© JAN 2022 | IRE Journals | Volume 5 Issue 7 | ISSN: 2456-8880

AnalysisOf Effectsof ConductorTranspositioronthe
132kvAlaoji - Port Harcourt Transmissidine

AWUJE THANKGOD!, D.C. IDONIBOYEOBWA, S.L. BRAIDE?
! Department of Electrical Electronics Engineering, Rivers State University, Port Hardigetia.
2 Professor, Department of Electrical Electronics EngineerRigers State Universityort Harcourt,

Nigeria.

3 Departmenbf Electrical Electronic€ngineeringRivers State Universitiort Harcourt, Nigeria

Abstract This study analysed the effects of
conductor transposition on the 132kv Alaefort
Harcourt transmission lines. This study was
motivated on the grounds thahe inductance and
capacitance of conductors will not be equal if they
are not transposed at regular intervals. When
parallel conductors, such as power lines, are run in
parallel with transmission lines, excessive voltages
can be induced in the lines. As a result, acoustic
shock or noise may occur. This unfavourable
phenomenon is cosiderably reduced by
transposition. Also, the Spacing between conductors
in a transmission line is not same in practice which
also causes limitation in the transmission of energy.
However, conductors are not usually transposed in
transmission lines in pratice. The switching stations
and substations are where the transposition takes
place. In Nigeria,One of the major challenges affecting the
transmission line system is the line losses and continual
vandalism of the 132KV transmission lines throughout the
country's various areas the article gives an examination of a
132KV transmission line with and withut transposition using
Matlab and the EMTP (Electromagnetic Transients Program),
particularly Bergeron's basic constant parameter model.
Findings from this analysis shows thahe unbalance
obtained in this case without transposition is 1.39%.
The results with transposition differ very little, but
those without transposition have a deviation of
1.39%; which exceeds the maximum allowable
unbalance value. The findings support the
continuation of research in this direction, and they
can also be used to the challenge of determining the
allowed imbalance level in longer lines. The study
suggests that in order to obtain a favorable outcome
when balancing power flowsia phases and circuits
of multi-conductor lines, additional techniques for
conductor transposition should be investigated in
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order to reach a better degree of livede
equilibrium.
Indexed Terms Conductors Line, Matlab,

Transposition Transmission
l. INTRODUCTION

1.1 Background of Study

The high speed of electromagnetic waves engendering
is a benefit of power as a valuable energy structure
since it gives the capacity to communicate power at
huge spans and an adaptable appropriation. The
transmission and conveyance of electric power is
given by electric lines of various useful
acknowledgment. In this unigue situation, electrical
cables are a significant practical part of contemporary
power frameworks (Cedeno et al, 2017). The helpful
straight forwardness of the electrical cables doesn't
mean the effortlessness of the actual cycles in these
framework components of the power frameworks.

The mass transportation of electrical energy from a
producing site, such as a power plant, to an electrical
substation is known as electric power transmissfon
transmission organization is a collection of
interconnected lines that help with this development
(Grainger, 2003). As indicated by existing idea the
interpretation of transmission line stages is planned for
decreasing the unbalance of flow and voltage
typical activity method of electric framework and for
restricting the obstructive impact of transmission lines
to low-recurrence transmission channel. The principal
move of power a ways off of 1km was shown by
Fontaine in 1873, who thought about thaicls
exchanges are conceivable just for little limits and for
brief distances. The hypothetical viewpoints in regards
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to the transmission of power at significant distances
were created by Lachinov and Deprez and the final
remaining one out of 1882 gave #xchange of power

by link a good ways off of 57 km among Munich and
Miesbach with the yield of 22% and in 1883 the
productivity came to 62% (Puumeto et al, 2017). How
about we notice, that the worth of the yield isn't the
main list that can impact the mdaey seriousness of
the power transmission frameworks. The invention of
the threestage rotating flow (1888) and the rise in
voltages paved the way for the expansion of electrical
organizations, which were represented by processes
typical of long lines. In1891, DoliveDobrovolsky
and engineer Brown organized a 170 kilometre power
exchange from Laufemn Neckar to the Frankfurt
Electrical Engineering Exposition, with a 75 percent
yield (Colome, 2003). The unbalance in the three
stage AC framework was causbky the extension of
the length of the electrical wires and the asymmetrical
area of the stage conveyors. Adjusting the boundaries
of the periods of the great voltage lines is finished by
a few strategies: changing the common area and the
distances of thestage conductors, of the separation
from the outer layer of the dirt and so on To streamline
the stage situating it is prescribed to utilize the stage
evening out standard, the adjustment of the distance
among stage and conductor conductors, the utilizatio
of new conductors with great mechanical qualities,
interpretation of stage conductors. As an answer for
guarantee the evenness in the long queues, it was
proposedo render the stage conductéos lines with

flat stage designations, the length of thieiipretation
cycle should not exceed 24 kilometres, and for
triangular assignments, it should not exceed 48
kilometres.

