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PARTIAL DISCHARGE METER

*

Measurement of partial discharges in pC and RIVin n\.

* Variable selective filter, 600 kHz to 2400 kHz. Alternatively fixed bandwidth wide band filter, 40 to 220 kHz.

* Built-in oscilloscope to display PD pulses on elliptical time base and window gating facility to mask
unwanted noise.

Facility to conduct balance mode PD detection to minimise the background noise.

1. General

The measurement of partial discharges is non-destructive test on electrical apparatus or equipment. The
measured quantities are valuable data to determine the quality of an insulation. In high-voltage test technique,
special importance is therefore attached to measurement of partial discharges.

The reading of partial discharge intensity is in Pico-coulombs (pC) or, alternatively, radio interference voltage
(RIV)in microvolts (mV).

The partial discharge/RIV measuring system consists of,

1.Partial discharge meter (Type DTM) which is the basic measuring unit with built-in oscilloscope for Elliptical
display and window blanking facility. Ithas provisions for direct measurement as well as bridge measurement.

2 Filterinsert - option for either Narrow band (DTF-1) or Broad Band (Type Eb1)

3.Measuring impedance and coaxial connecting cable.

4 .Pulse generator PDG.
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5. Accessory
Housing, in case the instruments is not intented for
rack-mounting.

6. DTM-Test Circuits

Fig. 1.Connection of partial discharge meter DTM
between test object and ground (Test circuit
according to IEC 60270 and IS 6209).
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1a. A coupling capacitor may be used to improve
the transfer characteristics of the test circuit

1b.  PD measurement during applied potential test
ofinductive test objects.

1c. PD measurement during induced potential test
ofinductive test objects.

1d. PD measurement on capacitive test objects.

Fig. 2.Connection of partial discharge meter DTM
between coupling capacitor and ground (Test
circuit according to NEMAPubl. 107)
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2a. PD measurement during applied potential test
ofinductive test objects.

2b. PD measurement during induced potential test
of inductive test objects.

2c. PD measurement on capacitive test objects

2d.  Coupling capacitor (C = 1000 pF) according to
NEMAPubl. 107
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PULSE GENERATOR (PDG)
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1. GENERAL

The quantities measured in partial discharge tests must
be multiplied with a correction factor in order that test results
obtained from a specific test object will be reproducible in
different test circuits. This correction factor must allow for the
circuit characteristics.

The pulse generator PDG has been designed to produce
uniform and reproducible pulses by which the correction
factor can be determined as under;

Correction factor K =

Where
C. is the test object capacitance
C, is the sum of all capacitance in the high voltage
circuit (internal capacitance of test transformer,
capacitance of the measuring capacitor and stray
capacitance to ground)

2. DESCRIPTION

The battery-operated pulsegenerator PDG produces
pulses of constant amplitude and constant electrical
charging content. These pulses appear at a repetition
frequency equal to twice the mains frequency.

A photocell in the pulse generator is excited by the
lighting equipment and synchronizes the repetition
frequency of the generated pulses. It is, therefore, important
that the pulse generator is position such that light from
artifical sources will strike the photocell. The battery charge is
indicated with an LED when the button "CHECK" is pressed.
The following output terminals are provided: 5-50-500-5000
pC.

The impulse front time is approx. 50 nS.
3. MEASURING PRINCIPLE

For partial discharge measurements according to IEC
publ. 60270 and IS,6209 with partial discharge meter DTM,
the pulse generator is connected to the deenergised test
circuit in parallel with the test object (Fig.1). Care should be
taken to use the shortest possible leads.

The corrections factor shall be determined according to
Fig. 2 if (a) another type of partial discharge meter is used
(b) the correction factor shall be determined according to
VDE 0434.

4. DIMENSIONS AND WEIGHT

30x130x 110 MM
650 grams

5. ACCESSORY
9 Volt battery.
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Blanking Device (AE)

1.Application

A main problem of partial discharge measurement is the suppression

of pulses and interference, which do not originate from partial discharge
of the test object and hence may affect a sensitive measurement.

The blanking device AE primarily serves to blank periodically recurrent
interference pulses (originating, for instance, from thyristor control circuits)
from the oscilloscope display and to eliminate their evaluation in the partial
discharge meter DTM. At the same time, the power frequency test voltage can
be displayed with the partial discharge pulses in an elliptical shape.

The blanking device AE is a 1/6 - 19" plug-in module (four unit of height).
2.Principle of function
2.1.Pulse blanking

Two time windows, which are adjustable with respect to their width and
phase position, are synchronised by means of the power-frequency test
voltage (supplied from the DSM) fed into the blanking device.

A signal being generated which serves to blank the pulses in the window
and prevents an evaluation of the pulses in the display of the partial
discharge meter DTM during this time.

A further signal serves to display the blanked oscilloscope section (eg by
blanking of the beam in the pre-set section) when connecting the AE on the
Z-input of the oscilloscope.

Ellipse display

The ellipse supplies a still picture of the 50 Hz power frequency test voltage
with the superimposed partial discharge pulses. The power frequency test
voltage (0-150 V rms.) is fed into the integrated PLL circuit of the blanking
device AE which in turn produce, by means of an additional IC, a constant
voltage that is then fed into the oscilloscope for X-deflection

(refer to operating manual of oscilloscope).

Recommendation for oscilloscope

In order to be able to use the blanking device, an oscilloscope is necessary,
as this is the only way to make the point of blanking visible with regard
to the AC test voltage and the PD-pulses. Two ways of display are possible.

When using a 2-channel oscilloscope, on channel 1 the AC test voltage with the
superimposed partial discharge pulses can be shown as usual. On channel 2 the
signal for blanking (square shaped signal) can be given where both signals can
be written superimposed or with a vertical distance.

Much more elegant is the display by means of an oscilloscope with z-mode input,
for the duration of blanking the beam can be blanked out or intensified which
clearly shows the time of blanking during the course of the signal.

TECHNICAL DATA :

DESIGN : 1/6-19" Plug-in unit with four units of height
DIMENSIONS (WXHXD) 71 X173 X 284 mm
POWER SUPPLY : 220 V, 50 Hz, 150 mA

AC SIGNAL SYCHRONISATION : 30 Hz TO 300 Hz
SIGNAL INPUT :0-150V (rms)

OUTPUT : THE OUTPUT OF SIGNAL SHOWN IN OSCILLOSCOPE
WITH ELLIPTICAL DISPLAY AND 2 WINDOWS WILL BE
USED TO SELECTING OR BLOCKING SIGNAL ON ANY
PHASE OF THE INPUT WAVE.
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