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Title

A mechanism for connecting an elongated member and a receiving portion.

Field of the Invention

The present invention relates in general to wind turbines. Particularly, the present inven-
tion relates to a wind turbine blade with a length adjusting feature. In addition, the present
invention relates to methods of assembling the wind turbine blade.

Background of the Invention

Wind power is one of the fastest-growing renewable energy technologies and provides
a clean and environmentally friendly source of energy. Typically, wind turbines comprise
a tower, generator, gearbox, nacelle, and one or more rotor blades. The kinetic energy
of wind is captured using known aerofolil principles. Modern wind turbines may have rotor
blades that exceed 90 meters in length.

Wind turbine blades are usually manufactured by forming a shell body from two shell
parts or shell halves comprising layers of woven fabric or fibre and resin. Spar caps or
main laminates are placed or integrated in the shell halves and may be combined with
shear webs or spar beams to form structural support members. Spar caps or main lam-
inates may be joined to, or integrated within, the inside of the suction and pressure halves
of the shell.

Generally, as the size of wind turbines increases, manufacturing and transporting of wind
turbine blades becomes more challenging and costly. As a solution to this problem, wind
turbine blades can be provided in two or more segments. This can result in an easier
manufacturing process and may reduce the cost of transportation and erection of wind
turbines. The respective blade segments may be transported to the erection site individ-
ually, where they can be assembled by various techniques to form the wind turbine blade
having certain length. Also, with change in seasonal conditions and other environmental
factors, wind turbine blade of different sizes may be necessary for optimizing annual
energy production (AEP) for various conditions.
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Several challenges are associated with meeting the requirement of adapting wind turbine
blades of different sizes to optimize AEP. As the existing wind turbine blades are manu-
factured with fixed lengths, new wind turbine blades of different sizes are to be adapted
to meet the requirements in various seasons, which is cumbersome and adds on to ad-

ditional cost, which is undesired.

It is therefore an object of the present invention to provide a wind turbine blade or related
structures with a length adjusting feature, such that a single blade may be adapted to
cater different length requirements, based on the various factors.

Summary of the Invention

In one non-limiting embodiment of the present invention, a mechanism for connecting an
elongated member and a receiving portion is disclosed. The mechanism comprises a
locking pin, which is configured to connect the elongated member and the receiving por-
tion. At least one first aperture is defined in one of the elongated member and the receiv-
ing portion and a plurality of second apertures is defined in other of the elongated mem-
ber and the receiving portion. The at least one first aperture is selectively aligned with
one of the plurality of second apertures. The locking pin is configured to engage the
aligned apertures of the elongated member and the receiving portion, at different slidable
lengths.

In an embodiment of the present invention, the elongated member is a spar beam struc-
ture of a wind turbine blade.

In an embodiment of the present invention, the receiving portion is a spar receiver box

of the wind turbine blade.

In an embodiment of the present invention, the receiving portion is defined with a cavity
at one end to receive a guide pin for aligning the elongated member and the receiving
portion.

In an embodiment of the present inmvemtion, the receiving portion comprises a hollow

cavity extending lengthwise for receiving the elongated member.
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In another exemplary embodiment of the present invention, a wind turbine blade is dis-
closed. The wind turbine blade comprises a first blade segment and a second blade
segment. The first blade segment comprises a spar beam structure and the second blade
segment comprises a receiving portion. At least one first aperture is defined in one of the
spar beam structure and the receiving portion and, a plurality of second apertures is
defined in other of the spar beam structure and the receiving portion. The at least one
first aperture is selectively aligned with one of the plurality of second apertures. A locking
pin configured to engage the aligned apertures of the spar beam structure and the re-
ceiving portion, for connecting the first blade segment and the second blade segment.

In an embodiment of the present invention, the spar beam structure extends lengthwise
within the first blade segment and a portion of the spar beam structure protrudes from
the first blade segment.

In an embodiment of the present invention, each of the first and the second blade seg-

ments include a pressure shell member and a suction side shell member.

In an embodiment of the present invention, the first blade segment and the second blade

segment are joined in chord wise direction.