The discrepancy between the boundaries of discrete
line stages appears to be so minor at such
interpretation cycle lengths that the atdnce of
current and voltage caused by it is quite insignificant.
As a result, normal line boundaries are considered
during electrical framework estimates. The display of
real links is hampered by the availability of materials.
Metals' poor conductivitydds a series of unfortunate
terms to the trademark terms. Dielectrics, on the other
hand, have finite resistivity, which introduces a shunt
misfortune term. The more important consideration for
true connections is that boundaries shift over time. The
transnission line framework is crucial because it seeks
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to deliver power from a source of creation to end users.
Despite the importance of guaranteeing primary
security of a transmission towkne system during its
administration life, a high percentage ofldiagés have
been attributed to environmental conditions in the past
(Dempsey and White, 1996).

Downbursts and High Intensity Wind (HIW) events
are examples of this twisters which accentuate the
importance of exact plan wind loads. Examinations of
disappointment records of transmission towers in a
few nations showed that downbursts are liable for ove
80% of the disappointment of transmission line towers
around the world (Dempsey and White, 1996).

A new trial study by (Elawady et al, 2018) has shown
that terrain openings and link weight impact
downburst location and loads that lead to the most
extrene conductor response. Expanding the cross
segment of the electrical conveyor is an expense
effective way of further developing the energy
effectiveness of the electrical association. For sure,
global specialized guidelines for link estimating don't
conside energy productivity however just wellbeing
and voltage drop. The conductor get segment that is
financially ideal over the lifgattern of the framework

is subsequently for the most part generously bigger
than the specialized norm. The energy investment
funds that follow from a financially ideal conductor
cross segment additionally lead to a decrease in the
ozone depleting substance (GHG) emanations
throughout the existence season of the framework,
making such enhancement a profoundly savvy
environmental bange moderation measure.
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Figure 1.1: A typical 132kv Transmission line steel
Tubular pole

Transposition of conductorss the swapping of
conductor positions on a transmission line on a regular
basis to reduce crosstalk and, in any event, to improve
transmission (B®f. D. C. Idoniboyeobu, Lecture
manual on power tech). Individual conduits are traded
at arches, such asampretation towers or utility shafts,
for overhead electrical cables or open pair
correspondence lines. The shared impact of electrical
conveyors is decreased by rendering. Rendering
likewise balances their impedance comparative with
the ground, accordinglkeeping away from uneven
burdens in threstage electric power frameworks.
Rendering is a successful measure for the decrease of
inductively connected ordinary mode impedances. A
rendering plan is an example by which the conductors
of overhead electricalcables are translated at
rendering  structures. To guarantee adjusted
capacitance of a thresage line, every one of the three
conductors should hang once at each position of the
overhead line. At an interpretation tower, the
conductors change their ovérapots in the line. A
translating construction might be a standard design
with uncommon cross arms or perhaps an impasse
structure. The translating is vital as there is
capacitance between conductors, just as among
conductors and ground. This is orditarnot even
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across stages. By translating, the general capacitance
for the entire line is around adjusted.

Figure 1.3: Transmission lirteansposition.
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Figure 1.4: Transposition of conductors.
Il. LITERATURE REVIEW

2.1 Extentof Past Works

Isaac and Ademola (2014)cused on the extremely
lengthy transmission lines and that the Nigerian
330KV transmission network is characterized by high
power misfortunes, Power misfortunes bring about
lower influence accessibility to the buyers, prompting
insufficient influence towork their apparatuses.
Expanded power request pushes the power
transmission organization to its maximum cut off
points and then some, subsequent to shortening of the
life expectancy of the organization or complete. It was
challenged with such problemsfbee the unbundling

of Nigeria's current power organization, which had
11,000km of transmission lines (330kV) countless
issues, for example, Inability to adequately dispatch
created energy to fulfil the heap need, huge ameofunt
unfinished transmission lkn tasks, power industry
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support and development projects, a helpless voltage
profile in the vast majority of the matrix's northern
section, the current transmission lines' inability to
wheel more than 4000MW of force at this time,
functional issues, voltagrecurrence control.

