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ABSTRACT: It is necessary to calibrate the hand hole
capacitive sensors used for very fast transient overvoltage
(VFTO) measurement in ultra high voltage (UHV) gas
insulated switchgear (GIS) to ensure its accuracy. The
calibration system developed in this paper consists of three
impulse  generators and corresponding measurement
components. The system adopts a low voltage steep pulse
generator to verify the sensor’s high frequency characteristics,
a high voltage steep pulse generator to verify the stability of the
sensor under high voltage, and a long tail impulse generator to
verify the sensor’s low frequency characteristics. A water
resistance divider and a metal film resistance divider were
developed to measure the waveforms generated by the three
impulse generators. The frequency characteristics and
linearities of these resistance dividers used for calibration were
verified. The calibration results show that the two types of
capacitive sensors developed by North China Electric Power
University and Tsinghai University function well in frequency
characteristics, linearity and stability; and could meet the

requirements of VFTO measurement in UHV GIS.
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Fig.1 Schematic diagram of the calibration setup
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Fig. 2 Schematic diagram of the low voltage steep impulse

generator
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Fig. 3 Output characteristics of the low voltage steep

impulse generator
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Fig. 5 Schematic diagram of the low voltage and long tail

impulse generator
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Fig. 9 Experimental result of the step response test
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Fig. 10 Experimental result of linearity test of the water
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Fig. 11  Structure of the metal film resistance divider
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Fig. 13 Experimental result of linearity test of the metal

film resistance divider
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on capacitive sensor for low voltage long impulse
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Fig. 15 Comparison of waveforms measured by 5#

capacitive sensor and the water resistance divider (charging

voltage is 60 kV)
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Fig. 16 Voltage ratio of 5# capacitive sensor
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Tab.4 Comparison of risetime measured by 5# capacitive
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Tab.5 Comparison of risetime and full width half
maximum measured by 5# capacitive sensor and the water
resistance divider (350 kV, 10 shots)
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4 5.00 5.10 13.38 14.59
5 4.76 4.45 13.15 14.31
6 4.56 5.11 13.80 14.28
7 4.73 4.86 13.21 14.14
8 4.52 4.87 13.21 14.48
9 5.10 4.66 11.71 13.52
10 4.78 5.35 13.47 13.66
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capacitive sensor and the water resistance divider
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