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SYSTEMS AND METHODS FOR
ASSEMBLING A ROTOR LOCK ASSEMBLY
FOR USE IN A WIND TURBINE

BACKGROUND OF THE INVENTION

[0001] The subject matter described herein relates gener-
ally to methods and systems for assembling a rotor lock
assembly for use in a wind turbine.

[0002] At least some known wind turbine towers include a
nacelle fixed atop a tower. The nacelle includes a rotor assem-
bly coupled to a gearbox and to a generator through a rotor
shaft. In known rotor assemblies, a plurality of blades extend
from a rotor. The blades are oriented such that wind passing
over the blades turns the rotor and rotates the shaft, thereby
driving the generator to generate electricity.

[0003] Because many known wind turbines provide elec-
trical power to utility grids, at least some wind turbines have
larger components (e.g., rotors in excess of thirty meters in
diameter) that facilitate supplying greater quantities of elec-
trical power. However, the larger components are often sub-
jected to increased loads (e.g., asymmetric loads) that result
from wind shears, yaw misalignment, and/or turbulence, and
the increased loads have been known to contribute to signifi-
cant fatigue cycles on the gearbox assembly and/or other
components of the wind turbine.

[0004] At least some known wind turbines include an elec-
tric generator and a gearbox each positioned within the
nacelle. The electric generator is coupled to the gearbox with
a high speed shaft. At least some known gearbox assemblies
facilitate transferring rotational energy from a low speed rotor
shaft to a high speed shaft that rotatably drives the generator
to facilitate producing electrical power. Over time, the gear-
box, the generator, and/or other wind turbine components
may become worn. As the wind turbine components become
worn, the wind turbine becomes less effective. In at least
some known wind turbines, the rotor blades are pitched to
facilitate limiting a rotation of the rotor shaft to facilitate
repair of the wind turbine components. In some wind tur-
bines, the blades are between 60 and 100 meters in length, and
as such, the rotor shaft may unexpectedly rotate when sub-
jected to high wind conditions.

[0005] Accordingly, it is desirable to provide a system and
method to facilitate limiting a rotation of the rotor shaft to
facilitate repair and/or replacement of wind turbine compo-
nents of the wind turbine.

BRIEF DESCRIPTION OF THE INVENTION

[0006] In one aspect, a method of assembling a rotor lock
assembly for use in a wind turbine is provided. The wind
turbine includes a rotor rotatably coupled to a generator by the
rotor shaft. The generator and the rotor shaft are supported
from a bedplate frame and the rotor shaft includes a rotor lock
disk. The method includes coupling a support frame to the
bedplate frame. The support frame is positioned adjacent to
the rotor lock disk. A plurality of lock pin housings are
coupled to the support frame. Each lock pin housing of the
plurality of lock pin housings is positioned with respect to the
rotor lock disk. A plurality of lock pins is provided. Each lock
pin of the plurality of lock pins is configured to engage the
rotor lock disk. Each lock pin is coupled between a corre-
sponding lock pin housing of the plurality of lock pin hous-
ings and the rotor lock disk to facilitate limiting a rotation of
the rotor shaft.
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[0007] Inanother aspect, a rotor lock assembly for use in a
wind turbine is provided. The wind turbine includes a rotor
rotatably coupled to a generator by arotor shaft and a bedplate
frame configured to support the generator and the rotor shaft.
The rotor shaft includes a rotor lock disk. The rotor lock
assembly includes a support frame coupled to the bedplate
frame. The support frame is positioned adjacent to the rotor
lock disk. A plurality of lock pin housings are coupled to the
support frame. Each lock pin housing of the plurality of lock
pin housings is configured to be positionable with respect to
the rotor lock disk. A plurality of lock pins are configured to
engage the rotor lock disk to facilitate limiting a rotation of
the rotor shaft. Each lock pin of the plurality of lock pins is
coupled to a corresponding lock pin housing of the plurality
of'lock pin housings.

[0008] In yet another aspect, a wind turbine is provided.
The wind turbine includes a tower, a nacelle coupled to the
tower, a generator positioned within the nacelle, and a rotor
rotatably coupled to the generator with a rotor shaft. The rotor
shaft includes a rotor lock disk. A bedplate frame is coupled
to the generator and to the rotor shaft for supporting the
generator and the rotor shaft within the nacelle. A rotor lock
assembly is coupled to the bedplate frame and adapted to be
coupled to the rotor lock disk. The rotor lock assembly
includes a support frame coupled to the bedplate frame. The
support frame is positioned adjacent to the rotor lock disk. A
plurality of lock pin housings are coupled to the support
frame. Each lock pin housing of the plurality of the lock pin
housings is configured to be positionable with respect to the
rotor lock disk. A plurality of lock pins are configured to
engage the rotor lock disk to facilitate limiting a rotation of
the rotor shaft. Each lock pin of the plurality of lock pins is
coupled to a corresponding lock pin housing of the plurality
of'lock pin housings.