Obadote, D, J. (200 resentatiomn energy crisis in
Nigeria, technical issues and solutipimsorder to take
care of this issues, brought about itsfidgmenting.

In this manner, the Nigeria 330kVhcorporated
organization needso further develop the network
strength and makes a compelling interconnection.
Through the Independent Power Projects, it is
intended to increase transmission strength due to the
high demand on the present and maturing
infrastructure by developing more power stations and
transmission lines.

Onohaebi and Odiase (2010) Presentation on
Empirical modelling of power losses as a function of
line loadings and length in the Nigerian 330kv
transmission lines In Nigeria, the majorpower
interconnection was a 132kV line completed between
Lagos and lbadan in 1962, By 1968, the Kaniji
hydroelectric station had been built, providing
electricity through a 330kilovolt(kV) critical
outspread linetransmission network to the three
132kV subframeworks that existed at the time in the
Western, Northern, and Eastern parts of the country.
Initially, the 330kV and 132kV frameworks were
managed separately by the Nigerian Dams Authority
(NDA) and the Electricity Corporation of Nigeria
(ECN). The Kénji power supply control room
provided focal control for the 330kV organization.
The 132kV organization was managed by a load
dispatcher based in Lagos' ljora power supply. In
1972, these two bodies were merged into a single
power utility known asNationd Electric Power
Authority (NEPA), accordingly introducing brought
together guideline and coordination of the whole
quickly developing 330kV and 132kV National
organization. By and by, the spiral transmission
network (330kV and 132kV) is supervised by the
Transmission Company of Nigeria (TCN), which is
responsible for the framework activity as well as
market settlement capacity

Gashimov et al (2019) explored tharismission line
rendering ofThe EMTP(Electromagnetic Transients
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Program) holds a 400kV transmission line with and
without transposition, tde specific the fundamental
steady boundary model from Bergeron's hypothesis.
The outcomes acquired vouch for the continuation of
examinationslang these lines and furthermore can be
utilized for taking care of the issues of arrangement of
suitable unbalance level in longer queues.

Berzan et al (2018) explored the Electrical Line
Mathematical Model  with Phase  Circuit
Transposition. The goal ohé paper was to improve
the numerical model and technique for estimating the
highly longlasting system in a line with many
conductors and rendered stages. The numerical model
analyses how the electric lines will be lines with
conveyed boundaries and igp@g@dent on the message
conditions. As a subject of the review it is chosen the
110 kV overhead electrical cable with two smaller
circuits with the transmitters set on a level plane and
circularly rendered. The underlying and limit for the
case of a tweircuit electric line and the modification

of the staging point of the voltages at the line input,
conditions are developed. In the interpretation the
upsides of the conductor boundaries change by jump,
which confuses the method involved with ascertaining
theworking mode. The created model and expounded
programming incorporate this multitude of elements.
In light of the created model, computations of the
working method of the twaircuit electric built, as
well as a selfepaid line. For the circumstances
without and with the interpretation of the stage
conductors, mathematical arrangements have been
obtained in regards to the development of dynamic and
receptive power in the periods of the line in its various
segments under guideline and no guideline of thiges
shift plot. The model's utility in focusing on power
transfer mechanisms in muttbnductor electrical
cables has been demonstrated. The mathematical
arrangements were obtained that were useful for
determining the level of shared impact of stage$en t
capacity to move and stack under the interpretation of
conductors.

. MATERIALS & METHODS
3.1 Materials and Lin€Conductor Xteristics

TYP DIAMETE  RESISITANCE
E R(AM) (Q/ KM)
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Phase Cardi 29.35 0.0486
conduct nal

ors

Shield 7N8 8.78 1.3621
wire 18M

Tower 1:1

Series  Versi

Transfo on

rmer 7.0

ETAP

3.2 Methods

The model relies on the wave approach developed by
Bergeron and utilizé by (EMTP). The losses
dispersed LC line in this model is defined the surge
impedance Z L C c=/ and the phasing velocity =1/ LC
(for a singlephaseline) are determined by two
parameters. The method can be used to see if the
treatment is appropriate for tipatient study's normal
hobos. More soa simulation tool, Mat lab was used,
this software is basic for the students of the electrical
engineering career, in the different processes of study
and knowledge in the generation, transmission, and
distribution of energy. A bibliographic search was
carried out on the use of this instrument in teaching
processes in higher education. The pi model was used
in a singleline model, applying 3 unlinear lines to
build the thregphase system and simulate the
respective traspositions; then the phase voltages are
checked at effective values at the final eimd(Torrez

