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(54) Voltage measuring transformer

(67)  The invention relates to a voltage measuring
transformer for transforming a high voltage into a low
voltage, which transformer comprises:

- an iron core;

- a primary, high voltage, coil (2) wound around the core;

L1

- a secondary, low voltage, coil (3) wound around the
core; and

means (4,5) for increasing the resistance upon the oc-
currence of ferro-resonance arranged in series with the
primary, high voltage, coil.
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Description

[0001] The invention relates to a voltage measuring
transformer for transforming a high voltage into a low
voltage, which transformer comprises:

- aniron core;

- aprimary, high voltage, coil wound around the core;
and

- a secondary, low voltage, coil wound around the
core.

[0002] The invention relates in particular to voltage

measuring transformers or potential transformers which
are used in power distribution. voltage measuring trans-
formers are typically used to reduce a high voltage of
several kilo-voltage down to typical voltages of for exam-
ple 100 V. This enables one to measure high voltage at
low voltage level

[0003] A known phenomenon with voltage measuring
transformers is the occurrence of ferro-resonance. Due
to ferro-resonance, the current can increase out of con-
trol, damaging the voltage measuring transformer due to
overheating.

[0004] This damaging of the voltage transformer could
result in a violent failure and damage to switchgear and
other components nearby.

[0005] Ferro-resonance is typically initiated when the
following elements are present:

- The power system has a floating neutral but is
grounded at the voltage transformer;

- The shielded cable length or overhead conductor
length connected to the transformer is sufficient to
create a capacitance necessary to generate ferro-
resonance;

- The size of the transformer permits saturation of the
iron core at temporary over voltages;

- The transformer is unloaded or lightly loaded.

[0006] These conditions could be met if some kind of
failure arises, for example when clearing an earth fault.
[0007] To prevent ferro-resonance as a result of these
condition, several solutions are known. EP 1727257 de-
scribes the use of a tertiary coil on the low voltage side
of the transformer to provide a damping or load to damp-
en possible ferro-resonance. This publication proposes
a load consisting of a positive temperature coefficient
thermistor in series with two other resistances. When fer-
ro-resonance occurs, the voltage and current in the ter-
tiary coil will increase in a 3-phase circuit. As a result the
positive temperature coefficient thermistor will warm up
and provide additional resistance, damping and clearing
the ferro resistance.

[0008] This solution requires however a three phase
setup, in which the tertiary coils of the separate voltage
measuring transformers are connected in series.
[0009] Providing aresistance in the primary coil on the
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high voltage side of the voltage measuring transformer
is not obvious. The additional resistance will influence
the accuracy of voltage measuring and is not desired.
[0010] It is an object of the invention to reduce the
above mentioned disadvantages. This object is achieved
according to the invention with a voltage measuring
transformer, which is characterized by means forincreas-
ing the resistance upon the occurrence of ferro-reso-
nance arranged in series with the primary, high voltage,
coil.

[0011] The current on the high voltage side of a trans-
former is typically small. Only when ferro-resonance oc-
curs, the current will increase rapidly. By having means
for increasing the resistance upon such an occurrence,
the ferro-resonance can be damped.

[0012] Astheresistance willonly be increased onferro-
resonance, the means for increasing the resistance will
have no effect during normal operation. This ensures that
voltage measurements can be conducted at high accu-
racy.

[0013] Ina preferred embodiment of the voltage meas-
uring transformer according to the invention, the means
for increasing the resistance comprise at least a positive
temperature coefficient thermistor arranged in parallel
with a resistor.

[0014] The resistance of a positive temperature coef-
ficient (PTC) thermistor increases when the temperature
rises. When ferro-resonance occurs, the current will sub-
stantially increase resulting in a substantial temperature
rise. This will cause the PTC thermistor to increase the
resistance and damp and extinct the ferro-resonance.
[0015] To relieve the PTC thermistor from a too high
current during ferro-resonance, an additional resistance
is arranged in parallel, which will partly take over, when
the resistance of the thermistor has increased due to the
temperature rise.

[0016] During normal operation of the voltage meas-
uring transformer, the current in the high voltage coil is
low and the temperature of the transformer is low, such
that the resistance of the PTC thermistor is small or even
notrelevant. So, the currentin the high voltage coil during
normal operation will flow through the PTC thermistor
leaving the additional resistance out of use.

