I. INTRODUCTION
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IV. MEASUREMENT SETUP AND RESULTS
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transfer standards, which are in turn calibrated against primary
references. For high voltages, the knowledge about the voltage
dependency Is essential. The focus of this work Is the voltage
dependency of high voltage capacitors and a new method for the
determination of it.

II. TRADITIONAL METHODS

In order to determine the voltage dependence of a high-voltage
capacitor by means of a measuring bridge, a reference capacitor IS
required whose voltage dependence Is known. Among others, the tilt
method [Slomovitz 2019], the mechanical impulse method [Latzel
1989] and the 2-frequency method [Latzel 1989] are known.

CD

—————————

160 kV were applied to each pair of capacitors in 40 kV steps. A
resistor of 100 GQ was used to block the HVDC source from the
circuit. An AC voltage of 600 Vg, at a frequency of 10 kHz was
generated using a Fluke 5730A with a Fluke 5725A. The current
through the two capacitors was measured using a 3458 A multimeter set
to an NPLC of 500.
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It has become apparent that all methods agree In the range of a few
ppm, but the circuits always contain additional components that have
an Influence on the determination of the voltage dependence. This
disadvantages mean that there 1s no simple and at the same time
unambiguous metrological traceability of high-voltage capacitors at
\high voltages. For this reason, a new method was Investigated. p

[II. PRINCIPLE OF THE METHOD
~

" This method uses a very stable low AC voltage with a frequency In the
kHz range as a sense voltage. The application of a high DC voltage
leads to a variation of the capacitance, which is noticed by a change In

current due to the change In impedance of the capacitance.
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The constant AC current flows mainly
through the AC current meter and the
capacitors C,, which is the device under
test, and C,. The voltage dependency of
this second capacitor Is unfortunately also
not known. But the relative change of the
AC current at different DC voltages caused
by both capacitors can be measured.
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V. CONCLUSION

The presented method of determining the linearity of high-voltage
capacitors can be used rapidly and In the uncertainty range of a few
ppm. The clear benefit of this method resists in the fact, that neither the
capacitors, nor any exact voltages or currents have to be known.
Additionally, all capacitor types can be tested, unlike the tilting
method, which is only suitable for capacitor types with a cylindrical
central electrode. The drawbacks are that always three capacitors are
required, which should have the same order of magnitude of voltage
dependency. In the future, this method will be compared with the
existing methods, e.g. the tilting of compressed gas capacitors.
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