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PE3IOMETA HA HAYYHMU IIYBJIMKAIIUU HA TJI. AC. IBETEJINHA
IMAJTAMAHOBA, /IM B CIEHUAJIN3UPAHU HAYYHU U3 TAHUA

1. Simulation of magnetic field exposure from built-in transformers: possible methods
for reducing exposure.

Petkova, H., Shalamanova, T. & Simionov, R.

Eur. Phys. J. Spec. Top. (2025). https://doi.org/10.1140/epjs/s11734-025-01473-7

The presence of built-in transformers (BTs) in residential buildings raises concerns among people
about the possible effects related to exposure to electric and magnetic fields. Furthermore, the
International Agency for Research of Cancer (IARC) [IARC Working Group on the Evaluation of
Carcinogenic Risks to Humans. Non-ionizing radiation, part 1: static and extremely low-frequency
(ELF) electric and magnetic fields. International Agency for Research on Cancer, Lyon, 2002]
classifies extremely low-frequency magnetic fields as possibly carcinogenic to humans (Group
2B). This classification was based on limited evidence of an association between the power
frequency magnetic field and childhood leukemia. Several epidemiological studies consider
exposure to a 0.4 uT magnetic field as a cut-off point for childhood leukemia. These values are
much lower than the reference levels of Council Recommendation 1999/519/EC (Off J L 199:59-
70, 1999) and the ICNIRP Guidelines (Health Phys 74(4):494-522, 1998). In Bulgaria, there is no
national legislation that sets exposure limits for extremely low frequencies for the general public.
The results from our previous studies in apartments situated next to and above built-in transformers
show values up to 1.5 uT. The aim of this paper is to simulate the magnetic field levels emitted by
a built-in transformer under different loads and compare them to the data from on-site
measurements. We investigate how different configurations of a built-in transformer will affect
the magnetic field levels in exposed premises and determine methods for reducing the magnetic
field. Various shielding options were considered by simulation, and the possibility of decreasing
the levels below the threshold of 0.4 uT was investigated.

BG

Hanuuuero Ha Brpagenu tpancdormnoctose (BT) B sunmuIHU crpaiy Nopax/jia NpUTECHEHUS Cpejl
XOpara OTHOCHO BB3MOXHHTE €()eKTH, CBbP3aHH C €KCIIO3UIUATA HAa €JIEKTPUYHU U MArHUTHH
nosieta. OcBeH ToBa MexnyHapoaHata areHuus 3a uscinensane Ha paka (IARC) [IARC Working
Group on the Evaluation of Carcinogenic Risks to Humans. Non-ionizing radiation, part 1: static
and extremely low-frequency (ELF) electric and magnetic fields. International Agency for
Research on Cancer, Lyon, 2002] knacuuiupa MarHuTHUTE 10JIeTa C IPOMHIIUIEHA YECTOTa KaTo
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BB3MOJKEH KaHIleporeH 3a yoBeka (I'pymna 2B). Ta3u knacudukanus ce O0CHOBaBa Ha OrpaHHYCHH
JI0Ka3aTeJICTBAa 32 BpPb3Ka MEXAY MarHUTHOTO IOJIE€ C YECTOTa Ha ENEKTPO3axXpaHBaHETO U
JeTcKkara JieBKeMus. HAKOJIKO enuIeMHOIOTHYHU U3CIEABAHUS Pa3TIekKaaT €KCHO3UIUATa Ha
MarHuTHO 1osie ot 0.4 pu'T kaTo rpaHUYHa CTOMHOCT 3a PUCK OT JI€TCKa JIeBKeMus. Te3u CTOHHOCTH
ca 3HAYMTEITHO IMO-HUCKU OT pedepeHTHHUTe HuBa, mocoueHu B IIpenoprkarta Ha ChbBera
1999/519/EO (Off J L 199:59-70, 1999) u B Hacoxure na ICNIRP (Health Phys 74(4):494-522,
1998).

B bwarapus HsiMa HalIMOHAIHO 3aKOHOJATENICTBO, KOETO J1a OIpeiesl IPeIeIHO J0yCTUMU HUBA
Ha CeKCIIO3MIIMS 3a HACEJIEHHE 3a CBPBbXHHCKOYECTOTHS JAuana3zoH. Pe3ynrature oT HaIm
MpPEeIMIIHN U3CJIeIBaHUs B allapTaMEHTH, Pa3IoJIOKEHU /10 U HaJ BrpaJieHu TpaHcpopmaTropu,
nokassar croitHoctu 10 1.5 pT.

Ilenra Ha HacTosAmaTa paboTa € J1a ce CUMYJIUpaT HUBaTa Ha MarHUTHOTO MOJIE, U3TbYBAHU OT
BrpajicH TpaHcGopMaTop MPH pa3IndHy HATOBAPBAHMS, U JIa CE CPABHAT C JAHHHUTE OT MPOBEICHU
Ha MsCTO u3MepBaHus. M3cneaBame Kak pa3nuyHUTE KOH(GUTYpALlUK HAa BrpajieH TpaHnchopmaTop
BIIMSSIT BBPXY HUBATa HA MarHUTHOTO TOJI€ B U3JI0KEHUTE MIOMEIIEHUS U ONPEACIIIME METOIU 3a
TAXHOTO HamalsiBaHe. Upe3 cuMmynanus ca pasrielaHd pa3iMyHU BapUaHTHU 3a EKpaHHpaHEe U €
M3CIIe/IBaHa Bb3MOKHOCTTA HUBATa J1a ObAaT noHmxkeHu noj mnpara ot 0.4 uT.

2. Occupational Exposure to Electromagnetic Fields—Different from General Public
Exposure and Laboratory Studies.

Hansson Mild, K.; Mattsson, M.-O.; Jeschke, P.; Israel, M.; Ivanova, M.; Shalamanova, T.

Int. J. Environ. Res. Public Health 2023, 20, 6552. https://doi.org/10.3390/ijerph20166552

The designs of in vivo, in vitro and in silico studies do not adequately reflect the characteristics of
long-term occupational EMF exposure; the higher exposure levels permitted for employees are
nevertheless extrapolated on this basis. Epidemiological studies consider occupational exposure
only in a very general way, if at all. There is a lack of detailed descriptive data on long-term
occupational exposure over the duration of the working life. Most studies reflect exposure
characteristics of the general population, exposures which are long-term, but at a comparably low
level. Occupational exposure is often intermittent with high peak power followed by periods with
no exposure. Furthermore, the EU EMF-Directive 2013/35/EU states a demand for occupational
health surveillance, the outcome of which would be of great help to epidemiologists studying the
health effects of EMF exposure. This paper thus aims to outline and specify differences between
public and occupational exposure and to increase the understanding of specific aspects of
occupational exposure which are important for long-term health considerations. This could lead to
a future protection concept against possible hazards based on adequate descriptions of long-term
exposures and also include supplementary descriptive features such as a “reset time” of biological
systems and accurate dose quantities.

BG:

JM3aifHbpT Ha in vivo, in vitro u in silico u3cneaBaHMATa HE OTpa3sBa B JOCTaThbUHA CTENEH
cnenudukara Ha IBATOCpOYHATA nMpodecronamHa excrno3unus Ha EMII; Benpexn ToBa UMEHHO
[0 TO3M KPHUTEpPHUH C€ HU3BBPIIBA EKCTPAIOJalMsl MpPU TO-BUCOKUTE HHMBA Ha EKCIO3MIUS,
JOMyCTUMH 3a pabotenmure. EMuaeMnonornaHuTe U3ciaenBaHus pasriexaaT npodecuoHamHaTa
eKCMO3MILUSA CaMO [0 MHOTO OOl HAuMH, aKko M300m0 s pasrnexnar. Jlumesar mojapoOHU
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ONKCATEeNHU JAaHHU 32 IBJITOCPOYHA MPO(ecHOHaTHA EKCHO3MLMS Tpe3 IeNnus MepHoj Ha
paborocmniocooHOCT. [ToBeUeTo mpoyuyBaHus OTpa3siBaT XapaKTEPUCTHUKUTE Ha EKCIO3MIMATA Ha
o0Iara momynanuss — JIBJACOCPOYHA, HO IPU CPABHHUTEIHO HUCKM HMBA. lIpodecronannara
€KCTIO3HIIUS YECTO € MHTEPMHUTEHTHA, C BUCOKA MTMKOBAa MOIUIHOCT, TIOCJIEBaHa OT TIeprUoIu Oe3
excnio3unus. Ocsen ToBa, upextuBa Ha EC 3a EMII 2013/35/EC npeasmkaa 3a1bKeHHE 32
npoWIAKTUYCH 3ApaBEH KOHTPOJ Ha paboTeuuTe, YUHTO pe3yarar Ou OWil M3KITHOUYHUTEITHO
TIOJIC3CH 3a CMUJIEMHUOJIO3UTE, U3ydaBally 3paBHUTE edekTu oT ekcnozunusTra Ha EMII. [lenra
Ha HacTosmiara pabora € Ja oueprac W YTOYHH PA3IUKUTE MEXIy OOIIEeCTBEHATa W
npodecuoHaHaTa EKCIO3UIMS W Ja TOBHIIM pPa30MpaHeTO Ha ClHeHU(UYHUTE acHeKTH Ha
npodecrHoHaTHATA EKCIIO3HIINS, KOUTO Ca BaXKHU 32 IBJITOCPOYHUTE 3/IPaBHH MOCIECICTBHS. ToBa
Ou MOTJIO Ja ToBeze 10 Ob/eIna KOHIICTIIUS 3a 3alluTa CPEIly Bb3MOKHU PUCKOBE, Oa3upaHa Ha
aJICKBaTHU ONKCAaHUS Ha JIBJITOCPOYHATA EKCIIO3UIMS, KAaTO BKJIKOYBA M JIOIBIHUTCIHU
OIMHMCATETHA XaPaKTEPUCTUKH, KATO ,,BpeMe 3a BH3CTAHOBSBAaHE Ha OMOJIOTHYHUTE CUCTEMH U
TOYHU KOJIMYECTBEHU JIO3H.

3. Protection of Workers Exposed to Radiofrequency Electromagnetic Fields: A
Perspective on Open Questions in the Context of the New ICNIRP 2020 Guidelines,
Jeschke, P.; Altekoster, C.; Soyka, F.; Hansson Mild, K.; Wilén, J.; Israel, M.; Ivanova, M.;
Shalamanova, T.; Schiessl, K.; Stam, R.

