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An Analysis of Induced Voltage from 115 kV
Transmission Line System to 22 Kot
Distribution Line System

Somyot SeesansyuiNutthapong Gatvong8a Thassaphong Nanthamajéha
L23pepartment of Electrical, Srisongkham IndustriatAology Collage, Nakhon phanom University 4815@ailand

Abstract-This research was aimed to present the analysis of
effects from induced voltage which has its sourceil15 kV
transmission line above 22 kV distribution line onthe
same electricity post. This research was to measuthe
induced voltage from electric field and magnetic 8ld via
voltage transformer and then it was compared with
ATP/EMTP program which is a tool to simulate 15 kV
transmission line and 22 kV distribution line to find out
the result of electrostatic coupling or induction hrough
capacitive coupling which leads to induced voltageaused
by the transfer of free electric charge by wind orcloud.
This could lead to accidents during the operation, dth
before and after short ground, since operators wilsuffer a
great harm from discharging inside their body. Thisarticle
will show how to analyze and give test results bysing
ATP/EMTP program as a tool to analyze and develop
simulation for 115 kV transmission line and 22 kV
distribution line. The simulation results will be canpared
with the measurement from real practice in order toverify
the accuracy of the simulation as well as the imp&zon the
environment near transmission line.

l. INTRODUCTION

In the normal distribution system provided by
Provincial Electricity Authority (PEA), 115 kV
transmission line and 22 kV or 33 kV distributianel
could be installed on the same electricity post [f]
some cases, there might be technical difficulti¢msctv
could not be avoided. Another impact is inducedags
from 115 kV transmission line which supplies
electricity above 22 kV distribution line on thensa
electricity post. This research was to study thpaots
of induced voltage from 115 kV transmission lineieth
supplies electricity above 22 kV distribution lifit
does not supply electricity under the same elatytric
post. The simulation was made in ATP/EMTP program
[2, 3] in order to analyze the real induced voltagel
compare it with the measured value of induced gelta
Related research in the past was provided by The
Electricity Generating Authority of Thailand (EGAT)
and EMTP program. It was found that grounding
transmission line could reduce induced voltage [1].

II.  THEORIES ANDPRINCIPLES

A. Parameters in Transmission Line

Parameters in transmission line by EGAT consist of
parameters R, L, and C at different number. In radrm
or steady state, the element of certain parameter i
important, for example, reactor induction. In tians
state, it is different, for example, stray capauita of
the reactor is important.

Parameters L and C will explain the attribute amal t
limitation in storing the energy. In other wordsstore
the energy in magnetic field and C will store timergy
in electric field when:

1

WL 2.1

L5 2.1
1.

W, Jcu (22)

However, parameter R will cause reactive power as
follows:
2
W, RI (2.3)
In steady state with DC, the energy in L and C will
stay steady. In AC case, the energy will transfaeckb
and forth between L and C and this causes reactive
power in resistance to the electric power sourcéhef
system.

B. Induced Voltage

Induced voltage in parallel 115 kV transmissiorelin
has 2 types: induced voltage caused by electid find
induced voltage caused by magnetic field.

Induced voltage caused by electric field occureimef
grounding. This is also called induced voltage tigto
capacitive coupling. A simple equivalent circuituta
be seenin Fig 1-2.

A. Study Results from Induced Voltage by ATP/EMTP
Program

The study Results from Induced Voltage by
ATP/EMTP Program and Results from Field Trial. In
order to analyze induced voltage and current in N5
transmission line which supplies power above 22 kV

EXPERIMENTAL RESULTS



distribution line on the same electricity post,
simulation model should be created so that it &/da

analyze and calculate.

r | 1
r | 1
r | 1

22 kv Phase B

| B .

Fig. 1. Power Line System.

Fig. 2. Measuring System of Induced Voltage CauwseHlectric

Field.

Therefore, the simulation model in this study was
normal . This analysis was aimed at steady state and
the parameters were important factors to analyzé an
achieve the right and most accurate results. Théemo
of transmission line and devices, therefore, neetet

suitable for the test.

©

L

DO

S

1]

Recorder

Recorder

Fig. 3 Recording System

a

Fig.4 Simulation Model

B.  Study result of induced voltage

The study result of induced voltage in 115 kV
transmission line which supplies power above 22 kV
distribution line on the same electricity post @alis
by capacitive coupling in comparison with the
simulation by ATP/EMTP program and field trial
results yielded the similar values or about 4 kV.

Af77ﬂf777W777ﬁ{77777777ﬂ7T77ﬂ7777W777
Il M i M I f M

R
ATRVAYATAVATARAN
3 WA R Y R T T
L
A T B T S S N L %

Time (ms)

Electrotek Concepts® TOP, The Qutput Processor®

Fig.5 Discharge Results

Table 1 shows the values of induced voltage
caused by magnetic field after grounding at 2 moint
at different distance in accordance with circuit
shown.