[0009] The embodiments described herein facilitate repair
and/or replacement of wind turbine components uptower of
the wind turbine. More specifically, the rotor lock assembly
described herein facilitates uniformly distributing a rotational
moment of the rotor shaft to a bedplate support frame to
facilitate limiting a rotation of the rotor shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a perspective view of an exemplary wind
turbine.
[0011] FIG.2isanenlarged perspective view of a portion of

the wind turbine shown in FIG. 1 including an exemplary
rotor lock assembly.

[0012] FIG. 3 is a partial cross-sectional view of the rotor
lock assembly shown in FIG. 2.

[0013] FIG. 4 is a front view of an exemplary lock pin
housing suitable for use with the rotor lock assembly shown
in FIG. 2.

[0014] FIG. 5 is an enlarged perspective view of an exem-
plary support frame suitable for use with the rotor lock assem-
bly shown in FIG. 2.

[0015] FIG. 6 is a perspective view of an exemplary lock
pin suitable for use with the rotor lock assembly shown in
FIG. 2.

[0016] FIG. 7 is a perspective view of an alternative lock
insert suitable for use with the rotor lock assembly shown in
FIG. 2.
[0017]
shown in
[0018]

FIG. 8 is a partial sectional view of the lock insert

FI1G. 7.
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[0019] FIG. 9 is another partial cross-sectional view of the
lock insert shown in FIG. 7.

[0020] FIG. 10 is a partial cross-sectional view of an alter-
native rotor lock assembly.

[0021] FIG. 11 is another partial cross-sectional view of the
alternative rotor lock assembly shown in FIG. 10.

[0022] FIG. 12 is a perspective view of an exemplary lock
block suitable for use with the alternative rotor lock assembly
shown in FIG. 10.

DETAILED DESCRIPTION OF THE INVENTION

[0023] The embodiments described herein include a wind
turbine system that enables the maintenance of wind turbine
components, particularly with respect to components located
uptower of the wind turbine. More specifically, the rotor lock
assembly described herein facilitates uniformly transferring a
rotational moment from the rotor shaft to the bedplate to
facilitate limiting a rotation of the rotor shaft. As used herein,
the term “uptower” is intended to be representative of any
location of the wind turbine that is above a top portion of a
wind turbine tower, for example, any location within or out-
side of the nacelle and/or rotor while the nacelle and/or rotor
are coupled to the top portion of the wind turbine tower.
[0024] FIG. 1 is a perspective view of an exemplary wind
turbine 10. In the exemplary embodiment, wind turbine 10 is
a horizontal-axis wind turbine. Alternatively, wind turbine 10
may be a vertical-axis wind turbine. In the exemplary
embodiment, wind turbine 10 includes a tower 12 that extends
from a support surface 14, a nacelle 16 mounted on tower 12,
a generator 18 positioned within nacelle 16, a gearbox 20
coupled to generator 18, and a rotor 22 that is rotatably
coupled to gearbox 20 with a rotor shaft 24. Rotor 22 includes
a rotatable hub 26 and at least one rotor blade 28 coupled to
and extending outward from hub 26. A rotor lock assembly 30
is coupled to rotor shaft 24 to facilitate limiting a rotation of
rotor shaft 24. In the exemplary embodiment, rotor 22
includes three rotor blades 28. In an alternative embodiment,
rotor 22 includes more or less than three rotor blades 28. In the
exemplary embodiment, tower 12 is fabricated from tubular
steel to define a cavity (not shown in FIG. 1) that extends
between support surface 14 and nacelle 16. In an alternative
embodiment, tower 12 is any suitable type of tower having
any suitable height.

[0025] Rotor blades 28 are spaced about hub 26 to facilitate
rotating rotor 22 to enable kinetic energy to be transferred
from the wind into usable mechanical energy, and subse-
quently, electrical energy. In the exemplary embodiment,
rotor blades 28 have a length ranging from about 30 meters
(m) (99 feet (ft)) to about 120 m (394 ft). Alternatively, rotor
blades 28 may have any suitable length that enables wind
turbine 10 to function as described herein. For example, other
non-limiting examples of rotor blade lengths include 10 m or
less, 20 m, 37 m, or a length that is greater than 120 m. As
wind strikes rotor blades 28 from a direction 32, rotor 22 is
rotated about an axis of rotation 34. As rotor blades 28 are
rotated and subjected to centrifugal forces, rotor blades 28 are
also subjected to various forces and moments. As such, rotor
blades 28 may deflect and/or rotate from a neutral, or non-
deflected, position to a deflected position. Moreover, a pitch
angle or blade pitch of rotor blades 28, i.e., an angle that
determines a perspective of rotor blades 28 with respect to
direction 32 of the wind, may be changed by a pitch adjust-
ment system 36 to control the load and power generated by
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wind turbine 10 by adjusting an angular position of at least
one rotor blade 28 relative to wind vectors.

