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Abstract: The paper present the achievement of our project team, which 
content a software application through has been obtained the increasing 
efficiency of operations of overhead transmission lines. The OHTL maintenance, 
in current context of technical development and restricted management, technical 
and economic requirements, can be achieved only through appropriate 
application of information technologies. Climate, economic and technical 
changes have a major impact on the operation, maintenance and development of 
high voltage power networks. In this context of the development of 
telecommunication and information technology and equipment remote monitoring 
technologies, different ways of operating the overhead power lines have been 
developed. In this way, for this project base on a study for application new 
technologies in power grids, the team has developed an IT system to help on the 
management of OHTL, which protection and safety lines corridor maintenance 
program is part of. The paper present a piece of this system, emphasizing on 
software and methods applied by our Company for operation and maintenance of 
overhead line. Practical achievements will be presented, which content user 
method of this program. Also, the training and improvement of the human 
operators regarding the operation and maintenance of the OHTL will be 
presented, which will be carried out through a specialized center: Center of 
Excellence in Energy “Stelian Gal”. 
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Rezumat: În Lucrarea prezintă realizarea unor aplicaţii pentru exploatarea 
mai eficientă a liniilor electrice aeriene de înaltă tensiune. Întreţinerea liniilor 
electrice în contextul actual al dezvoltării tehnice şi al creşterii nivelului 
cerinţelor de management şi tehnico-economic se poate realiza numai prin 
aplicarea adecvată a tehnologiei informaţiei. Schimbările tehnice, economice şi 
climatice au un impact major asupra exploatării, mentenanţei şi dezvoltării 
reţelelor de înaltă tensiune. In acest sens prin dezvoltarea tehnologiei 
telecomunicaţiilor, a tehnologiei informaţiei şi a monitorizării echipamentelor de 
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la distanţă apar metode diversificate de exploatare a liniilor electrice de înaltă 
tensiune. Astfel, echipa de proiect pentru studiul implementării de noi tehnologii 
aplicabile în reţelele electrice de înaltă tensiune a dezvoltat un sistem de 
tehnologia informaţiei, din care face parte şi programul pentru gestionarea 
culoarelor de protecţie şi de siguranţă a liniilor electrice. Lucrarea prezintă o 
parte din acest sistem, punând accentul pe programul şi metodele aplicate de noi 
pentru exploatarea şi mentenanţa liniilor electrice. Vom prezenta partea practică, 
şi anume modul de utilizare a programului. De asemenea se prezintă modul de 
pregătire a personalului în ceea ce priveşte exploatarea şi menetenanţa liniilor 
electrice de transport, care se desfăşoară într-un centru specializat numit 
„Centrul de Excelenţă în Energetică Stelian Gal”. 

Cuvinte cheie: mentenanţă, exploatare, linii electrice de transport, 
tehnologia informaţiei 

1. General overview 

To ensure the necessary conditions for the good functioning of the 
overhead power lines, (under the management of the CNTEE ,, 
TRANSELECTRICA"-SA), which crosses the wooded areas, it is 
mandatory to carry out periodic maintenance services (e.g. cutting and 
clearing the existing vegetation / ground preparation) in the protection and 
safety lines corridor of the OHTL. Maintaining the corridors under the 
conditions provided by the existing norms is a maintenance activity of 
particular importance for the safety of the operation of the NPG. 

To achieve this goal, the following operations are required: 
- Cutting of wooded areas with bushes and shrubs up to 10 cm in diameter 
and clearing the corridor; 
- Cutting of trees with a diameter of 10-30 cm and clearing the corridor; 
- Cutting of trees with a diameter of 30-50 cm and clearing the corridor; 
- Cutting or correction cuts of trees with a diameter of more than 50 cm; 
- Repairing cuttings by trees and fruit trees; 
- Transportation of wood in the primary platform. 

In the case of overhead electric power lines, the widths of the 
maintenance corridor for the single / double circuit of OHL are as follows: 
 - 32 m for 110 kV OHL;  
 - 44 m for 220 kV OHL; 
 - 54 m for 400 kV OHL; 
 - 75 m for 750 kV OHL. 

