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Dynamic Reliability Analysis of Wind Turbine
Systems Subject to Wind Loads

HE Guangling, LI Jie
(Department of Building Engineering, Tongji University, Shanghai
200092, China)

Abstract: The paper first presents a new dynamic reliability
evaluation method based on generalized probability density
evolution method (GPDEM). Then, the dynamic reliahility of
1.25 MW steel wind turbine system and reinforced concrete
wind turbine system is evaluated separately in combination
with the physical model of stochastic wind field and the
integrated finite element model consisting of the rotor, the
nacelle, the tower and the foundation. The results show that
the dynamic reliability of wind turbine systems can be worked
out by the proposed method. Besides. the concrete wind

turbine system is of a higher reliability than the steel one.
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Fig.5 EVD of tower top displacement of concrete

wind turbine tower
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Tab.2 Structural dynamic reliability of different

thresholds (concrete wind turbine tower)

PETR RS IR/ m HUA B 7 T SRR
0.2 0.441 3
0.3 0.926 6
0.4 0.998 2
0.5 0.999 7
0.6 1.000 0
2 3L T XUy 4 v B AV A TR 5 1 XU K

L R BB AT S B A A . SR L KU R
A I A5 TTUHE R AR A A5 R I T RE B ORME R B ST
Fe B HE BT XS ) vl 58 B 2N I T 5R E  Bt X 3
FIRTHERE . FESEBR TREH T & AR SRR R 11
A BB A S K 8 5 A IR 1 T R L 4
Rhade KT Je v BB B ol o DL IR R O =X % 14
AREE X R B s T & ST o TR
R R 3 0L A% 1) R B R v AR S T R R
S48 5 R (0T S BE O ARG . PR 0k, A A TR R XU
TR VB AR A2 i R 4% B 1 R A i, T 2 pE
B3 o S o A s TR B A TR O R R
e DA R TR B T 2R A R B TR A
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Tab.3 Dynamic reliability of wind turbine system

under wind loads

P

s s | PRSELIID gy g
Mises i #1 0.958 8 FR LA 0.994 1
p=Yetis 0.930 0 BN % 1.000 0
AT A% 0.997 0 SALETEE 0.450 9
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