In an embodiment of the present invention, the wind turbine blade comprises a guide pin,
extending from a lateral side of a free end of the spar beam structure, and the guide pin

is oriented in a span-wise direction.

In an embodiment of the present invention, the receiving portion is defined with a hole at
one end to receive the guide pin for aligning the first blade segment with the second
blade segment in a span-wise direction.

In an embodiment of the present invention, the receiving portion comprises a hollow

cavity extending lengthwise for receiving the spar beam structure.

In an embodiment of the present invention, the wind turbine blade comprises a remova-
ble cover segment adapted to cover a gap between the first blade segment and the sec-
ond blade segment. The removable cover segment include a pressure shell member and
a suction side shell member. Further, the removable cover segment comprises a clasp-
ing arrangement for connecting the removable cover segment to the wind turbine blade.
In yet another exemplary embodiment of the present invention, a method of assembling
a wind turbine blade comprising a spar beam structure and the second blade segment
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comprises a receiving portion, is disclosed. The method comprises a step of inserting
the spar beam structure of the first blade segment into the receiving portion of the second
blade segment. Further, the method comprises a step of selectively aligning the at least
one first aperture defined in one of the spar beam structure and the receiving portion with
one of a plurality of second apertures defined in the other of the spar beam structure and
the receiving portion to vary length of the blade. Furthermore, the method comprises a
step of engaging a locking pin with aligned apertures of the spar beam structure and the
receiving portion for connecting the first blade segment and the second blade segment

in a chord-wise direction.

In an embodiment of the present invention, the method comprises arranging a first blade
segment and a second blade segment in opposite directions to form a chord-wise joint.

In an embodiment of the present invention, the method comprises engaging a guide pin
defined in the spar beam structure with a aperture defined in an end of the receiving
portion, for aligning the first blade segment with the second bade segment in a span-

wise direction.

In an embodiment of the present invention, the method comprises positioning a remov-
able cover segment to cover a gap between the first blade segment and the second
blade segment, wherein the removable cover segment includes a pressure shell member

and a suction side shell member.

As used herein, the term "spanwise" is used to describe the orientation of a measure-
ment or element along the blade from its root end to its tip end. In some embodiments,
spanwise is the direction along the longitudinal axis and longitudinal extent of the wind
turbine blade.

As used herein, the term “chordwise” is used to describe the orientation of a measure-
ment or element along the blade from its pressure side to suction side. In some embod-
iments, chordwise direction is the direction perpendicular to longitudinal axis of the wind
turbine blade.

Various other features will be apparent from the following detailed description and the

drawings
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Description of the Invention

The invention is explained in detail below with reference to an embodiment shown in the

drawings, in which

Fig. 1 shows a wind turbine,

Fig. 2 shows a schematic view of a wind turbine blade,

Fig. 3 shows a schematic view of a cross-section of a wind turbine blade,

Fig. 4 is a schematic cut-open view of the wind turbine blade,

Fig. 5 is an enlarged view of the encircled section in Fig. 4,

Fig. 6 is a perspective view of a portion of a first blade segment of the wind turbine blade,
according to the present invention,

Fig. 7 is a perspective view of a portion of a second blade segment of the wind turbine

blade, according to the present invention,

Fig. 8 is an exploded perspective view of a spar beam structure and a receiving portion,
according to the present invention,

Fig. 9 is a partial perspective assembled view of the first blade segment and the second
blade segment of the wind turbine blade forming short length configuration of the wind
turbine blade, according to the present invention,

Fig. 10 is a partial perspective assembled view of the first blade segment and the second
blade segment forming longer length configuration of the wind turbine blade, according

to the present invention,

Fig. 11 is a perspective view of a portion of the first blade segment, according to another

embodiment of the present invention,
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Fig. 12 is a view of perspective view of a portion of the second blade segment, according
to another embodiment of the present invention,

Fig. 13 is a partial perspective assembled view of the first blade segment and the second
blade segment forming shorter length configuration of the wind turbine blade, according

to an embodiment of the present invention,

Fig. 14 is a partial perspective assembled view of the first blade segment and the second
blade segment forming longer length configuration of the wind turbine blade, according

to an embodiment of the present invention, and

Fig. 15 is a flow chart of a method of assembling the wind turbine blade, according to the

present invention.

