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Fig.2 Currents at grid side and generator
side during load commutation
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Fig.3 Differential current and braking
current during load commutation
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Key technologies of SFC system protection for pumped storage hydro unit
CHEN Jun',SI Hongjian*,ZHOU Rongbin',XU Jin',YAN Wei',SHEN Quanrong'
(1. NR Electric Co.,Ltd.,Nanjing 211102, China;
2. Jiangsu Shahe Pumped-Storage Power Generation Co.,Ltd.,Liyang 213333, China)

Abstract: The configuration scheme of SFC(Static Frequency Converter) system protection for pumped storage
hydro unit is introduced and solutions are proposed for its key technologies. Differential protection of SFC
converter bridge:the variable-frequency current at generator side is converted to power-frequency current,
which is used together with the current at grid side to form the differential current and braking current;
full-period Fourier algorithm is adopted and the proportional breaking characteristic is applied to enhance its
reliability. Variable-frequency differential protection of output transformer:the protection algorithm of
generator startup/shutdown is applied to realize the accurate measuring during the low-frequency startup ;the
variable-slope braking characteristic is applied to avoid the misoperation due to out-zone fault;it is disabled
by the position contact of bypass switch during the pulse commutation. Current changing rate protection:the
repeated and continuous detection of action conditions and the additional auxiliary criterion of sampling
value over-current are applied to enhance its reliability;the digital low-pass filter is designed to guarantee
the accurate measuring of frequency at generator side during pulse commutation. All measures mentioned
above are applied in the pumped storage hydro unit with excellent effect.

Key words: pumped storage hydro unit; SFC; power transformers; relay protection; current changing rate

protection
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Design of intelligent high-voltage and variable-frequency power source
HUANG Xinbo,CHENG Wenfei,ZHANG Zhouxiong,SHI Jie,ZHAO Yang
(College of Electronics and Information,Xi’an Polytechnic University,Xi’an 710048, China)
Abstract: An intelligent high-voltage and variable-frequency power source for insulation test is designed,
which ,applying the principle of LC series resonance,outputs PWM wave and SPWM wave by its DSP core
board to control Buck circuit and inverter circuit respectively,adopts the intelligent correction algorithm and
PI algorithm to modulate frequency and power,samples the secondary-side voltage of excitation transformer
to automatically search the resonant point by the FFT operation,and adjusts the parameters of external reactor
and capacitor to change the frequency of resonance point for modulating the amplitude of output voltage.
The designed device outputs high /extra-high voltage with continuously variable frequency from 30Hz to 300 Hz.
Key words: electric power supplies to apparatus; design; resonance; SPWM; pulse width modulation;

frequency modulation; electric inverters