& Ledn, 2002), thehighest difference seen between
magnitude of the voltages and the norm of the line
voltages is split by the median of the grid voltage to
get the imbalance value., where the subscripts i and j
correspond to phases A, B, and C. In the IEC standard
(Carabdb & Bermudez, 2012), Ilimits are
recommended for the stress unbalance ratio defined by
equation (3.1) of

u.-v. .
L=100- I]'I.ﬂ.‘-‘i{%}

e (3.1)
Where U=0Online voltage

Vpro=Average voltage in line
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Fig 3.2Phase configuration of transmission line and

tower size

3.3 Formulation of Power Flow Equations
Formulation of Power Flow Equations

3.4 SeltAdmittance
Y =Y, Y, + Y
Y22 = Y21

Y33 = Y3, + Yo

Yo =Y T Y53

Y55 = Y53

Yoo = Yo1

3.4.1 Mutual Admittance
Yo =Y ==Y,

Y14 :Y41 = Y14

Yie = Yo1 = - Yig

Ya4 = Y3 =~ Ya

Y35 = Y53 - Y35

3.4.2 Admittance matrix [¥ug]
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(3.2)

(3.3)

(3.4)
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&, Y, 00 Y, O Y% g
u
& Y, 00 0 0 Of
€ O Yy Y, Y,z O OU
u
& O ¥
(3.5)
[1]=[YeuslV]
(3.6)
&, Y, 0 0 Y; 0 Y0
u
&, Y, 00 0 0 0y
€0 0 Yy Yy Y, O OU
e u
& 0 U
3.7)
| =YV, YN, +Y Vg et Y,V
(3.8)
i =a YiVk
k=1
(3.9)
S =R +jQ =V
(3.10)
S =R-iQ =VI,
(3.11)
Substituting | ; from (3.9) into (3.11)
P-IQ :Vi*%é. Yika8
Ck=1 -
(3.12)
LetVi* =Vl - 0?, Vi :Vkll. a,
Yy =Yl g,
(3.13)

P-iQ=viaYVil g +qg.-d

i
k=1

(3.14)

RP-iQ = a ‘YIkH\/I Hvk‘[coiqik +d, - 01)'*' jSin(qik +d, - dl)]
k=1

(3.15)
Separating the real and imaginary part
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Real power
R =& MV/codg, +a - )

_ (3.16)
Reactive power
Q =- & MV sinlg, +, - d)

B (3.17)

3.4.3 GaussSeidel Method for Power Flow Solution

The GS method for power flow solution can be

derived from the expression of the complex power
injected into thathbus (3.8).
S =R +jQ =V,

R- 19

I, = . (3.16)
V
The current entering thith bus is given by
EAAVRE-RAY (3.17)
k=1
Equating (3.16) and (3.17)
R- *JQI =Y.V, +a YV (3.18)
V, =t
YiV; = i *JQI - 8 YiVi (3.19)
V, =t
For load buses,
e . (%]
P - jQ, .° :
i@ : *JQI -a Yikvkl:l
Y; € V, k=1 u
V = e k,i d
(3.20)
For voltage control bus,
¢ 4 " 0
QU = Im&/ WH Oy + 5 v Vv %
i el i ii i U
e > k=1 N
g ¢ ki %
(3.21)
Where;

Vi represents the voltage on the bus | Pi denotes the
real power injected into bus ith, Qi the reactive power
injected into bus ith, Yii the diagonal element of the
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Y-bus matrix, Yik theoff-diagonalaspecbf the Y-bus
composite, and VK the wattage at bus n.

3.5 Acceleration of Convergence

The GaussSeidel approach of power flow problem
demands an excessive number of cycles before the
voltage falls within an acceptable accuracy index. The
use of acceleratiofactors can drastically reduce the
number of iterations required. The difference between
the new computed voltage and the best previous
voltage at the bus is multiplied by the appropriate
acceleration factor to provide a better correction to be
added tohie prior value. (3.22)

What is the location of the accelerated voltage, the
acceleration factor, and the acceleration factor? In
general, a power flow acceleration factor of 1.6 is
considered a decent figure analysis. The incorrect
choice of may cause th&echnique to diverge or
impede convergence.

