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Abstract
An insulator installation in tropical climate and high rainfall areas could cause a problem. Humidity and rain take an
essential role in filling insulator wet surface which produces contaminant and leakage current flowing on it. Besides,
continuous ultraviolet radiation will accelerate the aging and degradation process on the insulator surface which also
make electrical current easy to flow. This research discussed the effects of ultraviolet radiation and fly ash addition as a
filler material toward contact angle, tracking time, and the average leakage current value of high voltage insulation of
epoxy resin materials. This research was done on a laboratory scale using epoxy resin polymer materials (DGEBA and
MPDA) mixed with silicone rubber and fly ash with filler composition variation of 20%, 30%, and 40%. Samples were
flowed by rainwater contaminant with conductivity of 196 μS/cm, NH4Cl with resistivity of 3,95 ± 0,05 Ωm and it also
were already given ultraviolet radiation in 0, 24, 48, 72, and 96 hours. Leakage current values was obtained by
conducting several tests using Inclined-Plane Tracking method (IEC standard 587 : 1984) and high voltage injection of
3.5 kV. The results indicated that filler material composition of epoxy resin and ultraviolet radiation completely
affected the contact angle magnitude, the average of leakage current value, and the tracking time needed. From the
whole parameter measured, the data of before and after treatments of ultraviolet radiation showed that RTV23 sample
was the best sample compared to RTV22 and RTV24. © 2017 IEEE.
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An insulator installation in tropical climate and high rainfall areas could cause a problem.
Humidity and rain take an essential role in filling insulator wet surface which produces
contaminant and leakage current flowing on it. Besides, continuous ultraviolet radiation
will accelerate the aging and degradation process on the insulator surface which also
make electrical current easy to flow. This research discussed the effects of ultraviolet
radiation and fly ash addition as a filler material toward contact angle, tracking time, and
the average leakage current value of high voltage insulation of epoxy resin materials.
This research was done on a laboratory scale using epoxy resin polymer materials
(DGEBA and MPDA) mixed with silicone rubber and fly ash with filler composition
variation of 20%, 30%, and 40%. Samples were flowed by rainwater contaminant with
conductivity of 196 μS/cm, NH4Cl with resistivity of 3,95 ± 0,05 Ωm and it also were
already given ultraviolet radiation in 0, 24, 48, 72, and 96 hours. Leakage current values
was obtained by conducting several tests using Inclined-Plane Tracking method (IEC
standard 587 : 1984) and high voltage injection of 3.5 kV. The results indicated that filler
material composition of epoxy resin and ultraviolet radiation completely affected the
contact angle magnitude, the average of leakage current value, and the tracking time
needed. From the whole parameter measured, the data of before and after treatments
of ultraviolet radiation showed that RTV23 sample was the best sample compared to
RTV22 and RTV24.
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I. Introduction
Polymer materials have been widely used in the distribution and
transmission line for their good dielectric properties, light weight and
compact, when compared to the porcelain or glass insulators [1]–[3].
However, polymer outdoor insulator shows degradation due to climate
stresses such as ultraviolet in sunlight, moisture, temperature, humidity
and other contaminants so that surface discharge, tracking, and erosion
can occur, and degradation may reduce the performance. Actually, this
reduction is result from chemical and physical changes taking place on
the surface of polymer [4].
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Abstract:
Partial Discharge (PD) is one of symptom that occur due to defect on the high voltage
insulation system. PD measurement is needed to monitor the condition of equipment
and avoid the failure. This paper deals with PD measurement by using Transient Earth
Voltage (TEV) sensor. Applying a given voltage around 2 to 6 kV to artificial defects
placed in a metal box produces PD. PD occurring inside the metal box would emits
electromagnetic (EM) wave in wide frequency that propagates and leaks to the outside
exciting the surface current on the metal wall and then producing transient earth voltage
(TEV) as a result of current and impedance of the material. TEV sensor is mounted on
the surface of the metal box to detect TEV signal representing PD inside. Then, TEV
signals can be measured by an oscilloscope to obtain partial discharge pattern. The
results revealed that each defect has own characteristic that differs from each other. PD
with larger magnitude generated higher of TEV signal. Based on experimental results,
PD measurements using TEV sensors, can be further developed, not only for measuring
PD magnitude, but also can obtain a phase resolved PD pattern. Therefore, it can be
used to estimate the type of PD that occurs in the equipment.