Frontiers in Public Health, 2022, https://doi.org/10.3389/fpubh.2022.875946

Workers in occupational settings are usually exposed to numerous sources of electromagnetic
fields (EMF) and to different physical agents. Risk assessment for industrial workplaces
concerning EMF is not only relevant to operators of devices or machinery emitting EMF, but also
to support-workers, bystanders, service and maintenance personnel, and even visitors.
Radiofrequency EMF guidelines published in 2020 by the International Commission on Non-
lonizing Radiation Protection (ICNIRP) may also be indirectly applied to assess risks emerging
from EMF sources at workplaces by technical standards or legislation. To review the applicability
and adequacy to assess exposure to EMF in occupational settings in the European Union, the most
current ICNIRP guidelines on radiofrequency EMF are reviewed. Relevant ICNIRP fundamentals
and principles are introduced, followed by practical aspects of exposure assessment. To conclude,
open questions are formulated pointing out gaps between the guidelines' principles and
occupational practice, such as the impact of hot and humid environments and physical activity or
controversies around ICNIRPS's reduction factors in view of assessment uncertainty in general.
Thus, the article aims to provide scientific policy advisors, labor inspectors, or experts developing
standards with a profound understanding about ICNIRP guidelines' applicability to assess hazards
related to radiofrequency EMF in occupational settings. Copyright © 2022 Jeschke, Altekdster,
Hansson Mild, Israel, Ivanova, Schiessl, Shalamanova, Soyka, Stam and Wilén.

BG

PaGotHunuTe B npodecuoHaIHu cpein 0OUKHOBEHO Ca M3JI0KEHU Ha €KCIO3UIUS OT MHOKECTBO
M3TOYHHUIM Ha enekTpoMmarHUTHU mnoneta (EMII), kakTo M Ha pa3nuyHu (GU3UYHU (HAKTOpH.
Onenkara Ha pucka 3a pabotHuTe Mecta no otHouieHnue Ha EMII He ce oTHacs camo A0
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OIEpaTOPUTE HAa YCTPOMCTBA MM MamuHU, u3irbuBamu EMIIL, HO M 10 mOMOIIEH IepcoHall,
Ha0JII01aTeNH, CITY)KUTEU M0 00CTyKBaHE U MOAJIPHKKA, KAKTO U /10 TTOCETUTEIH.
[Ipenopbkute 3a panumouectorHu EMII, nybnuxyBanu npe3 2020 r. or MexnyHaponHara
KOMHCHS 3a 3ammuTta oT Hehonusupamo u3irbuBane (ICNIRP), morar cbmo nma ce mpuiarat
KOCBEHO 3a OIIEHKa Ha PUCKOBETE, MPOM3THYANM OT u3TouHui Ha EMII Ha paboTHuTEe MecTa,
Yype3 TEXHUYECKM CTaHJapTH WIM 3aKOHOAATEJICTBO. 3a Ja Ce Mperjieaa MNPUIIOKHUMOCTTa U
aJIeKBaTHOCTTA Ha OIeHKaTa Ha ekcrio3unmsata Ha EMII B npodecnonannu cpeau B EBponelickus
Ch103, ca pasrienanu Haii-akTyanHuTe Hacoku Ha ICNIRP 3a paguodyectornu EMII. IIpeacraBenun
ca cpoTBeTHUTE OcHOBHM mnpuHuunu Ha ICNIRP, cien xoero ce pasriaexaaT NpakTHUYECKUTE
aCIEKTH HA OLIEHKATa HAa €KCIO3ULUATA.

B 3akmrouenue ca popMympanu OTBOPEHU BBIIPOCH, TOCOYBAIIM PA3PUBUTE MEKIY NPUHIIUITUTE
Ha HACOKUTE U MTPaKTHKaTa Ha pabOTHOTO MSICTO, KATO HAIIPUMEP BIUSHUETO Ha TOPEIIH U BIaKHU
ycioBUA U (hpru3nyeckata akTUBHOCT, MJIM IMPOTUBOPEUHATA OKOJO KOPEKIMOHHUTE (aKTOpH Ha
ICNIRP BBB Bpb3Ka ¢ 0011aTa HECUTYPHOCT MPHU OIICHKATA.

Cratusita uMa 3a Led Ja NPeJoCTaBU Ha HAyYHUTE KOHCYJITAHTH, TPYIOBUTE HMHCIEKTOPH U
eKcriepTuTe, pa3paboTBallld CTaHIAPTH, 33AbI00YEHO pa3OupaHe OTHOCHO MPHIOKHMOCTTa Ha
npenopbkute Ha ICNIRP 3a onenka Ha omacHocTuTe, cBbp3aHu c paauodectoTHu EMII B
npodecroHaHu Cpeu.

4. Evaluation of the electromagnetic field and safety zones of existing base stations
upgraded with 5G massive mimo antennas,

Ts. Shalamanova, Hr. Petkova, M. Israel, M. Ivanova, V. Zaryabova,

RAD Conf. Proc, vol. 6, 2022, pp. 82-86, http://doi.org/10.21175/RadProc.2022.15

The mass penetration of fifth-generation (5G) technology is already a fact. One of the challenges
regarding the implementation of 5G networks in Bulgaria is the problem related to the assessment
of electromagnetic exposure and determination of safety zones (SZ). Bulgaria has more restrictive
national legislation for the protection of public health from exposure to electromagnetic fields
(EMF) than the Recommendation 1999/519/EC [1] and ICNIRP guidelines [2]. The first stage of
the implementation of 5G undergoes of the upgrading the existing base stations with new
installations. This fact raised many questions about the possibility of the maximal permissible
values being exceeded. The method in the national legislation for the theoretical calculation of SZ
around telecommunication transmitters is based on a conservative approach. It was clear that
applying such a method would lead to unrealistically large SZ and will complicate the realization
of planned additional 5G emitters on a particular place. The SZ assessment based on the
conventional approach was also a complex task for the previous 3G and 4G technologies, but the
situation seems more difficult when existing sites must be upgraded with new 5G installations,
especially in the urban areas. The presence of different technologies on a certain base station
requires the assessment of combined EMF exposure. The specifics of 5G New Radio (NR),
characterized by intelligent technologies such as Massive MIMO (Multi-Input Multiple-Output)
and beamforming, should also have to be taken into account in this evaluation process. The paper
demonstrates the theoretical calculation of the SZ of an existing base station, which is planned to
be upgraded with 5G smart antennas. We modified the current method for determination of the SZ
boundary around telecommunication sources, which takes into account the specifics of the 5G
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technology. The application of this method will make the safety evaluation more realistic and the
upgrade of existing base stations with the 5G installations to be possible.

BG

MacoBoTO BHEIpsIBAHE HA TEXHOJOTMHM OT mero mokosnenue (5G) Beue e dakr. EgHo ot
Mpelrn3BUKaTENICTBATA MPU U3rpakaaHeTo Ha 5G Mpexu B bbarapus e npoOiaemMbT, CBbp3aH ¢
OLIEHKaTa Ha EJEKTPOMAarHUTHATa EKCIO3MILHMS M OIPENEeNITHETO Ha XUTHEHHO-3aIMTHA 30HA
(X33). bbarapus uma MO-PECTPUKTHBHO HAIIMOHAIHO 3aKOHOJATEICTBO 3a 3alldTa Ha
HaceneHneTo ot enekrpoMaruutau noseta (EMII) B cpaBuenue ¢ [lpenopska 1999/519/EC [1] u
npenopbkute Ha ICNIRP [2].

[IppBuUAT eram oT BHeApsiBaHETO Ha 5G BKIIOUBA HAATPAXKAAHETO Ha CHIIECTBYBALIUTE 0a30BH
CTaHIIMM C HOBM M3JIbuBaTeNu. To3u (akT mOBAUra MHOXKECTBO BBIIPOCH OTHOCHO Bb3MOKHOCTTA
na ObJIaT HAJBUILIEHW MAaKCUMAIHO gonyctumute croiHoctd Ha EMII. Metonst, nmpenBuaceH B
HAI[MOHATTHOTO  3aKOHOJATENICTBO 3a  TEOPETHYHO  u3uuciasBaHe Ha X33  OKoJo
TEJIEKOMYHUKAIIMOHHUTE M3TbYBATENH, ce 0a3upa Ha KOHcepBaTuBeH monaxoj. CraBa sICHO, 4e
MPUJIATaHETO Ha TaKkbB METOJ OM JOBEJIO 0 HepealucTUYHO rojeMu X33 u OU YCIOKHHUIIO
peanu3upaHeTo Ha ITAHUPAHUTE JOMIBIHUTENHN SG H3IIbUBaTENN HA JaIEHO MSCTO.

Onenkara Ha X33 1m0 KOHBEHIIMOHATHHS MOJIXOJ Oellle CloXKHA 3a/a4a U U MPH MPEIUIIHUTE
texHosoruu 3G u 4G, HO cuTyanusATa U3IJIEkKAA OLIE MO-TPYAHA, KOraTo ChIIECTBYBAILU O0EKTH
TpsOBa Aa ObJAT HAATPAACHU C AONBJIHUTENHU SG cucTeMu, 0COOEHO B ypOaHU3UPAHH PaioHHU.
[IpuchcTBHETO HA PA3NUYHM TEXHOJOTMM Ha JajeHa 0a30Ba CTAHIUS M3HMCKBA OILIEHKA Ha
komOuHupanata EMII ekcniozunusa. Cnenudukara Ha SG New Radio (NR), xapakrepusupana c
MHTEIMICHTHH TexHosornu kato Massive MIMO (Multi-Input Multiple-Output) u Beamforming,
ChIIO TPsIOBa 1a ObJIe B3eTa MPEBU B TO3U MPOIEC HA OICHKA.

B cratusTa € 1eMOHCTpUPAHO TEOPETUYHOTO M3UHUCIsiBaHe HAa X33 Ha ChllecTBYBalla 0a3oBa
CTaHIIMs, TUTaHUpaHa 3a MojepHu3auus ¢ 5G akTuBHM aHTeHU. Hactosmata Meronuka 3a
ompenensHe Ha X33 OKOJIO TEIEeKOMYHHKAIIMOHHW HW3TOYHHIIM, € aJalnTHpaHa KaTo € B3eTa
npenBun crneundukara Ha 5G TexHonorusTa. llpunmaranero Ha TO3WM MOAXOJ M€ HAMpPaBH
OIIEHKAaTa Ha €KCIIO3UIUTA TIO-PEATMCTHYHA U 1€ TI03BOJIM HAATPaXkIaHe Ha CHIIECTBYBAIIUTE
0a30BH cTaHIIMU C HOBU 5G M3IIBYBATENH.