3.6 Transmission Line Calculation

3.6.1 Resistance per kilometepR

1000° ?
=" Ykm

Where;
?is the resistivity of Aluminum= 2.653 10 2\\m
A = Area of conductor= 200mnt

(3.24)

3.6.2 Reactance per kilometernX

_ aGMDd W,
X, = 0.1445|nger—2+ 0.0157W
(3.25)
GMD=3/D,,2 D, 2 D,, =1.26D
(3.26)

\/K
r=.—

P

(3.27)
Where;

GMD is the geometric mean distance of conductor
ris the radius of conductor
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D is the distance between adjacent conductor (D=2m).

pis a constant 272 =3.142

3.7 Distribution System Load Calculation
s+, +lg+1y

Average Current| = (3.28
_ p(KVA)
Secondary Currefty = ——— (3.29
0.7188
% Loading of Transformer
AverageCurrent
= g x100 (3.30)
SecondangCurrent
Measured Load= % Loading x Transformer Rating
(3.31)
% Average Loading

_ Sumof % Loadingof Transformes
Total numbernf Transformes

3.32

Where;

Ir is the measured current on the red phasé the
measured current on the yellow phasg,id the
measured current on the blue phagés the measured
current on the neutral.

3.8 Simulation of the Network

The information for the power/load stream
examination incorporates; PV framework yield powe
greatest and least receptive power breaking point, MW
and MVAR top burdens, Impedance of the lines,
transmission line sizes, voltage and power appraisals
of the lines and transformer information, and the
ostensible and basic voltages of every one of the
transports. The organization was displayed and
reproduced in ETAP 7.0 Electrical Transient Analyser
Program utilizing GS power stream calculation to
decide the dynamic and responsive power streams in
all branches in the organization, dynamic and
receptie power misfortunes in every part in the
organization, transport voltages extents and points all
through the organization.
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e Figure 3.3: Load flow diagram of 132kv Network

e IV. RESULTS ANDDISCUSSIONS

In the Previous section, the methodology to make the

dynamics simulations is presented. However, in order
| . : to analyse and study analysis of effects of conductor
- transposition on the 132k Alaoji-port Harcourt
""""" transmission linegjifferent line parameters had to be

simulated: There results are as shown below

3.9Simulation System

EzURE

| The whole model the case study is built in the
[ Simulink environment (MATLAB), and ETAP

| version 12.6 is used to simulate it.

' EIAY 1260 - [0LV1 (9t Mode)] -0
o fie Eon View Proect Ubrary Rulcs Defodts Tools RevConrol Redl Time Wiecow Kelp =
De8 303 B NS O SEOT' Ss & JA 2 Dmepdail v Saed vl

A Nae v L V' v Euw Y o ol v 5

(0] sl x0)ngmel ] 22]12] 2] o | 0] 8]
[ ) - DD O MEN, on e MEL S — ~
h o "[“"" o wow T, A O,
; [ = _]_ o |
X t i1 0w O e f;‘:
— et Iy
4% if
T w1
o 518
k4 79
- s
o8
9 aig||
S
lw H:. -
- 23 |
T 1
1] L
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& -
3
¢ : L)
';. me b i El' by 2 @ v i'{
e ¢ > M
X8 e Ban

Figure 3.4 The Basecase Network of the AlagfPort Harcourt 132 KV transmission Lines

4.1 Parameters used in the Analysis
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Table 3.9Simulation parameters used

