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Table 1 Relationship between bus bar current and

phase current in different switching tube states
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Improved phase current reconstruction technology based on single current sensor
XU Hang',XIAO Xi',XIE Yulong', WANG Xiao',ZENG Ping’,LIU Zhigang’
(1. Department of Electrical Engineering, Tsinghua University, Beijing 100080, Chinaj;

2. Ji’an Power Supply Company,State Grid Jiangxi Electric Power Co.,Ltd.,Ji’an 343000, China)
Abstract: In the process of motor closed-loop control, the failure of current sensors and the inconsistency
of different current sensors may lead to the instability of the system. In order to improve the fault tolerance
of the system and reduce the influence of faults on the stability of the control system,an improved phase
current reconstruction technology based on single current sensor is proposed. By shifting the pulse vector
of pulse width modulation,the sampling blind area of the bus bar current is eliminated,and then the three-
phase current is reconstructed through the bus bar current. Compared with the traditional current reconstruc-
tion method,the current reconstructed by the proposed improved method is closer to the real current value,
which can reduce the total current harmonics and the electromagnetic torque ripple,and improve the steady-
state performance of the system. Two reconstruction methods are compared by simulation and experiment,
which verifies the advantages of the proposed improved method. The results show that the improved method
can effectively reconstruct the current and improve the steady-state performance of the system.

Key words:bus bar current; phase current reconstruction;pulse shifting;single current sensor;current signal
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DSPUHTF M~ DSPiI U453 DSPit-$IT44 . DSPiTHLEH

CHi CH

L e oo \\‘l l P // ‘/T<T\\\ l
V Te<T mir i ' E’f5<Tm” { £s54min \‘:
At LA ] |
wl e

|

(a) BXARF (b) RIFHIX
A4 ToSER B RNRAERTEIZE KA 2 M

Fig.A4 Two cases in which minimum sampling time requirement cannot be met
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TableA1 Partial parameters of simulation model
ZH Kl
iEABK To 10
Tl I To 10°
B AEIE Ve 540
Solver(Simulink fif 5 7%) Ode45(Dorman-Prince)
WUE D H kW 10
AU 5 4/ (r-min”!) 6000
R/ (kg-m?) 0.015
B HE&/mH 0.61
2% RS /mH 1.82
H A L FH/mQ (20°C) 82.4
TR £ 4
TR WEHESE /Wb(20°C) 0.09
£z HE) % RMS {H/V 46.23
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Fig.A6 Actual value and measured value of three-phase current before and after fault
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Table A2  Partial parameters of permanent magnet synchronous motor
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Fig.A9 Motor index after adopting improved pulse shifting method
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