[0026] FIG.2 isanenlarged perspective view of a portion of
wind turbine 10. In the exemplary embodiment, rotor shaft
24, gearbox 20, generator 18, and a yaw drive mechanism 38
are at least partially positioned within nacelle 16. Yaw drive
mechanism 38 facilitates rotating nacelle 16 and hub 26 on
yaw axis 42 (shown in FIG. 1) to control the perspective of
rotor blades 28 with respect to direction 32 of the wind. Rotor
shaft 24 includes a substantially cylindrical body 44 that
extends between a first end 46 and an opposite second end 48.
First end 46 is coupled to rotor 22 (shown in FIG. 1). More
specifically, rotor shaft 24 includes a rotor flange 50 that is
fixedly coupled to rotor shaft first end 46. Hub 26 (shown in
FIG. 1) is coupled to rotor flange 50 such that a rotation of hub
26 about axis 34 facilitates rotating rotor shaft 24 about axis
34. A rotor lock disk 52 is coupled to first end 46 of rotor shaft
24. Rotor lock disk 52 defines a plurality of openings 54 each
extending through rotor lock disk 52 and positioned circum-
ferentially about rotor lock disk 52. In the exemplary embodi-
ment, wind turbine 10 also includes a shaft support bearing
56. Shaft support bearing 56 facilitates radial support and
alignment of rotor shaft 24. In one embodiment, shaft support
bearing 56 is coupled to first end 46 of rotor shaft 24 near rotor
flange 50. In an alternative embodiment, wind turbine 10 may
include any number of support bearings that enable wind
turbine 10 to function as described herein.

[0027] Secondend 48 is rotatably coupled to gearbox 20. In
the exemplary embodiment, gearbox 20 defines an opening
58 through a forward section 60 of a gearbox housing 62.
Opening 58 is sized to receive second end 48. Gearbox 20
includes a planet carrier 64 coupled to forward section 60.
Planet carrier 64 is configured to receive second end 48 of
rotor shaft 24. Planet carrier 64 includes a substantially cir-
cular inner surface (not shown) that defines an opening (not
shown) sized to receive rotor shaft 24 therein. A shrink disk 66
is coupled to planet carrier 64 and extends radially outwardly
from planet carrier 64 such that planet carrier 64 is between
shrink disk 66 and rotor shaft 24. Shrink disk 66 is configured
to compress planet carrier 64 about an outer surface 68 of
rotor shaft 24 to facilitate coupling planet carrier 64 to rotor
shaft 24 via a friction fit. A high speed shaft 70 is coupled
between a rearward portion 72 of gearbox 20 and generator
18. During operation of wind turbine 10, a rotation of rotor
shaft 24 rotatably drives gearbox 20 that subsequently drives
high speed shaft 70. High speed shaft 70 rotatably drives
generator 18 to facilitate production of electrical power by
generator 18. Rotor shaft 24, generator 18, gearbox 20, high
speed shaft 70, and/or shaft support bearing 56, are some-
times referred to as a drive train 74. In the exemplary embodi-
ment, drive train 74 is supported by drive train support assem-
bly 76. Drive train support assembly 76 includes a bedplate
frame 78 and a generator frame 80 that is cantilevered from
bedplate frame 78. In one embodiment, gearbox 20, rotor
shaft 24, and shaft support bearing 56 are each supported by
bedplate frame 78. Generator 18 is supported by generator
frame 80.

[0028] In the exemplary embodiment, bedplate frame 78
includes a first sidewall 82 and an opposite second sidewall 84
each extending in a longitudinal direction 86 between a front
section 88 and a rear section 90. First sidewall 82 and second
sidewall 84 each include a top plate 92 and a bottom plate 94.
Shaft support bearing 56 is coupled to front section 88 of
bedplate frame 78 and extends in a transverse direction 96
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between first sidewall 82 and second sidewall 84. Rotor shaft
24 extends through shaft support bearing 56 and is supported
by shaft support bearing 56 and gearbox 20. In the exemplary
embodiment, rotor 22 (shown in FIG. 1) is coupled to rotor
shaft 24 such that rotor 22 is supported by shaft support
bearing 56 and by gearbox 20 with rotor shaft 24. In an
alternative embodiment, wind turbine 10 does not include
gearbox 20. In the alternative embodiment, rotor shaft 24 is
coupled between rotor 22 and generator 18, and is supported
by shaft support bearing 56 and generator 18.

