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L TiaCT

Knowledge of the electris field distribution io the
vicinityof a transmissior line conductors is nedessary for
estimsting corons threshold anc rsdioc iaterference lgvels.
The coumputations of such fisld values are based on the so-
called charge simulation teohnique ¢ommonly known for
solving slectrostatio field problems.

Ip the charge simulation teohnigue, line charges are
assumed to represent the elesctrio charge oo the conductor's
sur’ace. These lins oharges have different uniknown oharges
per unit length. The values of these unknowns are de ter—
mined by satisfying carefully chosen boundary conditione;
fron which the potential and electric fisld are directly
evaluated enywhere. The method is applied for calculating
the field in the vicinity of a single and boundle of two,
three and four subconductors. o a previous attempt, the
boundaxry equations were written to relate the unknown line
charges with the potential and its derivatives along the
subcondustors surface. It is obasrved that the compuled
line charges yield potentials satisfying the boundary
conrditions only at the selected points, while the potential
at the other points on the subconductor®s periphery deviate
from the spplied voltage. 4180 it is observed that the
sysvem of equations obtained are only solvable for
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particular choice of the npumber of line charges and their
relative locations. When this attempt was trisd for bun-
dles more than two suboonductors, higher derivelives of
the potential got involved and solution of the equations
became extremely difficult to achieve.

In the present thesis, the simulation teohnique is
mcdified by formulating a number of equaticns greater than
the assumed line ocharges, thus fulfilling the potesitial at
a large bumber of points oo the ruoconductora surfate .
Trus, She boundary equations are timply formulated without
us.ng the higher derivatives of potential. The solutlon
of the set of simultaneous equations is achipved by using
tLs linear least-square technique. This ylelded equipow
tential surfaces which almost coincided on the subconduce
tor surfaces with a considerable improvement over the
previous attempt es regards the accurascy and .the compute
tional time. Ko restriotions axe imposed on the present
method as regards the bundls number per pole sither with
smaooth or stranded subsonluctors. The method as spplied
tc bipolar dc lines, showed its validity to ac lines.

To check  the calculated field valuas obtained by
the proposed method, corona threshold lsvels were computed
usinsthacalmlahdmwmralaboramymdel
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of s bipolar transmission line with swouth suboonductors.
The corona threshold l.ow.l.a we e oeasured for the labora-
tory modal with two, thrue and four subcondustors per pole.
The corona threshold level as depending upon the pols spa~
cing, the suboonduotor dismeter ang spacing as well as the
bur.dle height is atudied.

The oriteria used for computing the corons threshold
levels were reported previously for monopoler lines. On a
bipolar dc transaission line, it is well imown that the
corona discharge starte at one of the poles at a voltage
sauller then the level for the corona to ococur at both
poles. Some ions travel from th¢ pole in corona to the
other pole. As a result, ions of opposite polarity pene~
trute into the ioniration zone of the conduetor free from
corona end enhance the field at the latter's surface.
Therefore, corona starts at the laetter pole at a wltage
lowsr than if the former pole was absept. This phenomsna
is evaluated here~for the first time~to estimate the ocorana
onset voltage on bipolar lines as different from monopolar
lines,

Jor a practical bipolar dc transamission live, corona
takes place on the positive pole first. The effect of the
positive ions into the cathode zone was found to dépend
upon the line geometry and the difference between the onset
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levels op both poles. It vaninhes for extremely lorg
spuoiLgs between poles. Tris corryorates experimental
findings.

On the coptrary for a laboratory model, the eifoct
of penetration is so suall that it can be veglected. The
agreement batween the ocomputed threshold levels with those
measured experimentally for the laboratory model under
investigation 1s satisfactory. This reflects itself ir a
fact that the present method ofiers easy means to predict

experimental corona regults.
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Angle defiLing the location of line charges J
on the e ] subconductor.

Angle defining the locution of boundary point
1 on the i gubconductor.

Buboonductor spacing

Applied electrio fisld

Component of B in ths k-direction

Component of E in the Z-direction

Rleotric field with space charge

Maximum surface field

Pole height above ground plave

Coefficiert of Bundling

Number of unknown line charges per subcondu-
ctor.

Total pumber of line charges

Number of subconductorg per pole

Number of positive lons in the avalanche at a
distance x from ite starting point.

Number of boundary points per subconductor
Potal number of boundary equations.
Magnitude of line charge J on the k¥ subcon-
ductor
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n'vop'won

Cuter radius of subconductor either sumuoth or
stranded

Fiotitious redius

Pols spacing

Applied voltege

Corona threshold lsvels introduced.
Deviation of the computed potential from the
applisd value.

Towensend first ionisation coefficient
Attachment coefficient

Space oharge density

Kleotrio potential

Scaler point functiown.
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