5. General public and workers protection on using optical radiation sources for cosmetic
purposes,

M. Ivanova, M. Israel, Ts. Shalamanova, Hr. Petkova, V. Zaryabova, M. Stoynovska

RAD Conf. Proc, vol. 6, 2022, pp. 98-102, http://doi.org/10.21175/RadProc.2022.18

Numerous sources emitting high levels of optical radiation are used for cosmetic purposes, but
data available on human health protection differ significantly amongst different countries. The
great variety of cosmetics’ sources and their application by different population groups are the
causes that make this problem an important public health and social issue. The literature review
performed by the International Commission on Non-lonising Radiation Protection (ICNIRP)
shows that legislation of different countries and organizations covers devices considered as
medical. There is no such legislation for most of the cosmetic devices. For many optical sources,
only technological standards exist that regulate the product’s performance. For others, the
requirements are set in nonmandatory standards. A serious problem with the human health
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protection on use of such devices is that their application is a personal choice of the user - the
exposure is voluntary. Our country has no policy for this type of optical radiation application
except for the workers. A Directive for the protection of workers with similar sources is
implemented in EU countries and transposed in Bulgaria, but its application is limited for use in
cosmetics. Generally, the legislation covers applications of optical radiation defined as medical
treatment only. There are no data on the number and qualifications of staff providing treatment in
cosmetics. A policy for safety and health protection in this field is commonly missing for general
public protection. Here, in this paper, the problem is addressed to the common sources used for
cosmetics purposes (solaria, IPL systems). This article focuses on the common sources used for
cosmetic purposes (tanning beds, IPL systems). The specific risks associated with the application
of the sources are discussed. Based on the analysis of the problem, a development of specific
legislation, corresponding to the specific health risks is proposed. The single data we have from
measurements performed in cosmetic studios with sunbeds show increased risk for the personnel
and users as well. The aim of the study is to propose development of a policy for health protection
on using optical radiation sources for therapeutic and cosmetic applications on the basis of
scientific literature and on our own experience.

BG

MHOXECTBO HM3TOYHMIIM, W3JIbYBAIM BHCOKM HHMBA HAa ONTHUYHA pajualus, c€ H3I0J3BaT 3a
KO3METUYHH LI€JI1, HO HAJIMYHUTE TaHHU OTHOCHO 3al1TaTa Ha YOBEIIKOTO 3paBe CE pa3indaBaT
3HAQUUTEIIHO MEXAY OTACIHUTE IbpkaBu. ToBa pazHooOpa3ue OT M3TOYHHUIIM U HAYMHU HA
MIPUIIOKEHUE, OTIPEeielis 3HAUMMOCTTa Ha BhIIPOCa KaTo BayKEH MPoOIieM Ha 001IECTBEHOTO 3/IpaBe.
[IpernensT Ha nuTeparypaTa, U3BbpPLIEH OT MeXAyHapoJHaTa KOMHUCHUS 3a 3allluTa OT
Herionnsupamy pueHus (ICNIRP), moka3Ba, ye 3aKOHOJATEICTBOTO B Pa3IMYHUTE CTPAHHU U
OopraHu3anuu oOxBallla W3TOYHHMIIM, KOUTO CE€ M3IO0JI3BAT 32 MEAMIMHCKH IIeJIM. 3a IOBEUYETO
ypelu, U3M0JI3BaHU 3a KO3METHUYHH LI€JIM, TAKOBA 3aKOHOAATEJICTBO JIMIICBA. 3a peAula ONTHYHH
M3TOYHUIIM CHIIECTBYBAT CAMO TE€XHOJOTUYHU CTaHAAPTHU, KOUTO PETyIUpaT XapaKTePUCTUKUTE
Ha MPOJYKTa. 3a APYrd U3TOYHMIIM U3UCKBAHUATA Ca 3aJ0KEHU B HE3aJbJDKUTEIHHU CTaHIAPTH.
Cepuro3zen npo0OiieM 3a 3anuTaTa Ha 37paBeTo MpH yrnoTpedara Ha TaKHBa YCTPOUCTBA € (DAKTHT,
4ye TAXHOTO MPHIIOKEHUE MPEACTaBIsABA JIMUEH M300p Ha MOTPEOUTENsS — T.€. eKCIIO3UIIUATA €
nobpoBosiHa. B Hamiata crpaHa JMIcBa MOJUTUKA OTHOCHO TO3W THI ONTHYHH JIBYEHUS, C
M3KJTIOYEHHE Ha CllydauTe, kacaemu padoreunmte. B nppkasute o EC e BbBeeHa AUPEKTHBRA 3a
3aImmmTa Ha paboTenuTe, KOSTO € TPAaHCMOHUpaHa U B bbirapus, HO HEWHOTO MPHUIIOKEHUE €
OTPaHMYEHO MO OTHOIICHHE Ha M3TOYHUIMTE HA ONTHYHHU JIbYEHUS B KO3METHUKAaTa.
3aKOHO/IATENICTBOTO OOXBAallla CaMO MPUIIOKECHHUS HA ONTHYHU JIHUYCHUS 332 MEIAUIIMHCKU IEJIH.
Hsma nannu 3a 6post u kBanudukausaTa Ha MepcoHaa, MPeIoCTaBsI KOZMETHYHH TPOIeTypH.
OO0ma noiauTHKa 3a 37paBe M 0€30MacHOCT B Ta3u OOJIACT MO OTHOIIEHHE Ha HACEIEHHETO
MPaKTUYECKH JHUMCBa. B HacTosmiata craTtusi mpoOIeMbT ce pasriek]a BbB BPb3Ka C MacoBO
M3M0JI3BAaHUTE U3TOYHHUIM 332 KOBMETUYHHU Lieau - conapuyMu u [PL cucremu. Ananusnpanu ca
CHenu(pUIHUTE PUCKOBE, CBEP3aHU C TSIXHOTO MpHIOKeHNEe. Bb3 0OCHOBa HAa U3BBPIICHUS aHATN3
ce MpenopbyBa Ch3JaBaHe Ha HOpMaTHBHa ypenda, cboOpazeHa CchC CHEU(PUUYHHUTE 3ApPaBHU
puckoBe. OrpaHMYEHUTE TaHHHU OT IPOBEIEHU U3MEPBAHUS B KO3METHYHHU CTYIUA ChC COJAPUYMHU
MOKa3BaT MOBUIIIEH PUCK KaKTO 3a MEpCcoHala, Taka U 3a morpedburenute. Llenra Ha uscneasaneTo
€ J1a ce MpeUIoKH pa3paboTBaHe Ha MOJUTHKA 32 3/[paBHA 3allUTa MPU U3MOI3BAHE HA U3TOYHHIIN
Ha ONTHUYHU JIYEHUS 3a TEPANIEeBTUUHU M KO3METUYHH MPHUIIOKEHUSI, HA OCHOBAaTa Ha JJAHHUTE B
Hay4HaTa JuTepaTypa, KakTo U Ha HallUs MPAKTUYECKU OIUT.



6. Evaluation of electromagnetic field exposure of general public around
telecommunication sources,

Ivanova, M.; Shalamanova, Ts.; Zaryabova, V.; lvanova, P.; Topalova, Iv.; Israel, M.

RAD Conference Proceedings, Pages: 191-196, 2019, https://doi.org/10.21175/RadProc.2018.41

The exposure to radiofrequency electromagnetic fields (RF EMF) in the living environment is due
to variety of sources, predominantly for telecommunications — radio and TV stations and base
stations for mobile communication emitting in the frequency range from 100 kHz to several GHz.
In recent years, research has shown that such systems have significantly increased RF EMF levels
in urban areas compared to those measured in the 1980s, when the major sources in the
environment were analogue radio and television stations. The aim of the report is to present the
assessment of electromagnetic field exposure to the general public from telecommunication
sources on the territory of the country. Separate data from measurement and exposure assessment
of RF EMF levels around base stations for mobile communication and Radio and TV stations are
considered. The data contain results of spot measurements of RF EMF levels emitted by separate
base stations for mobile communication and radio and TV stations and spot measurements in areas
with a high density of RF EMF sources — 105 regions in the country. It covers 1376 base stations
and 280 radio and TV stations. The received results show that RF EMF levels are below the
permissible levels according to the national legislation. Higher values, within the exposure limits,
are found in areas with large number of sources or when the emitters are mounted on small height,
but in such cases the values are less than 30% of those in national legislation. Compared to the
European legislation the registered RF EMF levels are below 1 % of exposure limits. The measured
values of the electric field strengths and power densities around the radio and television stations
are within the exposure limits according to the national legislation. Values above exposure limits
have been found in 1-2% of cases, but they were measured outside the urban areas where only
incidental stay of the general public is possible. In comparison to the European legislation (Council
Recommendation 1999/519/EC) measured values of the electric field strength and power density
around radio and TV stations are well below the limit values.
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Excno3unusita Ha paguodectoTHU enektpomaruutHu nosera (PY EMII) B sxu3Henara cpena ce
IBIIKU Ha pa3HOOOPa3HU U3TOYHUIM, OCHOBHO TEIEKOMYHUKAIIMOHHH — PAIO- U TEJICBU3UOHHH
npeAaBaTe v U 0a30BU CTAHIIUU 32 MOOWJTHU KOMYHUKAIUH, U3JTbYBAIIM B YECTOTHHS JTUATIa30H
ot 100 kHz no nsxonko GHz. IIpe3 mocneaHute TrOOuHU U3CIEIBAHUATA TMOKa3BaT, 4e TE3U
CHUCTEMHM ca JIOBEJIM JI0 3HAUMTENHO mnoBuinaBaHe Ha HuBarta Ha PU EMII B ypOanusupanute
TEPUTOPUU B CpaBHEHUE C u3MepeHutTe npe3 80-te roanHu Ha XX BEK, KOraTo OCHOBHHTE
M3TOYHUIIMA B OKOJTHATA cpejia ca OMTi aHAJOTOBUTE PAMO- M TEJICBU3UOHHU CTAHITUU.

[enra Ha HacTOAIMA JOKJIAJ € Ja IMPEICTaBU OLEHKAa HAa €KCIO3WLMATA HAa HACEIEHUETO Ha
€JIEKTPOMArHUTHYU MOJIETa OT TEJIEKOMYHUKAIMOHHU M3TOYHHUIIM HA TEPUTOPHSTA HA CTpaHaTa.
Pasrnenanu ca oTaenHu TaHHU OT U3MEpPBaHUs U OLEHKU Ha ekcnozunusara Ha PY EMII okomo
0a30BM CTaHIIMU 32 MOOWJIHM KOMYHHUKAIIMH, KAKTO M OKOJO paauo- W TEJICBU3MOHHH
MpeIaBaTeH.

JlaHHWTE BKJIFOYBAT PE3YyJITaTH OT TOYKOBH M3MepBaHus Ha HuBata Ha PU EMII, n3nbuBanu ot
oTJeHA 0a30BU CTAHIIUU 32 MOOWIIHU KOMYHHUKAIIMH M Pau0- U TEIEBU3MOHHU CTaHIIMH, KAKTO
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U TOYKOBU M3MEpBaHUsS B pailoHu ¢ Bucoka mabTHOcT Ha PY EMII usroununu — obmo 105
peruona B crpanarta. [IpoyuBanero ooxBamia 1376 6a3oBu cranmuu 1 280 paano- U TeICBU3NOHHU
IIpelaBaTesl.