[0029] In the exemplary embodiment, rotor lock assembly
30 is coupled to front section 88 of bedplate frame 78 and is
coupled to rotor lock disk 52 to facilitate limiting a rotation of
rotor shaft 24. Rotor lock assembly 30 includes a support
frame 102 coupled to bedplate frame 78, a plurality of lock
pin housings 104 coupled to support frame 102, and a plural-
ity oflock pins 106 coupled to each lock pin housing 104 and
adapted to contact rotor lock disk 52. Each lock pin 106 is
configured to be inserted through a corresponding rotor lock
disk opening 54 to facilitate coupling rotor lock assembly 30
to rotor lock disk 52. Each lock pin housing 104 is configured
to be positionable in a radial direction 108 and a tangential
direction 110 with respect to rotor lock disk 52 to facilitate
aligning lock pin 106 coaxially with rotor lock disk opening
54.

[0030] During operation of wind turbine 10, a rotation of
rotor 22 rotates rotor shaft 24 about axis 34 such that a
rotational moment (represented by arrows 112 in FIG. 2) is
imparted from rotor shaft 24 to gearbox 20 and/or generator
18. Over time, drive train 74 may require a repair and/or
replacement. Rotor lock assembly 30 is configured to facili-
tate limiting a rotation of rotor shaft 24 to facilitate repair of
drive train 74 uptower of wind turbine 10. Rotor lock assem-
bly 30 is further configured to transfer rotational moment 112
from gearbox 20 and/or generator 18 to bedplate frame 78.
More specifically, rotor lock assembly 30 is configured to
uniformly transfer at least a portion of rotational moment 112
to each rotor lock pin 106 such that each rotor lock pin 106 is
subject to a substantially equal portion of rotational moment
112.

[0031] FIG. 3 is a partial cross-sectional view of rotor lock
assembly 30 along section line 3-3 shown in FIG. 2. FIG. 4 is
a front view of lock pin housing 104. Identical components
shown in FIG. 3 and FIG. 4 are labeled with the same refer-
ence numbers used in FIG. 2. In the exemplary embodiment,
each rotor lock disk opening 54 extends between a forward
surface 114 and an end surface 116 and defines a central axis
118. Support frame 102 defines a plurality of central openings
120 between a front surface 122 and a rear surface 124. Each
central opening 120 is spaced circumferentially outwardly
from rotor shaft 24 (shown in FIG. 2) and is aligned substan-
tially coaxially with a corresponding rotor lock disk opening
54. Central opening 120 is sized to receive a corresponding
lock pin housing 104. Lock pin housing 104 includes a pin
support member 126 and a lock flange 128 that extends cir-
cumferentially about pin support member 126. Pin support
member 126 has abody 130 extending between a first end 132
and a second end 134. Body 130 has a substantially cylindri-
cal shape and includes an inner surface 136 that defines a pin
cavity 138 extending in longitudinal direction 86 between a
first opening 140 defined by first end 132 and a second open-
ing 142 defined by second end 134. Pin cavity 138 is sized to
receive lock pin 106. At least a portion of inner surface 136
includes a threaded portion 144 configured to facilitate cou-
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pling lock pin 106 to lock pin housing 104. In one embodi-
ment, threaded portion 144 includes a truncated head 146 to
facilitate reducing a deformation of threaded portion 144
when lock pin 106 is positioned within pin cavity 138 and in
contact with rotor lock disk 52.

[0032] Inthe exemplary embodiment, an outer surface 148
of body 130 has a first diameter d, that is smaller than a
second diameter d, of central opening 120 such that a first
circumferential gap 150 is defined between outer surface 148
and support frame 102. First circumferential gap 150 is con-
figured to facilitate moving lock pin housing 104 in radial
direction 108 and tangential direction 110 (both shown in
FIG. 2) with respect to rotor lock disk 52 and support frame
102 to facilitate aligning lock pin 106 with rotor lock disk
opening 54. Pin support member 126 is inserted through
central opening 120 such that a forward portion 152 of body
130 extends outwardly from support frame 102 towards rotor
lock disk 52. Pin support member 126 is positioned a distance
154 trom rotor lock disk 52 such that pin support member 126
does not contact rotor lock disk 52.