In the case of overhead power lines through forest area, the vertical 
distance between closest conductor to the top of the trees shall not be less than: 
 - 4 m for 110 kV OHL; 
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 - 5 m for 220kV OHL; 
 - 6 m for 400kV OHL; 
 - 9 m for 750 kV OHL. 

Calculation mode for protection and safety lines corridor (functioning): 
 

CT = LOHL +2 * ( l.iso + fc.max ) * sin αc + 2*ds (1) 
     

where: LOHL (m) – is the maximum width of the pillars (the largest distance 
on horizontal, transversal over line); 

l.iso (m) – is the maximum length of a support chain used on the line; 
fc.max (m) – is maximum conductor's gape, calculated under maximum 

wind conditions, in the largest existing opening of the OHL; 
αc (0) – is the maximum angle of inclination plan of the extremity of 

active conductor under the action of maximum wind pressure; 
ds (m) - is the minimum safety distance, considered on horizontally, 

to the extremity of active conductor at its maximum 
deviation, having the following values 
- 3 m for 110 kV OHL;  
- 4 m for 220 kV OHL;  
- 5 m for 400 kV OHL; 
- 8 m for 750 kV OHL. 

To provide the maintenance for the corridors of OHL, the protection 
and safety area, must accomplish with the specific national regulations such 
as laws, governmental ordinances, NAER (National Agency in Energy 
Regulator) orders, technical norms for energy and technical manual. 

2. Informatic application: INFOLEA 

General features of “infoLEA” application: 
- Field placement of the 220-400-750kV OHTLs of TPG 
- Quick and accurate identification of OHTLs and management pillars 
- Display of GIS data and technical data (towers type, PIF year, 

length of openings gape, towers type columns, etc.) 
- Stereo Coordinate Transformations 70 <=> WGS 84 <=> Mercator 

projection 
- Auto ATU code calculation using tower coordinates using NCPA 

(National for Cadastral and Publicity Agency) data 
- Displaying a photo archive with OHL pylons and gaps, by taking 

digital format of aerial / ground inspections 
- The ability to automatically create .klm files type (usable in Google 

Earth) based on the information in the “infoLEA” database. Thus it is 
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possible to follow the urban development, over time, of the geographical 
areas on the OHL route 

- Providing support for accurate identification of areas in case of 
urbanistic approval documents 

The ”infoLEA” application is made on the national level with the 
following hardware / software resources: 

- On the hardware side we use a central server located 
- On the software side, we used open-source and freeware resources 
- On the central server we installed the following components: 
- Apache server (is an Internet / Intranet server with versions for 

multiple operating systems - Windows, Linux, etc.) 
- MySQL database management system (is a database with wide 

spread and high reliability) 
- PHP programming language on the server side (programs created in 

PHP are portable on all major operating systems) 
The other technologies used are embedded in every modern web 

browser (Internet Explorer, Mozilla Firefox, Google Chrome, etc.): 
- Javascript, client programming language 
- Cascading Style Sheets (CSS) used to define page design elements 
- AJAX (Asynchronous JavaScript And XML) which is a unique 

way to use existing features 
JavaScript Libraries: 
- JQuery (open-source JavaScript general functions) 
- OpenLayers (GIS, map management) 

 

 
 

Figure 1. “infoLEA”  program Interactive map of OHL in Sibiu grid area. 
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3. "DEFRISARI" modul from INFOLEA 

An IT application was developed to optimize the vegetation cuts in 
the OHL corridor depending on the type of vegetation, growth rate, etc. For 
this reason, a "DEFRISARI" module was created in the existing “infoLEA” 
web application. 

Way of working: 
- the input data is entered into a unique Excel file that contains a 

worksheet for each OHL 
- data is imported using the application into the MySQL database. 

For each gaps was enter the following data: 
- code1: tower code (the tower code at the beginning of the gap in the 

sense of going to the LEA) 
- type_veg: type of vegetation (the application allows the several 

types of vegetation for one gap) 
The most cumulative situation will be calculated and displayed. 
- rate_year_1, rate_year_2, rate_year_3, rate_year_4, rate_year_5: 

growth rate of vegetation in the first five years (based on multiannual statistics 
taking into account vegetation type, area, soil type, weather conditions, etc.) 

