aperture, the method comprising placing a sub-
panel of an access panel at a first region of the aperture
and precisely adjusting the relative radial position be-
tween the sub-panel and the service aperture to thereby
bring a bearing surface of the sub-panel into a predeter-
mined position in relation to the aperture. The method
thereafter further comprises positioning a main panel of
the access panel in the aperture at a main region of the
aperture by abutting a reference surface of the main pan-
el against the bearing surface. The method of the inven-
tion preferably additionally requires both the sub-panel
and the main panel to be fixed securely in position. This
may preferably be achieved, according to aspects of the
invention, by first securely fixing the sub-panel in position
prior to positioning the main panel in the aperture with its
reference surface adjacent or abutting a bearing surface
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of the sub-panel. The main panel may preferably be fixed
in position after it has been placed into its desired position
in the aperture. In some aspects, there may be a degree
of adjustment of the radial position of the main panel in
the aperture prior to fixing it securely. This latter step may
not be necessary according to other aspects, notably in
cases for which a positioning of the main panel in relation
to the sub-panel suffices to adequately locate the main
panel in its desired predetermined position in the service
aperture. A method for fixing an access panel in position
in a wind turbine tower wall is defined in appended claim
13. Further optional features thereof are defined in ap-
pended subclaim 14.
[0037] In preferred aspects, the access cover in the
method of the invention is an access panel as described
herein and preferably the wind turbine tower wall aperture
into which the access panel is fitted extends generally
radially about an aperture axis passing normally through
the dominant plane of the aperture. In preferred aspects,
the aperture may have an oblong or generally oval shape
such that it preferably comprises two ends or end regions
and two sides or side regions. According to the method
of the invention, the access panel comprises a main panel
having a reference surface at an edge thereof and a sub-
panel having a bearing surface at an edge thereof. In
preferred aspects, the method may comprise positioning
the sub-panel a first region of the aperture being at an
upper or lower end of the aperture by placing it at a upper
or lower end of the aperture before making a final radial
positional adjustment to bring it into its predetermined
bearing position.
[0038] Optionally, radial positional adjustment of the
sub-panel may be achieved by means of an adjustable
radial locator, in which case, the method may include
adjusting it to thereby controllably vary the relative posi-
tion of the bearing surface in the aperture in such a man-
ner and to an extent necessary to bring it into its prede-
termined bearing position. In aspects, the sub-panel may
comprise one or more radial locators.
[0039] In general, the method of the invention provides
the advantage that the main panel may be inserted into
position in the tower wall aperture without needing addi-
tional fine adjustment of its position, by relying on an abut-
ment between the pre-positioned and fixed bearing sur-
face of the sub-panel and the reference surface of the
main panel, to bring the main panel in one step and ac-
curately into its desired position in the aperture. This can
in particular avoid a need to both make fine positional
adjustments to the main panel, which in many cases may
be quite large, for example of the order of between three
to eight metres across its height extent, while at the same
time suspending the main panel at the aperture, for ex-
ample by means of a lifting device. Alternatively, in some
aspects, there may be provided one or more radial loca-
tors for enabling an adjustment to the radial seating of
the main panel in the aperture. In embodiments one or
more radial locator may be provided mounted or con-
nected to the sub-panel. In still further embodiments

there may be one or more radial locator provided con-
nected to or mounted on the main panel. The invention
further encompasses a method of use of an access panel
in a wind turbine tower as described herein. The method
may in particular consist in a method for bringing large
equipment into or out of a wind turbine tower through an
access panel which may be an access panel as herein
described. In aspects, the access panel main panel may
include an auxiliary doorframe and an auxiliary door di-
mensioned to allow passage of service personnel there-
through. The method includes removing the main panel
from the aperture while leaving a sub-panel having a
bearing surface in place in the aperture, and thereafter
moving the large equipment through the aperture with
the assistance of a lifting device such as a crane. The
method may in particular be followed by replacing the
main panel in the aperture preferably using a lifting de-
vice, by bringing the main panel into abutment with the
fixed bearing surface of the sub-panel and thereafter po-
sitioning the main panel in the aperture before fixing it in
place as described herein. A method of the invention is
defined in appended claim 15. Further optional features
thereof and additional features and embodiments of all
aspects of the invention are defined herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The invention and aspects thereof will now be
described in more detail, and by way of non-limiting ex-
amples, with reference to the not-to-scale, figurative
drawings, in which:

Figure 1 shows a schematic illustration of a wind
turbine according to aspects of the invention includ-
ing a service aperture;

Figure 2 shows a schematic illustration of a further
wind turbine according to aspects of the invention
including a service aperture. Fig. 2a shows some
details of a variant;

Figure 3 shows a schematic illustration of a slightly
enlarged view of an access panel according to as-
pects of the invention on a wind turbine tower;

Figure 3a shows a detail from Fig. 3;

Figure 4 shows a perspective illustrative view of an
interior side of an access panel according to aspects
of the invention;

Fig. 4a shows an interior elevation view of an access
panel according to aspects of the invention;

Figure 5 shows a partially cutaway perspective illus-
trative view of an edge region of a main panel of an
access panel according to aspects of the invention:
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Figure 6 shows a partially closed wind turbine tower
aperture according to aspects of the invention;

Figure 7 shows a schematic illustration of wind tur-
bine tower aperture fully closed by an access panel
according to aspects of the invention;

Figure 8 shows a schematic illustration of a fixing
element according to aspects of the invention;

Figures 9a and 9b show a schematic illustration of
further aspects of a fixing element according to as-
pects of the invention;

Figure 10 shows a schematic illustration of a locator
according to aspects of the invention;

Figures 11a and 11b show a schematic illustration
of further aspects of a locator according to aspects
of the invention;

