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Fig.1 Wiring diagram of impulse frequency
response method
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Fig.2 Structure diagram of developed detecting instrument
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Fig.3 Principle of all solid-state Marx generator
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Fig.4 Flowchart of control signal
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Fig.5 Figure of software operation
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Fig.6 Wiring diagram of off-line test
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Fig.7 Results of off-line test
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Table 1 Comparison of frequency and gain at
resonance point of frequency response curve
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Fig.8 Wiring diagram of capacitance coupling test
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Fig.9 Results of capacitance coupling test
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Fig.10 Wiring diagram of live test
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Overvoltage calculation of low-voltage system for mixed-voltage on
same tower transmission lines under unearthed cross-voltage fault

LIU Xin'?,HUANG Shaofeng’,ZHANG Peng’,ZHENG Tao’
(1. Electric Power Planning & Engineering Institute, Beijing 100120, China;
2. State Key Laboratory of Alternate Electric Power System with Renewable Energy Sources,North China Electric
Power University, Beijing 102206, China;3. State Gird DC Power Construction Branch Company,Beijing 100052, China)

Abstract: A method of calculating the short circuit current under non-grounded cross-voltage fault in mixed-
voltage transmission lines is proposed for strong magnetic and weak electricity system. On this basis,the
voltage at fault point is calculated. Meanwhile,the relationship between this voltage and the electromotive
force phase angle difference of the two systems is analyzed,likewise the relationship between this voltage and
the impedance ratio. Consequently,the maximum voltages at fault point in different impedance ratios can be
obtained ,which enables the overvoltage evaluation in low-voltage system compared to the voltages in normal
operation. Simulative results on PSCAD verify the accuracy of the proposed method for the short circuit
current and over voltage calculation.

Key words: mixed-voltage on same tower; cross-voltage fault; composite sequence-network; overvoltage;
impedance ratio
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Live transformer winding deformation detector based on
impulse frequency response method
LI Chengxiang',XIA Qi'?*,ZHU Tianyu',ZHAO Zhongyong',YAO Chenguo',MI Yan'

(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,Chongqing
University , Chongging 400044, China;2. Sichuan Electric Power Design & Consulting Company,Chengdu 610041, China)
Abstract: Aiming at the deficiency that the exiting transformer winding deformation detector can only detect
the operating state of transformer winding off line,a portable and live transformer winding deformation
detector based on the impulse frequency response method is developed. It adopts the solid-state Marx circuit
as the impulse generating circuit,the FPGA (Field-Programmable Gate Array) as the control core and the AD
sampling circuit as the signal acquisition circuit. Also it combines the high voltage impulse signal generation
with the acquisition of impulse and response signals,and can further analyze the frequency response curve
quickly to achieve the purpose of on-site rapid detection. Results of offline test,capacitance coupling test and
live test results show that resonance point locations in the frequency response curve of the developed detector
basically coincide with those of the existing offline detector,the developed detector can truly and accurately
reflect the winding’s operating state of the detector and can be used in live detection of transformer
winding’s operating state. The developed detector lays a foundation for further verification of effectiveness
and reliability of the live transformer winding deformation detection technique based on the pulse frequency

response method and its popularization and application in electric power system.
Key words: power transformers; winding deformation; live detection; solid-state Marx circuit; AD
acquisition circuit; FPGA; state assessment



