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Abstract

The three-phase unbalance degree defined by the national standard needs to measure the ampli-
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tude and phase of the three-phase vector, and the vector operation is needed in the calculation
process, which is more complicated. In practical engineering applications, the phase of the
three-phase vector is not easy to be measured, which makes the calculation method based on
phase sequence decomposition not applicable. In order to simplify the calculation, some interna-
tional organizations or groups use the measurement value of three-phase vector for calculation.
Although this kind of method eliminates the complex vector operation, it also causes a large error
compared with the calculation result defined by the national standard. Based on this, this paper
proposes to define the three-phase unbalance degree by the square ratio of the square sum of the
measured values of the three-phase zero-sequence component and the negative sequence com-
ponent to the measured values of the three-phase positive sequence component. This method only
needs the amplitude of the three-phase vector to calculate, and through the calculation example
analysis, this method is close to the calculation result of the national standard definition.
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Figure 1. Schematic diagram of symmetrical component method
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Figure 2. The relationship between three phase
voltage and three phase line voltage
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Table 1. Three groups of voltage data used in simulation
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AN GiEE0A NS GiEE0A GiELDA
1 221.97553 2.1368537 230.78633 0.23363273 214.37579 4.1567753
2 208.76426 2.2756429 221.67975 0.24186366 230.45053 4.5125563
3 230.39131 2.2331652 209.43392 0.22164635 222.43652 4.2198753
Table 2. Three groups of line voltage data used in simulation
2. fhEAR 3 A=1H% B EMiaE
e Uss Une Une
1 368.7426 411.6507 369.5292
2 366.1453 382.0018 395.1553
3 371.6321 392.8948 379.4321
Table 3. Three phase unbalance degree calculated by different methods
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FUFAPATRE  0.075542 0.075542
1 0.0738 0.0378 0.0739 0.0755 0.0137
FRFAPHERE 0.089217 0.089217
FUFAEATRE - 0.043979 0.043979
2 0.0984 0.0524 0.0392 0.0440 0.0051
TR 0.055897 0.055897
FUPAFAEE  0.032707 0.032707
3 0.0949 0.0513 0.0304 0.0327 0.0075
EFATVEERE  0.080377 0.080377
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