EXAMPLES OF ASPECTS OF THE INVENTION

[0041] The towers 2 illustrated in Figs. 1 and 2 are
shown with a schematically indicated access panel 10
according to aspects of the invention and fitted over a
service aperture 7 in the tower wall 8. In both Figs. 1 and
2, the service aperture is provided in a base region of the
tower 2. In Fig. 1, the service aperture 10 is shown pro-
vided in a base region of the tower 2, close to a foundation
near ground level, while in Fig. 2a, it is shown (dashed
lines) in a transition piece 120 also known as an inter-
mediate segment, which may connect the tower to a jack-
et or to a monopile type foundation 150 suggested in the
illustration in dotted lines. For the purposes of this dis-
closure, a base region of a tower may be deemed to
include a transition piece or intermediate segment 150.
In some aspects, an external platform may be provided
in a base region of a tower 2, as suggested in Fig. 2. In
the illustrations of Figs. 1 and 2, the access panel 10 is
shown in two parts, a main panel and a sub-panel, details
of which are discussed below. Also visible in the access
panel 10 is an optional auxiliary door 90 which allows
access for service personnel without requiring opening
of the entire access panel.
[0042] Fig. 3 shows some more detail of a tower 2 base
region including a service aperture 7 covered by an ac-
cess panel 10 in which is optionally located an auxiliary
door 90 for access by service personnel. The access
panel 10 can be clearly seen in two parts, namely a main
panel 60 and a sub-panel 80. These two elements abut
along a common seam 76 defining an abutting contact
boundary between the two panels of the access panel.
The sub-panel 80 is shown here with a ventilation aper-
ture 38 by way of optional additional feature. In some
embodiments no such ventilation aperture 38 may be
provided, or it may be provided elsewhere in the tower
2, in some cases for example, at a location higher up the

tower 2 (not shown). A hoisting point 19 is illustrated on
the main panel 60 of the access panel 10 and is shown
schematically in greater detail (Fig. 3a) in a cutaway side
view of an access panel top portion. The illustrated ex-
emplary hoisting point 19 comprises a back plate 18 with
an eye 17 rigidly fixed thereto. The backplate 18 is se-
curely fixed to the main panel 60 at an upper region there-
of and allows the main panel 60 to be suspended in a
more or less vertical orientation when hoisted by a lifting
device such as a crane (not shown). Also indicated in
Fig. 3 is the rim 9 of the service aperture 7 shown by way
of a dotted line. Optionally, the access panel may, at an
exterior topmost portion thereof, be provided in the shape
of a pointed gable to deter bird-nesting tendencies which
might otherwise conflict with a need to open the access
panel. In this context the term "topmost" denotes the high-
est part of the access panel when it is in position at a
tower wall aperture.
[0043] The access panel 10 is generally shaped and
configured to be seatingly fitted and secured at the tower
service aperture 7. To that end, the access panel 10 and
the service aperture have a generally similar shape,
wherein the access panel 10 is dimensioned such that it
is large enough to completely fill the service aperture 7
and to exhibit a slight radial overlap, extending over and
onto the tower wall outside surface 31. The example
shown in Fig. 4 is of a generally oval-shaped aperture 7
and access panel 10, wherein the opposite longitudinal
sides of the oval shape are generally straight and parallel.
The ends of the aperture 7 are generally curved and the
access panel 10 may advantageously be corresponding-
ly curved at its ends. As mentioned, in embodiments,
there may be a small departure from a strict curved end
of an access panel or portion thereof provided always
that the overall extent of the access panel 10, including
all its parts, is sufficient to cover the radial extent of the
service aperture 7.
[0044] In aspects, of the invention a wind turbine tower
2 may comprise a tower top region and a tower base
region and a longitudinally extending generally cylindrical
wall 8. A tower wall 8 may in particular have a wall diam-
eter which progressively decreases in a direction from
the base region towards the top region. The tower wall
8 may have having a wall thickness which progressively
decreases in a direction from the base region towards
the top region. The tower 2 may in particular define an
interior region within the wall 8 an exterior outwith the
wall 8. The tower wall 8 is provided with a service aperture
7 in its base region, which aperture extends radially about
an aperture main axis and which aperture 7 is dimen-
sioned to allow passage therethrough of personnel and
equipment between the exterior and the interior region.
The tower 2 according to the invention further comprises
an access panel 10 removably fixed at the tower aperture
7 and as herein described or defined.
[0045] In further optional aspects, the tower wall 8, at
a region adjacent the service aperture 7, for example
within 1m of the aperture edge face 32, comprises neither
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through-holes nor structural welds. In this context, a
structural weld may be a weld which directly or indirectly
supports the weight of the access panel 10 or at least a
substantial or major part of it.
[0046] Preferably, the tower wall 8 has a weather- and
waterproof painted surface extending over substantially
all the exterior region of the wall 8 adjacent the aperture
7. Preferably, the painted surface extends all around an
inner rim 9 of the aperture 7 and preferably the painted
surface extends about substantially all of an interior wall
region 33 and exterior wall region 31 adjacent the aper-
ture 7.
[0047] A view of the access panel 10 can be seen in
Fig. 4 which illustrates the panel from a generally interior
perspective view. A main panel 60 is shown with an op-
tional raised side wall 16. Also sub-panel 80 has a raised
side wall 15. In embodiments, the side wall 16, 15 of the
access panel 10 may have a variable depth in order better
to accommodate a possible curvature of the tower aper-
ture wall 8. In embodiments, a cover panel 63 of the main
panel 60 may be planar, in particular, it may preferably
be substantially flat. In embodiments, it may be provided
with a slight curvature equal to or less than the tower wall
8 curvature at its service aperture 7 region. Also the sub-
panel 80 has a generally planar cover panel portion 83.
As with the main panel cover portion 63, the sub-panel
cover portion may also be planar, being either substan-
tially flat or slightly curved. In general, it is preferred for
the planar cover portion 63, 83 of the main and sub-panel
to be conformed to each other. In some aspects, it may
be preferred to provide the cover panel 83 of the sub-
panel 80 separate from a sub-panel frame although this
is not illustrated. Also shown in Fig. 4 is an optional facing
rim 55 around the side wall 16 of the access panel 10
which may provide a broader connection surface be-
tween the access panel 10 and a tower wall 8. The facing
rim 55 or simply the rim of the side wall 16 may preferably
be provided with a sealing bead 57 (not shown in Fig. 4)
to improve a weatherproof connection between the ac-
cess panel 10 and a tower wall 8 and to prevent damage
to the tower wall outer surface 31 treatment (if any) such
as weatherproof paint.
[0048] The access panel extends radially about a main
axis 23 which may also be called a closure axis. It denotes
an axis normal to the plane of the access panel 10, in
particular, normal to a cover panel 63 thereof. It may be
coincident with the main axis of a tower wall aperture 7
when fitted in position thereat. The generally planar ac-
cess panel 10 extends generally radially about the main
axis 23. The access panel 10 may comprise fixing ele-
ments 40 although these are only partially illustrated for
simplicity. In particular the fixing elements 40 may com-
prise axial clamps 41 of which - for simplicity - only the
anchor portions 42 are shown in Fig. 4. These are fixed
to the main panel 60 and also to the sub-panel 80. The
number and distribution of the axial clamps 41 may be
varied according to circumstances such as according to
the overall size of the access panel 10. In addition, the

