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Improved current sudden variable mutation phase selector for AC/DC hybrid system

MA Yifei"*, FAN Yanfang', LU Yuehua®

(1.School of Electrical Engineering, Xinjiang University, Urumqi 830047, China; 2.School of Intelligent Manufacturing, Nanyang Vocational College of
Science and Technology, Nanyang 474150, China; 3.School of Mechanical and Electrical Engineering, Linyi Technician Institute, Linyi 276005, China)

Abstract: Due to the unequal characteristic of equivalent positive and negative sequence impedance of the DC side system
during the fault period, the traditional current mutation phase selector applied to the receiver AC line has some
adaptability problems. In this paper, the problem of wrong phase selection of traditional current mutation phase selection
element in AC/DC hybrid system is deeply analyzed, and an improved current mutation phase selector is proposed. The
traditional phase current mutation is improved by current compensation method, and the phase selection coefficient is
constructed by the improved phase current mutation, and the fault phase selection is carried out according to the amplitude
relation of the phase selection coefficient, so as to compensate the effect of the unequal equivalent positive and negative
sequence impedance on the DC side in principle. Simulation results show that the improved phase selector could quickly
and accurately select the fault phase during the failure of the receiver AC line, and the phase selector would have good
resistance to transition resistance.
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Table 1 Criterion of current mutation phase selector
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Figure 1 Schematic of AC/ DC hybrid power grid
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Figure 2 Fault characteristics of equivalent positive and

negative sequence resistance of DC side system
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Figure 3 Additional fault net of AC/ DC hybrid power grid
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Figure 4 The phase selection process
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Figure 5 Results of conventional current

mutation phase selector
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Figure 6 Results of improved current mutation
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Table 3 Results of improved current mutation phase selector
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Uy/kV
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BG 17.05 6.41 0.15 6.01 BG
CG 11.87 4.39 3.49 0.25 CG
AB — 1.07 0.98 9.97 AB
CA — 0.82 15.97 1.53 CA
ABG 9.88 0.81 1.33  13.28 ABG
CAG 28.65 0.19 16.15 1.36 CAG
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Table 4 Influence of transition resistance on selection results
g o TEAH Z L e
Uy/kV

H Al F, BHL P, P, P, ELE S
50 8.76 0.07  7.09 5.03 AG

AG 100 7.66 0.29 7.36 6.39 AG
200 5.94 0.15 8.02 12.29 AG
50 — 11.37  1.10 0.83 BC

BC 100 — 14.04  0.61 1.55 BC
200 — 12.13  0.63 1.29 BC
50 8.17 14.04  1.16 1.42 BCG

BCG 100 6.33 12.13  0.63 1.15 BCG

200 4.03 10.97  0.69 1.21 BCG

50 — 2.69 2.14 1.46 ABC
ABC 100 — 3.48 2.18 4.53 ABC
200 — 242 1.86 1.34 ABC
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Figure 7 The shutdown angle of the DC inverter station
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Figure 8 Results of phase selection when commutation fails
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