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Annotation - The article deals with monitoring of power 

lines in areas with intensive ice deposition. It emphasizes the 

need to apply environmental parameters that significantly 

affect the short-term forecast of electricity consumption, en-

ergy losses in power grid elements, frostbite on power lines 

and their forecasting, outlines the main tasks that are solved 

by an automated monitoring system. It is proposed to im-

prove the existing monitoring systems for power lines by add-

ing meteorological parameters to the system. It is shown that 

monitoring of power lines, taking into account real-time mon-

itoring of meteorological data, will allow to increase the effi-

ciency of management of the modes of operation of electric 

networks 

For this purpose it is necessary to include in the automat-

ed system of monitoring of parameters of power lines addi-

tional blocks of control of environmental parameters. Obser-

vation data generated in the relevant database will be used to 

analyze, evaluate, and forecast the weather to correct system 

management. 

An automated system for monitoring power and meteoro-

logical parameters should be a multifunctional system. This 

will make it possible to make greater use of the laid-down 

power lines (mechanical, electrical) and to make adequate 

management decisions in normal and emergency modes. The 

use of meteorological data will allow monitoring of environ-

mental meteorological parameters in the area where the 

power lines are located and, accordingly, to control their 

current state, which will allow to optimize the use of their 

real throughput, to control the level of technological losses, to 

perform limit values of long and short-term currents, and 

overload currents. capacity along power lines, and to assess 

weather conditions in a particular area for emergency crews. 

The organization of monitoring of power lines taking into 

account the control of weather data in real time will allow to 

increase the efficiency of management of the modes of opera-

tion of the electrical networks. 
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I. INTRODUCTION 

The new capabilities of existing information technolo-
gies make it possible to move to more efficient manage-
ment and operation of electric networks by monitoring data 
on environmental parameters that significantly affect the 
short-term forecast of electricity consumption, the energy 
loss in grid elements, icing accretion on power lines (PL). 
This requires to include additional environmental monitor-
ing blocks in the automated monitoring system of the over-
head line parameters. The observational data generated in 
the relevant database will be used for their analysis, as-
sessment and prediction of the meteorological situation 
with the aim of correcting the management of the system.  

An automated monitoring system for the parameters of 
overhead lines and meteorological parameters should be a 
multifunctional system. This will make it possible to use 
mechanical and electrical resources to a greater extent, and 
also to make the correct control decisions in the normal and 
emergency modes (melting ice [5-10], load control of a 
power system, search for short-circuit (SC), etc.).  

Recently, electric power organizations are increasingly 
using various monitoring systems for overhead lines, 
providing the system operator with detailed information on 
the current state of overhead lines [1-4]. The existing dif-
ferences of such systems are associated, as a rule, only with 
an element base, while the functionality is similar. 

One of the examples of such systems is monitoring sys-
tem of distribution electric networks [14]. This system is 
designed for early detection of ice on the overhead lines, 
monitoring the magnitude of the load and a number of me-
teorological parameters (temperature, humidity, direction 
and wind speed) at the point of installation of the control 
point. The disadvantage of this system is a narrow range of 
functionality. 

The purpose of the article is to improve efficiency of 
monitoring overhead lines in areas with intensive deposi-
tion of ice due to the expansion of the functionality of the 
system in any emergency situations. 
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II. PROPOSED DIRECTIONS 

The automated monitoring system for the parameters of 
overhead lines and meteorological parameters should pro-
vide the following functions [13]: 

• short-term and long-term forecasting of power 
consumption;  

• short-term and long-term forecasting of energy 
consumption in the tasks of managing the efficiency of 
consumption processes (energy management tasks); 

• prevention of damage due to the formation of ice 
(breakage of wires, damage to support structures) by timely 
alerting operational personnel to the possibility and the fact 
of ice formation; 

• increase of accuracy of calculation of losses of 
electric energy in problems of dispatching management; 

A. Main Tasks 

Among the main tasks that are solved by the automated 
monitoring system for the parameters of PL and meteoro-
logical parameters should be: 

• tasks of automatic periodic measurement of mete-
orological parameters; 

• tasks of receiving, processing and storing parame-
ters in the database; 

• analysis tasks and generation of warnings; 

• control of melting ice; 

• tasks of real-time data transmission to the dis-
patcher's workstation. 

