diMRUS

AR700 T The Device for PD Measurements
and Signal Analysis by Acoustic Method

ADINMRUSonwCompany
www.dimrus.ru



The ¢ AR700 e Device Purpose and Use
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The ¢ ARO0eé device is used for
measurement and analysis of acoustic
signals on the external surface of oil-filled
transformers  tanks, connecting and
terminal joints, gas-insulated switchgear
and other high-voltage equipment.

The 4 synchronic channels for
signal measuring in the device allow not
only to reveal the defects, but also to locate
the place of their origin.

The device allows keeping the measured signals in FLASHmemory for
the following storing and analyzing by PC

The device controls provide i u sferri e murfage and consistency of
its operation.
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The ¢ AR700 e Device Delivery Set

The portable AR700 device is supplied
in strong transportation case.

The delivery set includes the measuring
device, the set of PD sensors the PFR1
transceiver for synchronization of measurements
to supplied voltage, connecting cables, charging,
technical documentation, and also CD with
software for information keeping and PC
connection.

The delivery set is sufficient for PD
acoustic signals measurements in different types
of high-voltage equipment.
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Sensors

The RFCTsensors are not expensive and
simply installed in the grounded circuits. The
standard delivery set includes:

‘RFCT4 1 split-core high-frequency current
transformers used for installation  without
disassembling of primary circuits on conductors
and grounded buses of big cutting.

- RFCT5 1 high-frequency clamp for operative PD
measuring in grounded conductors.

- Acoustic sensorswith built-in magnet fixing.

- The PERL1 reference signal transmitter.

‘The sensors are connected to the device with 6
meter coaxial cables with BNCslots.
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Partial Discharge (PD) Measurements
In Transformer Equipment

PD measurements in transformers and reactors is a part of complete
diagnostic inspection or continuous monitoring. The main task of PD measurement
Is the PD detection and the risk level evaluation.

The dissolved gases analysis in oil allows
confirming the presence of PDs (heightened level of
hydrogen) or spark discharges (heightened level of
acetylene) in the insulation of transformer equipment.

T There are many measuring methods allowing to
evaluate the PD level and to determine the defect type by
analyzing the amplitude-phase pulse distribution and

J frequency.

BUT, PDs with similar features can arise in the insulation winding and in
transformer elements. PDs in different places of equipment have different danger
level: some of them demand urgent measuresto be taken, others could wait.
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PD Location in Transformer Equipment

_ For evaluation of PD danger level in the
\ insulation, it is necessary to reveal all the PD activity
zones and to assess PD risk level in every zone. The
analysis of transformer construction is very important
for PD danger level evaluation.

The most dangerous are the PDs in the
transformer windings, but they are the most rare as
well. PDs often arise on bushing connecting pipelines
and ground loops.

It is also very useful and important to carry
out the PD activity zone location before the equipment
Is de-energised for repair, even if the PD level is not
critical. The purpose of that is the closer inspection of
PD activity zones, which allows to do full-scale repair
work and prevent the defect development.
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The Method of Acoustic Inspection
of Transformer Equipment

1. The Inspection of Tank Surface with One Acoustic Sensor

The first stage of the PD
location iIs the detection of the zones

+ °| where the acoustic signals are of the
I 2 R highest level on the transformer tank
surface.

o ° The purpose is the detection

.| all the possible PD activity zones
During PD measurement the signal
. amplitude is analyzed, in order to
reveal the zones suitable for
subsequent location.

o 0G
.

51‘) cm
For detection of all the PD activity zones it is recommended to measure the
signal over each 50 cm (if possible) with one acoustic sensot
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The Example of the Transformer Preliminary Inspection
for PD Activity Zone Detection

The preliminary inspection s
convenient for making by two people.
The first person will work with the
device (operator) and the second
person will install the sensors and mark
the PD zones.
I Sensors installation in the top part of
j HL\ .transfo.rmer tank should be made with
r‘. ) insulating rod for safety.
AA
f

If there is some acoustic signal from PD, it is necessary to mark this place
on the transformer and store the information about the maximal signal amplitude at
this point.

Then the sensor should be transferred to the next place in accordance with
the inspection plan. These actions should be repeated till the transformer is inspected
from all the sides.
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The Detection of PD Activity Zones

The example of the
measured acoustic
signals:

1. The acoustic signal
without the PD pulses.

2. The acoustic signal of
PD pulses. Pulses are
repeating and are
synchronized with supply
power frequency of 50
Hz
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