
__________________________________________________________________________ 

«Научно-практический электронный журнал Аллея Науки» №3(19) 2018              

Alley-science.ru                

УДК 004.414.38 

Игнатьев К.Е.,  

студент 2 курса магистратуры, 

 Информационно-Технический факультет, 

Новосибирский Государственный Университет Экономики и Управления 

Россия, г. Новосибирск 

 

ПРОБЛЕМА АВТОМАТИЗАЦИИ ДЕЯТЕЛЬНОСТИ ИНЖЕНЕРА-

ПРОЕКТИРОВЩИКА ПРИ РАСЧЕТЕ ТИПОВЫХ ЛИНИЙ 

ЭЛЕКТРОПЕРЕДАЧИ 

Аннотация: в работе рассматриваются основные проблемы в сфере 

энергоснабжения, а также в деятельности проектировщиков линий 

электропередачи. Проведен краткий обзор существующей на мировом рынке 

платформы для проектирования. В статье содержатся некоторые 

статистические данные о степени износа фонда линий электропередач. 

Ключевые слова: электроэнергетика, линии электропередачи, 

проектирование ЛЭП, САПР. 

Annotation: The paper considers the main problems in the field of energy 

supply, as well as in the activity of power transmission line designers. A brief 

review of the existing on the world market platform for design. The article contains 

some statistical data on the degree of wear and tear of the power transmission line 

fund. 

Key words: electric power industry, power transmission lines, design of 

power lines, CAD. 

One of the typical, but rather laborious tasks of designing linear objects, is 

the design of power transmission lines. The Power Transmission Line (LEP) is a 

complex engineering structure of cables and auxiliary devices (supports, 

foundations, insulators, lightning protection cables and other elements) for the 

transmission of electrical energy. For example, by means of a transmission line, 
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electricity is transferred from any power station to transformer substations, and 

then to the end user. Thus, the main function of power lines is to ensure 

uninterrupted power transmission. [1] 

To date, the degree of depreciation of the basic funds of power transmission 

lines in Russia is very high. Namely: 

• About 50% of the 110-220 kilovolt transmission lines were built 30-60 

years ago; 

• 30% of the lines, designed for 500 kilovolts, were built more than 30 years 

ago. 

Thus, the current state of a large number of electric lines does not comply 

with the Rules of the Electrical Installation Device (PUE) and the main problem in 

the electric power industry in Russia is the problem of updating fixed assets. 

It should be noted that the requirements for the electrical part of the lighting 

of buildings, premises and structures for various purposes, open spaces and streets, 

the requirements for the device of advertising lighting, electrical equipment for 

residential and public buildings, entertainment enterprises, club establishments, 

sports facilities are also included in the electrical installation. Therefore, adhering 

to the requirements of the PUE is extremely necessary in the design and 

construction of power lines. This set of rules is intended for engineering personnel 

engaged in the design, installation and operation of electric lighting installations, as 

well as electrical equipment of special installations. [2] 

Let's return to the problem: now the electricity consumption in many regions 

of Russia is several times higher than the values set in the energy strategy of the 

Russian Federation until 2020. According to state programs, over 22,000 

kilometers of new transmission lines are planned to be commissioned in the 

coming years. 

The volume of investments in network construction is growing every year, 

but traditional design methods no longer meet the requirements of investors. With 

the introduction of the 7th edition of the PUE in 2002, the requirements for the 
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reliability of networks have grown significantly. New requirements and standards 

make it difficult or even impossible to apply standard approaches when designing 

new high-voltage lines and reconstructing existing ones. The scope of work on the 

design of power transmission lines in Russia is now very large and in connection 

with the upcoming work on the reconstruction and modernization of transmission 

lines, especially the actual task is the automation of line design. [3] 

Project organizations that do not have modern computer facilities cannot 

effectively solve existing problems. The use of computer-aided design (CAD) 

systems, in addition to improving the design speed, makes it possible to optimize 

the decisions taken for specific design conditions, which today is a rarity among 

design organizations. Now, Russian designers do not have a system solution that 

meets modern requirements when designing and upgrading transmission lines. 

The best solution to date is the PLS-CADD software package of the 

American company Power Line Systems Inc. 

For the first time, PLS-CADD was created in 1993 by American design 

engineers to meet their own needs in a modern air suspension simulation tool with 

calculations for chain function and finite element method. At present, PLS-CADD 

is used in more than 1000 design organizations and more than 100 countries of the 

world, being the national standard in the UK, France, Australia, New Zealand and 

other countries. 

PLS-CADD integrates all stages of the project: terrain modeling, 

engineering solutions and calculations, preparation of output documentation. 

Today, it is a powerful three-dimensional environment for the structural modeling 

of overhead transmission lines, which allows using any georeferenced engineering 

survey data, including air laser scanning data, photogrammetry, map materials, 

profiles with geology, etc., as a geo-location. The close and convenient interaction 

of the program with a wide range of survey data, as well as compatibility with 

modern geoinformation applications is a PLS-CADD business card and is a 

powerful tool for visualization and interactive editing of the overhead transmission 
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line model. The section or the whole line of the line, the arrangement of the 

supports and their geometry can be changed by a set of simple operations at any 

stage of the work with the model. PLS-CADD allows you to simulate intersections 

with other air lines, tap lines, branching of any configuration. [4] 

Despite the fact that this system is used abroad, its adaptation to the 

requirements of domestic accounting standards and standards is virtually 

impossible. In recent years, a number of software products have come to the 

market from domestic software producers, but they have not been awarded to 

designers of great popularity. 

The engineer-designer of power supply in Russian conditions is often 

required to perform the calculation of typical objects, at the same time, it is 

necessary to manually fill in the documentation for the relevant facility and 

calculate the required number of structural elements for the construction of a 

power line support or even the entire line, which makes this task very costly time. 

On how correctly, competently and accurately the project is executed, the 

lifetime of power transmission lines depends, however, the speed of performance 

of works also plays a significant role in the competition of firms designing power 

transmission lines. Proceeding from this, under current conditions, Russian 

companies engaged in designing in the field of energy supply, it is extremely 

necessary to automate the activities of engineers in the calculation of typical 

transmission lines. This requires the development of an automated information 

system, the main task of which will be the automatic creation of documentation for 

the project line or facility, as well as the calculation of the necessary number of 

structural materials and elements to create an in-house estimate and transfer of the 

project to installers as soon as possible from the order, having such a system, 

successfully compete in the market. 
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