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2.3 : Conduction current and space charge formation

2-4 : Stress conditioning
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Z-T : Effect of additives and desoived gasses
2-8 : Effect of hvdrostatic pressure
2-9 : Effect of hydrodynamic motion
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5-2 : Effect of forced fiow motion
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5-4 : Effect of eiectrode geometry
5-5 : Effect of co-field and cross-field flow motion

5-6 : Effect of hydrostatic pressur
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This thesis presents the results of an experimental

€ measdured.

o

voitages at which the conduction current would

The present work is characterized by eliminating any
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human interference in coi GUCLCH culTent measurements, recaraing
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and plotting by using a highly sensitive electronic electrometer (with

buiit in memory for measuring the conduction current) directly

current vaiues were recorded at preset intervais that varied from 380
ms. to 10 s. and transferred to computer for plotting

polarities under the following conditions:

1- Degassed aii

2- Oil saturated with oxygen

3- Oil saturated with suifurhexaflucride (SFg) .

4- Oil containing 1-methylnanhthalene |



5- Qil containing N-dimethyianiiine .

The gas additives were bubbled through degassed oil up to

saturation. The liquid additives were dissolved in the degassed oil
at predetermined concentrations. The velocity of bath co-field
motion and cross-field motion varied between G (staticnary cil)
and 32 cm/sec.. The gap length between the electrodes varied
from 200 umto SO0 u m
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A good corteiation was found to exist between the effect o

rrent and on the breakd
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both co-field and cross-fieid motions .
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motion and cross-field motion proquced a sigiil

conduction current . The faster the oil flow the larger the reduction
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With oxygen or SFg in solution |, current fluctuations were
much larger than for the other oil conditions. This distinct

difference was observed for both needle polarities , for solid and

mesh plane electrodes, and for co-field and cross-field motions |

For gas saturated oil (oxygen and SFg) , an increase in
____________ | Sy

pressure which is required {o produce

increase in the conduction current only for solid plane electrode in

- T Al

case of co-field motion .

In general oil flow whether co-field or cross-field motion,
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than that in case of co-field motion for positive needle. For
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for a number o
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liquid
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Enforced motion can be either paraiiel to the direction o
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m™m

nifor

current and breakdown in insulating liquids is of practical importance
4] 1890,

means.
field and cross-field liquid flow on the pre-breakdown cenduction

Work in this area has been rather fimited spe

ra

been studied in this iaboratory

eiectrade geometry. Experiments were carried out on transformer oii
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The molar concentration of 1-methylnaghthalene and N-

dimethylaniline were chosen as being the optimum concentrations

-

reported eanier (65 & 84] to give the highest breakdown voltage
measurements

Both gaseous and liquid additives used in the present study
were selected to expiain its following inherent characteristics:-

1~ High ionization potential and eiectron trapping (oxygen & SFg)
Z2-Low onization potential and electron  trapping  (1-

3-Low ionization potential and no electron trapping (N-

Gap lengths used ranged from 200 to 800 microns were used. All

ve and negative poiarities of 1
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interference in conduction current measurements, recording and

plotting . A highly sensitive electronic eiectrometer (down to 10

amp. ) with buiit in memory for measuring the conduction current.

with a computer. Conduction current values were recorded at a
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preset interval that varied from 360 ms. to 10 s. and transferred to
computer for plotting and analysis .

In chapter 2 | a general review of previous work is presented.

in chapter 3 , a detailed description of the experimental apparatus is

given. The chapter comprises the test procedure and method of

in chapter 5 | the results are analyzed and discussed.