[0017] An additional advantage of having means for
increasing the resistance arranged in the primary, high
voltage, coil is that these means can be arranged per
voltage measuring transformer. So, a three phase setup
is not required and the invention can also be applied to
a single phase voltage measuring transformer.

[0018] Preferably, a varistor is provided for protection
of the thermistor. The resistance of a varistor decreases
abruptly upon increased voltage. So, when the voltage
due to ferro-resonance increases to such a high level,
that otherwise the PTC thermistor would be damaged,
the varistor will shunt the thermistor and prevent damage
to the thermistor. Yet another embodiment of the voltage
measuring transformer according to the invention com-
prises at least two thermistors being in heat conducting
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contact with each other.

[0019] By putting the two thermistors in heat conduct-
ing contact it is ensured that the thermistors will heat up
evenly during ferro-resonance and that the increase in
resistance will be even between the at least two thermis-
tors. Without the heat conducting contact, it could occur
that only one thermistor takes up the increased current.
[0020] Preferably, the at least two thermistors are ar-
ranged on a heat conducting frame. This heat conducting
frame could be integrated in the frame of the voltage
measuring transformer.

[0021] Inyetanother embodiment of the voltage meas-
uring transformer according to the invention, the means
for increasing the resistance comprise at least a bipolar
transistor.

[0022] Instead of a PTC thermistor it is also possible
use abipolar transistor like an Insulated-gate bipolartran-
sistor (IGBT) or Gate turn-off thyristor (GTO).

These and other features of the invention will be eluci-
dated in conjunction with the accompanying drawings.
[0023] The figure shows a schematic view of an em-
bodiment of the voltage measuring transformer accord-
ing to the invention.

[0024] The figure shows a three phase setup for trans-
forming a high voltage three phase current L1, L2, L3
into a low voltage three phase current 11, 12,13.

[0025] ForeachphaseL1,L2,L3 a voltage measuring
transformer 1 according to the invention is provided.
Each voltage measuring transformer 1 has a high voltage
primary coil 2 and a low voltage secondary coil 3 (shown
schematically in the figure).

[0026] One side of each high voltage primary coil 2 is
grounded while the other side of the primary coil is con-
nected to one of the phases L1, L2, L3 of the high voltage
power supply.

[0027] Inthis embodiment, shown in the figure, means
4, 5 for increasing the resistance upon the occurrence of
ferro-resonance are arranged in series with the primary,
high voltage, coil 2 of the voltage measuring transformer
1. These means 4, 5 are arranged on the high voltage
side of the transformer 1, but can also be arranged on
the grounded side.

[0028] The means for increasing the resistance have
a positive temperature coefficient thermistor 4 and a con-
ventional resistor 5 arranged in parallel.

[0029] During normal operation, the current through
the primary coil 2 will be low, such that the temperature
remains low. As a result, the resistance of the PTC ther-
mistor 4 will be small, such that the current goes through
the PTC thermistor 4.

[0030] The resistance of the resistor 5 will be selected
high, such that in normal operation, virtually no current
will flow through the resistor 5.

[0031] Only when ferro-resonance occurs, which is ac-
companied with high currents in the primary coil 2, will
the temperature rise. Due to the temperature rise, the
resistance of the thermistor 4 will increase providing a
load to dampen the ferro-resonance.
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[0032] The conventional resistor 5 will ensure that the
current through the thermistor 4 will be kept within limits,
as with increasing resistance of the thermistor 4, part of
the current will go through the conventional resistor 5.

Claims

1. voltage measuring transformer for transforming a
high voltage into a low voltage, which transformer
comprises:

- an iron core;

- a primary, high voltage, coil wound around the
core; and

- a secondary, low voltage, coil wound around
the core, characterized by means for increas-
ing the resistance upon the occurrence of ferro-
resonance arranged in series with the primary,
high voltage, coil.

2. voltage measuring transformer according to claim 1,
wherein the means for increasing the resistance
comprise at least a positive temperature coefficient
thermistor arranged in parallel with a resistor.

3. voltage measuring transformer according claim 2,
wherein a varistor is provided for protection of the
thermistor.

4. voltage measuring transformer according to claim 2
or 3, comprising at least two thermistors being in
heat conducting contact with each other.

5. voltage measuring transformer according to claim 4,
wherein the at least two thermistors are arranged on
a heat conducting frame.

6. voltage measuring transformer according to claim 1,
wherein the means for increasing the resistance
comprise at least a bipolar transistor.
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