sub-panel 80, is shown having radial locators 70 which
are adjustable in a generally radial direction 24 of the
access panel 10 and thereby also in a radial direction of
the sub-panel 80. Adjustment of the locators 70 moves
a foot 74 of the locator 70 in a radial direction 24, that is
to say in a direction generally outward or outboard from
the sub-panel 80 and generally parallel to the dominant
plane of the sub-panel 80. In this context, the dominant
plane of the access panel 10 or sub-panel 80 or main
panel 60 may be considered to coincide with the plane
of its respective cover panel 63, 83. It may lie parallel to
the dominant plane of a tower wall service aperture 7,
when the access panel 10 is fitted therein.
[0049] The sub-panel 80 comprises a bearing surface
86 along one edge thereof. In the illustration, the bearing
surface presents a planar, flanged face although this is
not essential. The bearing surface 86 is configured to co-
operate with and to abuttinlgy connect with a correspond-
ingly shaped reference surface 66 provided along one
edge of the main panel 60. The abutting, co-operating
bearing and reference surface thereby constitute a seam
76. For improved weatherproofing, a sealing strip may
optionally be provided along the seam 76. The seam 76
comprises two mutually separable or releasable parts.
In particular, the seam 76 may comprise reference sur-
face 66 and a bearing surface 86. It is not intended to be
a permanent fixed connection. The configuration of the
respective bearing and reference surfaces 86, 66 may
be varied to be overlapping or engaging if desired. Pref-
erably, the sub-panel 80 bearing surface 86 presents a
support and locating surface for the main panel 60.
[0050] Fig. 4a shows an elevation view of an access
panel 10 similar to the panel of Fig. 4, with some slight
constructional variations. A pointed gable is shown atop
the access panel 10 and the exemplary fixing elements
40 are illustrated in position at the periphery of the access
panel 10. The cover panel 63 of the main panel 60 is
shown as a composite panel made from connected piec-
es of panelling. In particular, the gabling is created using
additional panel portions although these are not separate
panels from the main panel 60 as they are not independ-
ent or separately positionable in the aperture 7. In the
illustrated embodiment, the sub-panel comprises four lo-
cators 70. The sub-panel 80 is configured to extend
across a first sub-region of an aperture 7 which extends
in a vertical, height direction of the aperture of less than
one fifth of the overall aperture height, measured from
the inside edge face of the aperture 7.
[0051] In Fig. 5, there is shown a more detailed per-
spective cutaway view from below an exemplary main
panel 60 in which a reference surface 66 is provided in
the form of a groove, thereby configured to abuttingly co-
operate with a projecting bearing surface 86 of a sub-
panel 80 which may seatingly engage inside the groove
66. Also visible in Fig. 5 is a sealing bead 57 along the
facing edge of the raised side wall 16. Fixing elements
40 illustrated in the form of axial clamps 41 are shown
by way of example, further details of which are discussed
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below. The axial clamps 41 act to provide a fixing or
clamping force generally along a clamping axis 43, par-
allel to a main- or closure axis 23 of the access panel 10.
[0052] In Fig. 6, there is shown a sub-panel 80 of an
access panel 10 from a viewpoint within the tower 2 show-
ing a tower wall 8 interior surface 33 in a region surround-
ing the service aperture 7. The sub-panel 80 comprises
locators 70 which are radial locators. The example which
is illustrated shows two locators at the sub-panel 80 al-
though in some cases a single one may suffice. Alterna-
tively, three or four locators 70 may be preferred at a sub-
panel 80. The sub-panel 80 is shown covering a first sub-
region 54 of the service aperture 7, while a main region
52 thereof is open. For simplicity, fixing elements 40 are
shown only in part, namely in the form of anchoring por-
tions 40 connected to the sub-panel 80. As discussed in
the context of Fig. 4, the locators 70 allow radial adjust-
ment of the sub-panel 80 such that the sub-panel bearing
surface 86 may be accurately positioned in a bearing
position in the aperture 7. Hence, in Fig. 6, the sub-panel
may be said to be positioned in the aperture 7 although
not securely fixed thereto. The precise seating of the sub-
panel 80 may be carried out by adjusting the locators 70
such that the bearing surface 86 is positioned accurately
in a predetermined bearing position within the aperture
7. In the example illustrated, the bearing surface 86 may
extend, in its predetermined position, substantially
across a curved end region of the aperture 7. In preferred
aspects, the bearing surface 86 may be substantially pla-
nar although a surface with a slight curvature such as a
concavity may assist rapid seating of a corresponding
reference surface 66.
[0053] In Fig. 7, there is additionally illustrated a main
panel 60 with fixing elements 40 which may be axial
clamps 41. Also the sub-panel 80 is shown, in this ex-
ample, with fixing elements 40 which secure the access
panel 10 in position at the service aperture 7. In this il-
lustration, the access panel 10 is shown fixed in position
by the fixing elements 40. In other words, both the main-
and sub-panels 60, 80 are independently fixed in position
and contacting each other, thereby making up the access
panel 10 which covers the full radial extent of the service
aperture 7.
[0054] Also visible in Fig. 7 is a reference surface 66
of the main panel 60 in abutting relationship with the bear-
ing surface 86 and thereby forming a connection in the
form of a common seam 76. The seam 76 may addition-
ally comprise a sealing strip (not shown) to improve its
properties against the influence of weather outside the
tower. The main panel is shown without radial locators
70 although these may optionally be provided if desired
although it is not essential to do so and faster installation
of the main panel 60 may be achieved without locators.
Preferably, the main panel 60 is located in position in the
aperture 7 by placing it against the bearing surface 86 of
the previously installed sub-panel 80 such that its refer-
ence surface 66 co-operates therewith. Moreover, the
view illustrated in Fig. 7 is from within the tower 2: it can

