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Locomotive Harmonic Energy Measurement Based on

FFT and Wavelet Transformation
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Abstract: A locomotive power measurement method based on the combination of fast Fourier transform and wavelet
transform is presented for electric locomotives complex operating environment in which lots of non-steady-state harmonics
are difficult to be measured accurately. First, wavelet transform is applied to find out the signal point mutation and to
determine whether the given calculation cycle signal is steady or non-steady. Next, the steady signal is analyzed by FFT,
while the non-steady signal is analyzed by wavelet method. Finally, the energy value of each frequency component in signal
is calculated by phasor algorithm. Simulation results show that the algorithm can accurately measure the harmonic power.
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Flowchart of harmonic electric power signal processing

Fig. 1
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Fig. 2 Original voltage signals

50
45+
40+
35t

-, 30f

8 25t

& 20}
15t
10

t
0 100 200 300 400 500 600
%? /Hz

B3 FFT REEITESMiEE
Spectrum chart for FFT power metering

Fig. 3

R 0T 5 B S R B RRE WA 3 BT .

454 FPT 59 WT S M B 551 mEe. R
INTE BT TR R B A S R A A, RS A R
FFT TS L RE 5 & 545 5 R /N ik
TS RHLRE o /N3 BT & A 5 F A IO an &l
4~5 B o

AT

200 400 600 800 IOOO 1200 1400 1600 1800 2000

i

800 1000 1200 1400 1600 1800 2000

/I\* ‘—‘
a) uAS

b) uD3
10
o
-10 . . L
0 200 400 600 800 1000 1200 1400 1600 1800 2 000
/I\.ﬁé‘f
¢) uD4
40

20f
Z 0
—20F
Z(IJO 400 600 800 11:0.%0 1200 1400 1600 1800 2 000
d) ubD35

B4 BENEREMSE
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