[Tonydyenute pesynaratd mokasmar, 4ye HuBara Ha PU EMII ca mox mpeaenHo IOMYyCTUMHTE
CTOMHOCTH, OMNpEACNICHH B HAIMOHAIHOTO 3aKOHOAATENCTBO. I[l0-BHCOKM CTOMHOCTH, HO B
paMKWTE Ha JOMYCTUMHTE HHMBA Ha EKCIIO3UIUS, Ca YCTAaHOBEHH B palOHH C TOJISIM Opoii
W3TOYHULIM WM TPU pa3lojiaraHe Ha M3TbUBATENIMTE HA Majka BUCOYMHA; B TE3U CIydyau
U3MEPEHUTE CTOMHOCTH He HaaBumaBaT 30% OT MNpeAesHUTEe CTOMHOCTH, OIPENCICHU B
HallMOHAJTHaTa HOpPMAaTUBHA ypenda. B cpaBHeHHe C €BPONEUCKOTO 3aKOHOJATEICTBO
peructpupanute HuBa Ha PY EMII ca nox 1% ot npenenHuTe CTOMHOCTH HA €KCITO3ULIMSL.
N3mepenuTe CTOMHOCTH Ha MHTEH3UTETA HA €IEKTPUYHOTO IOJI€ U IUTBTHOCTTA HAa MOIIHOCTTA
OKOJIO paJno- WU TEIEBU3MOHHUTE NPENaBaTeId Ca B PAMKUTE Ha MPEIEIHO JOMYCTUMHUTE
CTOMHOCTHU CHITIACHO HALIMOHATHOTO 3aKOHOAATENICTBO. [IpeBuiliaBane Ha IPeICIHUTE CTOMHOCTH
€ ycTaHoBeHO B 1-2% OT citydanTe, KaTo Te31 U3MEPBaHUs ca U3BbPIICHU H3BbH YPOAHU3UPAHUTE
TEPUTOPUH, KBJETO € BH3MOXKEH CaMO WHIIMJEHTEH MPECTON Ha HaceleHuero. B cpaBHeHue c
eBporeiickoTo 3akononaarenctBo ([Ipenopbka 1999/519/EO na ChBeTa) U3MEpPEHUTE CTOHHOCTH
Ha MHTCH3UTETa Ha EJEKTPUYHOTO IM0JI€ W IUIBTHOCTTAa HA MOIIHOCT OKOJIO paiauo- |
TEJIEBU3MOHHUTE CTAHIIMM Ca 3HAYUTEIHO MO/ MPEACIIHUTE CTOMHOCTH.

7. Occupational exposure to electromagnetic field — Transposition of the European
policy,

Israel, M.; Ivanova, M.; Zaryabova, V.; Shalamanova, T.; lvanova, P.

RAD Conference Proceedings, Pages: 197-201, 2019, https://doi.org/10.21175/RadProc.2018.42

The health policy connected with electromagnetic fields’ exposure of workers in Europe was
developed on the basis of the ICNIRP Guidelines through the implementation of the Directive
2013/35/EC. The transposition of the EU Directive into the national legislation is a large process
including the implementation of an ordinance, training of employers and workers, occupational
health services, specialists performing measurements. An additional activity is the development of
standard methods of risk assessment for practical implementation valid for concrete occupations
and workplaces. Special attention should be paid to the workplaces with magnetic resonance
imaging.

BG

3/paBHaTa MOJUTHKA, CBbpP3aHa C €KCIIO3UIUATAa Ha pabOTEIN B YCIOBHS Ha €JIeKTPOMArHUTHU
nonera B EBpona, e paspaborena Ha 6a3zara Ha npenopbkute Ha ICNIRP upe3 npuaranero Ha
HupextuBa 2013/35/EC. Tpancnonupaneto Ha JlupektuBara Ha EC B HalMOHAIHOTO
3aKOHOJIATEJICTBO TIPEJICTABIIsSIBA OOIIMPEH TPOIEC, BKIIOYBAIN BHBEXKJIaHETO Ha Hapenaoda,
oOydyeHue Ha paOoromarenu W paboTely, ydyacTHe Ha CIykOM MO TpyaoBa MEAWLMHA U
CTICIMANNCTH, W3BBPIIBANIM H3MepBaHus. JlombIHUTENHA JAEeHHOCT € pa3paboTBaHETO Ha
CTaHJApTHU METOJM 32 OIIEHKA Ha PHUCKA 3a MPAKTUYECKO NMPUIIOKEHUE, BAIUIHU 32 KOHKPETHU
npodecun u padborHu Mecta. OcobeHO BHHMaHUE clie[iBa Ja ce 00bpHEe Ha pabOTHUTE MecTa C
SIPEHO-MarHUTEH PE30HAHC.
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8. Nonionizing Radiation: Exposure Assessment and Risk, Electromagnetic Fields in
Biology and Medicine

Israel, M.; Ivanova, M.; Zaryabova, V.; Shalamanova, T.

(Book Chapter), 2015, pp. 319 — 341, https://doi.org/10.1201/b18148-24

Wireless technologies are implemented in the whole life of the people during the last years. They
enter everywhere in industry, medicine, transport, communication, media, data processing, etc.
One of the main applications of wireless technology is the communication service. Following the
development of mobile telephony, the technology passed through analog (1G) to digital system-
from 2G (Global System for Mobile Communication [GSM]), 2.5 G (General Packet Radio
Service [GPRS]), 3G (Universal Mobile Telecommunication System [UMTS]) to 4G (IP-based
network) technology. Meanwhile, wireless local area network (WLAN); Worldwide
Interoperability for Microwave Access (WiIMAX); Bluetooth; digital enhanced cordless
telecommunication (DECT) telephones; the ultra wide band imaging data processing technology
in medicine, science, and technology ultra wide band (UWB); and many other applications are
also in development and in practice. © 2015 by Taylor & Francis Group, LLC.
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Be3knvHNTE TEXHOIOTHN HABIIM3aT BHB BCHUKHM aclIeKTH Ha KMBOTA HA XOpara Mpe3 MOCIeTHUTE
roguHu. Te HaMHUpaT NPUIOKEHHE B UHIYCTPUSITA, MEAUIIMHATA, TPAHCIIOPTA, KOMYHUKAIIUUTE,
MeauuTe, 0O0paboTKaTa Ha JaHHU W JpYyrd oOmacth. EJHO OT OCHOBHUTE NPHIIOKEHHS Ha
O0e3kMuHaTa TEXHOJOTHS € B KOMYHUKaUMOHHHTE yciayru. C pa3BUTHETO Ha MOOMIIHATa
TeneOoHUs, TEXHOJIOTHATA TpeMuHaBa oT aHasorosa (1G) ksm nudposa cucrema — ot 2G (Global
System for Mobile Communication [GSM]), 2.5G (General Packet Radio Service [GPRS]), 3G
(Universal Mobile Telecommunication System [UMTS]) o 4G. MexayBpeMeHHO ce pa3BUBaT U
MPAKTUYECKH CE€ TMpHUIaraT TeXHOJIOTMH KaTo Oe3kuyHu jJokaaHu mMpexu (WLAN), Worldwide
Interoperability for Microwave Access (WiMAX), Bluetooth, Tenedonu ¢ mudpoBo 6e3xudHO
KoMyHHUKalmoHHo obopyzasane (DECT), o6paboTka Ha JaHHM C IIUPOKOJEHTOBO M3JIbYBAHE B
MeauIHaTa, Haykata u Texnosnoruure (UWB) 1 MHOTO Apyru npuiioKeHusl.

9. Pilot study of extremely low frequency magnetic fields emitted by transformers in
dwellings. Social aspects,

Zaryabova, V.; Shalamanova, T.; Israel, M.,

Electromagnetic Biology and Medicine, 2013, Pages 209-217
https://doi.org/10.3109/15368378.2013.776431

A large number of epidemiologic studies examining the potential effect of residential exposure to
extremely-low frequency (ELF) magnetic fields and childhood leukemia have been published.
Two pooled analyses [Ahlbom A, Day N, Feychting M, Roman E, Skinner J, Dockerty J, Linet M,
et al. (2000). A pooled analysis of magnetic fields and childhood leukaemia. Br J Cancer.
83(5):692-698; Greenland S, Sheppard AR, Kaune WT, Poole C, Kelsh AM (2000). A pooled
analysis of magnetic fields, wire codes, and childhood leukemia. Epidemiology. 11(6):624-634],
which included the major epidemiologic studies on ELF magnetic fields and childhood leukemia
showed twofold increase in childhood leukemia risk in association with residential ELF exposure
above 0.3-0.4 uT. Based on "limited" epidemiologic evidence linking ELF exposure to childhood
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leukemia and "inadequate evidence" for carcinogenicity of ELF in rodent bioassays, the
International Agency for Research on Cancer (IARC) classified ELF magnetic fields as a possible
human carcinogen (2B classification) [International Agency for Research on Cancer (IARC)
(2002). Non-ionizing radiation, Part 1: Static and extremely low-frequency (ELF) electric and
magnetic fields. IARC monographs on the evaluation of carcinogenic risks to humans. Vol. 80.
IARC Press: Lyon], confirmed by WHO on the basis of studies published after 2000 [World Health
Organization. Extremely low frequency fields. In: 238 Environmental health criteria, Geneva:
WHO; 2007]. The analysis of more recent studies of ELF magnetic fields and childhood leukemia
had small findings and propose methodological improvements concerning the uncertainties in
epidemiological approaches and exposure assessment, bias in selection of controls [Kheifets L,
Oksuzyan S (2008). Exposure assessment and other challenges in non-ionizing radiation studies
of childhood leukaemia. Radiat Prot Dosimetry. 132(2):139-147]. By the end of 2010, 37 countries
had been identified for possible participation in the International study TRANSEXPO. The pilot
work has been completed in five countries (Finland, Hungary, Israel, Switzerland and Bulgaria).
In 2008, Bulgaria through the National Centre of Public Health Protection joined with pilot study
in TRANSEXPO Project. At this first stage of the project our investigation was directed to
performing measurements in dwellings with built-in transformer stations, collecting data of
population and cancer registry and choosing the epidemiology design feasible for continuing the
project. Taking into account the available sources of information in Bulgaria (different registers of
the population) needed for epidemiological approach, it was found that the most appropriate
epidemiology design would be the nested case-control study. Control group could be collected in
accordance with the international requirements for such epidemiological studies. This approach
could be modified in the course of the further study in order to ensure achievement of the purposes
of the main international requirements of the study. © Informa UK Ltd.
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I"omstm O6poit enuieMnoIornyHU U3CIeIBaHNS Ca IOCBETEHH Ha OLIEHKATa Ha MOTEHIUATHUS e(eKT
OT eKCITO3UIMs Ha CBPBXHUCKOUeCTOTHH MarHuTHU nonieta (CHY)u pricka OT eTcKa JIeBKeMHUsl.
JBe m3cnensanus [Ahlbom A, Day N, Feychting M, Roman E, Skinner J, Dockerty J, Linet M, et
al. (2000). A pooled analysis of magnetic fields and childhood leukaemia. Br J Cancer. 83(5):692—
698; Greenland S, Sheppard AR, Kaune WT, Poole C, Kelsh AM (2000). A pooled analysis of
magnetic fields, wire codes, and childhood leukemia. Epidemiology. 11(6):624—634], BkirouBariu
OCHOBHUTE €MUAEMHOJIOTMYHN MPOYYBAHUS B Ta3u 00J1aCT, IOKa3BaT IBYKpaTHO Ha/IBUILIABaHE HA
pHCKa OT JeTcKa JeBKeMHus Ipu 6utoBa ekcrio3uius Ha CHY marauthu nonera vag 0.3—0.4 pT.
Ha ocHoBara Ha ,,orpaHHYeHH ENUACMUOJIOTMYHHU JOKA3aTEICTBA 3a BpPB3KA MEKIY
excriozunuaTta ce¢ CHY MarHuTHM nonera M JeTCKaTa JEBKEMHUsS, KaKTO U ,,HEJOCTaTbYHHU
JI0Ka3aTeJICTBa 3a KAHILIEPOTe€HEH €(EeKT NpU EeKCIIEPUMEHTAIHU H3CIEIBaHus C TpU3adH,
Mexnynaponnara arennust 3a uzciensane Ha paka (IARC) kmacudpumupa CHY marHuTHHTE
0JIETa KaTO Bh3MOJKEH KaHIIEpOreH 3a yoBeka (kiac 2B), koeTo mo-kbcHO Oe motBbpaeHo ot C30
Bb3 OCHOBA Ha IpoyuBaHus, myonukysanu cien 2000 r. [WHO (2007). Extremely low frequency
fields. Environmental Health Criteria 238. Geneva: WHOQO].