: 2456-8880

Serial No. Quantity Value
1 Supply Voltage 415V, 50Hz (lineline)
2 Tower height 18M
3 AC lighting source 10KA
4, CFO 650KV
4 Source Impedance Rs= 0. 5=@1L,mH L
5 DC Capacitor 5000 Uf
6 DC Link Voltage 680V
7 Ripple filter Li=2mH, G=50uF
8 Series Transformer 11
9 Switching Frequency 20 kHz
10 Load Three Phase Balanced Linear Load
Y 0aé o ot ™o
o -
L E e B — A
¥ Lo  :
[ c! J
SOURCE w - - 5
lniy) Loy my £
(V) [T W) muEcmon ) Rlond
,_[’ TRANSFORMER "~y
 — £ L
i .
. El—'l
+l—L—'. INVERTER
B G B B B
> vl vl vl
- . l# l‘gx Eﬁ@ _% EMIFILTER
COMPARATOR A Vabe A Vabe
IO B :‘jEJm\'g: an
= @—l —e e Ay
o Three-Phase
Measurement5 _i!_u
g B [
1 1 i}
i
= ,,,,.,T_:
{Valim(pils P—sEmees | O Hold m
3-phase PLL1 Ira:s?m?on %Lmr Constant
Terminatorl
CONTROL BLOCK Constant?
Figure 3.5: Circuit Diagram of MATLAB Simulation
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The above figureshows a inclusive model of DVR
designed in the Simulink environment (MATLAB).
The model is made up of a control blockmparator,
electromagnetic interferencEMI) filter, Injection
transformer, Inverter, Load, and Source. The source is
generate as a salt of different supply voltage
instability. The inverter is a device that converts DC
power into AC power. The primary voltage, as well as
the voltages of switching frequencies and multiples of
switching frequencies, are included in the inverter's
output Thus, EMI filters are eliminated by using
switch frequency voltages and multiples of switching
frequency voltages. The comparators by contrast the
sinusoidal signal with a triangular signal are generate
by pulses. The injection transformer distributes th
inverter's AC voltage to each phase of the line. The
reference signals to th&ulse width modulation
(PWM) inverter are generated by the control block.

4.2 Supply Voltages
4.2.1 Case |: Balanced Supply Voltage

For various supply voltagelisruptions, the power
across the load is kept stable. The injected electrical
energy by the power source converter is zero ideally
once the rated impartial voltage is applied to the
freight, however it supplies a very low voltage to
compensate for the dvo in the vaccination
transformer.

The balanced source voltage is represented by the
following equations.

0 oot QED O (4.1)
0 oot QED o 4.2)
0 oco®Pt QED O (4.3)

Source Valtage Vs Time

Sourcs Voltage(Voits)

Figure 3.6: Source Voltage for Balanced Supply
Voltage
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Load Voltage Vs Time

»
8
s

VY | Vs
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R
| 111 !
R VRV AVE VATAVE VRTATE VRVATRVAVATE TRTRY VAV Avv VVA
4“&“5 0.08 0.1 0.12 0.14 .16 0.18 0.2 0.22 0.24

Tlmetgecj
Figure 3.7: Load Voltagéor Balanced Supply
Voltage

Vdqo Vs Time

3
>

VdqO{volts)

0.06 0.08 0.1 0.12 014 0.16 018 02 0.22 0.24
Time{sec)

Vdq0 Vs Time
T T

Vdg0(volts)

5 i ; i i H i H i
"0.06 0.08 0.1 012 0.14 0.16 018 0.2 0.22 024
Time{sec)

Figure 3.8: (a), (b) Direct, Quadrature, and Zero axis
voltages

The waveforms of direct, quadrature, and zero pole
voltages under balanced supply voltage are shown in
the diagram above (sim performed in Matlab
Simulink). The phase and zero axis voltages are zero
after transferring the dc source to a synchronously
rotating reference frame (abcto dqO). Figure 4.7
depicts the pattern of the Balance Sag Source Voltage.
(Matlab Simulink is used for simulation). Between
0.08 and 0.2 seconds, the voltage sag is provided (6
cycles). The Load Pulses are depicted in Figure 4.8.
(Simulation is done in Matlab Simulink). From 0.08 to
0.2 seconds, DVR injects electricity. The voltams
across the load is kept constant, as shown in the
waveform.

4.2.2 Case Il: Balanced Supply Voltage (Sag)
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The balanced sag voltage with 20% sag is shown in the
calculations below. The line to transmission line

voltage is 415V, while the peak phase voltage is
338.846V.

0 codpt e OE(J o (4.4)
0 ocodpt e OEG O pcm (4.5
0 codpt @ OEd O ¢T1mm (4.6)
()
ool AN ANAAI—ve

‘—Vsc

.

