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ABSTRACT

The designing of the high voltage
electrodes such as grading rings, corona
rings, and bus conductors for the station
bus post insulators at extra and ultra-
high voltage levels pays more attention.
Improper design dimensions of high
voltage electrodes engenders
enhancement of electric field stresses
and uneven potential distribution across
the insulator which results in the
catastrophic performance of station bus
post insulators. The compare- pensive

research on appropriate electrode
dimensions compared to  existing
electrode dimensions alters socio-

economical benefits to the consumers as
well as the design engineers. Practically
it is a tedious process to obtain the
optimized high voltage electrode design
dimensions and their positions in the
field. Therefore, a numerical method-
based simulation study is adopted to
estimate the electric field stress of the
high voltage bus post insulator: resulting
data may be subsequently used to verify
and if necessary to optimize the design
of grading rings and bus conductors.
This paper presents the variation of the
electric field stress and potential
distribution at different grading ring and
corona ring sizes of the 765 kV bus post
insulator. The effect of vary- action of
grading ring diameter and overall
diameter at various positions in the field
are investigated and compared. From the
simulation data carried out, the
optimized design dimension setup of the
grading ring and corona ring diameters

of the 765 kV bus post insulators are
suggested. Also, the simulation data
tested and compared with the actual
grading ring and corona ring dimensions
followed by one of the manufacturing
industry.

Introduction:

Station bus post insulators are the key
devices to carry the power flow in the
electrical power system. The porcelain
type of bus post in- isolators is one of the
superior insulators having better electrical
prop- erties compared to polymeric type
insulators [1]. Station bus post insulators
may contain the 2,3,4,5 etc, units based
on voltage Applica- tions. There are two
units for 400 kV bus post insulators, four
units for 765 kV, and siX units are used
for 1200 kV bus post insulators [2].
Designing the high potential electrodes
such as corona rings, grading rings, bus
conductors, etc. to bus post insulators in
the substation at high and extra-high
voltages plays a vital role in reliable
power transmission and efficiency in
power systems [3]. Corona and grading
rings are the major electrodes that
incorporate multiple functions such as
controlling the electric field stress,
retaining uniform electric field and
potential distribution, etc. for the any
HV/EHV high voltage equipments. The
position of these corona and grading rings
is also very important constraint needs to
cover the joints of the live end of the high
voltageDevice, failing which causes
ardent electric field stress. The design
constraints of the high voltage electrodes
for EHV bus post insulators consist of
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technical constraints as well as economic
constraints. The design analysis of high
voltage electrodes includes the estimation
of electric field stress, voltage
distribution across the station bus post
insulator units, optimal grading ring
diameter, optimal corona ring diameter
overall grading ring tube diameter,
overall corona ring tube diameter, and its
suitable positions from the live electrode,
etc. Unequal design dimensions of high
voltage electrodes at high and extra-high
voltages may result in uneven electric
field stresses around terminals of station
bus post insulators [4]. The maximum
electric field stress allowed under
standard atmospheric temperature,
pressure is 3.00 kV/ mm, beyond this
value initiates electric field stress on and
nearer to the live end of the electrical
equipment. Failure in the estimation of
this electric field stress before designing
the bus post insulators for different
voltage applications may affect the age of
the bus post insulators [5]. This instigates
the flashovers across the bus post
insulators and further, it leads to complete
failure of station bus post insulators [6].
Alsoinsulators under polluted climatic
conditions such as contaminated surfaces,
ice loading, wet condition, etc. at higher
voltage levels have a profound influence
on the generation of enhanced field stress
at and along with the bus post insulators
[7,8]. This authenticates that, design of
EHV bus post insulators with an
improper selection of electrode di-
mensions leads to the complete shutdown
of substation [9,10]. Hence, the design of
corona and grading rings are essesntial to
obtain the minimum electric field
distribution, uniform potential
distribution across the bust post insulator
[11,12]. The designing of the grading
rings involves ring diameter, overall
cross-sectional diameter, and their
appropriate locations. To obtain the
optimized design dimensions, every
design dimension needs to be tested and
checked over a long period for different
climatic conditions. It is a complex and
tedious procedure to obtain the optimized

design dimension configuration in the
field prac- tically [15,16]. Recent
advances in technology aids conducting
comprehensive  research  using  3-
dimensional simulation analysis for the
given geometry configurations. Hence,
this paper aims to investigate the
variation of electric field and potential
distribution of 765 kV bus post insulators
at different electrode design dimension
configurations. Therefore, this paper
presents the simulation testing analysis of
the proposed 765 kV bus post insulator
with different corona and grading ring
design configurations to attain optimized
electrode design di- mensions [17-19].