be seen that with the fixing elements 40 and locators 70
positioned on the interior surfaces of the elements of the
access panel 10 are accessible from within the tower 2.
Securing the access panel 10 in position or releasing it
from its secured position may thereby advantageously
be carried out from within the tower 2.
[0055] An optional auxiliary door 90 may also be pro-
vided in the access panel 90. As can be appreciated from
the relatively smaller dimensions of the auxiliary door 90
in relation to the service aperture 7, the door is intended
for use by personnel while the dimensions of the aperture
7 allow for the passage through it of large pieces of equip-
ment, larger than the auxiliary door dimensions. Since it
is not envisaged to need to move large pieces of equip-
ment through the service aperture 7, its fixing elements
40 may be of a significantly different type than the open-
ing mechanism of the auxiliary door 90 which may be
expected to be in relatively frequent use. Where an aux-
iliary door 90 is encompassed within the main panel 60,
the positioning of the main panel 60 across a main region
52 of the aperture 7 thereby also puts the auxiliary door
90 into position.
[0056] Locators 70 which allow to adjust and to hold
the position of a part of an access panel 10, such as a
sub-panel 80, in a tower wall aperture 7 may take a variety
of forms in accordance with the invention. One embodi-
ment of a radial locator will be described with reference
to Figs. 10, 11a and 11b. A similar locator 70 can also
be seen in Fig. 4. A locator may comprise a radially dis-
placeable foot 74, capable of being moved and adjusted
in a radial direction 24 of the access panel 10 generally
parallel to the plane of the panel. The foot 74 may pref-
erably comprise a pad made from an elastic material such
as rubber or synthetic rubber and which offers a high
level of friction when contacting a counter surface or
when urged thereagainst. The foot 74 is fixed to an ad-
justment shaft 77 which is held in a support flange 72
illustrated in the form of a bracket fixed or welded at its
base to a part of the access panel 10 such as a sub-panel
80 in particular a cover panel 83 thereof. The support
flange 72 may comprise a projecting portion 79 which
may be a main plate, the projecting portion being fixed
to the access panel 10 or a portion 60, 80 thereof and
being provided with an aperture or recess. A prop 78 may
extend from the support flange 72 projecting portion 79
to the access panel 10 to provide an abutment for a push-
ing action of the locator foot 74 and shaft 77. An adjuster
75 in the form of a nut may be actuated to controllably
impart a translation of the shaft 77 in a radial direction
24. In particular, actuating the adjuster 75 has a surface
which pushes against a surface of the support flange 72
to thereby urge the shaft 77 and the foot 74 at a radially
outermost end thereof in a radially outward direction.
Conversely, actuation of the adjuster 75 in an opposite
direction allows the locator shaft 77 and its foot 74 to
retract inwards towards the support flange 72. A tighten-
ing nut 73 on the shaft 77 may be used to tighten the foot
74 and shaft 77 in a retracted or extended position. In
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embodiments, the tightening nut 73 may be on a side of
the support opposite the actuator 75. In embodiments,
an adjuster 75 may take the form of a radially flared nut
with a waisted portion projecting through an aperture in
the support flange 72. A driving surface of the flared nut
may be provided at the flared portion or at the waisted
portion. In each case, the actuator 75 driving surface can
be provided such that the driving surface is positioned at
a face of the support flange 72 bracket opposite a prop
78, thereby assuring improved access by an adjustment
tool when adjusting the shaft 77 and foot 74 radially in-
ward or outward. When placed in a tower wall aperture,
the foot 74 may be brought to bear against an aperture
edge face. The relative position of the associated sub-
panel 80 in the aperture 7 can be controllably adjusted
and varied by actuating the adjuster 75 and tightening
as necessary to set it in position at a relative distance
from the aperture edge 32 which may in particular cor-
respond to a predetermined position of the bearing sur-
face 86 of the sub-panel 80.
[0057] The particular design of the fixing elements 40
which are illustrated by way of example as axial clamps
41 will be discussed with reference to Figs. 8, 9a and 9b.
An axial clamp 41 comprises an anchor 42, which in this
case is shown in the form of a boss which is fixed or
welded to the access panel 10 or cover panel 83, 63
thereof.
[0058] In some embodiments, the anchor 42 may be
provided at the side wall 16 or 15 of a main- or sub-panel
60, 80. A clamp head 45 is shown optionally having a
narrow waist 35 and a flared claw 36. A shank 49 has a
main axis 43 which may be parallel to a closure axis in
relation to the access panel 10 or aperture 7. The shank
49 connects the clamp head 45 and the anchor 42 via
an adjustment actuator 44 and a shim 46. In embodi-
ments, the shank 49 may be in the form of a threaded
bolt. In the embodiment illustrated, the axial clamp 41
thereby optionally comprises a clamp force adjuster 44,
a threaded part of which is also the main shank 49 of the
axial clamp 41. In the case illustrated, the clamp force
adjuster 44 comprises a threaded shaft and a nut. In the
case illustrated, actuation of the clamp force adjuster 44
has the dual effect of applying a clamping force via the
claw portion 36 and adjusting the effective length of the
main shank 49. The clamp head 45 is preferably made
of a resilient, elastically deformable material which is de-
formable under clamping forces applied by manually
tightening of the axial clamp 41. The clamp head 45 pref-
erably has a smooth surface and has sufficiently low
hardness and sufficient elasticity such that it is not sus-
ceptible to scratch or damage a coating on the surface
of the tower wall 8. The waist 35 presents an axially ex-
tending alignment surface 47 which serves to radially po-
sition the access panel 10 against an edge face 32 of the
service aperture 7.
[0059] Advantageously, the clamp head 45 further
comprises an axially tapered surface 48 adjacent and
extending radially inward of the alignment surface 47.

