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Introduction  
  
          High voltage transmission lines (HVTL) are the 
most important energy supplier to cities and industrial 
areas.  Diagnostic of HVTL is problematic due to the high 
expenses of measurement equipment that is connected 
directly to the wires. As an alternative, non-contact 
diagnostic the electrical field density measurement is one 
of the options for estimation of HVTL parameters [1]. To 
minimize the interference with the electrical field during 
the measurements, wireless communication is needed 
between the sensors that measure electric field strength and 
a computer where the data processing calculations are done 
[2]. The use of wired communication is unreasonable if ten 
or more sensors are used while wireless data transmission 
gives more freedom and easier deployment of the 
additional sensors if needed. The sensors have to be placed 
in a line perpendicular to the conductors in the area below 
and several meters on both sides of the transmission line. 
Different HVTL geometries may require different number 
of sensors. This paper discuses development of wireless 
sensor network (WSN), hardware and software for 
electrical field density measurements based on previous 
research where the system with one sensor was developed 
[1]. The objective of the measurements is not just 
determining the parameters of the line but also the field 
strength near the power lines, especially if place is 
inhabited.  
 
Wireless sensor network design 
  
          Main disadvantage measuring electrical field density 
using one sensor node is inability to measure field strength 
in several points under line at the same time. The 
development of this wireless sensor network (WSN) was 
motivated by previous research where one moving sensor 
was used to measure the electric field density [1]. 
          Wireless network for this application has several 
requirements. All sensors are deployed in an open area 
under the transmission line. Distances between the sensors 
vary depending on the geometrical configuration of the 

lines. The sensor measurements must be done 
simultaneously before the transmission to the computer 
(PC), therefore time synchronization is needed.   
          One conclusion from the previous research was that 
more than ten sensors are needed for more precise 
amplitude calculations [1]. The proposed solution is 
wireless sensor network consisting of one receiver module 
(master) connected to PC using UART interface and 
thirteen wireless electrical field sensors. The number of 
sensors can be increased to improve precision. Fig.1 shows 
architecture of the system with one sensor and receiver 
module.  
 

Fig. 1. Architecture of the system with one sensor 
  
          All sensors are placed in one line perpendicular to 
the electrical line conductors. Each sensor receives 
command to start sampling operation. The command is 
sent from a master device. Once the command is sent, the 
master goes into receive mode and waits for valid packages 
from the transmitters. The master device is controlled by 
PC using Lab View software. The graphical user interface 
for the control and monitoring is shown in Fig.2.   

The proposed solution for the data communication is 
following. Each sensor has its own unique identification 
number by which the master device determines the sender. 
All sensors use the same frequency channel and share the 
same address.  

Time synchronization in WSN is essential where data 
extraction from the environment must be performed 
simultaneously and sent to a master device at predefined 
time intervals. The synchronization operation is done each 
time the sensor receives the “start sampling” command.  
Once the sampling operation is completed, the data is 
transmitted to the master using the time division approach.  
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This paper describes the design of a system for measuring electrical field using distributed sensors that have wireless communication 
capability. The design includes development of the sensor node hardware, the communication protocol and software. The major 
constraint for the system is to minimize the interference with the electrical field that is measured, which was one of the reasons for 
choosing wireless rather than wired connectivity between the sensors. The system was tested with 13 sensor nodes, however, it is 
designed to be scalable for more. A possible application is to measure the electric field under high voltage lines for diagnostic or 
monitoring purposes. Ill. 7, bibl. 4 (in English; abstracts in English and Lithuanian). 
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Aprašyta elektrinio lauko matavimo sistema, projektuojama ir kuriama taikant bevielio ryšio tinklą. Sistemą sudaro jutiklis, ryšio 
užmezgimo ir palaikymo protokolas, programinė įranga. Palyginti su laidine sistema, pasirinktas bevielio ryšio tinklas yra mažiau 
veikiamas elektrinio lauko. Matavimai atlikti su trylika bevielių jutiklių. Prie projektuojamos sistemos galima prijungti ir daugiau nei 
trylika tokio tipo jutiklių. Ši sistema gali būti taikoma aukštosios įtampos elektros linijų stebėsenai ir diagnostikai. Il. 7, bibl. 4 (anglų 
kalba; santraukos anglų ir lietuvių k.). 
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