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An extended sequence components method for solving multiphase
power flow in distribution networks

LI Peijie, LUO Cuiyun, BAI Xiaoqing, LIN Songchen, WEI Hua
(Guangxi Key Laboratory of Power System Optimization and Energy Technology
(School of Electrical Engineering of Guangxi University), Nanning 530004, China)

Abstract: According to the feature of hybrid power supply with one phase, two phases and three phases in the
medium and low voltage distribution system, this paper extends the traditional sequence components method
and presents a multiphase power flow solution. In the approach, the transform relationship of sequence
components among one-phase network, two-phase network and three-phase network is reformulated by using
forward-backward sweeping algorithm (FBS). Furthermore, this paper uses complete sequence components
model to solve out the singularity problem of admittance matrix appearing in particular transformer connections.
IEEE 4~8500 nodes standard systems are tested. Simulation results verify that the proposed solution has good
convergence characteristics, strong robustness and efficient calculation. It also shows the superior applicability
in large-scale distribution system three-phase power flow.
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Table 1 Sequence components model of six common three-phase transformers
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Table 3 IEEE-4 test system: voltages of bus ‘4’

EIERA FRAETEa o R4 AR5
WEENV MO EENV M)
A 2175 -4.1 2173 -4.1
YY1 B 1930 -126.8 1928 -126.8
C 1833 102.8 1832 102.8
A 3425 -5.8 3423 -5.8
Y-A B 3646 -130.3 3645 -130.3
c 3298 108.6 3297 108.6
A 2157 -342 2155 -342
AF B 1936 -157.0 1935 -157.0
C 1849 734 1847 734
A 3425 -5.8 3423 -5.8
-4 B 3646 -130.3 3645 -130.3
c 3298 108.6 3298 108.6
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Table 4 Result of IEEE-13 test system

. PR LR A3k
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A B C A B C
650 1 1 1 1 1 1
0 -120 120 0 -120 120
63 1.0210 1.0420 1.0174 1.0210 1.0420 1.0174
-2.49 -121.72 117.83 -2.49 -121.72 117.83
633 1.0180 1.040 1 1.014 8 1.0180 1.040 1 1.014 8
-2.56 -121.77 117.83 -2.56 -121.77 117.83
634 0.9940 1.0218 0.996 0 0.9940 1.0218 0.996 0
-323 12222 117.34 -323 12222 117.34
645 1.0329 1.0155 1.0329 1.0155
-121.90 117.86 -121.90 117.86
646 1.0311 1.0134 1.0311 1.0134
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-5.32 115.92 -532 115.92
09738 09738
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115.78 115.78
680 0.99 1.0529 09778 0.99 1.0530 09778
-5.30 -122.34 116.02 -5.30 -122.34 116.02
652 09825 09826
-525 -525
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Table 5 Convergence characteristics with changes of R/X

Y A0k MG EE L MSRE2 SIS
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Table 6 Convergence characteristics with changes of

loading factor

H KI5 OMSEYE L MSEVE2 ARSMENE 3
0.5 3 5 5 8
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2 4 11 11 23
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Table 7 Calculations time of different distributions
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