The solution of these tasks should be carried out within 
the framework of a system for collecting meteorological 
parameters from meteorological stations [13].  

In contrast to existing approaches, monitoring of mete-
orological parameters should be carried out on PL using the 
meteorological stations, and they can include both tradi-
tional sensors of meteorological parameters (air tempera-
ture, humidity, air speed, air direction), and new type sen-
sors – mass sensors of ice deposits. 

The parameters must be measured and transmitted to 
the workstation at least once every 30 minutes, and the 
interval between measurements must dynamically change 
depending on the meteorological situation. 

Duration of measurement for: 

• air temperature, relative humidity, mass sensors of 
ice deposits – 3 s.; 

• air speed, air direction – 2 minutes with a data ac-
quisition rate of 3 s. 

The system for collecting meteorological parameters 
from meteorological stations should: 

• providing acceptance of these parameters; 

• to carry out their verification (verification for reli-
ability); 

• to monitor the weather situation and support deci-
sion-making; 

• to maintain a database of meteorological parame-
ters.  

Weather meteorological monitoring includes forecast-
ing of meteorological parameters based on statistical analy-
sis, displaying current and forecasted weather conditions in 
the user's interface. 

The Decision-Making System 

The decision-making system includes an assessment of 
the probability of ice formation, the generation of alarm 
messages to operational personnel when exceeding the lim-
it criteria insertions. 

To implement the tasks, the automated monitoring sys-
tem for meteorological parameters should perform the fol-
lowing functions: 

• measurements with a given accuracy of meteoro-
logical parameters taking into account interference protec-
tion; 

• retransmission of meteorological parameters; 

• display in real-time the meteorological situation 
on the territory of the power grid; 

• short-term and long-term forecasting of electricity 
consumption; 

• forecasting of the deposition of ice on the PL and 
timely warning of operational personnel about this situa-
tion; 

• prevention of accidents caused by breakage of 
overhead lines and damages of other structures of electrical 
networks under the influence of wind and ice; 

• accumulation of meteorological data for statistical 
analysis and for accounting in project practice. 

The network of meteorological stations on the overhead 
line will provide monitoring of the meteorological situation 
not only for individual points of the power grid, but also for 
the entire territory of the network as a whole. 

Since the weather data are linked to the map of the lo-
cality, it is necessary to solve the problem of storing and 
presenting meteorological data using specially geoinfor-
mation systems (GIS) specially designed for this purpose, 
which are increasingly used in the management of energy 
objects. Data coming from the monitoring system should 
be used to take into account the effect of weather condi-
tions on the current and predicted value of the technologi-
cal consumption of electricity, as well as the structure of 
the technological consumption of electricity by various 
elements of the power grid: 

• real-time data on the meteorological situation in 
the area of passing overhead lines allow for more precise 
planning of the operations of operational brigades. The 
monitoring data in combination with GIS technology will 
be used most effectively; 

• real-time meteorological data allow to increase the 
accuracy of calculating corona discharge losses by 2 to 6 
times; 

• taking into account the effect of ambient tempera-
ture on losses, relative and absolute wear of hard insulation 
will increase the accuracy of loss calculation by 20-50%, 
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plan repair activities not only in accordance with existing 
standards, but also taking into account the real state of the 
equipment. 

C. The Structure of the Technical Complex 

The structure of the technical means complex of the au-
tomated monitoring system for the parameters of overhead 
lines and meteorological parameters should include three 
levels: lower, middle and upper [14]. 

Lower – the level of collection and processing of data. 
At this level, there are sensors and primary converters. 
Here, the measured physical parameters are converted into 
unified signals for the transfer of measurement data to the 
middle level. 

