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Abstract

Recently, a rapid growth of wind power system as a leading renewable energy source has compelled a number of companies
to develop intelligent monitoring and diagnostic system. Such systems can detect early mechanical faults, which prevents
from costly repairs. Generally, fault diagnostic system for wind turbines is based on vibration and process signal analysis. In
this work, different type of mechanical faults such as mass unbalance and shaft misalignment which can always happen in
wind turbine system is considered. The proposed intelligent fault diagnostic algorithm utilizes artificial neural network and
Wavelet transform. In order to verify the feasibility of the proposed algorithm, mechanical fault generation experimental sys-
tem manufactured by Gaon corporation is utilized.

Key Words : Monitoring & diagnostic system, Mechanical fault, Mass unbalance, Shaft misalignment, Artificial neu-
ral network, Wavelet transform
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Fig. 1. Fault type of wind turbine system and its
generation ratio
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Fig. 2. Rotor with three blades
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Table 1. Input training data for artificial neural network

RPM 700 700 700 800 800 800

D1 1084 | 1.720 | 1366 | 0.641 | 0.706 | 1.000
46 07 6 913 356 28

L D2 1116 | 1.597 | 0.837 | 0.749 | 0.795 | 0.663
- 46 94 195 977 18 711

- 0566 | 0943 | 0.611 | 0484 | 1.535 | 0.699
A2(1000) | “gog” | 882 | 083 | 895 98 | 709

1084 | 1719 | 1366 | 0.641 | 0706 | 1.000
D1(1000) | 34 73 32 787 | 226 | 08

; 1116 | 1597 | 0.836 | 0.749 | 0291 | 0.663
= | D2(1000) | "3 36 864 | 788 | 081 | 492

0.567 | 0.944 | 0.611 | 0486 | 0481 | 0.700
543 199 99 059 665 442

0629 | 0687 | 0760 | 0677 | 0.653 | 0.800
DL1000) | "ggg | 258 | 736 | 625 | 582 | 908

A2(1000)

: 0250 | 0377 | 0358 | 0235 | 0291 | 0348
- o | D2(000) | “eyg’ | {31 | 234 | 777 | 081 | 363
- 0338 | 0356 | 0402 | 0418 | 0481 | 0552
B A2(1000) | “673" | 544 | 382 | 276 | €65 | 283
0629 | 0.687 | 0.760 | 0677 | 0653 | 0800
: D1(1000) | "gs” | 126 | 635 | 491 | 582 | 75

- 0250 | 0376 | 0358 | 0235 | 0290 | 0.348
= | D21000) | “gz" | 994 | o091 | 829 | 967 | 234

0339 | 0356 | 0402 | 0418 | 0481 | 0.552
A21000) | 45" | 773 | 638 | 434 | 912 | 395
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Table 2. Neural Network Output

ut neuron output output output
Types of fau neuron -1 neuron-2 neuron-3
Normal 1 0 0
Mass unbalance 0 1 0
Shaft misalignment 0 0 1
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Fig. 13. Recall characteristic of trained artificial neural

network
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