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Fig.1 Amplitude and phase calculated by IFFT
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Fig.2 Averages of fundamental wave real and imaginary
parts calculated by RLS algorithm and correctness rate
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parts calculated by RLSA and correctness rate
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Tab.2 Convergence time under different SNRs
and Ts for two algorithms

SNR/dB T/ms #EiH /ms
RLS RLSCA
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100 16.2 10.0
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Fig.4 Real and imaginary parts of fundamental wave
calculated by RLSA and judgment sign
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Tab.3 Harmonic analysis results of normal current

SEE I Y K
¥ WU B
1 2 3 4 5 6

SEP S /KA 05638 0.0334 0.0042 0.0140 0.0057 0

FEP R /KA -0.6017 -0.0262 0.0004 0.0094 0.0112 0.0004
W IR /KA 0.8246  0.0424 0.0042 0.0169 0.0125 0.0004
WAL/ (°) 4314 51.89 9476 123.73 153.14 177.23
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Tab.4 Harmonic analysis results of short circuit current
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Tab.5 Identification time of short circuit current
under different SNRs and phases

N Qb PRFE T /ms
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90 13 9.2 10.5
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current under different SNRs and phases
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Fixed-point simulation of intelligent operation algorithms on DSP
for intelligent operation of breaker
LIU Jun,DUAN Chao,FANG Wanliang, MA Zhiying
(School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China)

Abstract: The requirements of intelligent breaker operation for signal processing are briefly introduced and
the strong real-time conditions required by the intelligent breaker operation are given. IFFT (Improved Fast
Fourier Transform) is applied in the algorithm simulation of rated current to reduce the calculation load.
RLSCA (Recursive Least Square Corrective Algorithm) is applied to simulate the short circuit current,which
enables the iteration method to be implemented on DSP with shortened sampling data window and meets
the requirements of system for real time performance. A model is built with Simulink to simulate the
process from normal working state to short circuit state and the total current signals are generated for two
states respectively. Based on MATLAB,the short circuit current identification algorithm is simulated and,
combined with IFFT and RLSCA,the total current signals are then simulated. Simulative results show that,
the proposed algorithm meets the requirements of intelligent breaker operation for strong real-time
performance.

Key words: electric circuit breakers; intelligent operation; Fourier transform; recursive least square

correction; DSP; computer simulation