Middle – controllers and input/output devices. At this 
level, signals are processed from the lower level, calcula-

tions of a number of parameters are performed, and digital 
streams are formed to transfer information to the upper 
level. 

Upper – level of processing and presentation of meteor-
ological data. At this level, digital streams are collected and 
processed, archives maintained, expert evaluations per-
formed, information displayed on the monitor screen. 

As channels of information transfer in the monitoring 
system can be used: radio channel with the type of FFSK 
modulation, GSM-communication, fiber-optic communica-
tion line, satellite communication channel, communication 
based on the technology of PLC. 

The architecture of the software environment of the au-
tomated monitoring system of the overhead line can be 
viewed as shown in Fig. 1

 

 

Fig. 1. Architecture of the monitoring system software 

 

III.  MONITORING FAULT LOCATIONS 

A. Indicators 
Today, it is advisable to create automated monitoring 

systems for overhead lines using modern technical means 
of collecting, transmitting and processing information. The 
automated monitoring system must have multifunctional 
software that is compatible with existing software. A 
modular view of the system should also be provided, which 
will allow it to be integrated into the general automated 
system for controlling the technological process of electric 
power transmission [13]. 

An automated monitoring system for the parameters of 
overhead lines and meteorological parameters can be con-
structed on the basis of monitoring fault locations of 3-35 
kV overhead lines based on the use of short-circuit indica-
tors (Fig. 2) [16]. 

The indicators are powered by long life batteries. Each 
indicator is equipped with an internal battery diagnostic 
system. The indicator includes a radio transmitter for 
transmitting information on the fact of operation and the 
type of damage to the control center. In this case, on the 
support near the installation of indicators, a transmitter is 
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mounted, which, having received information from the 
indicators, retransmits it via GSM-channel. 

  
Fig. 2. Short-circuit indicators for overhead lines with integrated 

meteorological sensor. 

This system is an effective tool for solving such an im-
portant task for the energy sector as finding short-circuit 
places in distribution electric networks. But if the system is 
supplemented with sensors that control meteorological da-
ta, as well as sensors for the ice deposits in the area where 
the overhead line passes, the list of tasks that the system 
will solve will significantly expand.  

B. Using of Meteorological Data 

The use of meteorological data will allow monitoring of 
meteorological parameters of the environment in the area 
where PL is located and, accordingly, to monitor their cur-
rent state, which will allow optimizing the use of their real 
throughput, monitoring the level of technological losses, 
assessing the limits of long and short-time load currents.

 

Fig. 3. Determination of failure location of the overhead line 

 
Sensors for detecting the presence of deposition of ice 

on the wires, which are installed together with the short-
circuit indicators to the overhead line, will solve the prob-
lem of determining the places of ice formation in electrical 
networks. Since the formation of ice deposits on the wires 
of the overhead line is random and can not cover the entire 
length of the line, but only some individual sections of the 
line or a branch, the definition of the places of deposition 
of ice will be a very actual function.  

An automated monitoring system for the parameters of 
overhead lines and meteorological parameters should be 
closely related to predicting the probability of ice accumu-
lation on the overhead lines [14-16]. At the same time, pre-
dictive functions should be implemented with the help of 
various programs are like "dispatcher advisers". 

IV. CONCLUSION. 

The monitoring of overhead lines, taking into account 
real-time monitoring of meteorological data, will improve 
the efficiency of managing the operating modes of electric 
networks through short-term and long-term forecasting of 
power consumption, preventing accidents associated with 
the formation of ice on the overhead lines by timely alert-
ing operational personnel to the possibility of ice, mode of 
melting sediments, increasing the accuracy of calculating 

the loss of electrical energy and finding places short cir-
cuits in problems of dispatching management. 
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The article deals with monitoring of power lines in areas with intensive ice deposition. It emphasizes the need to apply environmen-

tal parameters that significantly affect the short-term forecast of electricity consumption, energy losses in power grid elements, frostbite 

on power lines and their forecasting, outlines the main tasks that are solved by an automated monitoring system. It is proposed to im-

prove the existing monitoring systems for power lines by adding meteorological parameters to the system. It is shown that monitoring 

of power lines, taking into account real-time monitoring of meteorological data, will allow to increase the efficiency of management of 

the modes of operation of electric networks 

For this purpose it is necessary to include in the automated system of monitoring of parameters of power lines additional blocks of 

control of environmental parameters. Observation data generated in the relevant database will be used to analyze, evaluate, and forecast 

the weather to correct system management. 

