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(The Development of Real-Time Harmonic Analysis Algorithm in Distribution Transformer)
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Abstract

Recently harmonics flowing into power system is increasing as the usage of semiconductor

equipments and switching mode power equipments are increasing. Harmonics cause problems such as

heat increasing and reduction in capacity of transformers, especially the harmonics flowing into a

distribution transformer can lead to the lifetime reduction of transformer. In this paper, we are about to

develop a device that can monitor harmonics in real-time as it is affixed to a distribution transformer.

Unlike the existing expensive harmonic analysis device, a new harmonic analysis algorithm is proposed

in order to implement low—cost equipment. The real-time harmonic analysis algorithm proposed in this

paper allows implementation on low performance microcontrollers, thus it can monitor the harmonic in

real-time as it is individually affixed to the transformer. Therefore, it would improve the reliability of

the transformer and stable power system operation would be possible as it can prevent the transformer

accidents in advance.
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Fig. 1. The structure of real time harmonic
monitoring system
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Table 2. The FFT simulation condition in the
limited frequency resolution

a5 A7 gk
MEY Fabr 1,024Hz
FFT dlolel 7+ 1,024 70
T s 1Hz
15 1 100V 60Hz + 100V 180Hz
A 100V 60.2Hz + 100V 180.6Hz
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Fig. 2. The FFT simulation result in the limited
frequency resolution
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Table 4. The harmonics analysis result using the
proposed method

Ic
r

2z B N=2048 N=1024
g (A Al Ted [ en [ed
v Hz an | % | a7 | %

1 10~110 |100.37 | 0.37 |100.60| 0.6
3 130~230 | 99.79 | -0.21 | 100.24 | 0.24
5 250~350 [ 100.06 | 0.06 | 99.58 | -0.42
7
9

370~470 | 99.83 | -0.17 | 99.92 | -0.08
490~590 | 100.00 | 0 ]100.63| 0.63
11 610~710 | 99.90 | -0.1 |100.41 | 0.41
13 730~830 | 99.97 | -0.03 | 99.53 | -0.47
15 850~950 | 100.21 | 0.21 | 99.96 | -0.04
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Table 5. The microcontroller specification used in
experiments

32 A2k
A Z A} Microchip
ICY dsPIC33FJ256GP710A
Tx= 16bit micro controller
CPU speed 40MIPS
Program memory 256K Bytes
RAM 30,720 Bytes

Hdl FFT dleolg 74 2,0487Y
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Fig. 5. The block diagram of experiment system
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Table 6. The result of harmonics analysis
experiment using the proposed method

R Ty N=2048 N=1024
o [EA wel By oA | By | oA
Hz 7] % =27] %

1 10~110 | 99.98 | -0.02 | 100.52 | 0.52
3 130~230 | 99.95 | -0.05 | 100.41 | 0.41
5 250~350 | 100.06 | 0.06 | 99.51 | -0.49
7
9

370~470 1100.16 | 0.16 | 99.31 | -0.69
490~590 | 100.36 | 0.36 | 100.79 | 0.79
11 610~710 | 99.62 | -0.38 | 100.51 | 0.51
13 730~830 | 100.57 | 0.57 | 100.68 | 0.68
15 850~950 | 99.24 | -0.76 | 99.46 | -0.54
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