AHanu3bpT Ha O-HOBUTE M3cienBaHnusg oTHocHO CHY MarHuTHHTE MoseTa U 1eTCKaTa JEBKEMHUS
MOKa3Ba OrPaHUYEHU PE3yJATaTH M O4yepTaBa HEOOXOIUMOCT OT METOJIOJIOTMYHU MOJ00peHHs,
CBBP3aHU C HEONPEJEIECHOCTTA B €NMUJEMHOJIOTUYHNTE NOIXO0H, OLIEHKAaTa Ha €KCIO3ULMATA U
noaoopa Ha kouTpoaaute rpynu [Kheifets L, Oksuzyan S (2008). Exposure assessment and other



challenges in non-ionizing radiation studies of childhood leukaemia. Radiat Prot Dosimetry.
132(2):139-147].

Jo xpas Ha 2010 r. 37 qpprkaBu ca HIASHTH(PULIMPAHU 32 BB3MOXKHO y4acTHUE B MEXKITYHAPOTHOTO
n3cineaBane TRANSEXPO. I[luioTHUTe MNpOydyBaHUsSI ca OCBIIECTBEHW B IMET CTPAHH —
Ouunanaus, Yurapus, Mszpaen, lIseiimapus u bwearapus. Ilpes 2008 r. bwarapus, upes
Hanmonamuus neHTsp mo odmectBeHo 3apase u 3amuta (qaec HIIO3A), ce BKIIOYH B TUJIOTHHS
eran Ha mpoekta TRANSEXPO. B Tta3u mwpBa (aza uscinenaBaHeTo Oelie HACOYCHO KbM
U3BbpIIBAaHE HAa WM3MEpBaHUS B KWIKIIA C BrpajieHd TpadornocToBe, cbOMpaHe HAa JAHHU 3a
HACEJICHUETO U OHKOJIOTMYHATa 3a00JIeBaeMOCT U U300 Ha MOIX OIS SITHUIEMUOJIOTHYCH TH3aH
3a MPOJbJKABaHE Ha MPOEKTA.

C oren Ha HaJMYHUTE W3TOYHHWIIM HAa WHGpopMalus B bbirapus (pa3nudyHd pPErucTpu Ha
HACEJIEHHUETO), O¢ yCTaHOBEHO, Y€ HAN-MOAXOASIIMAT eMUJEMHOJIOTHYEH MOAXO0/ € BIOXKEHOTO
ClIydaii-koHTposia nmpoy4yBaHe. KoHTponHaTa rpyma Moxe aa 0b1e hopMupaHa B ChOTBETCTBUE C
MEXAYHApOJAHUTE HW3HUCKBaHHUS 3a TO3M THUMN H3cIeABaHUS. To3uM MOAXOA MOXe da Obae
JOMBJIHUTEITHO aJaNTHPaH B XOJla HA CJIEBAIIMTE €Talld, 3a Ja C€ TapaHTHpa IMOCTUTAHETO Ha
L[EIUTE U CbOTBETCTBUETO C OCHOBHUTE MEKIYHAPOIHU CTAHJAPTU HA IPOEKTA.

10. Electromagnetic field levels in the working environment in radio and TV stations,
Ivanova, M.; Zaryabova, V.; Shalamanova, Ts.; Israel, M.
The Environmentalist, 2007, pp.145-153, https://doi.org/ 10.1007/s10669-007-9060-5

Electromagnetic field sources used for communication always have been subject of serious
interest. There are many publications concerning exposure and risk assessment of the working in
such environment. Results of epidemiological study performed in Bulgaria in the 1990's show
exceeding of the maximal permissible values especially in radio stations for the personnel in 24 h
working shift [Israel et al. (1992). Study of the electromagnetic in its influence on personnel
working in radio and TV stations, Report, National Centre of Hygiene, Medical Ecology and
Nutrition; Israel and Tomov (2001). Epidemiological study of the effects of radiofrequency
radiation on operators in radio, TV and relay stations, Proceeding of the Eastern European
Regional Meeting and Workshop "Measurements and Criteria for Standard Harmonization in the
field of EMF Exposure” and WHO EMF Standards Harmonization Meeting, Varna, Bulgaria, 28
April-3 May, 2001, pp.145-153]. In the last years the situation is strongly influenced by the
development of the technology which leads to changes in equipment in radio and TV stations,
using lower power, facilitate the working regime. The paper presents data of exposure assessment
of different professional groups in selected radio and TV stations. Assessment is being performed
on basis of EMF parameters values and energetic load calculations according to the national
legislation. Data are compared with the results of previous investigation to evaluate the new
situation in this branch. Exposure levels are much lower than those in the previous study, and
lower compared to the exposure limits, as well [Israel et al. (1992). Study of the electromagnetic
in its influence on personnel working in radio and TV stations, Report, National Centre of Hygiene,
Medical Ecology and Nutrition; Israel and Tomov (2001). Epidemiological study of the effects of
radiofrequency radiation on operators in radio, TV and relay stations, Proceeding of the Eastern
European Regional Meeting and Workshop "Measurements and Criteria for Standard
Harmonization in the field of EMF Exposure™ and WHO EMF Standards Harmonization Meeting,
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Varna, Bulgaria, 28 April-3 May, 2001, pp.145-153]. © 2007 Springer Science+Business Media,
LLC.
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N3ToyHnnuTe HA IEKTPOMArHUTHH TIOJIETa, U3IOJI3BAaHH 32 KOMYHUKAIIWS, BHHATH ca OWIH 00EKT
Ha cepro3eH uHTepec. ChIIECTBYBAT MHOXECTBO ITyOJHKAIIMHM, MOCBETCHH Ha OIIEHKaTa Ha
EKCIO3UIUATA U PUCKA 3a padoTeNMTe B TakaBa cpela. Pe3ynratute OT emueMHOJIOTHYHU
poy4YBaHMs, poBelieHH B bbirapus npe3 90-Te ToAMHMU, MOKA3BaT HAJBUILIABAHE HA MPEICITHO
JOMYCTUMHTE CTOWHOCTH, OCOOCHO B pajJlio- CTAHIIMHTE, 3a MEepCOHama, paboTens Ha 24-4acoBU
cmenu [Israel et al. (1992)...; Israel and Tomov (2001)...].

[Ipe3 mocieHUTE TOAUHH CUTYAIUsATA CE MPOMEHS 3HAYUTEITHO TI0]] BIUSHUE HA TEXHOJIOTUIHOTO
pa3BUTHE, KOETO BOJU IO MOJICPHH3AIIMS HA 000PYIBAHETO B PAJINO- U TEIICBUSHOHHUTE CTAHIIHH,
HaMaJsIBAaHE HA M3JbYBAHATA MOIIHOCT W ONTHMH3UpaHe Ha paboTHHS pexxkuM. Hacrosmiarta
CTaTusl MPEJCTaBs JaHHU OT OIICHKA Ha CKCIIO3WIUATAa Ha pa3jiMyHu MPO(EeCHOHATHHU TPYIH B
MOI0OpaHM PAIMO- U TEJICBU3UOHHU CTAHIIHH.

OrneHkara € M3BBPIICHA Bb3 OCHOBA Ha M3MEPCHH MAapaMETPH Ha €JIEKTPOMArHUTHOTO IOJIC U
W3YNCICHUST HAa EHEePreTHYHOTO HATOBAapBaHE CBIJIACHO HAIMOHAIHOTO 3aKOHOJATEJICTBO.
JlaHHUTE ca CpaBHEHH C PE3YJITaTUTE OT MPEAXOIHHUTE IMPOYYBAHMS, 3a Ja CC aHAIU3UPa
aKTyaJTHaTa CUTYAI¥s B TO3H CEKTOP.

HuBara Ha €KCIO3UIIUS ca 3HAYMTEITHO [TO-HUCKU B CPABHEHHE C TE3H OT [10-CTAPUTE U3CIICIBAHMSI
U Cca MOJI IPE/ICTHO JOIYCTUMHUTE CTOMHOCTH, ONPEACIICHH OT HopMaTuBHaTa ypeaoa [Israel et al.
(1992)...; Israel and Tomov (2001)...].