[0033] Lock flange 128 defines a plurality of openings 156
oriented circumferentially about pin support member 126.
Each opening 156 is sized to receive a fastener 158, such that
a second circumferential gap 160 is defined between fastener
158 and lock flange 128. Second circumferential gap 160 is
configured to facilitate positioning lock pin housing 104 in
radial direction 108 and tangential direction 110 with respect
to support frame 102. Support frame 102 includes a plurality
of fastener openings 162 oriented circumferentially about
central opening 120. Fastener 158 is configured to be inserted
through lock flange opening 156 and through aligned fastener
opening 162 to facilitate coupling lock pin housing 104 to
support frame 102. An outer surface 164 of lock flange 128
contacts rear surface 124 of support frame 102 with lock pin
housing 104 coupled to support frame 102.

[0034] Lock pin 106 is positioned within pin cavity 138 and
extends through first opening 140 towards rotor lock disk 52.
Lock pin 106 includes a substantially cylindrical lock pin
body 166 that extends between a head portion 168 and an end
portion 170. Head portion 168 extends between lock pin
housing 104 and rotor lock disk 52, and is inserted into rotor
lock disk opening 54. Lock pin 106 is configured to facilitate
transferring rotational moment 112 from rotor lock disk 52 to
support frame 102 to facilitate limiting a rotation of rotor
shaft 24. In one embodiment, lock pin body 166 includes an
outer surface 172 that includes a helical thread 174 that is
configured to cooperate with inner surface threaded portion
144 to facilitate coupling lock pin 106 to lock pin housing
104. In an alternative embodiment, outer surface 172 is sub-
stantially smooth and is coupled to lock pin housing 104 with
a friction fit. In the exemplary embodiment, head portion 168
includes an outer surface 176 having a frusto-conical shape
and is tapered from lock pin body 166 towards rotor lock disk
52.

[0035] In the exemplary embodiment, rotor lock assembly
30 includes a plurality of lock inserts 178 positioned within
each rotor lock disk opening 54 and between lock pin 106 and
rotor lock disk 52. Each lock insert 178 includes an outer
flange 180 that extends radially outwardly from an end por-
tion 182 of an insert body 184. Outer flange 180 is configured
to contact end surface 116 of rotor lock disk 52 to facilitate
preventing lock insert 178 from moving through rotor lock
disk opening 54. Insert body 184 includes an outer surface
186 that is sized and shaped to contact an inner surface 188 of
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rotor lock disk 52 that defines rotor lock disk opening 54.
Outer surface 186 has a diameter d, that is substantially equal
to a diameter d, of rotor lock disk opening 54. An inner
surface 190 of insert body 184 defines a tapered cavity 192
extending between end portion 182 and a forward portion 196
ofinsert body 184. Cavity 192 is sized to receive head portion
168 such that outer surface 176 of head portion 168 is in
contact with inner surface 190 to facilitate forming a friction
fit between lock pin 106 and rotor lock disk 52. Lock insert
178 is configured to uniformly circumferentially distribute at
least a portion of rotational moment 112 to outer surface 176
of head portion 168.

[0036] A lock stop 198 is coupled to lock pin housing 104
to facilitate limiting a movement of lock pin 106 in longitu-
dinal direction 86 with respect to lock pin housing 104. Lock
stop 198 is positioned within pin cavity 138 and has a
threaded outer surface 200 to facilitate coupling lock stop 198
to lock pin housing 104. In one embodiment, lock stop 198
includes at least one drive hole 202 sized to receive a drive
unit (not shown) to facilitate positioning lock stop 198 within
pin cavity 138. In one embodiment, lock stop 198 includes a
locking ring 204 extending circumferentially about outer sur-
face 200. Locking ring 204 is positioned within a correspond-
ing ring groove 206 defined within outer surface 200.

