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Kparak caap:axaj

3amTuTa CTAHOBHUIITBA O U3JIOKEHOCTH €JIEKTPOMAarHeTCKUM I0oJbUMa MpeACcTaBba BeoMa
3HauajHy 00JIaCT, KOja je MpeAMET MHTEH3WBHOT MCTPaKUBaHkha TOKOM MOCIEIBUX HEKOIUKO
nenenrja. Kao pesynrar HaBeAeHUX UCTpakMBama YCBOjeHE cy MelyHapomHe mpemnopyke u
CTaHJapAH, a y BEJIMKOM Opojy 3eMajba JOHETA je U HallMOHAJHA PEryjaTuBa KojoM ce, u3mehy
ocTtasor, yrBpl)yjy U rpaHuile u3jarama CTaHOBHUIITBA €JIEKTPOMAarHeTckuM mnosspuma. OBa
teMa je y PemyOmunu CpOuju mocrtana moceOHO akTyelnHa TOKOM IMOCHenmux 15 roamna
nMajyhu y Buay unmeHuIly Aa cy 2009. roguHe ycBOjeHH HAIMOHAHH MPOIKMCH U3 00JacTH
3alITUTE CTAHOBHUIIITBA O] HEjOHU3Yjyher 3paderma y )KUBOTHO] cpenunu. Ilponucu, nuzmely
ocTaJor, yIBplhyjy rpaHuiie usjarama CTAaHOBHMINTBA y 30HaMa rmoBehane oCceT/bUBOCTH, Kao
Y HauuH U MEPUOIUKY MCIUTHBama. [1omTo cy mpeaMer pa3marpama MPEeHOCHH BOJOBU H
MOCTPOjeHha, AT je IPUKa3 U aHaJIM3a Haj3HAuYaJHUjUX OJpeI0N HAIIMOHATHUX MPOIHUCa KOje Ce
OZIHOCE Ha eNEKTPOMArHeTCKO MoJbe MHIycTpujcke yuecranoctu (50 Hz). UcnutuBama ce y
MIPaKCH CIIPOBOJIE TYTEM MEPEa, a y ofipel)eHnM ciiyyajeBUMa U IIyTeM MpopadyHa. Mepemem
ce 100Mjajy pe3yiTaT eJIeKTPHUYHOT U MAarHETCKOT 10Jba y AaTOM TPEHYTKY, KOjH 3aBHUCE O]l
yclloBa Ha TepeHy y BpeMe Mepema. [lon oBUM ycioBHMa Moapa3yMeBajy ce TpeHyTHa
reoMeTpHja U3BOpa MoJba, lEroBo CTPYjHO onrepeheme, HAOHU, Kao M MOCTOjambe 00jeKara y
OJIM3MHU MEPHHUX MECTa KOJH MOTY JIOBECTH JI0 TIepTypOaIuje eNeKTPUIHOT Tosba. [Ipunrnkom
OLICHMBAaka YCAINIAIEHOCTH ca MPONMUCAHUM IpaHUIlaMa H3Jaramba HEONXOAHO je MUMaTh y
BHJIy TIOTOHCKE YCJIOBE M3BOpa KOjH Cy HAjHEMOBOJAHHUJM Ca acCIlleKTa HUBOA IOJbA KOJU Ce
JjaBJbajy y mberoBoj okoiauHu. Ctora je, paau npoueHe Hajsehux Moryhux HHUBOA eNeKTPUYHOT
1M MarHeTCKOT I0Jba, y OJpeheHUM ciydajeBUMa MOTPEOHO BPIIUTH MPOpPAYyHE TMO0JbA, MPHU
YeMy je HEOIXOJHO MOJIENIOBATH HAjKPUTHYHUJHU CIIy4aj y TOMIEAY U3JI0KEHOCTH JbyIAH. 300T
CBOje MY)XKMHE W paclpoCTPamEHOCTH, Ka0 W ONM3WHE 30Hama moBehaHe OCET/bUBOCTH
HQ/J36MHM BOJOBHM  IMIPEACTaBJbajy BeOMa 3Ha4ajHE M3BOpE  HHUCKO(PPEKBEHTHOT
€JICKTPOMArHeTCKOT T10Jba Yy JKMBOTHO] CpeawHH. Y ciydajy mocTtojehux BomoBa w
TpaHc(OpMaTOpCKUX CTaHMIIA CIIPOBOJIE CE IMPBa, a M0 NOTPEOH U MEePUOANYHA UCTIMTUBAA
JEIHOM Yy YeTHpU TofuHe. Y Ccllydajy W3Tpajlkhe HOBHX NMPEHOCHUX HAJ3€MHHUX BOJIOBA U
TpaHc(hOpMaTOpCKUX CTAaHUIA WM PEKOHCTPYyKIMje mocrojehux, BakehuM HaIMOHAIHUM
nponrcuMa npeasuleHa je u3pama cTpydHe oneHne ontepehema xuBoTHe cpenune. CTpydHa
OlLleHa TOApa3yMeBa MEpEeme ENEKTPUYHOI M MarHeTCKOr IoJba, YUME C€ y3uMa y 003up
nocrojehe crame, Tj. yTuIaj nocrojehux n3BOpa €IEKTPOMArHETCKOT TOJba YKOJIUKO OHHU
MI0CTOj€ Ha JAaTOj JIOKALIMjU, Ka0 ¥ IPOpauyH eJIeKTPOMarHeTCKOT MoJba 3a Oynyhe crame, unMe
ce yBa)kaBa JIOIPUHOC U3BOPa KOJU C€ TPaJH UM PEKOHCTPYHUIIIE.

