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ABSTRACT  
 
The Greek Atomic Energy Commission (EEAE) carries out measurements in the vicinity of all kinds of 
facilities emitting ELF electric and magnetic fields and RF electromagnetic fields, in order to monitor whether 
the general public exposure limits are being adhered to. Measured values of electric and magnetic fields in the 
vicinity of the power lines and substations used in Greece are presented. Some cases where measurements 
conducted by EEAE in the vicinity of radio and TV broadcasting antennas have revealed excess of ICNIRP’s 
reference levels are discussed. EEAE has conducted measurements in the vicinity of 900 cellular phone base 
stations and practically in all measurements the results were found to be from tens to thousands times below 
ICNIRP’s reference levels for general public exposure. EEAE has also conducted measurements in the vicinity 
of radar installations. It is noteworthy that the measurement process in these cases is much more difficult and 
time requiring.  
 
1 INTRODUCTION 
 
 The Council of the European Union issued in 1999 the Recommendation [1] adopting ICNIRP’s limit 
values, [2], for the protection of the general public. Implementing this Recommendation, Greece has put into 
force two new national legislative acts concerning the protection of the public from exposure to low frequency 
electric and magnetic fields, [3], and from exposure to electromagnetic fields emitted by all kinds of land-based 
antenna stations, [4]. Regarding the electromagnetic fields emitted by antenna stations, the safety limits in 
Greek legislation were set to 80% of the European Recommendation reference values, while in the case of 
extremely low frequency fields, the limit values are exactly the same as those in the Recommendation.   
 The competent national authority for the protection of the general public and the environment from 
artificially produced non-ionizing radiation in Greece is the Greek Atomic Energy Commission (EEAE). To 
this end, the EEAE carries out measurements in the vicinity of all kinds of facilities emitting ELF electric and 
magnetic fields (e.g. power lines, high voltage substations) and RF electromagnetic fields (e.g. audio, radio and 
television antennas, mobile phone base stations, radar & satellite earth stations and other microwave 
communication systems), in order to monitor whether the general public exposure limits are being adhered to. 
The EEAE has been accredited in accordance with the requirements of the EN IS0/IEC 17025 standard for 
performing this kind of measurements. 
 Figure 1 shows the number of annual audits conducted by the Non Ionizing Radiation Office of EEAE. 
The audits in the vicinity of antenna stations are much more than those in the vicinity of ELF sources. There is 
an incremental tendency in both kinds of measurements.  
 
 
2 ELF SOURCES 
 
 In Greece there is an intense public concern regarding the levels of ELF electric and magnetic fields 
produced by the power grid. The EEAE has measured many times the levels of the electric and magnetic fields 
in the vicinity of power lines, distribution transformers, high voltage substations etc. Table 1 shows worst case 
(based on theoretical estimations) and typical (based on actual measurements of EEAE) values of electric and 
magnetic fields in the vicinity of the power lines used in Greece. The double circuit 400kV power lines in 
Greece used to be constructed with the same phase arrangement on the two circuits. However, for the barrel 
type double circuit lines used in Greece, this phase arrangement is not the optimum for the reduction of the 
produced electric and magnetic fields (actually for the parallel operation of the two circuits this phase 
arrangement is the worst one) and this led to elevated levels of electric and magnetic fields. The new 400kV 
double circuit lines are now constructed with opposite phase sequence on the two circuits, which is the 
optimum phase arrangement for this type of lines and leads to reduced electric and magnetic fields, [5], [6]. 
Also, the phase sequence on the existing power lines of this kind were switched to the optimum one.  
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Fig. 1. Annual audits conducted by the non ionizing radiation office of EEAE 

  
 
 In Greece there are about 10000km of overhead high voltage overhead power lines (400kV and 150kV) 
as well as 200km of underground high voltage power lines (150kV). The later are used for transferring high 
voltage power in the dense populated areas of Athens and Thessalonica. Underground cables do not produce 
any electric field above the ground. Comparing the magnetic fields produced by an overhead and an 
underground high voltage line, carrying the same power, the underground cable produces a higher magnetic 
field value in a narrow area right above it. 
 Regarding the electric and magnetic fields produced in the vicinity of high voltage substations the 
measurements conducted by EEAE have shown that the equipment installed into the substation does not 
produce any significant values of electric and magnetic fields outside the substation. It is the power lines 
connected to it, that produce the levels of electric and magnetic fields measured in the vicinity of the substation. 
 