[0037] FIG. 5 is an enlarged perspective view of support
frame 102. Identical components shown in FIG. 5 are labeled
with the same reference numbers used in FIG. 3. In the exem-
plary embodiment, support frame 102 includes a support
plate 208 extending between a first support pad 210 and a
second support pad 212. In the exemplary embodiment, sup-
port frame 102 is coupled to shaft support bearing 56 (shown
in FIG. 2) such that shaft support bearing 56 supports rotor
lock assembly 30 from bedplate frame 78. More specifically,
first support pad 210 extends outwardly from support plate
208 and is coupled to shaft support bearing 56 at or near first
sidewall 82 (shown in FIG. 2). Second support pad 212
extends outwardly from support plate 208 and is coupled to
shaft support bearing 56 at or near second sidewall 84 (shown
in FIG. 2). In one embodiment, first support pad 210 and
second support pad 212 each define a plurality of slots 214
sized to receive corresponding bearing support braces 216
(shown in FIG. 2). Support plate 208 defines central openings
120 extending through support plate 208. Support plate 208
further defines fastener openings 162 that extend circumfer-
entially about central opening 120. In the exemplary embodi-
ment, support plate 208 has an arcuate shape such that central
openings 120 are aligned with corresponding rotor lock disk
openings 54 spaced circumferentially about rotor lock disk
52. An inner surface 218 of support plate 208 defines a shaft
opening 219 sized to receive rotor shaft 24 therethrough.
[0038] FIG. 6 is a perspective view of an alternative
embodiment of lock pin 106. Identical components shown in
FIG. 6 are labeled with the same reference numbers used in
FIG. 3. In the alternative embodiment, outer surface 176 of
head portion 168 includes a plurality of planar surfaces 220
extending circumferentially about head portion 168. Each
planar surface 220 converges from lock pin body 166 towards
a forward surface 222. End portion 170 has an outer surface
224 thattapers from lock pin body 166 towards an end surface
226 to facilitate removal of lock pin 106 from lock pin hous-
ing 104.

[0039] FIG. 7 is a perspective view of an alternative
embodiment of lock insert 178. FIG. 8 is a partial cross-
sectional view of lock insert 178 along section line 8-8 shown
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in FIG. 7. FIG. 9 is another partial cross-sectional view of
lock insert 178 along section line 9-9 shown in FIG. 7. Iden-
tical components shown in FIGS. 7-9 are labeled with the
same reference numbers used in FIG. 3. In the alternative
embodiment, lock insert 178 includes a plurality of collet
sections 228 coupled together to form a collet 230. Each
collet section 228 has an inner surface 232 and an outer
surface 234, each extending between a first sidewall 236 and
a second sidewall 238. An outer member 240 extends out-
wardly from outer surface 234 and has an upper surface 242
defining a groove 244. Each outer member 240 forms at least
a portion of outer flange 180. Tapered cavity 192 is at least
partially defined by each collet section inner surface 232. As
lock pin 106 is inserted through collet 230, lock pin 106
contacts each inner surface 232 and moves each collet section
228 radially outwardly such that outer surface 234 of each
collet section 228 contacts rotor lock disk inner surface 188
(shown in FIG. 3). Collet 230 is configured to form a friction
fit between each collet section 228 and lock pin 106 to uni-
formly distribute rotation moment 112 from rotor lock disk 52
to lock pin 106. A retention spring 246 is positioned circum-
ferentially about collet 230 and within each groove 244 to
facilitate coupling adjacent collet sections 228 to form collet
230.

[0040] FIG. 10 is a partial cross-sectional view of an alter-
native embodiment of rotor lock assembly 30 along section
line 10-10 shown in FIG. 2. FIG. 11 is another partial cross-
sectional view of the alternative embodiment of rotor lock
assembly 30 along section line 11-11 shown in FIG. 10. FIG.
12 is a partial perspective view of an alternative embodiment
of lock insert 178 shown in FIG. 10. Identical components
shown in FIGS. 10-12 are labeled with the same reference
numbers used in FIG. 3. In the alternative embodiment, rotor
lock disk 52 includes at least one slot 248 defined within a
radially outer surface 250. Slot 248 has a bottom surface 252
extending between a first side surface 254 and a second side
surface 255. Head portion 168 of lock pin 106 includes a bar
256 extending outwardly from lock pin body 166 towards
rotor lock disk 52. Bar 256 has an upper surface 258 and a
lower surface 260, each extending between a first sidewall
262 and an opposing second sidewall 264. First sidewall 262
and second sidewall 264 each extend between lock pin body
166 and forward surface 222. First sidewall 262 and second
sidewall 264 each converge from lock pin body 166 towards
forward surface 222 such that head portion 168 has a tapered
shape.

[0041] Lock insert 178 includes a first lock block 266 and a
second lock block 268. Lock insert 178 is positioned within
slot 248 such that first lock block 266 and second lock block
268 form a tapered opening 270 sized to receive head portion
168. Firstlock block 266 includes a first outer surface 272 and
a first inner surface 274. First outer surface 272 is positioned
adjacent first side surface 254. First inner surface 274 is
oriented obliquely with respect to first outer surface 272 to at
least partially define tapered opening 270. Similarly, second
lock block 268 has a second outer surface 276 positioned
adjacent second side surface 255, and a second inner surface
278 that is oriented obliquely with respect to second outer
surface 276 to at least partially define tapered opening 270.
First lock block 266 and second lock block 268 each include
an outer flange 280 that is configured to contact rotor disk end
surface 116. A restraint clip 282 is coupled to each outer
flange 280 and to rotor lock disk radially outer surface 250 to
facilitate coupling lock insert 178 to rotor lock disk 52. Lock
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pin 106 is positioned between first lock block 266 and second
lock block 268 such that head portion 168 forms a friction fit
between lock pin 106 and rotor lock disk 52. More specifi-
cally, first sidewall 262 contacts first inner surface 274 and
second sidewall 264 contacts second inner surface 278 with
lock pin 106 positioned within tapered opening 270.