VYKOJIMKO ce IPBUM WJIM IIEPHOANYHUM HUCITUTHBABUMA Y 30HU MToBehaHe 0CeTIbUBOCTH U3MEPH
BPEIHOCT €JEKTPUYHOT WJIM MarHeTCKOr I0Jba Koja TpeKopadyje pedepeHTHH HUBO,
HEOIXOJHA je NMPHMEHa Mepa 3a CMambeHmhe BPEAHOCTH Mosba. [lomeHyTe Mmepe ce Mory
MPUMEHHUTH Ha U3BOPY 10Jba UM Ha ITHhEHO] 30HHU, a pa3jIuKyjy Cc€ Y 3aBUCHOCTH OJ1 TOTa Jia
JM je TOTPeOHO CMambEehe HUBOA €IEKTPUYHOT, MAarHETCKOT WK 00a 1moJba.
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Ha ocHoBy Benukor 0poja UCIUTHBama CIPOBEACHHUX Y MPETXOTHOM MEPUOLY MPUKA3aHU Cy
HUBOU T10Jba KOjU CE€ jaBJbajy Y OKOJIMHH MPEHOCHHUX CIIEKTPOCHEPTETCKUX HAI3EMHHX BOIOBA
U TpaHC(OPMATOPCKUX CTaHHUIA W Jara je aHaiuu3a JIoOujeHux pesynrara. Ha ocHoOBy
HCKYCTaBa U3 MPETXOJHOT MEPHUOIa 3aKJbYUCHO j€ Ja Cy y IPAKCH PETKH CIy4ajeBH y Kojuma
Cy MepemruMa T00HjeHe BPEIHOCTH €JEKTPHUYHOI MM MAarHeTCKOT IoJba KOje MpeKopadyjy
nmpomnucaHe rpaHuie. Takohe Cy MpuKa3zaHW peaHd NMPUMEPU Y KOjUMa j€ TPHIUKOM
MPETXOJHUX UCITUTHBAMA JIONUIO JI0 IpeKopayekha peepeHTHUX HUBOA, K0 U METOJIE KOje Cy
MpUMEEHE Jla OM BPEIHOCTHU TM0Jba OMJIe CMameHE MCIOJ IPONMHCAHUX pedepeHTHUX
TpaHUYHHUX HUBOA.

KibyuHe peun: eJIeKTpUYHO [10JbE, MarHETCKa MHAYKIM]ja, HEjoHU3Y]jyhe 3padere, MPEHOCHU
BOJI, TpaHc(opMaTopcka CTaHHIIA.
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Abstract

Protection of the general public from the exposure to electromagnetic fields is a very important
area, which has been the subject of intensive research during the last few decades. As a result
of the aforementioned research, international recommendations and standards were adopted,
and in a large number of countries national regulations were adopted as well, which, among
other things, determine the prescribed limits of exposure of the general public to
electromagnetic fields. This topic has become particularly important in the Republic of Serbia
during the last 15 years, bearing in mind the fact that in 2009 national regulations in the field
of general public protection from non-ionizing radiation in the environment were adopted. The
regulations, among other things, prescribe the exposure levels of the general public in increased
sensitivity areas, as well as the methods and testing frequentness. Since transmission lines and
facilities are the subject of consideration, a presentation and an analysis of the most important
provisions of national regulations related to power frequency (50 Hz) electromagnetic field are
given. In practice, testings are carried out by measurements, and in certain cases also by
calculations. By measuring, the results of the electric and magnetic fields at a given moment
are obtained, which depend on the conditions on the field at the time of measurements. These
conditions include the current geometry of the field source, its load current, voltages, as well
as the existence of objects near the measurement points that can lead to electric field
perturbation. When evaluating compliance with the prescribed exposure limits, it is necessary
to take into account the operating conditions of the source, which are the most unfavorable
from the aspect of the field levels that occur in its surroundings. Therefore, in order to estimate
the highest possible levels of electric and magnetic fields, in certain cases it is necessary to
perform field calculations, whereby it is necessary to model the most unfavorable case in terms
of human exposure. Due to their length and distribution, as well as their proximity to increased
sensitivity areas, overhead lines are very important sources of low-frequency electromagnetic
fields in the environment. In the case of existing lines and transformer stations, the first and, if
necessary, periodic testings are carried out once every four years. In the case of the construction
of new overhead transmission lines and transformer stations or the reconstruction of the
existing ones, current national regulations require that an expert evaluation study referring to
the influence of electromagnetic fields on the environment should be carried out. Expert
evaluation study includes measurements of electric and magnetic fields, which takes into
account the current state, i.e. the impact of existing electromagnetic field sources if they exist
at a given location, as well as the electromagnetic field calculations for the future state, which
takes into account the contribution of the source that is being built or reconstructed.

If during the first or periodic testing in the increased sensitivity area the values of the electric
or magnetic field that exceed the reference level are measured, it is necessary to apply measures
to reduce the field value. The aforementioned measures can be applied at the field source or at
the protected area, and they differ depending on whether it is necessary to reduce the level of
electric, magnetic or both fields.

Based on a large number of testings carried out in the previous period, the field levels that
occur in the vicinity of transmission overhead power lines and transformer stations are shown
and an analysis of the obtained results is given. Based on the experiences from the previous
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period, it was concluded that in practice the cases in which the measured values of the electric
or magnetic field exceed the prescribed limits are rare. Real examples in which the reference
levels were exceeded during previous testings were also presented, as well as the methods that
were applied to reduce the field values below the prescribed reference levels.

Keywords: clectric field, magnetic flux density, non-ionizing radiation, transmission line,
transformer station.
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