H47E He
201943 H 16 H

T EE R LR

Power System Protection and Control

Vol.47 No.6
Mar. 16, 2019

DOI: 10.7667/PSPC180454

Hi s FLR A (EC VT A H ) R 80— VAN N F R )

FHFYIRESHERN
%%ﬁ@&ﬁu S E SR EMR AR

E R, AR, H W, AR, TEZE'
(1. B W 248 o A P8 o A R R IR, 2 A0 230061;

2. LB EA A G A FRNE], T 4RI 212009)

WE: e 7R I A U R BRSO SR, 70 #T T B 20 T P UL RS 2 B AR I (R A A
Mo MARFLOR YN A BESCTE 1 PR P s EL U 5% R A A% AR P PR BT B DR SR o R T — e T4
FHYBIR S U EL K A 3R e LS AR Ty o SRR U it /s s A5 5 PR P DA 3 R e T
j< PR O TR LA I (B 0 65, AL Se B IIRAR E . A S AR S ASr U 2 A1) AR I 1

A RAMA R UG RS S S B 5 S, TR A R v 1 o s R R AR ZE T B SR T
u&%%?ﬂ?%%%ﬂ@@ﬂ, PABSHIE DI IR$g AR T7 ZE AT ATHE o

ey 47 A B VN S, € Y 2 R O & 7/ BN e I SR S R S NG ¢ P P P

Research on transient characteristics and test technology of electronic voltage transformer
based on digital-physical hybrid simulation

WANG Yu', TANG Hansong?, GAO Bo', ZHENG Guogqiang', DING Jinjin'
(1. State Grid Anhui Electric Power Research Institute, Hefei 230061, China;
2. Jiangsu Lingchuang Electric Automation Co., Ltd., Zhenjiang 212009, China)

Abstract: According to the principle structure of the resistor-capacitor voltage-divided electronic voltage transformer, the
transient transfer characteristics of the resistor-capacitor voltage-divided electronic transformer after differential
integration are analyzed. With relay protection application, the influence of transient voltage transfer characteristics of
electronic voltage transformer on fast distance protection is studied. A digital voltage transformer transient test technology
scheme based on digital physics hybrid simulation is proposed. The small voltage signal is digitally simulated and
amplified by a power amplifier. The physical simulation platform of the electronic voltage transformer
resistance-capacitor voltage divider is built and a complete test system is established. The initial time is determined by the
mutation detection, and the analog raw voltage signal and the digital signal of the sample are synchronously acquired,
then, the transient error calculation of the electronic voltage transformer in the transient process is performed. The
feasibility of the test technology solution is verified by the application of the developed test system in the laboratory.
This work is supported by Beijing Municipal Natural Science Foundation (No. 1183068).
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Fig. 1 Voltage divider principle diagram of resistive-capacitive

divider electronic voltage transformer
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Fig. 2 Hardware integration principle diagram
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Fig. 3 Transient testing principle diagram of electronic
voltage transformer based on Simulink digital

simulation and physics simulation
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Fig. 4 Simulation model of 220 kV primary system
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Fig. 5 Fault waveform of metal single-phase grounding

fault in the near range of 90° phase angle
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Fig. 7 Transient test system of electronic voltage transformer
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Fig. 10 Transient test diagram of the near-zone fault

with voltage divider
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with voltage divider
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