TABLE | THE VALUES OF INDUCED VOLTAGE

Distance for rounding Voltage Current
(m) M) (A)
10 21.40 0.10
40 24.30 0.12
80 38.00 0.16
1100 80.00 0.24
2000 120.00 0.34
6000 680.00 0.58




IV. EXPERIMENTAL RESULTS

Induced voltage caused by 115 kV transmission
line which supplies power above 22 kV distribution
line on the same electricity post could be defiag@
parts: (a) induced voltage was a result of eletdtizs
coupling which was arisen from the capacitance of
capacitor between two line lead and between line
lead and ground, resulting in potential differen@s;
induced voltage was a result of electromagnetic
coupling which was arisen from current inside 115
kV line lead system. When there were currents,
magnetic field would take place around line ledte T
direction of magnetic field spreading is perpentdicu
to the direction of distribution line without power
resulting in induced voltage by magnetic field.
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Performance of Electricity Using Micro Hydro

Turbine

Power
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L?Department of Electrical, Srisongkham Industriatfieology Collage, Nakhon phanom University, Thailan

3Electrical Engineering, Kyungsung University, BusKorea

Abstractin this paper; we are designed generator for
micro hydro turbine power. In design and build, the
impulse turbines installed outside the water pipe rd
generator for sample in performance test. The resuit
showed that the micro hydro power, the water presse at
16,677 N/mi and the power output was 402 W, 1.7 m of
height, 77 % of efficiency. From the experiment, ishowed
that the power energy was high efficiency and it stable
for small dam.

l. INTRODUCTION

Due to the fact that Thailand is growing fast in
economic sector, resulting in more needs to useggne
It is all Thai people’s responsibility to reduceeth
amount of the energy usage, especially fossil &l
electricity [1-3]. At the present time, Thailand is
suffering from the lack of raw materials, for insta,
petroleum and coal to generate electricity dueht® t
actions done by humans in terms of wasting energy.
Some types of the energy are non-renewable. If more
people realize the importance of renewable souofes
energy like hydro to generate electricity, [2] thewill
be non-renewable sources of energy left. Hydro is a
natural phenomenon which is caused by the differenc
of temperature, the pressure of the atmospheretand
force from the revolving earth.

These factors influence the speed and the power of

hydro turbine. It is widely acknowledged that hydsa
source of energy which exists inside itself. Thedéoby
hydro can sometimes destroy houses and trees haswvel
let many objects blown away. Nowadays, scientists a

trying to make the best use of hydro energy because

hydro can be found everywhere and it need not be
bought. Moreover, hydro is a clean energy, not Hiarm

to the environment. Hydro is also unlimited [4-5].

Hydro power technology is another form of using
kinetic energy from the hydro movement to become
mechanical energy.

In this paper, we are designed generator for micro
hydro turbine power. The generator is fabricated
permanent magnet which connected hydro power. The
produced electric from hydro turbine is investighte
performance by input power and it suitable for $mal
dam.

Il.  SysTEMDESIGN

When, water attacks the blade, the direct flowenirr
generator which is attached to the production will
distribute direct current electrical power to DC
electricity controller in the bottom to store energy
charging batteries before changing into alternating
current power so that it can be used with electric
appliances in everyday life. Induction generator
consisted of;

1) The wire colil set [6-12] Wire coil used for wind
in generator has the diameter of 1.18 mm (Number 17
AWB) US standards with 75 times of winding for 9
coils. In order to wind, it begins with form coiétsby
using 2 pieces of rectangular plywood to stick éazhe
other and from coil axis is placed in the middle.
Plywood is dug for 4 holes, each of which has tlze s
of 3/8 inch. The hole with the same size of 3/&ie
also dug in the middle to be fastened with forml coi
axle.

2) All 9 sets of wire coil were placed on the plywdo
with the distance of 30for each set The wire coil was
connected from phase A, B and C [7] as shown in Eig
Resin was poured on the model and glass cloth e&d u
to cover the surface so that the liquid was attdce
shown in Fig. 3.

Fig.1. The connection of wire coil.



The output power of generator applied AC voltage
12V, convert to DC by the rectifier was 12 Vdc, A0
and bridge rectifier diode. The charger controlles
the switching transistor which tested the permanent
magnet generator by changing the speed of the
generator that impacted with power output.

M b N

Water Supply

N

Permanent Magnet

Fig. 2. Construction of Hydro Power

I1l.  RESULTS ANDDISCUSSIONS

Figure 3 shows speed and power output of generators
for micro hydroturbine power. When, the water level of
micro hydro turbine power was increased causing to
output power and speed of the permanent magnet
generator is increased.
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Fig. 3. Speed and output power of generators forartiydro power.

Figure 4 shows water pressure of generators for
micro hydroturbine power. When, the water level of
micro hydro turbine power was increased causing to
water pressure of the generators for micro hydrbine
power is increased.

Figure 5 shows efficiency of generators for micro
hydro power. When, the water level of micro hydro
power was increased causing to efficiency of the
permanent magnet generator is increased and dedreas
in water level 1.7 m to 3 m. So, the highest edficy of
water level was 1.7 m, 402 W for output power (ig.F
3), 78 rpm for speed (in Fig. 3) and 16,677 Nfar
water pressure (in Fig. 4).
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Fig. 4. The water pressure of generators for migdro power.
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Fig. 5. The efficiency of generators for micro hyghower.

V. CONCLUSIONS

The result showed that if increase the height ef th
water level, the water pressure was increased. The
production of the power was also increased per Thg.
peak was at 3 m for water level, the water presatire
29,504 N/ and the power output was 655 W. While as
efficiency of the generators for micro hydtarbine
power was highest at 1.7 m for water level, 77 % fo
efficiency, water pressure at 16,677 R/amd the power
output was 402 W. It showed that the efficiencytrod
generator was guile low and the power output waka't
highest. From the experiment, it showed that theguo
energy was high efficiency when compare with the
input power and it suitable for small dam.
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