11. EMF risk for operators mounting, adjusting and maintaining base stations.
Shalamanova, T., lliev, I, lvanova, M. et al.
Environmentalist 27, 545-549 (2007). https://doi.org/10.1007/s10669-007-9062-3

In the recent years concerns whether exposure to electromagnetic fields (EMF) from base station
antennae can cause adverse health effects are grown. Great attention is paid on risk of EMF
exposure to people living in a close proximity of base stations. In this issue, a point of interest is
the personnel mounting, adjusting and maintaining base stations. Their working tasks require stay
in high EMF levels' conditions. There are only few studies concerning this specific occupational
group. The results from our previous investigation (COST 281-Graz, 2006) show that in many
cases on performing some specific tasks operators are overexposed according to our national
legislation, and ICNIRP guidelines. Here, we present an extended study covering more base
stations and more precise scenario for performed tasks and working positions. Results of exposure
assessment are presented. They include energetic load calculations on the basis of Bulgarian
national legislation, and the corresponding SAR values. Data are used to determine permissible
time duration for each particular work operation and served as a base for limiting the exposure and
proposal for protective measures for the personnel. © 2007 Springer Science+Business Media,
LLC.
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Hp63 MOCJICIHUTE T'OANHU CC 3aCUJIBAT OIMMACCHUATA, Y€ CKCIIO3UIUATA C CJICKTPOMArHuTHHU I10JICTA
(EMH), M3IbYBAHU OT AaHTCHHUTE Ha 0a30BHTE CTAaHINH, MOKC 1a NPCAN3BHUKaA HeOar OIIPUATHO
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BB3/IeiicTBHE BHPXY 37paBeTo. OcoOeHO BHUMAaHUE ce 00pblla Ha PHCKa 3a XopaTta, KUBECIH B
HEMOoCpeACTBeHa OMU30CT 1O TakuBa CTaHUUU. B TO3M KOHTEKCT oOaue ChIIECTBEH WHTEpEC
MIpe/ICTaBIsABA U IEPCOHANA, KOWTO MOHTHPA, HACTPOWBA M MOTbp>Ka 0a30BUTE CTAaHITNH. TeXHUTE
CIIy>)keOHU 3aIbJKEHHUS] YECTO M3MCKBAT MPECTON B 30HM C BUCOKM HUBA Ha €JIEKTPOMArHUTHU
nosieta. ChbIleCTBYBaT CaMO HSIKOJIKO HM3CIEABaHMs, IIOCBETEHM Ha Ta3W KOHKPETHA
npodecuoHaHa rpyma. Pesynrarure ot Hamero npeaxoaHo npoyusane (COST 281 —I'parr, 2006)
MoKa3axa, 4e IpU HM3MbJIHCHHWE HA ONpEACNCHH CIeUM(UYHU 3a/a4d OINEPaTOPUTE HYECTO ca
W3JI0KEHU HA HUBA HA €JIEKTPOMArHUTHU MOJETa, KOUTO HAJIBUILIABAT JOMYCTUMHUTE CTOMHOCTH,
OIlpe/ie/IEeH!, KaKTO B HAI[MOHAJIHOTO 3aKOHOJATENICTBO, Taka U B mnpenopbkute Ha ICNIRP. B
HACTOAIIOTO Pa3UIMPEHO HU3CJe/ABaHe ca OOXBaHATH MO-rojiiM Opoil 0a30BM CTaHLUU MU ca
pa3paboTeHH MO-TIPEUU3HU CLEHAPUU 32 W3BBPIIBAHUTE ACHHOCTH M PAOOTHUTE MO3MIIUH.
[IpeacraBenn ca pe3ynTarure OT OLICHKAaTa Ha €KCIO3ULUATA, BKIIOYMTEIHO W3YMCICHUS Ha
€HePTUHHOTO HATOBAPBAaHE CBHITIACHO OBJITAPCKOTO 3aKOHOJATEIICTBO U ChOTBETHUTE CTOHHOCTH
Ha cnenu@uuHaTa norsiHaTa MOomHOCT (SAR). [TonydyeHure JaHHU ce M3MOI3BAT 32 ONPEICIISTHE
Ha JIONyCTHMAaTa MPOJBbJDKUTEIIHOCT Ha BCSAKA KOHKpETHa paboTHa omepauusi ¥ CiIy»KaT KaTo
OCHOBA 3a pa3paboTBaHEe HA MEPKH 33 OTpaHUYaBaHE Ha €KCIIO3UIIMATA U 32 IPEIOKEHHSI OTHOCHO
CpelCcTBaTa 3a 3aliuTa Ha IIepcoHaa.

12. Dielectric Sealers as a Source of RF Overexposure in Working Environment,

Israel, M.; Ivanova, M.; Zaryabova, V.; Shalamanova, Ts.

RAD Conference Proceedings, pp. 24-217, 2024, elSSN: 2466-4626,
doi:10.21175/RadProc.2024.06

Dielectric heaters/sealers are widely used in the industry for different purposes as: welding,
sealing, or curing dielectric materials. They are amongst electromagnetic field (EMF) sources in
the industry that may cause excessive exposure to radiofrequency (RF) fields. This is due to their
high power and possible use of unshielded electrodes. The frequencies used for sealers operation
are in the range 10-100 MHz (mainly 13.56, 27.12, 37.00 and 40.68 MHz). The paper presents
study of the electric and magnetic fields in plastic industry in Bulgaria covering 98 dielectric
sealers of different types: frequencies 27.12 MHz, 40.68 MHz, 42 MHz. Most of them emit at
frequency 27.12 MHz with powers from 0.6 kW to 50 kW. The article discusses specificity of the
dielectric sealers as sources of EMFs in working environment and related approaches for
measurements and exposure assessment. The average values of the electric field strength measured
at the working places were from 64.4 V/m to 143.3 V/m; the maximal values were in the range
130 - 170 V/m, as the highest ones were registered around the highest power sealers (50 kW).
Higher values were registered in the working premises with several sealers as well. Maximal
electric field strengths reached up to 10 times action levels according to Directive 2013/35/EU.
The measured magnetic flux densities were in the range 0.19 — 0.25 uT, exceeding the action levels
according to Directive 2013/35/EU. The EMF exposure assessment corresponds to the results of
the medical study of workers in plastic industry conducted in our country that has shown adverse
health effects observed in 31 % of persons working with dielectric sealers.
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HHGJ’IGKTPI/I‘IHHTG CHIIbpHU CC HU3IOJI3BAT HIMPOKO B HHAYCTpUATA 3a pa3jiludHU LCIU, KaTo:
3aBapsABaHC, 3alcdyaTBaHC WM BTBbPAABAHC Ha AUCICKTPUYHU MATCPUAIIN. Te ca cpea
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M3TOYHHULIUTE Ha esiekTpoMarHuTHU nonera (EMII) B mpoMunieHocTTa, KOUTO MOTaT J1a JOBeAaT
70 TpeKkoMepHa ekcro3uius Ha paguodectoTHU (RF) monera. ToBa ce ab/ku Ha BHCOKAaTa UM
MOIIIHOCT M BB3MOKHATa YynoTpeda Ha HeEKpAaHUPAHU EICKTPOAH. YecToTuTe, N3MOI3BaHU TIPH
paboTa Ha TUEEKTPUIHUTE CHITBPH, ca B Auamna3ona 10—100 MHz (rnaBuo 13.56, 27.12, 37.00 u
40.68 MHz). B cratusiTta € npeacTaBeHO U3CIE/IBaHE HA €JIEKTPUYHUTE U MarHUTHUTE MOJIETA B
iacTMacoBaTa MHIYCTpusi B bearapus, obxBamiamo 98 nuenekTpuyHU CUIBPU OT pa3ivuyuHU
TUIOBE, pabdoremu npu yectotu 27.12 MHz, 40.68 MHz u 42 MHz. [loBeueTo OT TAX U3TbYBAT
nipu yectoTa 27.12 MHz ¢ momntHocTr oT 0.6 KW 10 50 kW. B cratusra ce o6cbxaa cnenudukara
Ha JUENEKTPUYHUTE CHIIbpH, KaTo u3touyHuuM Ha EMII B paGoTHara cpepa M moaxoaure 3a
U3MepBaHe U OlleHKa Ha ekcno3unusaTa. CpeqHUuTe U3MEpPEeHH CTOMHOCTH Ha MHTEH3UTETa Ha
EJIIEKTPUIHOTO TOJIe Ha paboTHUTE MecTa Bapupat ot 64.4 V/m 1o 143.3 V/m, kaTo MaKCUMaTHUTE
croiigocth ca B auamasoHa 130-170 V/m. Hali-BUCOKMTE CTOMHOCTH Ca OTYETEHH OKOJIO
cuIbpuTe ¢ Hali-rossiMa MomHocT (50 kW).ITo-Bucoku HUBa ca perucTpupany U B IOMEIICHUS, B
KOUTO pabOTAT HSAKOJIKO JUEICKTPUYHU CHIIbPAa €IHOBpEMEHHO. MaKcUMalHUTe CTOMHOCTH Ha
WHTEH3UTETA Ha CJICKTPUYHOTO IM0JIe JOCTUTaT A0 10 mbTH HAJl CTOWHOCTHUTE 3a MpeAIprueMaHe Ha
neiicrsue (CII), onpenenenu B dupektuna 2013/35/EC. I3mepeHuTe cTOHOCTH Ha MarHUTHATa
uHAyKuus ca B auanaszona 0.19-0.25 pT, xato ceuo Haasumasat CIIJ[ ceriacHo upextuBa
2013/35/EC. Ouenkata Ha excno3unusata Ha EMII choTBeTCTBa Ha pe3yaTaTUTEe OT MEAUIIMHCKO
u3cieaBaHe Ha paOOTHHULIM B TO3M OTPAaChi, MPOBEJIEHO B HallaTa cTpaHa, KOETO IOKa3Ba
HeOnaronpusaTHY 3apaBHu edextu npu 31 % ot nunara, paboTeny ¢ TUeNeKTPUIHI CUITbPH.

