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HIGH VOLTAGE OVERHEAD LINE WASTE ANALYSIS
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Abstract: In the process of transmission of electric energy through high-voltage
networks, waste is increasing. In this case, the process of energy loss occurs in
conductors and transformer devices during energy transmission. To reduce energy
waste, the voltage sent is delivered to consumers through power transformers. The
equipment installed in substations allows to control energy, check its current state,
reduce wastage, and control the quality indicators of electricity.
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Providing electricity consumers with high-quality and reliable electricity is an
urgent issue today. More than half of all consumer power outages are caused by power
line problems. The reasons for disconnecting power lines can be divided into the
following main groups:

* problems of suspension insulation degradation, which develop quite slowly over
a long period of time; internal defects of suspended insulation of this network, surface
contamination;

* high-voltage impulse overvoltages of various nature,

* problems of electromagnetic and dynamic effects on the line, including all types
of short circuits of line wires to each other and to earth.

Taking into account the occurrence of various interruptions and damages in
overhead power lines, we can see various short circuits (single-phase, two-phase, three-
phase, single-phase to ground) in them.

Therefore, it is necessary to monitor all the parameters of the power transmission
line. The monitoring system consists of a network in which a measuring system is
placed, which transmits information through a communication channel to the
equipment of the control rooms located at different points of the electrical system. In
electrical installations with a neutral of power transmission lines, the resistance of the
connected device to which the neutrals of generators and transformers or the outputs
of a single-phase current source are connected should not exceed a voltage of up to
1000 V. 660, 380 and 220 V three-phase current source or single-phase current source
at line voltages of 380, 220 and 127 V equal to 4 and 8 ohms, respectively.

Currently, various overhead power line monitoring systems are widely used
around the world to provide the system operator with detailed information about the
current state of power supply networks. The monitoring system consists of a network
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of measurement units connected to the equipment in the control room through a
communication channel. The measurement system is distributed along the transmission
path of the power line and installed on supports or directly on high-voltage conductors.
The structure of the transmission power monitoring system of power transmission lines
Is somewhat complicated. Control rooms are located at different points of energy
redistribution networks.

In this regard, the F4103-M1 device is being used for monitoring in the energy
system. The F4103-M1 device allows you to measure the resistance of almost all
voltage electrical devices. The device has a built-in DC power supply that provides at
least 800 measurements, a 280 Hz stabilized AC converter, and high noise protection.

When installing the current meter on the conductor of the power line, the control
of the mechanism is carried out with the help of a rotating rod. Before installation, by
turning the lever counterclockwise, the meter is installed on the conductor of the
electrical network. The position of the current meter is set on the switch by turning the
process lever clockwise. In this case, the two halves of the bar join together and form
a circuit around the conductor. Built-in couplings ensure that the body of the current
meter is firmly fixed to the conductor of the electrical network. The need for increased
energy forces power systems to use power cables at the limits of their physical
capabilities, safety and efficiency interests are of great importance to operators who
need to know what processes occur along the conductor route (local heating, critical
planing, freezing of conductors).
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Currently, as a rule, control tools use SCADA systems that provide processing
and interpretation of data received from measurement units. The measurement process
includes the following main components:

* a group of measuring tools for measuring the main parameters of electrical
conductors;

* processor module for processing measured data;

 data transmission system The lines of high-voltage electrical networks are
distinguished by their considerable length. Processing of results and measurements is
carried out after shutdown with line protection. Before the power supply is turned off,
the simultaneous setting of the signal by the current and voltage monitoring devices on
the conductor of the overhead power line and the processing of the measurement results
together with the proposed methods allow us to quickly determine the location of the
power supply. and allows easy identification. Overhead power line diagnostics and
monitoring must be problem-oriented and reliable.

An overhead power grid is a structure used in the transmission and distribution of
electricity to transmit electricity over large distances. It consists of one or more
uninsulated electrical cables (usually tripled for three-phase power) suspended from
towers or poles.

Because most of the insulation is provided by the surrounding air, overhead power
lines are usually the cheapest way to transmit large amounts of electricity.

towers for the construction of networks are made of laminated wood, steel or
aluminum (lattice structures or tubular columns), concrete, and occasionally reinforced
plastics. uninsulated wire conductors in the network are usually made of aluminum
(flat, reinforced with steel or composite materials such as carbon and glass fibers), but
copper wires are sometimes used in medium-voltage distribution and low-voltage
connections to consumer premises. The main design objective of overhead power lines
Is to maintain sufficient distance between energized conductors and the ground to
prevent hazardous contact with the line and to reliably support the conductors,
withstand storms, ice loads, earthquakes, and other potential damage. Today, overhead
lines routinely operate at more than 765,000 volts between conductors.

Depending on the operating voltage

Overhead transmission lines are classified by voltage range in the electric power
industry:

Low voltage (LV), less than 1000 volts, is used to connect a residential or small
commercial customer and a utility.

Medium voltage (MV; distribution), between 1,000 volts (1 kV) and 69 kV, used
for urban and rural distribution.
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High voltage (HV; sub-transmission less than 100 kV; sub-transmission or
transmission at voltages such as 115 kV and 138 kV), used to transmit large amounts
of electricity and connect to very large consumers.

Extra high voltage (EHV; transmission) — from 345 kV to about 800 kV[2], used
for long-distance, very high power transmission.

Ultra High Voltage (UHV), often associated with £800 kVDC and <1000 kVAC
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