Thus when the clamp head 45 is drawn axially along the
shank 49 towards the anchor 42 in which the shank 49
is held, the tapered surface 48 engages with the inner
rim 9 of the tower wall aperture 7 and is caused to slide
over it while at the same time pushing the access panel
10 into its intended position. The clamp head preferably
exhibits rotational symmetry about its main axis 43 which
coincides with a main longitudinal axis of a clamp shank
49.
[0060] In operation, a clamping face of the claw 36
abuts against the interior surface 33 of the tower wall 8.
The force adjuster 44 may be actuated by tightening it to
put the shank 49 under tension and transmit a claiming
force ’F’ to an interior surface 33 of the tower wall aperture
region. The claw 36 thereby serves to pull the access
panel 10 securely to abut and rest against the outside
surface 31 of the tower wall 8. A sealing bead 57 at the
access panel 10 side wall 16 may provide an improved
weather proof connection of the access panel 10 when
it is fixed and secured in position.
[0061] According to aspects of the invention, fixing el-
ements 40 enable the access panel 10 to be secured in
place at the aperture 7 preferably without requiring holes
to be drilled in the tower wall 8 or welds to be applied
thereto. Advantageously therefore, in a tower 2 according
to aspects of the invention, there may be no structural
welds on the tower wall 8 or no large welds or no welds
of any kind.
[0062] During use, when installing an access panel 10
according to the invention at the service aperture 7 of a
wind turbine tower 2, a bearing surface 86 is pre-estab-
lished in the aperture 7 by positioning a sub-panel 80 of
the access panel 10 such that its bearing surface 86
adopts a predetermined and fixed bearing position in the
aperture 7. This operation can be carried out using rela-
tively modest equipment or tools because the dimensions
of the sub-panel 80 may be relatively manageable. In
most instances, a sub-panel may be expected not to ex-
ceed a maximum dimension of about 1 or 2 metres
across. If made of a lightweight material such as alumin-
ium, it may be light enough to be handled into position
at a tower wall aperture 7 by one or two service personnel.
Adjustments to its potion can also be carried out manually
using hand held tools and by one or two members of
service personnel. Also a fixing operation of the sub-pan-
el 80, once its bearing surface has adopted the prede-
termined desired relative position in the aperture 7, pref-
erably using fixing elements such as axial clamps 41 de-
scribed herein, may be carried out by one or two service
personnel and hand held tools. A reasonably precise po-
sitioning of the sub-panel may be of importance in en-
suring a durable and weatherproof fit of the access panel
10 over a service aperture 7. Moreover, in embodiments
in which an auxiliary door 90 is provided encompassed
in the access panel 10, there is a need for the access
panel 10 to be robustly held in position in order to sustain
physical usage of the door 90 repeatedly over time. For
fixing the sub-panel in position, any appropriate fixing
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means 40 may be contemplated, including quick-fasten-
ers such as hinged lever type sprung fasteners, latching
dogs or other suitable types of clasp or clamp.
[0063] Once the sub-panel 80 is securely in position,
the much larger main panel 60 may be more swiftly
brought into position. Given its considerably larger size
and greater weight, the main panel 60 is expected to be
suspended from a crane (not shown) by a hoisting point
19 during installation. The size of the main panel 60
makes it not only heavy but susceptible to be caught by
gusts of wind making bringing it into position in the ap-
erture 7 particularly difficult, especially under windy con-
ditions. While suspended from the crane, its reference
surface 66 may be easily abutted against the bearing
surface 86 of the sub-panel 80. The predetermined ad-
justed position of the bearing surface 86 is measured to
take account of the respective, know dimensions of the
aperture 7 and of the main panel 60. When the reference
surface 66 abuts the bearing surface, a previously deter-
mined acceptable fit of the main panel 60 and thereby of
the access panel 10 as a whole at the aperture 7 is easily
guaranteed without further operations or adjustments. In
aspects of the invention, the reference surface 66 and
the bearing surface 86 may be configured to mutually
interlock such as in a tongue-and groove type arrange-
ment which adds to the effectiveness of the operation of
fittingly connecting the two elements. After positioning
the main panel 60, it can be fixed using any suitable fixing
elements 40 as discussed in relation to the sub-panel
and examples of which are described or defined herein.
The axial clamps 41 specifically described herein may
provide an additional measure to enhance the fit of the
main panel 60 and access panel 10 as a whole, such as
an axially tapered portion of a surface which abuts a serv-
ice aperture wall edge surface 32.
[0064] When moving large components such as a
transformer or other pieces of equipment though the tow-
er wall service aperture 7, the aperture 7 can be opened
by removing the main panel 60 of the access panel using
a crane as described previously, while leaving the sub-
panel 80 in place. After completing moving of large com-
ponents, the aperture 7 may be swiftly closed again with-
out requiring alignment in relation to the aperture 7 be-
cause the bearing surface 86 of the sub-panel 80 pro-
vides the requisite guidance into position. The access
panel 10 according to the invention is thereby easier to
install and easier to operate when needed.
[0065] As described herein, additional aspects of the
invention include a set of fixing elements at an access
panel which fixing elements 40 allow the access panel
to be fixed in place, secured, and operated when the
access panel 10 is required to be removed, all without
weakening the tower wall 8 and without damaging weath-
erproof coatings thereon. Thereby, the tower access ap-
erture 7 may be configured without a structural aperture
frame - in other words, the tower aperture 7 may have a
non-structural aperture frame. Similarly, the access pan-
el 10 according to aspects of the invention may preferably

be non-structural in relation to the tower 2.
[0066] As will be appreciated, in some aspects pre-
sented herein, the access panel 10 of the present inven-
tion may be suitable for implementation in outdoor struc-
tures other than wind turbines and into which access is
occasionally required for personnel or equipment and in
which fitting of the access panel or provision of a wall
aperture may present similar challenges to those de-
scribed herein in the context of wind turbine towers.

Claims

1. Access panel (10) configured for fixing to a service
aperture in a wind turbine tower wall;
said access panel (10) being generally planar;
wherein said access panel (10) comprises a main
panel (60) and an adjacent sub-panel (80);
wherein said access panel (10) comprises an auxil-
iary door aperture dimensioned to allow passage of
service personnel between said interior region and
said exterior; said sub-panel (80) comprising a bear-
ing surface (86) at an edge thereof;
said main panel (60) comprising a reference surface
(66) at an edge thereof; said main panel (60) and
said sub-panel (80) being connectable in abutment
along a common seam (76);
said seam (76) comprising a said sub-panel bearing
surface (86) and a said main panel reference surface
(66);
said main panel (60) being dimensioned to close a
main region of a said aperture whereas said sub-
panel (80) is dimensioned to close a first sub-region
of said aperture, adjacent said main region.

2. Access panel (10) according to claim 1, wherein said
reference surface (66) and said bearing surface (86)
are configured to mutually overlap or engage; pref-
erably wherein said sub-panel bearing surface (86)
presents a support and locating surface for the main
panel (60).

3. Access panel (10) according to claim 1, wherein said
door aperture is fully encompassed within said ac-
cess panel (10) main panel (60) or within a single
sub-panel thereof.

4. Access panel (10) according to any previous claim,
wherein said sub-panel (80) of said access panel
(10) comprises one or more radial locators (70)
which locators (70) provide radial adjustment be-
tween said sub-panel (80) and a said tower wall ap-
erture to thereby allow positional adjustment of said
bearing surface (86) in relation to said aperture (7).

5. Access panel (10) according to claim 4, wherein said
one or more radial locator (70) comprises an anchor
(72) fixed to said sub-panel (80), a separation ad-
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juster and a foot (74), preferably wherein said sep-
aration adjuster includes a shank (77) positioned be-
tween said anchor (72) and said foot (74), said dis-
tance adjuster being capable of varying the separa-
tion therebetween.

6. Access panel (10) according to claim 1, wherein said
main panel (60) and said sub panel (80) remain sep-
arable even while they form a seam (76) in the form
of said abutment connection; preferably wherein
said reference surface (66) and said bearing surface
(86) are configured to mutually interlock such as in
a tongue-and groove type arrangement.

7. Access panel (10) according to any previous claim,
wherein said access panel (10) comprises a set of
fixing elements (40) configured to securely fix said
panel (10) in place at a said tower wall aperture.

8. Access panel (10) according to claim 7, wherein
each said fixing element (40) comprises an axial
clamp (41), each clamp (41) comprising an anchor
(42) fixed to said access panel (10), a clamping force
adjuster (44) and a resilient clamp head (45) prefer-
ably wherein said resilient clamp head (45) is axially
adjustable in relation to said anchor (42).

9. Access panel (10) according to claim 1, wherein a
sealing strip is provided along said seam 76.

10. Access panel (10) according to claim 9, wherein said
clamp head (45) exhibits an axial surface having a
tapered profile in a radial direction thereof.