13. JoOpu npakTMKM NpPH OLEHKA HA eJeKTPOMATHMTHATA EKCIO3ULHSl CBIJIACHO
aupexktuBa 2013/35/EK,
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brearapcko crimcanue mo odmectTBeHo 3apase, 2024, Tom 16, ku.2, ISSN 1313-860X, cTp. 68 — 77,
https://ncpha.government.bg/uploads/pages/3270/2-2024 BG-Journal-HP_1.pdf

Hupextura 2013/35/EC € 0CHOBHUST €BPONIEHCKH TIOKYMEHT, BbBEXK Il MUHUMATHU U3UCKBAHUS
3a 37IpaBe U 0€30IacCHOCT MPU €KCIO3MIMA Ha paboTeluTe Ha eneKTpoMarHuTHy nojera (EMIT).
HupexktuBara € B cuna mnosede oT 10 roauHu. B OBArapckoTo 3aKOHONATENCTBO TS €
TpaHcnoHupana ¢ Hapenba Ne PJ[-07-5 na MuHuctepcTBOTO Ha TpyAa U MUHHUCTEPCTBOTO Ha
3npaBeorna3BaHeTo oT 2016 r. JJokyMEeHTHT ce OCHOBaBa Ha M3LSUIO HOBA pritocodust M MOIXOAU
3a OIIEHKa Ha eKCIO3MIMATA U PUCKA OT Bb3JIEHCTBHETO Ha eneKTpoMarHutHH nosnera (EMII),
KAaKTO W TNpuiiara HSIKOM HOBU (PU3MYECKH NapaMmeTpu. Toil € MHOro CJOXeH 3a MPaKTUYECKO
IIPUIIOKEHHE OT paboToAaTENINTEe U TOBA € €JHa OT MPUYMHUTE 3a OTpaHUYeHaTa My yrnoTtpebda. 3a
orneHka Ha excno3unuara Ha EMII B paboTHa cpena € HEOOXOAMMO Jla C€ CHCTEeMaTHU3upar
KPUTEpUHUTE 3a M3BBPIIBAHE Ha H3MEpBaHMA, KaTo ce OO0OOLIAT MEeTOJUTE 3a H3MEpBaHE,
OLICHSBAaHWUTE MapaMeTpH, Jla Ce BbBEJAT H3MCKBAaHUS IO OTHOIIEHME Ha H3MepBaTellHaTa
amapaTypa U KOMIETEHTHOCTTA Ha II€PCOHaa, W3BbpUIBAIL OL[EHKA Ha ekcrno3zuuusara. Hammsr
OINUT MOKa3Ba, Y€ JIMTICBAT KOHKPETHHU MPAKTUYECKH HACOKU M M3MCKBaHUS 3a 100pU MPAKTHKU
Ipu oleHkata Ha ekcrnozunusara Ha EMII. IlpakTuueckure pbKOBOACTBA, KOUTO €A 4acT OT
mupektuBara Ha EC (wr. 15), ca moOpa ocHoBa 3a pa3OupaHe Ha TUPEKTHBAaTa, HO HE ca
pa3bupaemu 3a JHla ¢ HeJOCTaThYHA KOMIETEHTHOCT B 00JIACTTA HA OLIEHKATa Ha eKCIO3ULIUATA
Ha EMII. B pe3ynrar Ha ToBa Te HE ca JOCTaThYHO MPWJIOKHMH Ha MpakTuka. [IpakTmyecko
PBKOBO/ICTBO, KOMOMHHUPAIIIO TOJXO/IM 32 PelllaBaHe Ha BCHUKU Te3H MPOOJIEMH, 111 TOCIYKU Ha
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CIy)KOUTE 0 TPyIOBa MEIUIMHA, CIICHUATUCTUTE MO u3MepBaHe U oreHka Ha EMII u npyru
npodeCUOHAIMCTH Ja HpujaraT I[POTOKOIM, CIEUUAIHO HpPEJHA3HAYeHM 3a OLEHKa Ha
excrio3uiusata Ha EMII B konkpeTHa paboTHa cpena.

EN

Directive 2013/35/EU is the main European document providing minimum health and safety
requirements for the exposure of workers to electromagnetic fields. It is in force for more than 10
years. In Bulgaria it is transposed by Ordinance No RD-07-5 of the Ministry of Labour and the
Ministry of Health in 2016. The document is based on a completely new philosophy and
approaches to exposure and risk assessment of electromagnetic fields (EMFs), as well as
implements some new physical parameters. It is very complex for practical use by employers and
this is one of the reasons for limited application of the document. To assess the occupational EMF
exposure, it is necessary to systematize the criteria for performing measurements, summarizing
the methods for EMF measurement, which field parameters should be assessed, to set requirements
concerning measuring equipment, and the competence of the personnel performing exposure
assessment. Our experience shows that there is a lack of specific practical guidance and
requirements for good practices in EMF exposure assessment. The practical guides that are parts
of the EU Directive (Art. 15) are a good basis for understanding the directive, but as they are not
comprehensible to persons with insufficient competence in the field of EMF exposure assessment.
As a result, they are not sufficiently applicable in practice. A practical guide combining solution
approaches for all these issues will serve occupational health services, sanitary engineers and other
professionals to apply protocols specifically designed to assess EMF exposures in a specific work
environment

14, CaenaunjioMHo o0yyeHue mo MeIuUUHCKA (u3uKa 32 (QU3MIU U HHKEHEPH B
00J1acTTa Ha (pU3HYecKUuTe (haKTOPH,
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B menuinumHckara mpakTHKa ce W3MOJI3BaT MHOTO NPUJIOKEHUS HAa M3TOUYHMLM Ha (pu3HyUecKu
(bakTopH, OCBEH JJ0Ope MO3HATUTE METOAM, N3IOJI3BALIM HOHU3MpAILo JbueHue. Hskou npumepu
ca JMarHoCTHMKa ¢ MarHuTeH pe3oHaHc (FAIMP), nazepu B menunmnHara, paguodyecTOTHU TOJIETA,
yATPa3BYK, ONITUYHO JIbYEHHE BBB (DU3HOTEpAIUsATa U IPYTH MPUIOKEHUS. YecTo H3MOoI3BaHU
W3TOYHULIM Ha (u3uueckd (PakTopu mpuiaaraT HOBU TEXHOJIOTUM KAaTO TeJEKOMYHUKAIIUH,
CUCTEeMH TIPOTHB Kpa)XOW, TPaHCHOPT, paJapd, KOUTO Cbh3/aBaT OOIIECTBEHA 3arpUKEHOCT U
€KOJIOTUYHU Npo0aemMu. MeInInHCKO-CaHUTapHUTE (DU3HUIM U MH)KEHEPH CE 3aHMMaBar C OlleHKa
Ha CeKCTIO3WIMITa W TpPEeBEHIMS OT Te3u ¢akrtopu B paboTHata u OuTOBaTa Cpena.
CrnenaumioMHOTO 00y4YeHHE B Ta3W 0OJacT chiecTByBa B bwirapust ot Hadamoro Ha 80-Te
rognuu Ha 20-1 Bek.

B cratusta e mocoueHa HEOOXOOUMOCTTA CIELUATIUCTUTE CHC CIEITUIUVIOMHO OOydeHue Mo
MEIUIIMHCKA CaHUTapHA (U3HMKa Ja C€ M3PABHAT KaTO MPOQEcHs ¢ OCTaHATUTE MEAMIIMHCKH
¢u3uny, paboTemy ¢ HOHU3UPALIY JTbYEHHS], KaTO UM C€ MPUJI0KU HOBOTO MME, NMPEATIOKEHO OT
EBponeiickara ¢enepauus Ha opraHuzauuute no menunuHcka ¢usuka (EFOMP) — yuen mo


https://ncpha.government.bg/uploads/pages/3029/4S-2021_BG_Journal.pdf

MeaunuHcka ¢pusnka. Jlonbviaaenuero PS Ne 14 nva EFOMP o0c¢hka HapacTBamoTo yyacTue Ha
CHEIHAMCTH ChC COJNMJIHA HAy4YHA MOJrOTOBKA, OOMKHOBEHO HapHU4aHH ,,yY€HU MO MarHUTEH
pe3oHaHc", 0COOCHO B KIIMHUYHUTE M3CIICABAHNUS, JCHCTBAIIHN B OJKpENa Ha crienu(uyHaTa pos
Ha JieKaps, OTTOBOPEH 3a Iperjieia/0TYUTaHeTo WK 3a JeueHueTo . Cpen Te3u Y4eHU, OHE3U ChC
CEpUO3€H OMUT B MEIUIIMHCKATa (PU3UKa, MO-0Jy HAPUYAHU ,,y4CHU 110 MATHUTEH PE30HAHC B
MeAUIMHCKaTa (pU3MKa®“, Bce MoBeUYe y4acTBaT B MHOTO JEMHOCTH, IUTUPAHU MO-Tope. 3a [acTue
B bearapus umame TakoBa CIEAIUITIOMHO 00pa3oBaHue 3a (GU3HIIN, KOSTO clie/Ba Ja oOxBaria
BCUYKH HOBU TEXHOJIOTHH, KOUTO CE€ IPUJIAraT B MEAUIIMHATA, a CHILIO U B €KEAHEBUETO HA XOpaTa.
MeaunuHCKO-CaHUTapHUTE (U3KIIM Cera Ce 3aHMMaBaT C HAyYHOM3CIIEJOBATEJICKa JCHHOCT,
M3MEpBaHUs U OIEHKAa Ha EKCIIO3MIMATA, pa3paboTBaHe HAa CTaHAAPTH M 3aKOHOJATEICTBO B
o0JacTTa Ha HEMOHU3UPAIIUTE JILYCHHUSI, ITyMa, BUOPAIIMUTE, MUKPOKINMaTa. Te uMaT 3HaHUATa
Jla Ch3/1aBaT METOMHU 3a OlleHKa Ha (u3nueckuTe (HakTOpH, U3MBUBAHU OT HOBUTE TEXHOJOTHH,
karo 5G, SIMP, paguodecrora, yaTpa3ByK, MarHUTHH TIOJIETa W Jia pa3paboTBar Hail-moOpute
MPAKTUKHU 32 MPEBEHIIMS Ha MEUIIMHCKHUSI IEPCOHAN U 32 X0paTa, U3JI0KEeHU Ha Te3U (PaKTopH.
Ta3u gact oT MeAWIMHCKUTE (PU3MIM HE € OOXBaHaTa OT MEXKIyHApOJHA MpodecHoHaTHA
kinacupuKanug U Te TpsAOBa Ja UMaT chllaTta npodecuoHalHa 3almmTa KaTo OCTaHaAIUTe, KOUTO
M3MOJI3BAaT HOHU3UpAIIM JIBYEHUST B TMIPaKTUKaTa CH. MEXIyHapOJHUTE OpraHu3aluu 10
MenunuHcKka ¢usuka, kato IOMP, EFOMP, tps0OBa nma BkiIOuYaT MEIUIIMHCKAaTa CaHUTapHA
¢usnka B KmacupukanusTa Ha npodecuure, karo ,,MP scientists“(“yueH mo MegUIIMHCKA
¢dbu3uka“), ¥ 1a U3MOI3BAT CHUIUTE U3UCKBAHUA 3a yuyeOHaTa mporpaMa 3a Te3U CIeATUIUIOMHU
(U3HIHN, KaKTO ¥ 32 OCTAHAIUTE MEIUIIMHCKH (DU3HIIH.
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Many applications of sources emitting physical factors are in use in the medical practice besides
well-known methods with application of ionizing radiation. Some examples are magnetic
resonance imaging (MRI) diagnosis, lasers in medicine, radiofrequency fields, ultrasound, optical
radiation in physiotherapy and other applications. Commonly used sources of physical factors
apply new technologies as telecommunication, anti-theft systems, transport, radars that create
public concern and ecological problems. Medical sanitary physicists and engineers are engaged in
exposure assessment and prevention from these factors in the working and living environment.
Postgraduate education in this field exists in Bulgaria from the early 80’s of the 20th century. The
main purpose of this paper is specialists with postgraduate education in medical sanitary physics
to be levelled as a profession with the other medical physicists working with ionizing radiation
applying for them the new name proposed by the European Federation of Organisations for
Medical Physics (EFOMP) — Medical Physics scientist (MP scientist). The EFOMP addendum PS
No.14 discusses the growing involvement of specialists with strong scientific background,
commonly named “MR scientists”, especially in clinical research, acting in support to the specific
role of the physicist responsible for the evaluation /reporting or for the treatment. Among these
scientists, those with a strong background in medical physics, in the following named as “Medical
Physics MR Scientist”, are increasingly involved in many activities cited above. Fortunately, in
Bulgaria we have such postgraduate education for physicists that is possible to cover all new
technologies being in practice in medicine, also in daily life of the people. Medical sanitary
physicists are involved now in research activities, measurements and exposure assessment,
development of standards and legislation in the field of non-ionizing radiation, noise, vibration,
microclimate. They have the knowledge to create methods for evaluation of physical factors