Several computational methods such as
the boundary element technique (BET)
[20], finite element technique (FET)
[21], charge simulation technique (CST)
[22—24], etc. are available to analyze this
electric field and voltage distribution at
the terminal as well as along with the
units of the post insulators. In order to
design the high voltage electrodes, a 3-D
software named coulomb 3D [25]
electrical modeling software was used to
analyze the optimized design dimensions
for 765 kV bus post insulators. This
coulomb 3-D software [26] is allowed to
design any electrical devices in a 3-
dimensional view and performs the
electric field calculations and voltage
circulation analysis for a given desired
voltage applications to the device. The
boundary element method of
computational technique is used in the
software to evaluate the electric field
stress andG potential sharing along with

the post insu- lator wunits. The
computational results of BET offer
proficient results compared to other

computational methods. Because of the
complex geometry cases such as high
voltage insulators, bushings, C.T’s,
P.T’s, etc. compared to the FET, CST,
proposed BET serves for obtaining very
accurate results. BET concentrates to
estimate the electric field and potential
distributions with the equipment body as
its boundary points. Whereas, in the case
of FET, the electric field calculations are
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boundary limits are extended up to a few
meters distance results in a lacuna of
accuracy compared to BET. Hence, the
proposed work used boundary element
computational technique to obtain
proficient results compared to other
computational methods. This paper
presents the simulation data carried out
for different grading ring diDameters at
a suitable position along with the bus
conductor and a comparison of the ring
diameters. Also, the proposed work
tested one of the manufacturing
company grading ring design dimensions
of 765 kV bus post insulators to justify
the simulation data carried for obtaining
the optimal dimensions. The bus
conductor on the top of the stack of the
insulator is considered and it offers the
shielding effect of the grading ring and
the designs simulated with the suitable
size and length of the bus bar conductor
[27].

Background works

Various research works are carried out
elsewhere in the world to study the
electric field and potential distribution of
different HV/EHV bus post insulators.
Among the various research works, few
related works are studied to obtain
enhanced performance of the proposed
765 kV bus post insulator.

C. Jing studied the comparative analysis
of porcelain post insulators up to 1220
kv AC voltage levels using the
boundary element method of
computation available in 3-dimensional
computer software. Theyperformed the
comparisons for the improvement of
contamination performance, with
commonly used methods of increased
creepage dis- tances, coating of
hydrophobic materials, etc., and made
suggestions for the performance of the
type of post insulators at different high,
extra, and ultra voltage levels [1]. EPRI
report shows that, the design and
performance analysis of different types
of insulators along with post insulators
above the 200 kV high voltages [2]. K.

Hou [3] presented the simulation-based
algorithm-based optimization of field
stress by calcu- lating the tangential field
components at critical points of the
insulator. The algorithm developed by
him is based on a modified charge simu-
lation technique to compute the
tangential field values on the surface of
the insulator. Based on his results, he

suggested optimized grading ring
dimensions for composite type of
insulators.

Raja Nayak presented the comparative
design considerations of grading rings
and corona ring to obtain the equal
potential distribution and controlled field
stress at terminals of the composite
insulators used in UHV voltage levels.
The comparative results suggest the
optimized design dimensions achieve
equal potential distribution and
controlled field stress [4,6]. J. Koo [5]
presented the maintenance of insulators
under different polluted environments
and at different temperature conditions.
Authors R. Shi [7] and R.S. Gorur [8]
also presented the performance of the
ceramic and non-ceramic insulator
flashover per- formance under different
polluted and contaminated pollution
condi- tions. They discussed the design
considerations of types of insulators by
applying commonly employed methods
of increase in creepage distance,
application of hydrophobic materials
increase in leakage current flow on the
surface, etc. Also, electric field
calculations under ice-coated, dry, and

wet conditions of insulators are
considered for the flashover per-
formance of the insulators [9].