/\Y AAAMAMAAAAAS

MA
VY
1y

JVVYVVVVVVVVUVVUY

RTATAY) (RVRTRVRTS

400!
0.06 0.08 01 0.12 0.14 0.16 0.18 0.2 022 0.24
Time(sec)

= ]

po——
D —
—

Voltage(volts)
>
p—

Source Voltage(volts]

Figure 3.9: Source voltage for Balanced Supply
Voltage (Sag)
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Fig.4.2 The model of untransposed line at phase
closing
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The client specifies a threstage line/link model when
adding a line or link to the circuit. The client identifies
whether the portion is a connection or an overhead line
using this powerful exchange box. The mathematical
and material boundaries can thbe entered in the
Data section. The ground resistivity, underlying
recurrence, and line/link length are all listed under
Standard information. Finally, the client selects the
suitable electrical model from the Model drdpwn
menu, as well as the exceptidmecurrence and fitting
information required for each case. It's simple to move
between the many electrical models (Pl, Bergeron,
JMarti, Semlyen, and Noda), and ATP Draw takes care
of everything except the unique-aieas. Only those
cases are upheldahactually establish an electrical
model. A Bergeron example of a 132kV overhead line
is depicted in Fig. 3.1. The model is based on the
Electromagnetic Transient Program's Bergeron
voyaging wave approach (EMTP). The flood
impedance and the misfortunerccilating LC line are
represented in this model (for a one stage line).

Z_C=v(L/C) 4.7)
Furthermore, the stageeed
v=1/+VvLC (4.8)

The technique can be utilized to check if the model is
reasonable for the ordinary drifsehappening in the
review.

Line/Cable Data: C:\EEUGO4\ATPDraw\atp\CO.lib
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Model || pata |
System type Standard data
| Overhead Line > #wn[3 3 Rbo fohm'm) [100
I~ Trapsposed Freg init (H2) [50
¥ Auto bunding Length [km] [180
¥ Skin effect s
I~ Segmented ground & Metiic
¥ Bealtiansf. matix Engish
Model
Type
(s Bergeron
Cp
C IMarti
" Semyen
¢ Noda
Comment: || " Oer[0 Labet| ™ Hide
Ok | Concsl | lmpot | Ewot | RunATP| View | Vedy | Edticon | Hep |

Fig 4.7: Model data, standard data (grounding and
frequency), and system type (line or cable)
(Typeof model and frequency)
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Line/Cable Data: C:\EEUGO4\ATPDraw\AtpACO. lib

Model Data |
]an [Rn Rot  [Ress Hoiz  [Viower [Vimid ]Seoa [Apha N8

# [fent lenl—[iohnkmDClfiml—iol —fiml—ieml [idesl

1 03505 1517 00586 74 09 189 40 0 2

2 |2 o005 1517 00586 0 29 183 40 0 2

3 I3 03505 1517 00S86 74 309 189 40 0 2

4 |0 02445 0483 14625 0 436 336 0 0 0

Addiow | Deletelastiow | | l] Move i]
OK | Concel | impot | Expot | RunATP| View | Very | Edticon | Hep |

Fig.4.4: Specification of auuctor data

Compute marks of power and existing in a ground
mistake is the untransposed line at stage C. obtainable
on Figure 4.12.

Aﬂeﬂ
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Fig 4.5: Current value of phase of untransposed line

Line/Cable Data: C:\EEUGO4\ATPDraw\Atp\C1.lib
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System ype
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Fig.4.6: Line/Cable dialog box with Transposed
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The earth error is exposed on the compute results of
voltage and present of transposed broadcast column at
phase C.

phase A

phase B

000 002 004 008 0.08Time(s) 010

Fig 4.7: Current value at phase of transposed lines
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Fig. 4.8:With and withoutransposition, the current

value at phase C is: @ithout transposition; -lwith
transposition; 2without transposition

The process fault of the B and C phases, often with
permutation, has also been examined. Figure 4.16
depicts the model of a sensatilime following such
process fault of the B and C periods in AERITP.

Fig.4.9: During thephaseto-phasefault of the B and
C phases in ATEEMTP, the model of an
untransposed line is used.

Figure 4.18 shows the calculate results of the present

throughot the phaséo-phase error of B and C phases
without transposition.
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Table 4.3: Results of the voltages without
transposition

Simple voltage of each phase  Value in kV.

