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Mathematical modeling and measurement analysis of three-phase load imbalance
degree based on sequence current

YAO Wei', LIU Yanyan', ZHANG Yuliang®
(1. College of Electromechanical Engineering, Yili Vocational and Technical College, Yining 835000, China;
2. School of Electronics and Information Engineering, Yili Normal University, Yining 835000, China)

Abstract: At present, the mathematical model of three-phase imbalance degree based on sequence component is not
unique, and the sequence component is not easy to measure in practice. This causes a lot of inconvenience to three-phase
imbalance treatment and loss analysis due to three-phase load imbalance. Based on three kinds of three-phase load
imbalance conditions, a corresponding three-phase load imbalance degree algorithm is proposed. For three-phase
unbalanced load power systems with unbalanced amplitude and phase, the reciprocal of the square sum of the ratio of the
effective value of the sequence component to the effective value of the three-phase average current is proposed to measure
the three-phase load imbalance. The relationship between the three-phase sequence component and the three-phase load
imbalance is established, and the three-phase imbalance measurement formula based on the sequence component
proposed by IEC is unified. Experiments and case studies show that the proposed three-phase load imbalance algorithm
can effectively reflect the imbalance under different conditions. For low-voltage power supply and distribution system, the
proposed algorithm is consistent with the proposed three-phase load imbalance algorithm for three-phase power system
with unbalanced amplitude and phase. This has strong practical value for the treatment of three-phase imbalance and
engineering practice.
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Fig. 1 Principle of three-phase load unbalance experiment
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Table 1 Comparison of three-phase load unbalance under

three-phase phase balance and amplitude imbalance

RIGHKIE/IA  COSO  &/%  £,/%  &/%  £4,/%  £,/%

1,=30.4 0.99

1,=30.4 0.99 0 0 0 0 0
1.=304 0.99

1,=33.44 0.99

1,=30.4 0.99 1.5 5.8 5.8 1.3 0.7

1.=27.36 0.99
1,=33.44 0.99
I, =28.88 0.99 1.0 5.0 5.0 1.0 0.5

1.=28.88 0.99
1,=33.44 0.99
I, =24.32 0.99 5.5 10 10 3.6 2.0

1.=33.44 0.99

2 ZHEBMAATE, RETER=HAT N EEERTLL
Table 2 Comparison of three-phase load unbalance under

three-phase phase imbalance and amplitude balance

RIGHKM/IA cosp /%  &,/% &%  £,/%  £,/%

1,=304 0.64
I, =304 0.64 0 0 0 0 0
I.=30.4 0.64
1,=304 0.64
I,=30.4 0.84 3 10.1 10.1 0 0
1.=304 0.84
1,=304 0.64
I,=30.4 0.84 11 16.8 20.2 0 0
I.=30.4 0.97
1,=304 0.64
I,=30.4 0.64 4 11.1 11.1 0 0
1.=304 0.85

™3 =AML IREMNATEN=ZARETEEEXL
Table 3 Comparison of three-phase load unbalance when

three-phase phase and amplitude are unbalanced

RIAIA  cosp  enl%  6,/% &%  e4/%  £,/%

1,=30.4 0.64
1,=30.4 0.64 0 0 0 0 0
1.=30.4 0.64

1,=33.44 0.68
I, =304 0.97 0.7 15.0 21.5 1.3 0.7
1.=27.36 0.89
I,=33.44 0.68
I,=28.88 0.89 0.5 13.0 13.0 1.0 0.5
1.=28.88 0.89
1,=33.44 0.68
I,=24.32 0.93 2.0 17.4 17.4 3.6 2.0
1.=33.44 0.68
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Table 4 Measurement comparison of three phase load unbalance
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