M. Sarajlic [10] and H. Akkal [11]

discussed the design consider- ations of
high voltGage electrodes like corona
rings, grading rings, etc. to obtain the
optimized electric field values for 1200
kVV AC post insulators. They also
presented the comparative analysis for
different design di- mensions and
suggest the suitable design dimension to
given applied voltage. Tiebin Zhao
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pressed the electric field calculations of
non- ceramic type insulators with
considering the effects of transmission
conductors and towers also [12]. H. El-
Kishky presented the modified charge
simulation method for the calculation of
potential and electric field distribution
for the suspension-type insulators. They
performed the calculation by considering
the number of smaller charge
magnitudes to reduce the complexity of
the calculation method [13]. Ralf
Hartings presented measurements and
calculations of electric fields of post in-
sulators by the algorithm of an iterative
method [14]. C. Zhang pre- sented the
modeling of insulators for given voltage

applications under uneven wet
conditions [15]. Also, the design
modeling of insulators by considering
the natural and artificial polluted

conditions and study of electric field
variations under these conditions are
discussed [16,11]. The modeling of
design considerations includes design
dimensions of high voltage electrodes
such as corona rings, grading rings, bus
con- ductors, etc. [17].

C. Volat discussed the design modeling
for calculations of field stress and
potential sharing across the surface of
the post insulator with consideration of
effects of air gaps and partial arcs across
the post in- sulators in two parts. Also,
he made suggestions in design modeling

under these two special effect
considerations [18,19]. Many others
[20— 23] presented the different

computational methods such as the
boundary element method, finite element
technique, and charge simu- lation
technique for calculations of an electric
field as well as potential distributions for
post insulator cases with suitable
equations. The method of calculations
suggests the application of these
techniques to a given problem. The
application of these methods for the
calculation of electric field and voltage
distributions for a given post insulator in
computer software named couloJmb-3D
is discussed in [25,26]. X. Yang

discussed necessary shielding effects for
different  design dimensions  are

discussed in [27]. D. Beatovic [28] and
A. Carsimamovic [29] presented the
necessary equations to obtain optimum
electric field and potential
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Fig. 1. Discretisation of insulator body in
the boundary element method.

calculations for given electrical devices
at applied voltages. The equations
further help the electrical design
engineers to achieve acceptable results.
Also, the empirical formula for
theoretical estimation of elec- trical field
stress for analysis of electric field
variations at various high and extra-high
voltage levels is presented.

Method OF Calculation:

The method of calculation uses the
boundary element method of computation
for the estimation of electric field stresses
and the potential allocation of the bus
post insulators [28]. This method of
computation

can be mostly classified under boundary
methods. The boundary

¢ (r) represents potential at location r

a: is a constant and equal to 1 or 2 for
two or three-dimensional problems
respectively.

ps = Surface charge density at location r’
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I' = Border between different regions r =
Field point and 1’ is source point.

O*(r, ') = The fundamental solution to
the potential problem.

The electrical field was calculated by
estimating the potential gradient as:

E(K)=-06( (2
=0[1]0p ()p*(r,r)d I'(K)]
e0 T

methods include charge simulation and
boundary element techniques. =1 |0

p (r)¢*(r,r)d I'(r”)

To carry out the estimation of electric
field stress for proposed 765

2nce0 T s

buspost insulator, boundary elemAent
method based 3-D simulation software
named as COULOMB 3D was used. The

various algorithm type steps are
involved in software for BET method.
The wvarious steps involved in

computation are: i) ddiscretization of the
body of the device,

ii) creation of device body in to regular
shapes i.e square, rectangular, triangular,

trepizoidal etc., iii) Assigning the
potential eqations iv) calculation of
potential equations, v) Addition of

potential equations, vi) Computation of
electric field and potential magnitudes.
This boundary

The accuracy of the computational
simulation depends on the dis-
cartelization count, shape, and allocation
of boundary elements utilized.

Modeling OF BUS POST INSULATOR:

The modeling of bus post insulator
accomplished using the 3-dimen- sional
software named COULOMB 3D. The
design model of the line post insulator
for example is shown in Fig. 2. All the
design dimensions of the insulator are
designed in millimeters.

Fig. 2. The schematic diagram of the modeling of the bus post insulator (where, H =
Total height of the bus post insulator in mm, h = Height of the corona ring below
from the line side flange in mm, D = Corona ring total diameter in mm, d = Corona
ring cross-sectional diameter in mm, L = Length of bus conductor in mm, M = Height

of Metallic support above ground in mm)
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Voltage distribution and electric field magnitudes of the bus post insulator at D = 650 mm and D = 750 mm at h = 230 mm, h = 270 mm.

