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Characterisation of AC and DC
MV instrument transformers in

extended frequency range up to
150 kHz (2023 - 2026)

Society’s increasing use of switching devices (inverters, bulky
power electronic converters, active filters, etc.), both as loads
and as part of generators, especially for renewable energy
sources, has driven the consequent proliferation of conducted
disturbances on grid voltage and current, also at medium
voltage level, up to hundreds of kilohertz, due to the
harmonics of the components around the switching frequency.

The main objective of this project is to build up the
metrological framework to allow the accuracy evaluation of
voltage and current transformers for medium voltage grids, up
to 36 KV and 2 KA, in a frequency range from DC up to 150
kHz. Suitable reference generation and measurement
systems, for voltage and current, will be specifically
developed.

To support the European electrical power industry, this three-
year project will provide the currently missing solutions for the
calibration of voltage and current transformers for medium
voltage grids up to 150 kHz. The project will also support IEC
TC 38 ‘Instrument Transformers’ in their work on the issue of
new standards on the topic, with the goal of fostering accurate
voltage and current measurements in medium voltage grids
up to 150 kHz.
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Society’s increasing use of switching devices has driven the proliferation of conducted disturbances on grid
voltage and current, also at medium voltage level, up to hundreds of kilohertz. Suitable parameters to define
the accuracy and the performance requirements of ITs up to 150 kHz are not available, and there is an
urgent need to standardise procedures to test ITs up to this range of frequency. Indeed, the standards which
are currently in force include requirements only up to 20 kHz and test procedures only for 50/60 Hz.

Progress beyond the state of the art

Calibration of VTs up to 150 kHz through a Transient
Voltage Generator

The transient generator was developed as a resonant RLC
discharge circuit triggered by a high-speed switch. The core idea
is to charge a capacitor to a set high voltage and then abruptly
connect it to a resonant inductive network, producing a decaying
sinusoidal voltage across the connected load. The output of the
RLC Generator, capable of producing controlled, damped
sinusoidal transients, is then directly connected to the high-
voltage, high-frequency transformer.
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A low cost architecture for MV VT testing
up to 150 kHz

The proposed generation architecture is tailored
for industrial laboratories with standard
equipment like AWG, wideband LV power
amplifier, and commercial step-up transformer
(SUT). Its key advantages are the use of a single
voltage source for the generation of distorted
waveforms with both power frequency and HF
content. However, a suitable compensation of the
SUT frequency response is necessary to ensure
the correct HF generation.

An innovative design for a reference MV divider up to
150 kHz

A reference voltage divider (RVD) with a high ratio may lead
to very low high frequency spectral components at its
output. Therefore an innovative design of the RVD was used.
The base is constituted by a 50 kV RVD with quite low scale
factor (500), usable with digitizers with high input range
(~100V). A second path is constituted by a LV divider with a
scale factor of 100. A third path is constituted by a high pass
filter that suppresses the fundamental tone and allows to
use the whole input range of the digitizer to accurately
measure HF spectral components.
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