11. Wind turbine tower (2) having a generally cylindrical
wall (8);
said tower (2) defining an interior region within said
wall (8) and an exterior outwith said wall (8);
said tower wall (8) being provided with a service ap-
erture (7), which aperture (7) extends radially about
an aperture main axis (23) and which aperture (7) is
dimensioned to allow passage of personnel and
equipment between said exterior and said interior
region;
wherein said tower (2) further comprises an access
panel (10) according to any claim 1 to 10 removably
fixed at said tower aperture (7);
said access panel (10) comprising a main panel (60)
removably fixed at said aperture (7) and covering a
main region (52) of said service aperture (7) and a
sub-panel (80) removably fixed at said aperture (7)
and covering a first sub-region (54) of said aperture
(7);
and wherein said main panel (60) is removable from
said aperture (7) while leaving said sub-panel (60)
fixed in position to thereby enable movement of large
components through said service aperture (7).

12. Wind turbine tower according to claim 11, wherein
said access panel (10) is fixed to said tower wall
aperture (7) by means of fixing elements (40) at said
access panel (10) without requiring welds between
said access panel fixing elements (40) and said tow-
er wall (8).

13. A method for fixing an access panel (10) according
to any claim 1 to 10, at a wind turbine tower service
aperture (7), which aperture (7) extends radially
about an aperture main axis (23);
said access panel (10) comprising a main panel (60)
having a reference surface (66) at an edge thereof;
said access panel (10) further comprising a sub-pan-
el (80) having a bearing surface (86) at an edge
thereof;
said method comprising placing said sub-panel (80)
at a first region (54) of said aperture (7) and adjusting
the relative radial position between said sub-panel
(80) and said aperture (7) to thereby bring said bear-
ing surface (86) into a predetermined position in re-
lation to said aperture (7);
fixing said sub-panel (80) in position in said aperture
(7);
and thereafter positioning said main panel (60) in
said aperture (7) at a main region (52) of said aper-
ture (7) by abutting said reference surface against
said bearing surface (86); and fixing said main panel
(60) in position in said aperture (7).

14. Method according to claim 13, wherein said sub-pan-
el (80) comprises one or more radial locator (70);
said method including adjusting said radial locator
(70) to thereby controllably vary the position of said
bearing surface (86) in said aperture (7).

15. Method of bringing large equipment into or out of a
wind turbine tower, which tower comprises a service
aperture (7) with an access panel (10) according to
any claim 1 to 10 in a wall (8) thereof,
said access panel (10) comprising a main panel (60)
and a sub-panel (80); said method including remov-
ing said main panel (60), leaving said sub-panel (80)
in place; and moving said large equipment through
said aperture (7) with the assistance of a lifting de-
vice.

Patentansprüche

1. Zugangsplatte (10), die zur Befestigung an einer
Serviceöffnung in der Wand eines Windkraftanla-
genturms konfiguriert ist;
wobei die Zugangsplatte (10) im Allgemeinen eben-
flächig ist;
wobei die Zugangsplatte (10) eine Hauptplatte (60)
und eine benachbarte Teilplatte (80) umfasst;
wobei die Zugangsplatte (10) eine Hilfstüröffnung
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umfasst, die so bemessen ist, dass sie einen Durch-
gang von Servicepersonal zwischen dem Innenbe-
reich und dem Außenbereich erlaubt; wobei die Teil-
platte (80) eine Auflagefläche (86) an einer Kante
davon umfasst; wobei die Hauptplatte (60) eine Re-
ferenzfläche (66) an einer Kante davon umfasst; wo-
bei die Hauptplatte (60) und die Teilplatte (80) ent-
lang einer gemeinsamen Naht (76) aneinandersto-
ßend verbindbar sind;
wobei die Naht (76) eine Teilplatten-Auflagefläche
(86) und eine Hauptplatten-Referenzfläche (66) um-
fasst;
wobei die Hauptplatte (60) so bemessen ist, dass
sie einen Hauptbereich der Öffnung verschließt, wo-
hingegen die Teilplatte (80) so bemessen ist, dass
sie einen ersten Teilbereich der Öffnung, benachbart
zum Hauptbereich, verschließt.

2. Zugangsplatte (10) nach Anspruch 1, wobei die Re-
ferenzfläche (66) und die Auflagefläche (86) so kon-
figuriert sind, dass sie sich gegenseitig überlappen
oder ineinander greifen; bevorzugt, wobei die Aufla-
gefläche (86) der Teilplatte eine Träger-und Positi-
onierungsfläche für die Hauptplatte (60) darstellt.

3. Zugangsplatte nach Anspruch 1, wobei die Türöff-
nung vollständig innerhalb der Hauptplatte (60) der
Zugangsplatte (10) oder innerhalb einer einzelnen
Teilplatte davon eingeschlossen ist.

4. Zugangsplatte (10) nach einem der vorstehenden
Ansprüche, wobei die Teilplatte (80) der Zugangs-
platte (10) eine oder mehrere radiale Positioniervor-
richtungen (70) umfasst, wobei diese Positioniervor-
richtungen (70) eine radiale Einstellung zwischen
der Teilplatte (80) und einer Turmwandöffnung be-
reitstellen, um dadurch eine Positionseinstellung der
Auflagefläche (86) in Bezug auf die Öffnung (7) zu
erlauben.

5. Zugangsplatte (10) nach Anspruch 4, wobei die eine
oder mehrere radiale Positioniervorrichtung(en) (70)
einen Anker (72), der an der Teilplatte (80) befestigt
ist, eine Abstandseinstellvorrichtung und einen Fuß
(74) umfasst bzw. umfassen, wobei die Abstands-
einstellvorrichtung bevorzugt einen Schaft (77) ein-
schließt, der zwischen dem Anker (72) und dem Fuß
(74) positioniert ist, wobei die Abstandseinstellvor-
richtung in der Lage ist, den Abstand dazwischen zu
variieren.

6. Zugangsplatte (10) nach Anspruch 1, wobei die
Hauptplatte (60) und die Teilplatte (80) auch dann
beabstandbar bleiben, während sie eine Naht (76)
in der Form der Stoßverbindung bilden; bevorzugt,
wobei die Referenzfläche (66) und die Auflagefläche
(86) so konfiguriert sind, dass sie sich gegenseitig
verriegeln, wie z.B. in einer Art von Nut- und Feder-

Anordnung.

7. Zugangsplatte (10) nach einem der vorstehenden
Ansprüche, wobei die Zugangsplatte (10) einen Satz
von Befestigungselementen (40) umfasst, die so
konfiguriert sind, dass sie die Platte (10) sicher an
der Stelle an der Turmwandöffnung befestigen.