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I. Introduction
Partial discharges (PDs) are small electrical sparks that can occur in
insulation systems in high-voltage equipment continuously occurring PD
in electric equipment and power grid will result in very dangerous
situation [1]. Recently, PD measurements have become a popular

diagnosis because PD measurement is represents the actual condition
of the equipment.
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I. Introduction
Gas insulated switchgear (GIS) is an electromechanical device that
involves the combination of electrical switches, circuit breakers, fuses,
current and capacitive voltage transformers that is widely used in
transmission and distribution of electrical energy [1], [2] because of its
focal points of high unwavering quality and execution, compact in

dimensions, high reliability and performance, non-explosive, long
lifespan (about 40–50 years), low maintenance requirements during its
whole lifetime, outstanding compatibility with the environment and ability
to interrupt fault current in power system network, and also its operation
is noiseless and well insulated against external interference (weather)
[3]–[6].
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I. Introduction
The main goal is to maintain quality of power at consumer's end with the
reduction of losses. Service restoration/reconfiguration are highly
complicated and consumes more time for solving [1]. These problems
are large-scale combinational optimization problems, since the urban
distribution system is a large network and contains numerous
sectionalizing switches to be operated [2]. It is very difficult to achieve an
exact optimal solution for real time system. IHSA is proposed to reduce
the distribution power loss, to minimize the cost and also to the improve
power quality at consumer's end.
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Abstract:
Partial shading on a photovoltaic (PV) string will lead to PV characteristic, exhibiting
multiple peaks. Conventional methods such as P&O method may not track the Global
Maximum Point (GMP). Researchers have utilized meta heuristic approaches to track
the GMP. Recently Simulated Annealing (SA) method has also been adapted for
Maximum Power Point Tracking (MPPT) because of its simplicity and effectiveness to
locate the region which is near global maximum. However, it's tracking time to obtain
GMP is excessively long. In this paper, we combine SA method with a Modified INC
method to improve tracking time of the SA. The modified INC method employs an
adaptive step size to increase the tracking speed and accuracy of the conventional INC.
To validate the performance of the proposed algorithm, experimental verifications are
conducted. Both results indicate that the proposed algorithm can perform as well as SA
in term of the tracking efficiency but it only requires very short tracking time. On
average, the tracking time of the proposed method is two times shorter than the SA
method.
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I. Introduction
Maximum power point tracker is an indispensable part in a photovoltaic
system to extract maximum power available to supply the load. However
due to mismatch issues, for example, dust, shading, thermal gradients,
and non-uniform solar irradiance, the shaded cells in a module become
reverse biased and behave as a load, leading to the hot spot problem.
To avoid this, bypass diodes are used to conduct the current generated
by the non-shaded cells within a module. However, the connection of
bypass diodes will change the uniform current-voltage (I-V) and power-
voltage (P-V) characteristics of the module, resulting in multiple peaks.
To maximize the efficiency of the module, it is necessary to track the
global maximum point (GMP).
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Abstract:
It is costly to have a conventional three phase electricity supply system to service
sparsely-populated rural areas. As a solution, the single wire earth return (SWER)
network is widely used which has only one overhead conductor delivering power and
the ground is used for the return path. This paper presents an on-line monitoring
system, currently under development, to provide real-time power quality information of
the SWER lines. The system comprises pole-mounted monitoring units distributed along
the SWER feeder and relies on its own independent wireless communications platform
for data transmission and control.
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I. Introduction
It is costly to have a conventional three phase electricity supply system
to service sparsely-populated rural areas or remote communities. As a
solution, the single wire earth return (SWER) system was proposed by
Lloyd Mandeno. Although he termed it “Earth Working Single Wire Line”,
it was often called “Mandeno's Clothesline” [1]. The SWER system
requires only one single overhead conductor; the returning current flow
through the earth stake back to the main isolation transformer [2].
Nowadays, more than 200, 000 km of SWER network has been
developed and installed in Australia and New Zealand for delivering
power in rural areas. With the increasing demand for safe and stable
operation of the network, a proper solution needs to be carried out to
guarantee the stability of the SWER supply network. Currently, there is
no real-time information of the SWER lines for fault detection and power
quality monitoring.
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