Detailed Description

Fig. 1 illustrates a conventional modern upwind wind turbine according to the so-called
"Danish concept" with a tower 4, a nacelle 6 and a rotor with a substantially horizontal
rotor shaft. The rotor includes a hub 8 and three blades 10 extending radially from the
hub 8, each having a blade root 16 nearest the hub 8 and a blade tip 14 farthest from
the hub 8.

Fig. 2 shows a schematic view of a wind turbine blade 10. The wind turbine blade 10 has
the shape of a conventional wind turbine blade 10 and comprises a root region 30 closest
to the hub 8, a profiled or an airfoil region 34 farthest away from the hub 8 and a transition
region 32 between the root region 30 and the airfoil region 34. The blade 10 comprises
a leading edge 18 facing the direction of rotation of the blade 10, when the blade 10 is
mounted on the hub 8, and a trailing edge 20 facing the opposite direction of the leading
edge 18.

The airfoil region 34 (also called the profiled region) has an ideal or almost ideal blade
shape with respect to generating lift, whereas the root region 30 due to structural con-
siderations has a substantially circular or elliptical cross-section, which for instance
makes it easier and safer to mount the blade 10 to the hub 8. The diameter (or the chord)
of the root region 30 may be constant along the entire root area 30. The transition region
32 has a transitional profile gradually changing from the circular or elliptical shape of the
root region 30 to the airfoil profile of the airfoil region 34. The chord length of the transition
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region 32 typically increases with increasing distance r from the hub 8. The airfoil region
34 has an airfoil profile with a chord extending between the leading edge 18 and the
trailing edge 20 of the blade 10. The width of the chord decreases with increasing dis-
tance r from the hub 8.

A shoulder 40 of the blade 10 is defined as the position, where the blade 10 has its
largest chord length. The shoulder 40 is typically provided at the boundary between the
transition region 32 and the airfoil region 34. Fig. 2 also illustrates the longitudinal extent
L, length or longitudinal axis of the blade 10.

It should be noted that the chords of different sections of the blade 10 normally do not lie
in a common plane, since the blade 10 may be twisted and/or curved (i.e. pre-bent), thus
providing the chord plane with a correspondingly twisted and/or curved course, this being
most often the case in order to compensate for the local velocity of the blade 10 being
dependent on the radius from the hub 8.

The blade 10 is typically made from a pressure side shell part 36 and a suction side shell
part 38 that are glued to each other along bond lines at the leading edge 18 and the
trailing edge 20 of the blade 20.

Fig. 3 shows a schematic view of a cross section of the blade 10 along the line I-1 shown
in Fig. 2. As previously mentioned, the blade 10 comprises a pressure side shell part 36
and a suction side shell part 38. The pressure side shell part 36 comprises a spar cap
41, also called a main laminate, which constitutes a load bearing part of the pressure
side shell part 36. The spar cap 41 comprises a plurality of fibre layers 42 mainly com-
prising unidirectional fibres aligned along the longitudinal direction of the blade 10 in
order to provide stiffness to the blade 10. The suction side shell part 38 also comprises
a spar cap 45 comprising a plurality of fibre layers 46. The pressure side shell part 38
may also comprise a sandwich core material 43 typically made of balsawood or foamed
polymer and sandwiched between a number of fibre-reinforced skin layers 52. The sand-
wich core material 43 is used to provide stiffness to the shell in order to ensure that the
shell substantially maintains its aerodynamic profile during rotation of the blade 10. Sim-
ilarly, the suction side shell part 38 may also comprise a sandwich core material 47.

The spar cap 41 of the pressure side shell part 36 and the spar cap 45 of the suction
side shell part 38 are connected via a first shear web 50 and a second shear web 55.
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The shear webs 50, 55 are shown in the embodiment, shaped as substantially I-shaped
webs. The first shear web 50 comprises a shear web body and two web foot flanges.
The shear web body comprises a sandwich core material 51, such as balsawood or
foamed polymer, covered by a number of skin layers 52 made of a number of fibre layers
42. The blade shells 36, 38 may comprise further fibre-reinforcement at the leading edge
18 and the trailing edge 20. Typically, the shell parts 36, 38 are bonded to each other via
glue flanges.

