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Fig.1 Schematic of phase-shift
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Fig.2 Simulation figure of digital phase shift
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Table 2 Phase errors and ratio errors after phase shift
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Fig.3 Frequency characteristics of digital phase shift
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Fig.4 Comparison test between analogue phase-shift
circuit and digital phase-shift algorithm
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Table 3 Results of the comparison test
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Fig.5 Accuracy test of digital phase-shift
based electronic transformer
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Table 4 Results of error calibration of 1# Rogowski coil

LG /% WRERZE /% FA0R2ES/(1)  AALIER &'/ s
5 -0.31 6.2 1755
20 -0.11 2.5 1752
100 -0.04 0.8 1752
120 0.04 0.8 1753
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Table 5 Results of error calibration of 2# Rogowski coil

MU/ % WRIEDR2E /% AAGIER2E6/() ARALIEIR &'/ s
5 -0.33 5.4 1255
20 -0.15 3.1 1253
100 -0.03 0.6 1258
120 0.02 0.8 1258
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A Digital Phase-shift Method for Phase Compensation
of Electronic Instrument Transformers
CHENG Hanmiao', XU Qing', JI Feng', MU Xiaoxing' , CHEN Gang', TIAN Zhengqi', HU Chen’
(1. State Grid Key Laboratory of Electrical Power Metering ( State Grid Jiangsu Electric Power Company Research Institute) ,
Nanjing 210019, China; 2. SEEE Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: A fixed phase displacement exists when electronic instrument transformers sample analog signals, which affects the

measurement accuray, and needs to be corrected using phase shift method. This paper proposes a digital phase-shift method

based on least-square fitting algorithm. The digital phase shifting recurrence formula is deduced, and the performance of phase

shifting algorithm is simulated and analyzed. The results show that the method has a relatively high resolution and precision in

phase-shifting, furthermore, it can guarantee the amplitude measurement accuracy. The algorithm is applied to the Rogowski

coil based electronic instrument transformers, and the feasibility and validity of the algorithm are verified by accuracy

comparison test.

Key words : electronic instrument transformer; phase displacement; digital phase-shift; least-square fitting
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Research of DC Voltage Fuzzy Control Strategy for VSC-MTDC Systems
LIU Zhijiang, XIA Chengjun, DU Zhaobin
(School of Electric Power, South China University of Technology, Guangzhou 510641, China)

Abstract: The DC voltage droop control strategy is often used for the voltage source converter based multi-terminal HVDC which

power flow is changed frequently. But the existing DC voltage droop control can not meet the requirements of different operating

conditions on the droop parameters. This paper presents a DC voltage droop control strategy based on fuzzy control. By using the

fuzzy control theory, the conventional DC voltage droop control strategy is converted to the variable droop control which is

changed according to operating conditions. Finally, a four terminal VSC-HVDC is built and simulated in PSCAD/EMTDC

which is connected with Matlab. The simulation results demonstrate that the DC voltage fuzzy control strategy can maintain the

stability of the system and accelerate system’s recovery speed effectively.

Key words: VSC-HVDC; multi-terminal DC transmission; DC voltage control; DC voltage droop control; fuzzy control
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