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Uncertainty in amplitude measurement of high voltage pulse

Wei Bing., Qing Yanling, Fu Zhen, Gu Yuanchao, Li Hongtao, Feng Shuping
(Institute of Fluid Physics, CAEP, P. O. Box 919-108, Mianyang 621900, China)

Abstract: Amplitude measurement uncertainty of high voltage pulse lies in the probe and oscillograph measurement. A D-
dot probe has been designed to measure the voltage pulse at the input of a high-power triplate transmission line for the prototype
of Z-pinch primary test stand. The uncertainty sources were analyzed. Type A evaluation of standard uncertainty was used to e-
valuate the random effect in calibration of the D-dot probe and the resistor divider. Type B evaluation of standard uncertainty was
used to evaluate the random effect in measurement, the systematic effect of the calibration, and the uncertainty from the resolving
ability of the oscillograph. The uncertainty of the attenuator and the oscillograph themselves are refer to the calibration document.
The output waveform of the resistor divider in calibration was compared with that of the attenuator. And the waveform of the D-
dot probe was compared with that of the resistor divider. The result proves that the singnal frequency is in the frequency response
range of the voltage pulse measurement system, and the corresponding uncertainty is neglected because it is so small. The stand-
ard uncertainty and combined standard uncertainty were calculated based on some experimental data, and the expanded uncertainty
was given. When the Marx-bank charge voltage is 80 kV, the voltage pulse at the input of the triplate transmission line is
1.89 MV. The expanded uncertainty is 3. 9% when coverage factor is 2.

Key words: high voltage pulse; measurement; calibration; uncertainty
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