Fig. 4 is a schematic cut-open, exploded view of a wind turbine blade 10 according to a
present invention, wherein Fig. 5 is an enlarged view of the encircled section in Fig. 4.
The wind turbine blade 10 comprises a first blade segment 70 and a second blade seg-
ment 68 according to the present invention. The first blade segment 70 and the second
blade segment 68 extends in opposite directions from a chord-wise joint. In an embodi-
ment, the first blade segment 70 is a tip end segment and the second blade segment 68
is a root end segment and both includes a pressure side shell member and a suction
side shell member.

Figs. 6 and 7 are a perspective view of a section of the first blade segment 70 and a
section of the second blade segment 68 respectively, according to a present invention.
The first blade segment 70 includes a spar beam structure 89, which extends lengthwise
within the first blade segment 70. A portion of the spar beam structure 89 extends away
and outwardly from the first blade segment 70. That is, a portion of the spar beam struc-
ture 89 extends outside the first blade segment 70. As shown in fig. 7, the second blade
segment 68 includes a receiving portion 85, which extends lengthways within the second
blade segment 68. In an embodiment, the receiving portion 85 may be a spar receiver
box. The receiving portion 85 comprises a hollow cavity 92 which extends lengthways of
the receiving portion 85. In an embodiment, the receiving portion 85 of the second blade
segment 68 is configured to slidably receive the spar beam structure 89 of the first blade
segment 70 to releasably connect the first blade segment 70 and the second blade seg-
ment 68 in a chord-wise direction.

As shown in Fig. 6, the spar beam structure 89 is defined with at least one first aperture
86, typically on a side surface of the spar beam structure 89. As an example, the at least
one first aperture 86 is a through aperture or hole, which extends through transverse
sides of the spar beam structure 89. As seen in Fig. 7, the receiving portion 85 is defined
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with a plurality of second apertures 87, typically on side surfaces of the receiving portion
85.

In an embodiment of the present invention, the spar beam structure 89 includes a guide
pin 88, which extends from a lateral side of a free end of the spar beam structure 89.
The guide pin 88 may be oriented in a span-wise direction. The guide pin 88 is received
by a hole 92 (as seen in Figure. 8), defined at one end of the receiving portion 85. The
guide pin 88 facilitates in aligning the first blade segment 70 with the second blade seg-
ment 68 in a span-wise direction, during assembly of the first blade segment 70 and the
second blade segment 68.

In the present embodiment the spar beam structure 89 includes a section of a rectangular
shape, but may include other geometrical shapes such as circular, cylindrical and the
like. The receiving portion 85 includes a section in conformity with the shape of the spar
beam structure 89 for slidably receiving the spar beam structure 89.

Figures. 9 and 10 shows assembly of the wind turbine blade 10 with the first blade seg-
ment 70 and the second blade segment 68 joined together, according to an embodiment
of the present invention. As shown in Fig. 9, the spar beam structure 89 is slidably in-
serted into the receiving portion 85 and, at least one first aperture 86 defined in the spar
beam structure 89 is selectively aligned with one of the plurality of second apertures 87
defined in the receiving portion 85, based on the required length of the blade 10, which
depends upon seasonal and other environmental factors. A locking pin 90 is engaged
with the aligned at least one first aperture 86 and one of the plurality of second apertures
87, for connecting the spar beam structure 89 and the receiving portion 85 (thus, locking
the first blade segment 70 and the second blade segment 68) in a chord-wise direction
forming a wind turbine blade 10 of desired length.

In an embodiment, the locking pin 90 engages with the aligned apertures in an interfer-
ence fit for securing/locking the first blade segment 70 and the second blade segment
68 in position or place. In an embodiment, bushings (not shown in figures) may be pro-
vided in the aligned apertures to slidably receive the locking pin 90.

