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Fig.1 Schematic diagram of non-contact voltage
measurement of insulated conductor
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Fig.6 Schematic diagram of voltage
probe transmission
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Fig.7 Framework of non-contact voltage
phasor measurement method
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Fig.15 Voltage amplitude calculated values
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Table 4 Parameters of voltage signal components
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Non-contact measurement method for voltage phasor
LI Jiaxian, LIU Hao, BI Tianshu
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University) , Beijing 102206, China)

Abstract: The synchronous phasor measurement technology offers data for dynamic security monitoring in power systems. The
non-contact voltage sensing technology has the advantages of safety, convenience and low cost, which is helpful for massive
distribution of measurement devices. The defect of the existing non-contact voltage measurement technology is that the voltage
probe may cause voltage distortion,and it is difficult to figure out the primary voltagephasor. In order to solve the problem of
voltage distortion, the distortion law of voltage is revealed by analyzing the non-contact probe’s equivalent circuit and
transmission characteristic,and a phasor measurement algorithm for each in-band signal is proposed. Signal pre-processing is
used to filter the out-of-band signals and noise first; The matrix pencil method is used to calculate the in-band signal’s
frequencies , which is used to build signal model, then the in-band signal phasors are figured out by fitting in time-domain;
Lastly, the secondary phasors are restored to obtain the primary in-band signal phasors and synthetical phasor. The simulation
results show that the proposed method can figure out the primary voltage phasor by using the sample of the probe output voltage.
Experiment data show that the amplitude measurement error is less than 4.5% ,the phase error is less than 1°,the frequency
error is less than 0.04 Hz, and the frequency change rate error is less than 4 Hz/s.

Keywords : synchronous phasor measurement algorithm ; non-contact voltage measurement; capacitive coupling voltage probe;

measurement band extraction ;matrix pencil method ;least square method
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An optimization strategy for voltage regulation of three-phase PWM

rectifier based on two-degree-of-freedom PID
SHI Rongliang, LIU Weisha, WANG Guobin, LAN Caihua, XU Muyuan
(College of Mechanical and Control Engineering, Guilin University of Technology , Guilin 541004, China)

Abstract: The VSR-VSI dual three-phase pulse width modulation (PWM) converters based on the cascade connection of a
front-end three-phase voltage source rectifier ( VSR) and a back-end three-phase voltage source inverter ( VSI) have been
widely used in elevator energy feedback systems,but the front-end three-phase VSR using the traditional proportional integral
(PI) double closed-loop control structure usually has the problem that the mid-end DC voltage cannot take into account the
disturbance immunity and the follow-ability. Given this, an improved DC voltage regulation strategy of the three-phase PWM
rectifier based on two-degree-of-freedom proportional integral differential (PID) is proposed. Firstly,the structure and working
principle of the three-phase VSR-VSI dual three-phase PWM converters are expounded. Then,the PI double closed-loop control
scheme of the front-end three-phase VSR and its parameter design process are given to analyze the reasons why this traditional
scheme cannot have good disturbance immunity and follow-ability of the DC voltage regulation system. On this basis, an
optimized DC voltage regulation improvement strategy for the front-end three-phase VSR based on two-degree-of-freedom PID
and its corresponding parameter design method are given. Finally, the correctness and the superiority of the proposed three-
phase PWM-VSR DC voltage regulation strategy are verified by using the simulation and experimental comparison results.

Keywords : energy feedback system;proportional integral (PI) double closed-loop control;three-phase pulse width modulation
(PWM) rectifier; disturbance immunity ; follow-ability ; two-degree-of-freedom proportional integral differential ( PID ) ; DC

voltage regulation
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