- area [m2]: the area occupied by the respective vegetation type 
- admin_field: the land manager (Forest District, City Hall, etc.) 
- gauge_to_soil [m]: the OHL gauge relative to the ground 
- debug date: date of last defragmentation 
Based on input data, the application calculates the following: 
- total increase: growth of vegetation after 5 years on the basis of 

annual growth rates 
- ATU: territorial administrative unit calculated on the basis of the 

opening coordinates 
- Growth Days: number of days since last clearings 
- Total increase [m]: estimated growth rate since last clearing trees, 

based on growth rates, for the current day 
- Distance to conductor [m]: is calculated with the formula: 

gauge_to_soil - total_increasing. Depending on this value and the voltage 
level of the OHL, some colorful warning symbols (icons) are generated 
(green, yellow, orange and red). For 400kV OHL the warning limits are: 
4/5/5.5 m. This graphic symbol is displayed both in the table and on the map 
in the middle of each opening. 
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The table generated by the app with estimated defragmentation values: 
 - Definitive maturity: calculate the number of days when the 

vegetation reaches the too small distance from the plant. If the calculated 
value is less than one year (365 days), it is displayed in red. 

 

 
 

Figure 2. “infoLEA” / "Defrisari" Module 

4. Using the application 

We can select the desired OHL from the list on the left side of the 
app. If we choose the "Defrisari" tab, the application shows a table similar to 
the one in fig. 2. The values in the table are based on the growth rates and 
the time elapsed since the last clearing trees. 

If the user selects an opening from the table, the application 
automatically displays the map centered in the middle of the opening, at the 
icon that symbolizes the state of the vegetation. 

Using the application legend, we can show areas of interest for 
vegetation on the desired scale. The app can warn us about the openings that 
require interventions in the near future and can help us with the management 
of the clearing trees plan. 

Last but not least, the application allows OHL technical staff to get 
familiar with geospatial information as quickly as possible through these 
interactive maps, as well as access to different areas where our Company 
installations exist (see Figure 3). 
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Figure 3. “infoLEA” Interactive map with symbols for vegetation study on each gap 
 

5. Training of human ohl operators 

Operating personnel are trained and prepared to use all applications. 
Training courses for technical analyzes are also carried out using the 
application mentioned in this article. During the courses, the staff is 
familiarize with and trained on maintenance technologies and operating 
methods for overhead power lines. 

Courses take place at the “Stelian Gal” Center for Excellence in 
Energy (CEE). 

CEE has the possibility to train operational personnel, operating staff 
and specialists, both theoretically and practically. Practical training takes 
place in the polygons of electrical lines and electrical substations. 

Also in the CEE there is possibility to preparation for the attestation of 
operators for the application of the live working technologies, as well as the 
training of the human operators for obtaining the authorization for the LW. Also 
in the CEE can make the testing of new maintenance technologies, both LW 
technologies and new technologies: multispectral inspections, robots, etc. 
These technologies can also be used to prepare human operators to use it. 
CEE also can performs technical analyzes and guidance of specialized 
personnel. This Center has laboratories for analysis of multispectral 
inspections and testing of OHL and substations LW, testing of protection 
and automation equipment and metrological testing for electricity metering. 
The testing and training polygons of CEE subunit "Center for Research and 
Development of Technologies of Live Working and Rapid Intervention in 
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the National Power System" have 220-400kV OHL, 110kV OHL, medium 
voltage OHL, substation bay for 110-220-400kV and transformer in substations. 

Among the projects carried out by the CEE, this research is also part of 
which we have outlined the protection and safety corridor management 
program. 

The center will be developing a rapid intervention team for operational 
activity in Remote Control and Surveillance Installations Centers - CTSI. 

 

Figure 4. “Stelian Gal” Center for Excellence in Energy 
Polygon Live Working Center 

6. Conclusions 

The presented web application was implemented with a low budget: 
- just by their own forces; 
- software resources, broad-spread and open-source standards were used; 
- the application is portable on major operating systems (Windows, 

Linux); 
- the application installs only on the server, users can use their favorite 

browser; 
- reduced training cycle. 
Personnel training are carried out in a specialized center, Center for 

Excellence in Energy “Stelian Gal”, which is a wide applicative center for 
all power line operating and maintenance activities. 
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