For instance, as shown in Fig. 9, the at least one first aperture 86 is aligned with a fore-
most aperture of the plurality of second apertures 87 nearer to the hub 8. This alignment
of the apertures for connecting the first blade segment 70 and the second blade segment
68, results in shorter length configuration of the wind turbine blade 10. Further, as shown
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in Fig. 10, the at least one first aperture 86 is aligned with a aperture of the plurality of
second apertures 87 farthest from the hub 8. This alignment of the apertures for con-
necting the first blade segment 70 and the second blade segment 68, results in longer
length configuration of the wind turbine blade 10. Accordingly, the length of the wind
turbine blade 10 may be varied based on requirement by aligning each of the apertures
at different locations to achieve desired length.

In an embodiment, apart from the shorter length configuration of the wind turbine blade
10 a gap may be created between the first blade segment 70 and the second blade
segment 68. A removable cover segment 91 is inserted to cover the gap and retain the
aerodynamic properties of the wind turbine blade 10. The removable cover segment 91
comprises a pressure shell member and a suction shell member. Further, the removable
cover segment 91 comprises a clasping arrangement (not shown in figures) to facilitate
connecting of the removable cover segment 91 to the wind turbine blade 10 to cover the
gap. In an embodiment, the clasping arrangement may be but not limiting to magnetic
latch, snap fit and the like.

In an embodiment, as the size of the wind turbine blade 10 increases, the gap between
the first blade segment 70 and the second blade segment 68 increases and different
sizes of the removable cover segments 91 confirming to size of the gap are adapted to
cover the gap for retaining the aerodynamic profile of the wind turbine blade 10.

In accordance to another exemplary embodiment of the present invention, and as seen
in Fig. 11, the spar beam structure 89 is defined with a plurality of second apertures 87
and as seen in Fig. 12, the receiving portion 85 is defined with the at least one first
aperture 86.

As seen in Fig.13, the spar beam structure 89 is received by the receiving portion 85 and
one of the plurality of second apertures 87 defined in the spar beam structure 89 is
aligned with at least one first aperture 86 defined in the receiving portion, based on the
required length of the blade 10 depending upon seasonal and other environmental fac-
tors. A locking pin 90 is engaged with the aligned at least one first aperture 86 and one
of the plurality of second apertures 87, for connecting the spar beam structure 89 and
the receiving portion 85 to obtain a wind turbine blade 10 of required length.

Forinstance, as shown in Fig. 13, a foremost aperture of the plurality of second apertures
87 of the spar beam structure 89 is aligned with at least one first aperture 86 of the
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receiving portion 85. This alignment of the apertures for joining the first blade segment
70 and the second blade segment 68, results in shorter length configuration of the wind
turbine blade 10. Further, as shown in Fig. 14, an end most aperture of the plurality of
second apertures 87 of the spar beam structure 89 is aligned with at least one first ap-
erture 86 of the receiving portion 85. This alignment of the apertures aids in securing the
first blade segment 70 and the second blade segment 68, thereby resulting in longer
length configuration of the wind turbine blade 10.

Fig. 15 is a flow chart of method 150 of assembling the wind turbine blade 10, according
to the present invention. The assembling method 150 includes the steps of inserting the
spar beam structure 89 of the first blade segment 70 into the receiving portion 85 of the
second blade segment 68. Further, the method 150 includes a step of selectively aligning
at least one first aperture 86 defined in one of the spar beam structure 89 and the re-
ceiving portion 85 with one of a plurality of second apertures 87 defined in the other of
the spar beam structure 89 and the receiving portion 85 to vary length of the blade 10.
Furthermore, the method 150 includes a step of engaging a locking pin 90 with aligned
apertures of the spar beam structure 89 and the receiving portion 85 for connecting the
first blade segment 70 and the second blade segment 68 in a chord-wise direction.

In an embodiment, inserting the spar beam structure 89 includes slidably displacing the
spar beam structure 89 within the receiving portion 85 for selectievly aligning at least one
first aperture 86 and one aperture of the plurlaity of second apertures 87, for engaging
the locking pin 90 to join the beam strucure and the receivng section.

