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Design and Structure Analysis of a Tower Service Lift for Offshore Wind
Power System
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Abstract: The purpose of this study is to establish a design method of tower service lift for offshore wind
power system, as well as to conduct structure analysis of the service lift system. The service lift system
will be built in the internal area of tower of the offshore wind power system. Design and structure analysis
for the tower service lift system are conducted to clarify the stability and reliability of the system. Main
objective of the design is to secure sufficient capability of transportation of workers and equipment with
satisfactory performance within the designed tolerance limit. Total deformation and equivalent stress of the
lift system by external load are examined using the results of structure analysis.
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Figure 1: Schematic view of internal structure of
wind power system and service lift.

No. Item

Cabin

Traction hoist

1
2
3 Electrical control box
4

Anchor point

5 Safety brake and safety
gripping device

Cable connection (behind
the lift)

EMERGENCY STOP
7 button fixed(Inside cabin
optional)

8 Pendant control

Override automatic
operation switch (optional)

10 | Door stop switch

- 11 | Bottom safety stop

-

Figure 2: Tower service lift structure and item list.



Table 1: Main specifications of service lift design.

Wire Min. braking strength [Ton] 1.99

Motor drive torque [kg-m] | 1.21

Max. lifting speed [m/min] 18

Safety factor of safety brake 2.0

Number of lifting wire line 4
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Figure 3: Schematic view of an industrial wire hoist
and increasing drum width by lift head.

Table 2: Hoist structure and winding methods.

Hoist Drum width Wire Winding
structure W by head | damage method
Wire hoist Proportion low drum
Chain hoist | _Inverse high chain
proportion grooved
Wire winch | IIVerse | pjp | multi-
proportion layered
Double Inverse | double
. . A ow PP
wire hoist proportion winding

(a) wire hoist

(b) double wire hoist

Figure 4: Schematic view of hoist wire winding
methods and drum width.
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Figure 5: Design of service lift hoist.
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Figure 6: Flow chart of service lift control system.
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Figure 7: Aerial view of service lift cabin by 3-D
modeling.

Figure 8: Design of safety brake system.
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Figure 9: Structure analysis on the total deformation
and equivalent stress of service lift cabin.
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(a) total deformation

(b) equivalent stress

Figure 10: Stress analysis on the safety brake system
for the evaluation of stability
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Figure 11: Prototype tower service lift system and
performance test.

Table 3: Field test results of prototype service lift.

Division Unit Rated Test result
value
Total weight kg 500
Max. lifting .
speed m/min 18 15

Sway control
(stabilization) sec. 3.0 2.0
Safety brake ) operated

operation (immediate response)
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