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Select Failure Model
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Failure Rate for Generator

λλλλ(t) = 0.796 x 10 –6 / hr

R(t) = 0.997 for t = 8760 hrs (1 year)
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λ = 100.00 x 10 –6 /hr => MTTF = 10,000 hrs

Using Modeling Equation for Wiebull Model 

MTTF = θ Γ>/	D				) 
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Values Property

0<βI/ Decreasing Failure rate DFR

β </ Exponential Model or Random 
Failures

1<βI7 Increasing Failure rate IFR

β<7 Linear Failure: Rayleigh Distribution 
Model

βJ7 Increasing Failure rate IFR

3<βI4 FR Values approach Normal 
distribution 
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R = exp –(1 –R) α t (Ebeling 1997)

Loading Model for WT Blades (Manwell 2002)
ηL = 60 K nrotor Hop Y 

R blade = 0.9068
Similar Procedure : Bolts, Hub & Anchor Bolts
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S.No State of System Probability @ t = 
8760

Probability @ t = 8076 
x2

1 P1 (t) 0.3326 0.1106

2 P2 (t) 0.035 0.0024

3 P3 (t) 0.3868 0.1725

4 P4 (t) 0.0395 0.309

5 P5 (t) 0.2066 0.68294
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P (T) = Frotor U Fcontroller U Fderive train U Ftower suppor

P (T) = [Fblades U Fbolts U FHub U Ftipbrk] U [FController] U 

[Fgenerator U Fgearbox U Fparkingbrk] U [Fyaw U Ftower]

P(T)  = 0.6427
R(T) = 1 – P(T)
R(T) = 0.3573

Markov Analysis
33.26% availability in first year of 

installation the results for both 
are fairly close 
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� Some Experimentation and 
Analysis was performed 
before proceeding toward 
the system design

� An Inherent Imbalance of 
Mass was observed on the 
Derive Train

εεεε = 9.65 x 10-7 m/m
∆∆∆∆R = εεεε. (GF) .R
∆∆∆∆R = 0.009118 Ω
∆V ∝ ∆R
� Vibration Monitoring – Drive 

Train
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