In an embodiment, joining the first blade segment 70 and the second blade segment 68
to attain different lengths of the wind turbine blade 10 is an exemplary embodiment, and
the same cannot be considered as a limitation, as any mechanism may be adapted to
connect two different structures such as an elongated member and a receiving portion
into other types of wind-exposed surfaces negotiating aerodynamic forces, resistance
and aerodynamics, such as helicopter rotor blades or fan blades.

In an embodiment, the mechanism of the present invention aids in varying the length of
the structures such as but not limiting to wind turbine blade, thus eliminating the need of
individual wind turbine blades based on seasonal changes and various other factors for
optimizing annual energy production (AEP).
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ltemized list of embodiments

1.

A mechanism for connecting an elongated member and a receiving portion, the
mechanism comprising:

a locking pin, configured to connect the elongated member and the receiv-
ing portion;

wherein, at least one first aperture is defined in one of the elongated mem-
ber and the receiving portion and a plurality of second apertures is defined in
other of the elongated member and the receiving portion;

wherein, the at least one first aperture is selectively aligned with one of the
plurality of second apertures; and

the locking pin is configured to engage the aligned apertures to connect the
elongated member and the receiving portion in different slidable lengths.

The mechanism according to item 1, wherein the elongated member is a spar
beam structure of a wind turbine blade.

The mechanism according to item 1, wherein the receiving portion is a spar re-
ceiver box of the wind turbine blade.

The mechanism according to item 1, wherein the receiving portion is defined with
a hole at one end to receive a guide pin for aligning elongated member and the
receiving portion.

The mechanism according to item 1, wherein the receiving portion comprises a

hollow cavity extending lengthwise for receiving the elongated member.

A wind turbine blade, comprising:

a first blade segment and a second blade segment;

the first blade segment comprising a spar beam structure and the second
blade segment comprising a receiving portion;

wherein, at least one first aperture is defined in one of the spar beam struc-
ture and the receiving portion and a plurality of second apertures is defined in
other of the spar beam structure and the receiving portion;

the at least one first aperture is selectively aligned with one of the plurality
of second apertures; and
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a locking pin, configured to engage the aligned apertures of the spar beam
structure and the receiving portion, for connecting the first blade segment and the
second blade segment.

The wind turbine blade according to item 6, wherein the spar beam structure ex-
tends lengthwise within the first blade segment and a portion of the spar beam
structure protrudes from the first blade segment.

8. The wind turbine blade according to item 6, wherein each of the first and second

10.

11.

12.

13.

14.

15.

blade segments include a pressure shell member and a suction side shell mem-

ber.

The wind turbine blade according to item 6, wherein the first blade segment and
the second blade segment are joined in a chord wise direction.

The wind turbine blade according to item 6, comprises a guide pin, extending
from a lateral side of a free end of the spar beam structure.

The wind turbine blade according to item 10, wherein the guide pin is oriented in

a span-wise direction.

The wind turbine blade according to item 6 and 10, wherein the receiving portion
is defined with a hole at one end to receive the guide pin for aligning the first
blade segment with the second blade segment in a span-wise direction.

The wind turbine blade according to item 6, wherein the receiving portion com-
prises a hollow cavity extending lengthwise for receiving the spar beam structure.

The wind turbine blade according to item 6, comprises a removable cover seg-
ment adapted to cover a gap between the first blade segment and the second
blade segment, wherein the removable cover segment include a pressure shell

member and a suction side shell member.

The wind turbine blade according to item 6, wherein the removable cover seg-
ment includes a clasping arrangement for connecting the removable cover seg-

ment to the wind turbine blade.
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19.

20.

14

16. The wind turbine blade according to item 6, wherein the second blade segment
comprises a plurality of spar structures extending lengthwise, and wherein an

end of the spar structure is connected to the receiving portion.

17. A method of assembling a wind turbine blade, comprising a first blade segment
and a second blade segment, and the first blade segment comprising a spar beam
structure and the second blade segment comprising a receiving portion, the
method comprising:

inserting the spar beam structure of the first blade segment into the receiving

portion of the second blade segment;

selectively aligning at least one first aperture defined in one of the spar beam
structure and the receiving portion with one of a plurality of second apertures de-
fined in the other of the spar beam structure and the receiving portion to vary
length of the blade; and

engaging a locking pin with aligned apertures of the spar beam structure and
the receiving portion for connecting the first blade segment and the second blade
segment in a chord-wise direction.