8. Zugangsplatte (10) nach Anspruch 7, wobei jedes
Befestigungselement (40) eine axiale Klemme (41)
umfasst, wobei jede Klemme (41) einen an der Zu-
gangsplatte (10) befestigten Anker (42), eine
Klemmkraft-Einstellvorrichtung (44) und einen elas-
tischen Klemmkopf (45) umfasst, wobei der elasti-
sche Klemmkopf (45) bevorzugt in Bezug auf den
Anker (42) axial einstellbar ist.

9. Zugangsplatte (10) nach Anspruch 1, wobei ein
Dichtungsstreifen entlang der Naht 76 bereitgestellt
ist.

10. (10) nach Anspruch 9, wobei der Klemmkopf (45)
eine axiale Fläche zeigt, die ein konisches Profil in
einer radialen Richtung davon aufweist.

11. Windkraftanlagenturm (2), der eine im Allgemeinen
zylindrische Wand (8) aufweist;
wobei der Turm (2) einen Innenbereich innerhalb der
Wand (8) und einen Außenbereich außerhalb der
Wand (8) definiert;
wobei die Turmwand (8) mit einer Serviceöffnung (7)
bereitgestellt ist, wobei sich die Öffnung (7) radial
um eine Öffnungshauptachse (23) erstreckt und wo-
bei die Öffnung (7) so bemessen ist, dass sie den
Durchgang von Personal und Ausrüstung zwischen
dem Außen- und dem Innenbereich erlaubt;
wobei der Turm (2) weiter eine Zugangsplatte (10)
nach einem der Ansprüche 1 bis 10 umfasst, die ab-
nehmbar an der Turmöffnung (7) befestigt ist;
wobei die Zugangsplatte (10) eine Hauptplatte (60),
die abnehmbar an der Öffnung (7) befestigt ist und
einen Hauptbereich (52) der Serviceöffnung (7) ab-
deckt, und eine Teilplatte (80) umfasst, die abnehm-
bar an der Öffnung (7) befestigt ist und einen ersten
Teilbereich (54) der Öffnung (7) abdeckt;
und wobei die Hauptplatte (60) von der Öffnung (7)
abnehmbar ist, während die Teilplatte (60) ortsfest
befestigt bleibt, um dadurch die Bewegung großer
Komponenten durch die Serviceöffnung (7) zu er-
lauben.

12. Windkraftanlagenturm nach Anspruch 11, wobei die
Zugangsplatte (10) an der Turmwandöffnung (7) mit-
tels Befestigungselementen (40) an der Zugangs-
platte (10) befestigt ist, ohne dass Schweißverbin-
dungen zwischen den Befestigungselementen (40)
der Zugangsplatte und der Turmwand (8) erforder-
lich sind.
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13. Verfahren zum Befestigen einer Zugangsplatte (10)
nach einem der Ansprüche 1 bis 10 an einer Ser-
viceöffnung (7) eines Windkraftanlagenturms, wobei
sich die Öffnung (7) radial um eine Öffnungshaupt-
achse (23) erstreckt;
wobei die Zugangsplatte (10) eine Hauptplatte (60)
umfasst, die eine Referenzfläche (66) an einer Kante
davon aufweist;
wobei die Zugangsplatte (10) weiter eine Teilplatte
(80) umfasst, die eine Auflagefläche (86) an einer
Kante davon aufweist;
wobei das Verfahren Folgendes umfasst: Platzieren
der Teilplatte (80) an einem ersten Bereich (54) der
Öffnung (7) und das Einstellen der relativen radialen
Position zwischen der Teilplatte (80) und der Öff-
nung (7) umfasst, um dadurch die Auflagefläche (86)
in eine vorbestimmte Position in Bezug auf die Öff-
nung (7) zu bringen;
Befestigen der Teilplatte (80) ortsfest in der Öffnung
(7);
und danach Positionieren der Hauptplatte (60) in der
Öffnung (7) in einem Hauptbereich (52) der Öffnung
(7) durch Anstoßen der Referenzfläche geben die
Auflagefläche (86); und Befestigen der Hauptplatte
(60) ortsfest in der Öffnung (7).

14. Verfahren nach Anspruch 13, wobei die Teilplatte
(80) eine oder mehrere radiale Positioniervorrichtun-
gen (70) umfasst; wobei das Verfahren das Einstel-
len der radialen Positioniervorrichtung (70) ein-
schließt, um dadurch die Position der Auflagefläche
(86) in der Öffnung (7) steuerbar zu variieren.

15. Verfahren zum Verbringen von großer Ausrüstung
in einen Windkraftanlagenturm hinein oder aus die-
sem heraus, wobei der Turm eine Serviceöffnung
(7) mit einer Zugangsplatte (10) nach einem der An-
sprüche 1 bis 10 in einer Wand (8) davon umfasst,
wobei die Zugangsplatte (10) eine Hauptplatte (60)
und eine Teilplatte (80) umfasst; wobei das Verfah-
ren das Entfernen der Hauptplatte (60) einschließt,
während die Teilplatte (80) an Ort und Stelle ver-
bleibt; und Bewegen der großen Ausrüstung durch
die Öffnung (7) unter Zuhilfenahme einer Hebevor-
richtung.

Revendications

1. Panneau d’accès (10) configuré pour la fixation à
une ouverture de service dans une paroi de tour
éolienne ;
ledit panneau d’accès (10) étant généralement
planaire ;
dans lequel ledit panneau d’accès (10) comprend un
panneau principal (60) et un sous-panneau adjacent
(80) ;
dans lequel ledit panneau d’accès (10) comprend

une ouverture de porte auxiliaire dimensionnée pour
permettre le passage de personnel de service entre
ladite région intérieure et ladite région extérieure ;
ledit sous-panneau (80) comprenant une surface de
palier (86) au niveau d’une arête de celui-ci ;
ledit panneau principal (60) comprenant une surface
de référence (66) au niveau d’une arête de celui-ci ;
ledit panneau principal (60) et ledit sous-panneau
(80) étant raccordables en butée le long d’un joint
commun (76) ;
ledit joint (76) comprenant une dite surface de palier
de sous-panneau (86) et une dite surface de réfé-
rence de panneau principal (66) ;
ledit panneau principal (60) étant dimensionné pour
fermer une région principale d’une dite ouverture
alors que ledit sous-panneau (80) est dimensionné
pour fermer une première sous-région de ladite
ouverture, adjacente à ladite région principale.

2. Panneau d’accès (10) selon la revendication 1, dans
lequel ladite surface de référence (66) et ladite sur-
face de palier (86) sont configurées pour se recouvrir
ou se mettre en prise mutuellement; de préférence
dans lequel ladite surface de palier de sous-panneau
(86) présente une surface de support et positionne-
ment pour le panneau principal (60).