An automated system for monitoring power and meteorological parameters should be a multifunctional system. This will make it 

possible to make greater use of the laid-down power lines (mechanical, electrical) and to make adequate management decisions in nor-

mal and emergency modes. The use of meteorological data will allow monitoring of environmental meteorological parameters in the 

area where the power lines are located and, accordingly, to control their current state, which will allow to optimize the use of their real 

throughput, to control the level of technological losses, to perform limit values of long and short-term currents, and overload currents. 

capacity along power lines, and to assess weather conditions in a particular area for emergency crews. 

The organization of monitoring of power lines taking into account the control of weather data in real time will allow to increase the 

efficiency of management of the modes of operation of the electrical networks. 

Keywords – electric networks, monitoring system, meteorological parameters, ice deposits, short circuits. 

 

Підвищення ефективності управління режимами 

розподільних мереж за рахунок автоматизованого 

моніторингу параметрів режиму та навколишнього 

середовища у реальному часі

M.М. Черемісін, О.А. Савченко, С.В. Дюбко 

Харківський національний технічний університет сіль-

ського господарства імені Петра Василенка, Україна 

 

О.Б. Єгоров  

Харківський національний університет міського гос-

подарства імені О.М. Бекетова, Україна 

У статті розглядається моніторинг повітряних ліній в районах з інтенсивним осадженням льоду. Наголошується на необ-

хідності застосування параметрів навколишнього середовища, які суттєво впливають на короткостроковий прогноз споживан-

ня електроенергії, втрати енергії в елементах енергосистеми, обмерзання на лініях електропередач та їх прогнозування, описа-

ні основні завдання, які вирішуються автоматизованою системою моніторингу. Запропоновано вдосконалити існуючі системи 

моніторингу для повітряних ліній шляхом додавання до системи показників, що визначають метеорологічні параметри. Пока-

зано, що моніторинг повітряних ліній з урахуванням моніторингу в реальному часі метеорологічних даних дозволить підви-

щити ефективність управління режимами роботи електричних мереж 
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Для цього необхідно в автоматизовану систему моніторингу параметрів повітряних ліній включити додаткові блоки конт-

ролю параметрів навколишнього середовища. Дані спостережень, сформовані у відповідній базі даних, будуть використовува-

тись для їх аналізу, оцінки та прогнозування метеорологічної обстановки з метою корекції управління системою.  

Автоматизована система моніторингу параметрів повітряних ліній та метеопараметрів повинна бути багатофункціональ-

ною системою. Це дасть можливість у більшій мірі використовувати закладені ресурси повітряних ліній (механічні, електрич-

ні), а також приймати адекватні керуючі рішення в нормальному та аварійному режимах. Використання метеоданих дозволить 

проводити моніторинг метеопараметрів навколишнього середовища в районі, де знаходиться повітряні лінії, і відповідно, кон-

тролювати їх поточний стан, що дозволить оптимізувати використання їх реальної пропускної здатності, контролювати рівень 

технологічних втрат, виконувати оцінку граничних значень тривалих і короткочасних струмів навантаження, регулювати пе-

ретоки потужності по повітряних лініях, а також давати оцінку погодним умовам в певному районі для аварійних бригад. 

Організація моніторингу повітряних ліній з урахуванням контролю метеоданих в режимі реального часу дозволить підви-

щити ефективність керування режимами роботи електричних мереж. 

Ключові слова - електричні мережі, система моніторингу, метеорологічні параметри, відкладення льоду, короткі 

замикання. 