D= 650 mm. h = 260 mm D=7somm. bh = 260 mm

d =65 mm d =75 mm d = o5 mm d = 65 mm =75 mm D = go mm
Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top
corona corona corona corona corona corona corona corona corona corona corona corona
ring ring ring ring ring ring ring ring ring ring ring ring
Bottom 771 12.59 7.04 1.30 a.10 156 8.01 3.25 776 2,10 .95 0.95
pomt of
the G ring

Top point of 1.59 7.89 0.82 7.71 0.01 B.41 2.51 7.8a 2.00 7.3 1.20 6.32
me .
ring

Right point a.50 5.50 5.15 a.30 5.04 5.00 6.24 .10 5185 5.71 5.00 4.95
01 Ule b
ring

Left pointof  1.99 3.08 2.442 4.51 1.82 3.82G 2.44 3.99 2,795 4.42 2.30 145
the G.
ring

D % 650 mm, h % 230 mm D % 750 mm, h % 270 mm

d % 65 mm d % 75 mm d % 95 mm d * 65 mm D % 75 mm d % 90 mm

Voltage across the post
(KV)

Voltage across the post
(KV)

Voltage across the post (KV)

Voltage across the post
(KV)

Voltage across the post
(KV)

Voltage across the post
(KV)

Unit 1 219 213 214 219 a15 219
Unit 2 117 117 199 117 120 117
Unit 5 a7 70 70 a7 a9 a7
Unit 4 107 108 107 107 106 107
Table 2
Voltage distribution and electric field magnitudes of the bus post insulator at D = 750 mm and D = 850 mm ath = 230 mm.
D=7somm.h = 230 mm D=8somm h = 230 mm
d=65mm d =75 mm d = 0o mm d =65 mm d = 75 mm d = 0o mm
Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top
corona corona eorona corona corona corona corona corona eorona corona corona corona
ring ring ring ring ring ring ring ring ring ring ring ring
Bottom 7.69 217 7.20 2,21 6.32 1.85 7.66 215 712 2,10 6.60 0.65
point of
the G.
ring
Top point of 1.06 B.18 2.002 777 1.82 6.00 172 8.25 2.00 7.59 0.50 0.20
the G.
ring
Right point 571 6.62 524 6.23 445 4.23 5.63 6.50 4.95 6.15 4.551 4.42
of the G.
ring
Left point of 2.66 1.00 2.48 2.70 1.92 0.96 2.65 1.64 2.02 210 2.03
the G.
Ting
D=vsomm.h = 230 mm D =80 mmh = 230 mm
d = 65 mm d =75 mm d = go mm d = 65 mm d =75 mm d = go mm

Voltage across the post
Units (KV)

Voltage across the post
(KW

Voltage across the post (KV)

Voltage across the post
XV)

Voltage across the post
(XV)

Voltage across the post
XV)

Unit 1 215

213 210 219 215 219
Unit 2 118 120 118 117 120 117
Unit 5 a9 68 a8 a7 ag a7
Unit 4 108 100 114 107 100 107
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Table 3

Voltage distribution and electric field magnitudes of the bus post insulator at D = 850 mm and D = 650 mm ath = 270 mm.

