


Presentation Formats
Kx +Cx ++GQx + Mx = F(¢)
This may be converted to frequency:domain
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Fast Fourier Transform

x(t):% " X(w)el do

X(w)=[" x(t)e 1" dt

This reduces the number of
summations required to "/, log,n.



Variations influencing machines

ambient temperature

water level in the condenser
steam temperature

Steam pressure

variations in power supplied
variations in reactive’power

rotor and statorcooling operation
rotor current settings



Analyzing the plot

To resolve these issues consider the set of
data points . The first step is.take averages

and use these to calculate the variance matrix
as
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Transient Analysis

Af =2
=
Q=0
g3 = —0o()
dt

In this context.itis rather more meaningful to
express the sampling interval in terms of the
numbers of shaft rotations, N, then the
decrease in speed during this interval is given by



Optimum Resolution

AQ ~—aQdT = —aQZE—N =—2maN
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Rundown Frequency Resolution

Time N

(secs) (revs)  (Hz)
10 0.23 15 3.4
50 0.046 33 1.5
100 0:023 47 1.1
500 0.0046 104 0.48

1000 0.0023 147 0.34



System Response

c(t)=1= %e‘gmnt sin{@, Bt +0)

p=y1-¢7
0 =tan"*(8/¢)

Cis the damping ratio (i.e. the
fraction of critical damping).



System Response(2)

my+cy+ky= mew* cos ot

y+20w, v+ a)%y = ew? cos mt

mea)2 COSwt

y = - ¥ e > (Asinwgt + Beosagt)
2 2 2\ 22
\/(a)n—a) ) +4{C o w,
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System Response(3)

If we consider now the time required for the
response to be within 1% of the steady state

value then

Cont = 27¢m = log, (100)

In general
e_é/a)n(t_r)

h(t-7) = — sinwg (t—17) for t>1
d




General Response

The displacement of the rotor may be written as

y(t)=] h(t-7)

Using the convolutionitheorem, the Fourier

S0,

2

do .
COSwrt +e—SInowrt

dt

Transform of this equation can be readily
formed. Knowing the Fourier Transforms Y and
F, the function His readily calculated.

dr












Typical Carpet Plot
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Transformed Plot









Effect of Leakage
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Damped Decay






Orbit Shapes



Polar Plots