[0042] Theabove-described systems and methods facilitate
repairing and/or replacing wind turbine components uptower
of the wind turbine. The ability to repair and/or replace wind
turbine components without removing the nacelle from the
wind turbine eliminates the need for large lifting cranes
required to move the rotor and/or the nacelle. As such, the cost
and manpower required to repair and/or replace wind turbine
components from a wind turbine is significantly reduced.
[0043] Exemplary embodiments of systems and methods
for assembling a rotor lock assembly for use in a wind turbine
are described above in detail. The systems and methods are
not limited to the specific embodiments described herein, but
rather, components of the assemblies and/or steps of the
methods may be utilized independently and separately from
other components and/or steps described herein. For
example, the methods may also be used in combination with
other wind turbine components, and are not limited to prac-
tice with only the gearbox systems as described herein.
Rather, the exemplary embodiment can be implemented and
utilized in connection with many other wind turbine applica-
tions.

[0044] Although specific features of various embodiments
of the invention may be shown in some drawings and not in
others, this is for convenience only. In accordance with the
principles of the invention, any feature of a drawing may be
referenced and/or claimed in combination with any feature of
any other drawing.

[0045] This written description uses examples to disclose
the invention, including the best mode, and also to enable any
person skilled in the art to practice the invention, including
making and using any devices or systems and performing any
incorporated methods. The patentable scope of the invention
is defined by the claims, and may include other examples that
occur to those skilled in the art. Such other examples are
intended to be within the scope of the claims if they have
structural elements that do not differ from the literal language
of'the claims, or if they include equivalent structural elements
with insubstantial differences from the literal language of the
claims.

What is claimed is:
1. A method of assembling a rotor lock assembly for use in
a wind turbine, the wind turbine including a rotor rotatably
coupled to a generator by the rotor shaft, the generator and the
rotor shaft supported from a bedplate frame, and the rotor
shaft including a rotor lock disk, said method comprising:
coupling a support frame to the bedplate frame, the support
frame positioned adjacent to the rotor lock disk;
coupling a plurality of lock pin housings to the support
frame, each lock pin housing of the plurality of lock pin
housings positioned with respect to the rotor lock disk;
providing a plurality of lock pins, each lock pin of the
plurality of lock pins configured to engage the rotor lock
disk; and,
coupling each lock pin between a corresponding lock pin
housing of the plurality of lock pin housings and the
rotor lock disk to facilitate limiting a rotation of the rotor
shaft.
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2. A method in accordance with claim 1, further compris-
ing coupling a plurality of lock inserts between each lock pin
and the rotor lock disk to facilitate forming a friction fit
between each lock pin and the rotor lock disk.

3. A method in accordance with claim 2, further compris-
ing coupling a plurality of collet sections together to form
each lock insert of the plurality of lock inserts, the lock insert
defining a tapered opening sized to receive a lock pin of the
plurality of lock pins, each lock pin including a tapered head
portion adapted to be inserted into the tapered opening.

4. A method in accordance with claim 2, wherein the rotor
lock disk defines a plurality of slots, said method further
comprising:

positioning at least one lock block within at least one slot;
and,

coupling at least one restraint clip to the lock block and the
rotor lock disk.

5. A method in accordance with claim 1, further compris-
ing coupling a plurality of lock stops to each lock pin housing
to facilitate limiting a movement of the lock pin with respect
to the lock pin housing.

6. A method in accordance with claim 1, wherein said
providing a plurality of lock pins comprises providing a plu-
rality of lock pins such that each lock pin includes a substan-
tially cylindrical body extending between a head portion and
a rear portion, the head portion and the rear portion each
having tapered outer surfaces.