D = 8zo mm. h = 270 mm

D= é50 mm. h = 270 mm

d =65 mm d=75mm d = go mm d =65 mm d = 75 mm d = oo mm
Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top
eorona corona corona corona corona corona corona corona corona corona corona corona
ring ring ring ring ring ring ring ring ring ring ring ring
Bottom 7.04 130 7.71 1.92 é.10 1.56 7.04 1.30 7.80 1.92 6.10 156
point of
the G.
ring
Top point of 0.82 7.80 1.841 7.32 0.01 0.41 0.82 7.71 1.84 7.32 0.01 0.41
the G.
ring
Right point 5.15 6.30 5.70 5.61 6.38 6.21 5.15 6.30 5.70 5.61 4.56 5.01
ofthe G.
ring
Left point of  2.42 4.51 2.61 213 1.82 3.82 2.42 4.51 2.612 213 1.82 3.82
the G.
ring
D =850 mm h = 270 mm D =650 mm. h = 270 mm
d = 65 mm d =75 mm d = go mm d = 65 mm d =75 mm d = 9o mm
Voltage across the post Voltage acro s the post Voltage acro s the post (KV) Voltage acros  the post Voltage acros the post Voltage across the post
(KV) (KV) &V (KW) 4y
Unit 1 219 213 214 215 213 210
Unit 2 117 117 199 118 120 118
Unit 3 a7 70 70 -0} &8 68
Unit 4 107 108 107 108 100 114
Table 4 600.00
Comparison of optimized and manufacturing industry electrode design
dimensions. 500.00 i
Ttem/Desecription Corona ring Corona ring Height of the 0650
cross-sectional cross-sectional corona ring below
diameter diameter D from the line side E l'l
d (mm) (mm) flange h (mm) 3 30000 1 —G5mm
Manufacturing o5 650 260 % 1 | —75mm
& 20000 1 [
Industry electrode A | - 90mm
design dimensions i\n ]
Optimized electrode 75 750 230 100.00 '{ 'lv\l =iy h
design dimensions l1 u, Adava 1 :
0,00 ¥
0.00E+00 1.00E+03 2.00E+D3 3.00E+03 4.00£+03 5.00E+03 6.00E+03 7.00E+03
10000
s Distance(mm)
50 N \ Fig. 4. Electric field distribution 765 kV post insulator at D = 750 mm and h =
=0 . 230 mm.
Eh —5rm R: = radius of the corona ring in mm
T . . .
% 20 75 Ra = cross sectional radius of the ring in mm
32 30rm m = roughness factor (for all cases it is considered as 0.9)
10
o A To optimize the high voltage electrode dimensions, different case
DC0F+00 1006403 2.00F+03 300E-03 4008403 5008-03 6005+03 7005403 studies have been carried out by varying various parameters viz., D, d, h

-100

j

Fig. 3. Voltage distribution of 765 kV post insulator at D = 750 mm and h =
230 mm.

Distanca(mm |

Onset gradient is caleulated using the empirical formula [20]
E =324% m* R ™ kV/em (3)

where

E = Electric filed in kV/em
Req= 2*Ri*Ra/ (Ri + Rz in mm

which are shown in the following case studies. For 400 kV Bus post
insulator, the number of porcelain post insulator units used is four. In all
cases, H is held constant at 5.750 m, M at 2.5 m, and L at 2.5 m. Also in
all cases, two rings are considered at the top and bottom side of the
terminal flange of the 765 kV post insulator.

Results
Case 1
The simulation study of estimation of the variation of electric field

and potential distribution has been carried out for different electrode
configurations including the Gdesign dimensions of D = 650 mm, h =
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Fig. 6. Electric field contours of 765 kV post insulator at d = 75 mm, D = 750 mm, h = 230 mm.

mm ar d =92 mm, provided by the
manufacturing industry. The high
voltage is applied to the top electrode of
the post insulator and it is 510 kV i.e.
(765/N3)*1.11) and 0 voltage is applied to
the bottom electrode. The below table
lists the comparison of field stress values
for different corona ring diameters,
grading ring diameter, voltage
distribution of each post (number of
poSsts=4) w. r. t ground and a cross-
sectional diameter of D dimensions. The
present simulation study is aimed to
observe the electric field and potential
distribution for reduced to ring diameter
of d =90 mm compared to

manufacturing company designed
dimension of d =95 mm to obtain
optimized design configuration
comparison.

In this case, the maximum electric field
magnitude calculated for given design
dimensions of D= 650 mm, and
D=750 mm using the empirical
formulae (3) for both above design
setups are 9.25 kV/cm

9.17 kV/cm respectively. It is also
observed from Table 1, the ring diameter
d =75 mm shows better electric field
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magnitudes of 7.81 kV/ cm and 7.76
kV/cm respectively compared to the
other two ring di- ameters d =62 mm, d
9=0 mm. Also, the applied high voltage
is distributed across the four-post
insulator units with respect to the applied
voltage to its distance allocation from
the live voltage end for both design
setups of D= 740 mm, D =650 mm
respectively. But, it is noticed from
Table 1 that, higher potential distribution
across the forth insulator unit compared
to the third unit, this may be attributed
that due to the ground stray capacitance
effect.

Case 2

In addition to the above case study 1, The
electric field magnitudesare calculated
and tested for the design dimension
setups of D= 750 mm, h =230 mm and
D = 850 mm, h = 270 mm. The below
table lists the comparison of field stress
values for different corona ring
diameters, grading ring diameter, voltage
distribution of each post (number of posts
=4) w. r. t ground.

