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Abstract: In this paper we present an experimental study on .

the interest of the evolution of different charactestics  In this paper we are interested in the effectseaigerature

of partial discharges under the influence of low on the evolution of partial discharges in particuta low

temperature (0 °, -10 °, -20 °). These partial diarges  temperatures.

were measured on a capacitor model, made of impregted  geyerg| works have studied the evolution of disgharin

polypropylene films with jarylec, supplied from high voltage. various surrounding temperatures [5]-[6], the resuiave

We present results for the probability distribution of charge . . ' .
clearly shown an increases in temperature in tleéeclric

of partial discharges and the average charge depeimgj on . . .
the application of voltage for different temperature values. ~ Volume, even a reduction in the threshold elecfrétd

We also noted the average charge, the amount of egg requireq for initiation  of  partial di_scharges.
dissipation by partial discharges and the change intheir According to work done on the development of disgha at

frequencies as a function of temperature. low temperatures [7], we note that the results Haeesed
on the emergence of two regimes of discharges with
Index Terms—-partial discharges, insulation, capacitor, random evolution. It appears that the frequencgistharges
ageing, polypropylene, jarylec increases when the temperature decreases.
In our works, we use capacitor aluminium separdig
1. Introduction polypropylene films impregnated with dielectricrgjlec) and

inserted between two flat and parallel electrodes
The study of partial discharges in mixed dielectric
structure are still the subject of intense reseaitifact 2. Expriment
one of the important phenomena of loss of dielectri
properties of insulating materials is the developimef  The detection and measurement of partial dischavgs
partial discharges. The electrical discharge is &arried out with a device manufactured at laboyatof
phenomenon that occurs when the electric field edse electrostatic and dielectric materials (LEMD) Grblao[3],
the dielectric strength of the material and maydléa  Figl.
partial or complete deterioration of insulation lépiof  The device shown in Figure 1 consists of a Faradag with
material. two separate compartments.
The mechanism of breakdown concerning gas, solid or
mixed dielectric structure have been largely stuidied
the evaluation of characteristics of partial disgea is
relatively well known [1]-[2]-[3]-[4].
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Fig. 1:Experimental setup

The transformer is placed in one compartment while
the test cell is placed inside the other compartm&n
digital waveform generator frequency and amplitude
variables is controlled by a microcomputer to féleel
primary of a step-up transformer.

This device uses the electrical and optical exjpwass
of partial discharges. The study cell is a capéagito
model for any film impregnated. It consists of agtic
material (Teflon) in which two aluminium ribbonsear
disposed at 90 degrees and separated by polyprapyle
films of 13.6um thickness

The study cell is filled with a dielectric liquidhe
jarylec C100, used in power capacitors.

The Jarylec is a mixture of monobenzyltoluene and
dibenzyltoluene, also with traces of tribenzyltalae
The impregnation’s role is to fill any air pockétsthe
dielectric to avoid the initiation of partial dismiyes at
relatively low voltage.

When a partial discharge appears in the study @il,
apparent current flows through the external circuit
(Basic circuit). It allows making measures of
discharges in the order 0.05 pC and the minimum
duration between two successive discharges is 830 n
When a discharge is detected, its amplitude, itarjip

as well as the instant of its appearance are measur
The phase of the discharge appearance is dedwwad fr
this instant. The device includes a thermostatyingdr

room that reaches temperatures until - 40 °C

3. Results and discussions

Figure 2 shows the distribution of the probabildfy
obtaining a discharge value q for values of tentpeea

of 0°C, -10°C and -20°C. This distribution allows
determining the most likely discharge value.
The results obtained show the appearance not too
different from one temperature to another. We ffios¢

a charge distribution of values not too high. Tlaue
of the discharge the most probable for different
temperatures is shown in Table 1.

The charge of the second most
likely regime
T°C q-(pC) q+(pC)
0°C -2.9 2.4
-10°C -4 3
- 20°C -3.5 2

Table 1: The charge of the most likely discharge

According to the work of Hammel and at ambients
temperatures [7], we noted the most likely valuaatq
to 20 pc for the positive discharges and -12 pctlier
release of negative, our results for low tempeestare
much low.
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Fig. 2: The probability distribution of a low
Discharge temperature

Fig. 3 shows the change in the average charge
developed by partial discharges as a function ef th
applied voltage for different values of temperatirke
result of the comparison between these charadtsrist
shows clearly the two regimes of evolution of prti
discharges according to the level of the applieithge.

The average charge remains at a low level for low
temperatures relatively to that found for a tempes

of 28°C Fig. 3. Similar results were recorded by
Hammel [7].

We record the average charge about 65.04 pC to a
voltage of 7800 V at a temperature of 28°C and a
charge about 10 pC for the same voltage to -10°C.
Therefore, the results are completely in accordavitie

the conductivity-temperature relationship. Indeed,
according Dervos [5], conductivity in liquids analids
decreases when temperature decreases.
Figures 4, 5 and 6 shows the variation of the ayeera
charge, frequency and energy of partial dischaagea
function of temperature when the voltage is kept
constant

The average charge and energy indicate a significan
decrease at temperatures below 0°C and a sligttigra
increase at temperatures above 0°C. Moreover, the
variation of these two values depends on the agplie

voltage.
We note that the variation of these values is atmos
proportional to the applied voltage.

These results are in good agreement with thosenglota

previously [8]-[9]. However, the measure of the
frequency versus temperature for two different and
constant voltages allows us to observe at first tha
frequency of the partial discharges increases
considerably when the temperature decreases and
decreases with increasing temperature, it varies
38,68 s-1 at the temperature -20°C to 3,75s-1 at th
temperature 28°C. In a similar way, there is some
proportionality between frequency and voltage
depending on temperature.
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Fig 4: Variation of the frequency in terms of temgiare
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It was found experimentally that the frequency of
partial discharge increases with the voltage agptie
low temperature.

The average charge and the energy of partial digeba
are lower for low temperatures. This change in
evolution observed is translated by the increase of
frequency of partial discharges, because the isere&
the lifetime of a bubble has for consequence the
increase of the probability of discharges in thiblie.
Moreover, the experimental results confirm the
existence of two regimes of partial discharges strav
that the low temperature assist breakdown of céqaci

at lower voltage levels