7. A rotor lock assembly for use in a wind turbine, the wind
turbine including a rotor rotatably coupled to a generator by a
rotor shaft and a bedplate frame configured to support the
generator and the rotor shaft, the rotor shaft including a rotor
lock disk, said rotor lock assembly comprising:

a support frame coupled to the bedplate frame, said support

frame positioned adjacent to the rotor lock disk;

a plurality of lock pin housings coupled to said support
frame, each lock pin housing of said plurality of lock pin
housings configured to be positionable with respect to
the rotor lock disk; and,

a plurality of lock pins configured to engage the rotor lock
disk to facilitate limiting a rotation of the rotor shaft,
each lock pin of said plurality of lock pins coupled to a
corresponding lock pin housing of the plurality of lock
pin housings.

8. A rotor lock assembly in accordance with claim 7, fur-
ther comprising a plurality of lock inserts, each lock insert of
the plurality of lock inserts coupled between each lock pin
and the rotor lock disk to facilitate forming a friction fit
between each lock pin and the rotor lock disk.

9. A rotor lock assembly in accordance with claim 8,
wherein the rotor lock disk defines a plurality of openings,
each lock insert comprising a plurality of collet sections
inserted within each opening of said plurality of openings,
said plurality of collet sections defining a tapered opening
sized to receive said lock pin.

10. A rotor lock assembly in accordance with claim 8,
wherein the rotor lock disk defines a plurality of slots, each
lock insert comprising:

at least one lock block positioned within a slot of the
plurality of slots, said lock block having a tapered inner
surface sized to receive said lock pin; and,

at least one restraint clip coupled to said lock block and the
rotor lock disk.

11. A rotor lock assembly in accordance with claim 7,

further comprising a lock stop coupled to each lock pin hous-
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ing, said lock stop configured to facilitate limiting a move-
ment of each lock pin with respect to each lock pin housing.

12. A rotor lock assembly in accordance with claim 7,

wherein each lock pin comprises a body extending between a
head portion and a rear portion, said body having a substan-
tially cylindrical shape, and said head portion comprising a
tapered outer surface.

13. A rotor lock assembly in accordance with claim 12,

wherein said rear portion comprises a tapered outer surface.

14. A rotor lock assembly in accordance with claim 7,

wherein each lock pin comprises a body extending between a
head portion and a rear portion, said body having a substan-
tially cylindrical shape, and said head portion comprising a
bar including first and second tapered sidewalls.

15. A wind turbine, comprising:

atower;

a nacelle coupled to said tower;

a generator positioned within said nacelle;

a rotor rotatably coupled to said generator by a rotor shaft,
said rotor shaft including a rotor lock disk;

a bedplate frame coupled to said generator and to said rotor
shaft for supporting said generator and said rotor shaft
within said nacelle; and,

a rotor lock assembly coupled to said bedplate frame and
adapted to be coupled to said rotor lock disk, said rotor
lock assembly comprising:

a support frame coupled to said bedplate frame, said sup-
port frame positioned adjacent to said rotor lock disk;

a plurality of lock pin housings coupled to said support
frame, each lock pin housing of said plurality of said
lock pin housings configured to be positionable with
respect to said rotor lock disk; and,

aplurality of lock pins configured to engage said rotor lock
disk to facilitate limiting a rotation of said rotor shaft,
each lock pin of said plurality of lock pins coupled to a
corresponding lock pin housing of said plurality of lock
pin housings.
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16. A wind turbine in accordance with claim 15, wherein
said rotor lock assembly further comprises a plurality of lock
inserts, each lock insert of said plurality of lock inserts
coupled between each lock pin and said rotor lock disk to
facilitate forming a friction fit between said lock pin and said
rotor lock disk.

17. A wind turbine in accordance with claim 16, wherein
said rotor lock disk defines a plurality of openings, each lock
insert comprising a plurality of collet sections inserted within
each opening of said plurality of openings, said plurality of
collet sections defining a tapered opening sized to receive said
lock pin, said lock pin comprising a body extending between
ahead portion and a rear portion, said body having a substan-
tially cylindrical shape, and said head portion comprising a
tapered outer surface.

18. A wind turbine in accordance with claim 17, wherein
said rear portion comprises a tapered outer surface.

19. A rotor lock assembly in accordance with claim 16,
wherein said rotor lock disk defines a plurality of slots, each
lock insert comprising:

at least one lock block positioned within a slot of said

plurality of slots, said lock block having a tapered inner
surface sized to receive said lock pin; and,

atleast one restraint clip coupled to said lock block and said

rotor lock disk, said lock pin comprising a body extend-
ing between a head portion and a rear portion, said body
having a substantially cylindrical shape, and said head
portion comprising a bar including first and second
tapered sidewalls.

20. A rotor lock assembly in accordance with claim 15,
further comprising a lock stop coupled to said lock pin hous-
ing, said lock stop configured to facilitate limiting a move-
ment of said lock pin with respect to said lock pin housing.
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