The maximum electric field stress is
calculated using the empirical formulae
(3) for design set up of D= 750 mm,
h=102.5 mm is 8.21 kV/ cm. It is also
observed from Table 2, at D= 750 mm
and h= 230 mm, the ring diameter d=75
mm shows a bGetter electric field
magnitude of 7.77 kV/cm compared to
the other two rings diameters d= 65 mm,
d= 95 mm. Similarly, for the design case
study of D=850 mm, the maximum
electric field stress calculated using
empirical formulae (3) is 9.25 kV/ cm
and it is observed from Table 2 the ring
diameter d= 75 mm shows a better
electric field magnitude of 7.59 kV/cm
compared to the other two ring
diameters d=65 mm, d 9=0 mm.
Furthermore, like case study 1, a
similar potential allocation is observed
across the four-post insulator units with
minor potential magnitude.

Case 3

In this case, D and h varied compared to
the above two case studies. The below
table lists the comparison of field stress
values for different corona ring diameter,
grading ring diameter, voltage
distribution of each post (number of posts
=4) w. r. t ground.

Furthermore, the electric field
magnitudes are calculated and tested for
the design dimension setups of D = 650
mm, h =270 mm and D = 850 mm, h =
270 mm. The maximum electric field
magnitude calculated using the empirical
formulae (3) for both above design
setups are 9.25 kV/cm 9.25 kV/cm
respectively. It is noticed fZrom Table 3,
the ring diameter d = 75 mm confirms
better electric field magnitudes of 7.71
kV/cm and 7.32 kV/cm respectively
compared to the other two ring diameters
d = 65 mm, d = 90 mm. Additionally,
like above case studies 1 and 2, a similar
potential allocation is observed across
the four-post insulator units with minor
potential magnitude. Also, the
comparison table of variation of electric
field and potential distribution for
obtained optimized electrode dimensions
and electrode dimensions given by
manufacturing industry is shown in
below table 4.

From the above three case studies
presented, it is evident that a linear

potential distribution and nonlinear
electric field distribution across the four
posts of the insulator. The electric field
magnitudes are shows critical for
grading ring diameter of 60 mm
compared to 75 mm and minimum for
90 mm compared to 75 mm. This
attributes that, the ring diameter d =75
mm showing satisfactory results of
the electric field magnitude values
compared to the other two ring diameters
d=65 mm and d =90 mm respectively

for a given 765 kV bus post
insulator. Therefore, from the above
simulationE data carried out, the

optimum grading ring dimensions are
obtained at a ring diameter of =d 75
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mm and a cross-sectional diameter of D
=750 mm at a vertical distance of h

= 230 mm. The variation and contours of
voltage distribution and

electric field distribution for 765 kV bus
post insulator at optimized grading ring
dimensions with the axis of symmetry.
Also, from the simulation data presented
in above case studies, it is proved that
simulation based study support of
practical testing of high voltage
equipments shows significant support to
the design engineers.

Conclusion

The optimum design of high voltage
electrodes of 765 kV porcelain bus post
insulator using 3-D computational based
simulation studie;s are carried must out
and the following directions inferences
are drawn from the data presented:

. The design dimensions of the
grading ring given by the manufacturer
at the high voltage end considered for
the study resulted in anElectric field
within the limit magnitude of 3.0
kV/mm at both metalend fittings

. The potential distribution across
the 765 kV bus post insulator units is
linear in all grading ring diameter
dimensions.

. The electric field magnitude of 65
mm grading ring diameter shows
maximum and minimum at 90 mm ring
diameter compared to the 75 mm
grading ring diameter. Hence ring
diameter d=75 mm is contemplated as
a techno-ecoBnomical design dimension.

. The minimum electric field stress
magnitude of 0.5 kVV/mm for ring design
configuration of d=75 mm, D=750
mm at h= 230 mm compared to ring
design configuration considered by the
manufacturing company at d= 95 mm,
D=650 mm at h=260 mm. This confirms

that the ring diameter d= 75 mm with
overall ring diameter D =750 mm
suggests the optimal design dimensions
to meet socio-economical factors.

. Therefore, for 765 kV bus post
insulators, the optimal design di-
mensions are arrived at the ring diameter
of d = 75 mm, the overall cross-sectional
diameter of D = 750 mm, and the
vertical distance of the grading ring at h
= 230 mm.
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	Method OF Calculation:
	The method of calculation uses the boundary element method of computation for the estimation of electric field stresses and the potential allocation of the bus post insulators [28]. This method of computation
	can be mostly classified under boundary methods. The boundary
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