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Study on the Calculation Method of TRV Waveform Envelope and Standard
Value Parameter Based on Coordinate System Conversion

BAN Jian, GAO Xiangxiang, HUANG Shi, LI Gang
(Xi’an High Voltage Apparatus Research Institute Co.,Ltd., Xi’an 710077, China)

Abstract: The transient recovery voltage (TRV) standard value parameters are an important indicator for the short
circuit breaking test of high voltage circuit-breakers at the high power test station. This paper presents a calculation
method of TRV waveform envelope and standard value parameters, which is converted the TRV waveform data from
the Cartesian coordinate system to the polar coordinate system, and gain three straight lines of two-parameters TRV
or four straight lines of four-parameters TRV tangent to the TRV waveform and the TRV standard parameter value by
calculated the TRV waveform data in the polar coordinate system. The TRV standard value parameters are obtained
by this calculation method, which can provide the theory basis for adjusting the R, L and C parameters of the test cir-
cuit, and provide the theory basis for reading and evaluation the TRV parameters after the test when proceeding short-
circuit breaking test at the high power station.
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Fig.1 Representation of a specified TRV by a

two-parameter reference line and a delay line
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Fig.2 Representation of a specified TRV by a

four-parameter reference line and a delay line
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Fig.3 Calculation principle of prospective TRV

represented by two-parameter reference line
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Fig. 4 Calculation principle of prospective TRV

represented by four-parameter reference line
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Fig.5 The calculation example for two-parameters TRV
envelope and standard value parameter
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Table 1 Circuit elements parameters for two

parameters TRV
FEHLHLE/AV  C/uF  L/mH R/Q C/uF  Ci/pF
640.000 4.500 0.073 1777.000 0.207 0.049
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Table 2 Circuit elements parameters for four

parameters TRV
FEHLHL R /AV CIpF L/mH  R/Q  C/pF

481.600 10.162 0.017  90.000 0.704
FrHL L H/kV L/mH R/Q C/pF  C/uF
481.600 0.013 41.900 1.620 0.024
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Fig. 6 The calculation example for four-parameters TRV

envelope and standard value parameter
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