. The method according to item 17, comprising arranging a first blade segment and a
second blade segment in opposite directions to form a chord-wise joint.

The method according to item 17, comprising engaging a guide pin defined in the
spar beam structure with a aperture defined in an end of the receiving portion, for
aligning the first blade segment with the second bade segment in a span-wise direc-

tion.

The method according to item 17, comprising positioning a removable cover segment
to cover a gap between the first blade segment and the second blade segment,
wherein the removable cover segment includes a pressure shell member and a suc-

tion side shell member.
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Claims:

. A wind turbine blade, comprising:

a first blade segment and a second blade segment;

the first blade segment comprising a spar beam structure and the second
blade segment comprising a receiving portion;

wherein, at least one first aperture is defined in one of the spar beam struc-
ture and the receiving portion and a plurality of second apertures is defined in
other of the spar beam structure and the receiving portion;

the at least one first aperture is selectively aligned with one of the plurality
of second apertures; and

a locking pin, configured to engage the aligned apertures of the spar beam
structure and the receiving portion, for connecting the first blade segment and the
second blade segment.

. The wind turbine blade according to claim 1, wherein the spar beam structure

extends lengthwise within the first blade segment and a portion of the spar beam
structure protrudes from the first blade segment.

. The wind turbine blade according to claim 1 or claim 2, wherein each of the first

and second blade segments include a pressure shell member and a suction side

shell member.

. The wind turbine blade according to any of the preceding claims, wherein the first

blade segment and the second blade segment are joined in a chord wise direc-

tion.

. The wind turbine blade according to any of the preceding claims, comprises a

guide pin, extending from a lateral side of a free end of the spar beam structure.

. The wind turbine blade according to claim 5, wherein the guide pin is oriented in

a span-wise direction.
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The wind turbine blade according to any of the preceding claim when dependent
on claim 5, wherein the receiving portion is defined with a hole at one end to
receive the guide pin for aligning the first blade segment with the second blade

segment in a span-wise direction.

The wind turbine blade according to any of the preceding claims, wherein the
receiving portion comprises a hollow cavity extending lengthwise for receiving the
spar beam structure.

The wind turbine blade according to any of the preceding claims, comprises a
removable cover segment adapted to cover a gap between the first blade seg-
ment and the second blade segment, wherein the removable cover segment in-
clude a pressure shell member and a suction side shell member.

The wind turbine blade according to any of the preceding claims, wherein the
removable cover segment includes a clasping arrangement for connecting the

removable cover segment to the wind turbine blade.

The wind turbine blade according to any of the preceding claims, wherein the
second blade segment comprises a plurality of spar structures extending length-
wise, and wherein an end of the spar structure is connected to the receiving por-

tion.

A method of assembling a wind turbine blade, comprising a first blade segment
and a second blade segment, and the first blade segment comprising a spar beam
structure and the second blade segment comprising a receiving portion, the
method comprising:
inserting the spar beam structure of the first blade segment into the receiving

portion of the second blade segment;

selectively aligning at least one first aperture defined in one of the spar beam
structure and the receiving portion with one of a plurality of second apertures de-
fined in the other of the spar beam structure and the receiving portion to vary
length of the blade; and

engaging a locking pin with aligned apertures of the spar beam structure and
the receiving portion for connecting the first blade segment and the second blade

segment in a chord-wise direction.
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13. The method according to claim 12, comprising arranging a first blade segment and
a second blade segment in opposite directions to form a chord-wise joint.

14. The method according to claim 12 or claim 13, comprising engaging a guide pin de-
5 fined in the spar beam structure with an aperture defined in an end of the receiving
portion, for aligning the first blade segment with the second bade segment in a span-

wise direction.

15. The method according to any of claims 12-14, comprising positioning a removable
10 cover segment to cover a gap between the first blade segment and the second blade
segment, wherein the removable cover segment includes a pressure shell member

and a suction side shell member.
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