 
3 RF SOURCES 
 
 Known sources emitting RF electromagnetic fields are radio and TV antennas, mobile telephony base 
stations, radar installations etc. The EEAE has conducted measurements in the vicinity of all these installations 
in order to check compliance with the limits set in the Greek legislation. Figure 2 shows the percentage of the 
measurements conducted in the vicinity of mobile phone base stations, radio and TV broadcasting antennas as 
well as radar facilities. The majority of measurements concern mobile phone base stations. This big ratio is due 
to the constantly increasing relevant requests from municipal authorities, individual citizens and even the 
mobile phone network operators.  
  
 
 
 
Table 1. Electric and magnetic field levels at 2m above ground level in the vicinity of the high voltage power 
lines used in Greece 
 Arrangement Magnetic field (µΤ) Electric field (V/m) 

400 kV lines 
Worst case scenario   
Typical (underneath the conductors) 
Typical (25m aside from line) 

25 
1 – 4 

0.5 – 2 

6000 
2000 – 4000 
200 – 500 

150 kV lines with pylons  
Worst case scenario 
Typical (underneath the conductors) 
Typical (25m aside from line) 

15 
0.5 – 2 

0.1 – 0.2 

2000 
1000 – 2000 
100 – 300 

150 kV lines with steel poles  
Worst case scenario 
Typical (underneath the conductors) 
Typical (25m aside from line) 

10 
0.3 – 1.5 
0.05 – 0.2 

1200 
500 – 1000 
50 – 100 
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Fig. 2. Percentage of the measurements conducted by EEAE regarding mobile phone base stations, radio and 
TV broadcasting antennas and radar facilities. 
 
 
 In many cases, a great number of powerful radio and TV broadcasting installations have been assembled 
in one place forming an antenna park. In some of these places, measurements conducted by EEAE have 
revealed excess of ICNIRP’s reference levels. Usually, the excess is limited a few meters away from the 
antenna installations. In a specific and exceptional case, the side lobe of a powerful installation in an antenna 
park near Herakleion, Crete Island radiates a nearby, elevated area where an army camp is situated, causing 
excess of ICNIRP’s reference levels in almost half of the camp (see fig 3). After the area where the excess 
occurs was defined through the measurements conducted by the EEAE, special signs were temporally set in 
order to warn the personnel of the high emf levels, until all appropriate remedial actions are being taken by the 
competent authorities.   
 Cellular phone base station antennas in Greece are as everywhere else, placed either on top of large 
metal pylons (in rural places) or on poles on top of buildings (in urban areas). Nowadays, it is also common to 
find micro antennas in the interior of big buildings such as airports, metro stations, stadiums, etc, where a lot of 
people are assembled. Throughout the country there are about 6000 base stations installed until now, including 
the new UMTS stations. The EEAE has conducted measurements in the vicinity of almost 1000 such stations 
and practically in all cases the results were found to be from tens to thousands times below ICNIRP’s reference 
levels for general public exposure. 
 EEAE has also conducted measurements in the vicinity of radar installations. Despite the powerful 
emitted pulses the exposure in the vicinity of these installations is in general some hundreds to thousand times 
lower than ICNIRP’s reference values for general public protection. It is noteworthy that the measurement 
process in these cases is much more difficult and time requiring because the instrument’s response to pulsed 
modulated fields has to be taken into account and the peak and average exposure has to be calculated.   
 
 
Table 2. Typical maximum values of electromagnetic radiation in the vicinity of mobile phone base stations 
and the safety limits imposed by the Greek legislation for the frequencies used in mobile phone systems.  

 Electric field 
(V/m) 

Magnetic field 
(A/m) 

Power Density 
(W/m2) 

Typical maximum values in the vicinity of 
mobile phone base stations 0.25 – 4.4 0.0005 – 0.011 0.0002 – 0.047 

Safety limits for GSM-900* 33 0.0888 3.6 
Safety limits for GSM-1800* 46.67 0.1256 7.2 
Safety limits for UMTS* (2100MHz) 48.8 0.128 8 

          * 80% of ICNIRP reference levels 
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