3. Panneau d’accès (10) selon la revendication 1, dans
lequel ladite ouverture de porte est complètement
englobée dans ledit panneau d’accès (10), panneau
principal (60) ou dans un seul sous-panneau de
ceux-ci.

4. Panneau d’accès (10) selon l’une quelconque des
revendications précédentes, dans lequel ledit sous-
panneau (80) dudit panneau d’accès (10) comprend
un ou plusieurs positionneurs (70) radiaux, lesquels
positionneurs (70) fournissent un ajustement radial
entre ledit sous-panneau (80) et une dite ouverture
de paroi de tour pour permettre ainsi un ajustement
de position de ladite surface de palier (86) en relation
avec ladite ouverture (7).

5. Panneau d’accès (10) selon la revendication 4, dans
lequel lesdits un ou plusieurs positionneurs (70) ra-
diaux comprennent une ancre (72) fixée audit sous-
panneau (80), un ajusteur de séparation et un pied
(74), de préférence dans lequel ledit ajusteur de sé-
paration inclut une tige (77) positionnée entre ladite
ancre (72) et ledit pied (74), ledit ajusteur de distance
étant apte à faire varier la séparation entre eux.

6. Panneau d’accès (10) selon la revendication 1, dans
lequel ledit panneau principal (60) et ledit sous-pan-
neau (80) restent séparables même lorsqu’ils for-
ment un joint (76) sous la forme de ladite connexion
de butée ; de préférence dans lequel ladite surface
de référence (66) et ladite surface de palier (86) sont
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configurées pour se verrouiller mutuellement en tant
que tel dans un agencement de type languette et
rainure.

7. Panneau d’accès (10) selon l’une quelconque des
revendications précédentes, dans lequel ledit pan-
neau d’accès (10) comprend un ensemble d’élé-
ments de fixation (40) configurés pour fixer solide-
ment ledit panneau (10) en place au niveau d’une
dite ouverture de paroi de tour.

8. Panneau d’accès (10) selon la revendication 7, dans
lequel chaque dit élément de fixation (40) comprend
une pince axiale (41), chaque pince (41) comprenant
une ancre (42) fixée audit panneau d’accès (10), un
ajusteur de force de serrage (44) et une tête de pince
élastique (45) de préférence dans lequel ladite tête
de pince élastique (45) est axialement ajustable en
relation avec ladite ancre (42).

9. Panneau d’accès (10) selon la revendication 1, dans
lequel une bande étanche est prévue le long dudit
joint 76.

10. Panneau d’accès (10) selon la revendication 9, dans
lequel ladite tête de pince (45) montre une surface
axiale présentant un profilé effilé dans une direction
radiale de celle-ci.

11. Tour éolienne (2) présentant une paroi générale-
ment cylindrique (8) ;
ladite tour (2) définissant une région intérieure dans
ladite paroi (8) et une région extérieure en dehors
de ladite paroi (8) ;
ladite paroi de tour (8) étant dotée d’une ouverture
de service (7), laquelle ouverture (7) s’étend radia-
lement autour d’un axe principal d’ouverture (23) et
laquelle ouverture (7) est dimensionnée pour per-
mettre le passage de personnel et d’équipement en-
tre ladite région extérieure et ladite région intérieure ;
dans lequel ladite tour (2) comprend en outre un pan-
neau d’accès (10) selon l’une quelconque des re-
vendications 1 à 10 fixé de manière détachable à
ladite ouverture de tour (7) ;
ledit panneau d’accès (10) comprenant un panneau
principal (60) fixé de manière amovible à ladite
ouverture (7) et couvrant une région principale (52)
de ladite ouverture de service (7) et un sous-pan-
neau (80) fixé de manière détachable à ladite ouver-
ture (7) et couvrant une première sous-région (54)
de ladite ouverture (7) ;
et dans lequel ledit panneau principal (60) est reti-
rable de ladite ouverture (7) tout en laissant ledit
sous-panneau (60) fixé en position pour permettre
ainsi le mouvement de grands composants à travers
ladite ouverture de service (7).

12. Tour éolienne selon la revendication 11, dans laquel-

le ledit panneau d’accès (10) est fixé à ladite ouver-
ture de paroi de tour (7) au moyen d’éléments de
fixation (40) au niveau dudit panneau d’accès (10)
sans requérir de soudures entre lesdits éléments de
fixation de panneau d’accès (40) et ladite paroi de
tour (8).

13. Procédé de fixation d’un panneau d’accès (10) selon
l’une quelconque des revendications 1 à 10 à une
ouverture de service de tour éolienne (7), laquelle
ouverture (7) s’étend radialement autour d’un axe
principal d’ouverture (23) ;
ledit panneau d’accès (10) comprenant un panneau
principal (60) présentant une surface de référence
(66) au niveau d’une arête de celui-ci ;
ledit panneau d’accès (10) comprenant en outre un
sous-panneau (80) présentant une surface de palier
(86) au niveau d’une arête de celui-ci ;
ledit procédé comprenant le placement dudit sous-
panneau (80) au niveau d’une première région (54)
de ladite ouverture (7) et l’ajustement de la position
radiale relative entre ledit sous-panneau (80) et la-
dite ouverture (7) pour amener ainsi ladite surface
de palier (86) dans une position prédéterminée en
relation avec ladite ouverture (7) ;
la fixation dudit sous-panneau (80) en position dans
ladite ouverture (7) ;
et après, le positionnement dudit panneau principal
(60) dans ladite ouverture (7) au niveau d’une région
principale (52) de ladite ouverture (7) en faisant buter
ladite surface de référence contre ladite surface de
palier (86) ; et la fixation dudit panneau principal (60)
en position dans ladite ouverture (7).

14. Procédé selon la revendication 13, dans lequel ledit
sous-panneau (80) comprend un ou plusieurs posi-
tionneurs (70) radiaux; ledit procédé incluant l’ajus-
tement dudit positionneur (70) radial pour faire varier
ainsi de manière contrôlable la position de ladite sur-
face de palier (86) dans ladite ouverture (7).

15. Procédé d’amenée d’un grand équipement dans ou
hors d’une tour éolienne, laquelle tour comprend une
ouverture de service (7) avec un panneau d’accès
(10) selon l’une quelconque des revendications 1 à
10 dans une paroi (8) de celle-ci,
ledit panneau d’accès (10) comprenant un panneau
principal (60) et un sous-panneau (80) ; ledit procédé
incluant le retrait dudit panneau principal (60), lais-
sant ledit sous-panneau (80) en place ;
et le déplacement dudit grand équipement à travers
ladite ouverture (7) avec l’assistance d’un dispositif
de levage.
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