V1n 125.74
V2n 127.28
V3n 129.18

008 Time(s) 010

Table 4.4: Results of transposition voltages
Fig.4.10. Current value without transposition during

phaseto-phase fault Simple voltage of each phase Value in kV.
Vin 127.38
4.3 Discussion of Findings v2n 127.33
V3n 127.47

This simulation was performed first with a distance of

each; without transposition and then with  transposition is 1.39%. As observed in the values of

transposition. tension in both long line modelling, the results with
transposition differ very little, but those without
Extreme receiver results: No tgposition as shown in transposition have a deviation of 1.39%; which
table 4.1 exceeds the maximurallowable unbalance value.
Standard IEE@10033-13, admits values lower than
Table 4.1: Results of the tsions without 1% of unbalance of tensionGrainger, 2002).
transposition
Simple voltage of each phase  Value in kV. Breaking down the got results, we can make reference
Vin 126.30 to when the complimentary shared impact of the two
v2n 127.22 stages and line circuits is considered, the cycles in
V3n 128.32 multi-stage or multconductor electrical cables
become much more complicated. So, in terms of the
Results at the receiver end: with transposition, it is "autonomy" of the system during muttonductor line
observed in table 4.2 periods, it is possible to speak only about the situation
when these conductors are located at substantial
Table 4.2: Results of transposition voltages distances from each other. Truth be told, the
Simplevoltage of each phase Value in kV. propensity of compaction of the electrical cables
vin 127 27 prompts the expansion in shared impact of channels
von 127.25 and prompts the intricacy. of the compytation strategi.es
V3n 12732 should have been applied to acquire more precise
outcomes.

As observed in the voltage values, in both models, the
results with transposition differ very little, but without
transposition the unbalance value obtained is 0.8%.

Rendering of conductors brings about full balance
Threestage circuits are used to tramis power.
Mechanically, twecircuit electric wires have two
circuits rendering doesn't guarantee the adjusting of
force sent through circuits with regards to the
electrical line assessment as a productive component
incorporated with the utilization of cweantional
interpretation arrangements. This is very clear when
these lines are recognized as having the capability to
achieve a controlled operating mode, such as by

Long

This simulation was done with a distance of 300
kilometres, with 3 segments of 100 kilometres each.
Results in extreme receiver: without transposition
experienced in table 4.3
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adjusting the stage shift point in seffmunerated
lines, On account of setkpaid eleaic electrical
cables, the power transmission qualities of the
different areas are more intricate contrasted with the
instance of a smaller line without the use of the
approaching voltage vectors' stage shift pivot
innovation. The divergence between thensmitted
powers in the associated load mode is estimated to be
around 8% due to a twaircuit line without
conductor interpretation. At the stage shift point
change, the power infusion attributes in the multi
circuit line and the absorption of this pawey the
line's heap change as well.

CONCLUSION

Separating the gt#n results, we can make reference
to when the integral common impact of the two phases
and line circuits is considered, the cycles in multi
stage or multconduit electrical links become
substantially more complex. So, when it comes to the
"independence" othe framework in the case of a
multi-conductor line, it's best to focus on the situation
when the conductors are separated by large distances.
To be honest, there is a tendency for the soil to
compact electrical links prompts the development in
shared effet of channels and prompts the multifaceted
design of the calculation methodologies ought to have
been applied to get more exact results.

Delivering of conductors achieves transmission of
full-equilibrium power through threghase circuits.
The mechanidasupplying of power sent through
circuits in twocircuit electric lines does not secure the
changing of power sent through circuits as a helpful
part of the electrical line appraisal as a useful part
combined with the employment of traditional
understandig courses of action. This is especially true
when these lines are identified as having the ability to
achieve the regulated functioning mode, such as by
modifying the stage shift point in setbmpensated
lines. The power transmission characteristics of
diverse regions are more complicated as a result of
selfreimbursed electric electrical links, as evidenced
by the occurrence of a more modest line without the
use of the stage shift turn development of the moving
toward voltage vectors. The difference beén the
imparted powers in the corresponding burden mode is
estimated to be around-8% due to a tweircuit line

IRE 1703142
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without conductor understanding. It can also be noted
that when the stage shift point changes, the power
implantation ascribes in the muttircuit line and the
osmaosis of this power by the pile of the line fluctuate.

RECOMMENDATIONS

Based on the study's findings,

suggestions were made:
It is possible that, in order to get a satisfying
outcome while balancing power flows via phases
and circuits of multconductor lines, various
copper replacement methods will need to be
investigated in order to achieve a higher degree of
line equilibrium
It can be shown that the proposed calculation
technique is reliable when examining the specifics
of the performance of cross electric lines with
copper permutation, such as the circumstance of
regulating transmission line capacity by adjusting
the phasehift angle of the input power.
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