emitted by new technologies, as 5G, MRI, also with application of radiofrequency, ultrasound,
magnetic fields, and to develop the best practices for prevention of medical personnel and for the
people exposed to such factors. This part of the medical physicists is not covered by any
international professional classification, and they should have the same professional protection as
the others that use ionizing radiation in their practice. The international medical physics
organizations, as International Organization for Medical Physics (IOMP), European Federation of
Organisations For Medical Physics (EFOMP) should include the medical sanitary physics in the
classification of professions, as “MP scientists”, and to use the same curriculum requirements for
these postgraduate physicists as for the others medical physicists.

15. OmnpenesisiHe HAa MHTEH3UTETAa HA PAJHOYECTOTHOTO MOJe W XUTHEHHO 3alMTHATA
30HQ, OTYUTANKH cieuUIHUTE XaPAKTEePUCTUKH HA 5G TexHOI0TUATA,
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Boeenenne: BoBexaaneTo Ha HoBaTta SG TEXHOJOTHUS € MPUAPYKEHO OT MPOOJIEMHU, CBBP3aHH C
OLIEHKaTa Ha EKCIO3ULMATa Ha eJIEKTPOMarHuTHU mojera. ChbliecTByBa HEOOXOAMMOCT OT
pa3paboTBaHe Ha METOJ 3a OIEHKAa Ha EKCIO3MIMATA 10 OTHOIICHHE Ha W3MCKBaHHMATA Ha
3aKOHOJATEJCTBOTO Ha bbarapus u cbo0pa3eH ¢ HOBUTE TEIEKOMYHUKAIMOHHU TEXHOJIOTHH.
Leun: Jla ce pa3paboTH agantupaH METO/ 3a HU3UUCICHNE Ha MHTEH3UTET Ha €JICKTPUIHOTO T10JIE U
IUTBTHOCT HAa MOILIHOCT 3a OLI€HKA HAa XUTMEHHO-3allUTHATA 30Ha OKOJIO IMPHEMO-IIPEJaBaTEIIHU
CTaHLIMM, B ChOTBETCTBHE C M3UCKBAHUATA HA €BPOIEHCKUTE NMPAKTUKH M CTAaHJAPTU OTHOCHO
HoBaTa 5G TEXHOJIOTHA U HALMOHAJIHOTO 3aKOHOAATEJICTBO.

Matepuan u Meronu: IIppBusT eran Ha BHenapsiBaHe Ha S5G HM3UCKBA HaATrpaxkJIaHE Ha
cbuiectByBamuTe MoOWIHU 2G / 3G / 4G Mpexu, KOeTo MopaxJa MHOTO ONACeHHUs OTHOCHO
BB3MOXXHOCTTA 'PaHMIINTE Ha W3JIaraHe Ha enekrpoMarauTHo noje (EMII) na 6baat npeBuieHu.
ToBa e ocobGeHO BspHO 3a CTpaHU KaTro bbiarapus ¢ Mo-pecTPUKTUBHO 3aKOHOIATEICTBO OT
PBKOBOJICTBATAa Ha MEXJYHApOJHU OpraHu Karo MexayHapoaHaTa KOMHUCHS 3a 3allluTa OT
Heilonusupanm JbueHuss (ICNIRP) um MHcTuTyTa Ha HH)XXEHEpUTE MO €JIeKTPOTEXHHMKAa H
enekrponuka (IEEE), upe3 MexayHapoaHust KOMUTET 1o esiekTpomarautHa 6e3onacHoct (ICES).
MertoauTe 3a OlleHKa Ha €KCIIO3ULMATA ca CbOOPa3eHH OCBEH C HAIMOHAIIHOTO 3aKOHOAATEICTBO
u ¢ m3uckBanusTa Ha IEC 62232 na Mexnaynaponnara enekrporexunuecka komucus (IEC) u IEC
Texauuecku aokman (TR) 62669, skmrousammu u 5G.

Pesynratu n oOcwxnane: PazpaboTeH e ajanTHpaH METO] 3a M3YMCICHWE HAa MHTEH3UTET Ha
€JIEKTPUYHOTO TOJIE M IUIBTHOCT HAa MOIIHOCT 3a OLICHKA HA XMTMEHHO-3alllMTHATa 30Ha OKOJIO
MpUeMO-TIpeJaBaTeNIH CTaHI[UH, B ChOTBETCTBUE C M3UCKBAHUATA HA €BPOMNEHCKUTE MPAKTUKU U
CTaHJIapTH OTHOCHO HOBaTa 5G TEXHOJIOTHSI U HALIMOHAIHOTO 3aKOHOJATENICTBO.

3akiroueHue: AJaNTUpPaHETO Ha ChIIECTBYBallaTa METOAMKA M€ HAmpaBH Bb3MOXKHO
M3BBPIIBAHETO HA OILEHKAaTa Ha €KCHO3MIMATA M IIle CIIOMOTHE 3a 0€30MacHOTO BhBEXJIaHE Ha
oOekTuTe ¢ Hanmuuue Ha 5G CUCTEMH.
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Introduction: The introduction of the new 5G technology is accompanied by problems related to
the exposure assessment of electromagnetic fields (EMF). There is a need for an exposure
assessment method corresponding to requirements of the Bulgarian EMF legislation and
specificity of the new telecommunication technologies.

Obijective: To develop an adapted numerical calculation method for safety zones evaluation around
telecommunication transmitters with the respect of European practices concerning the new 5G
technology.

Materials and methods: The first stage of implementation of 5G requires upgrading existing mobile
2G / 3G / 4G networks, which raises many concerns about the possibility for EMF exposure limits
to be exceeded. This is especially true for countries like Bulgaria with more restrictive legislation
than the guidelines recommended by international bodies such as the International Commission on
Non-lonizing Radiation Protection (ICNIRP) and the Institute of Electrical and Electronics
Engineers (IEEE), through the International Committee on Electromagnetic Safety (ICES). The
methods of exposure assessment comply with the requirements of IEC 62232 of the International
Electrotechnical Commission (IEC) and IEC Technical Report (TR) 62669 including 5G.

Results and discussion: It is developed an adapted numerical calculation method for safety zones
evaluation around telecommunication transmitters, with the respect of European practices
concerning the new 5G technology and national legislation.

Conclusion: The adapted existing method will make it possible to perform exposure assessment
and will help the safe introduction of base stations with 5G systems.

16. IIpuioxkeHne Ha OAKTEPUIMIHHU JJAMIIH 32 e3MH(EeKIHs — OLleHKA HA eKCIO3UIUATA
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Boeenenne: bakrepuruaauTe cBoicTBa Ha yiTpaBuojeToBoto JbueHue (UV) ce m3monasBaTr ot
MOBEYEe OT €/IMH BEK 3a JAe3WH(EKIHs Ha Bb3AyX, BOJIa U TOBBPXHOCTH. YITPaBUOJAETOBUAT — C
(UVC) nuana3oH OT ONTUYHHS CIEKThP € M3BECTEH KaTo Hali-e()eKTHBEH 3a MHAKTUBALUS Ha
BUpYycU U OakTepuu. B HacTosIiaTa emuaeMUdyHa CUTyallusl TO3U METOJ € MHOTO TOJIe3€H, Thi
KaTo KOMOWHHpa BUCOKa OakTepHIuaHa €(PEeKTUBHOCT O€3 HM3MOI3BaHE HAa XMUMHUKAIU WIA B
JOMBIHEHHE KbM TPAAUIIMOHHUTE METOIU 32 Ae3uH(eKIus. [[pyro mpeauMcTBO € Bb3MOKHOCTTA
3a HENpeKbCHAT IMpoLeC B MNPUCHCTBHETO HaA Xopa B ,,JIe3MH(YEKIUPAHOTO™ IOMEIIEHUE.
[IpenuMcTBaTa Ha MeTOJa BOIAT IO TOJSMO pa3HOOOpa3ue Ha OaKTEPUIMAHU H3TOUYHHUIU C
pa3iaryHa KOHCTPYKLIMS M XapaKTepPUCTUKH Ha Tla3apa, peiHa3HaueHu 3a OuTa, 3paBHU U y4eOHU
3aBelleHHs, a ChIIO U 3a paboTHaTa cpefa B pa3NUYHU Mpou3BojacTBa. OcTaBa BHIPOCHT JalU
MPUJIOKEHNETO Ha OaKTEepPHUIMIHUTE JIaMIHM € Oe30MacHO MpeABH]l Ha MHOKECTBOTO JI0Ka3aHU
BpenHU edextu oT excrozunusaTa ¢ UV npueHue.

en: IlenTa Ha mpoydBaHETO € OIlEHKAa Ha ekcro3unuaTa Ha UV jpueHue oT OaKTepHINIHHU
JaMIH, JOCTHITHHA Ha Ma3zapa U 0€30MacHOCTTa Ha TAXHOTO MPHIIOKEHHE. Marepuanu U METOAH:
[IpunosxeHn e MeTo 3a OIIEHKa Ha OCHOBAaTa Ha M3MEPBaHUS Ha IUTBTHOCTTA Ha MolHOCT HAa UV
TBhUCHUE OKOJIO OaKTepHIMIHU JaMmu. HampaBeHO e m3cielnBaHe HAa TpU BUAA OAKTEPUITUIHU
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M3IIBYBATEIN, HAJTMYHU HA ma3apa. M3MepBaHusaTa Ha TUTBTHOCTTA HA MOIITHOCT Ca U3BBPIICHU HA
Pa3IUYHU PA3CTOSHUS OT U3TOYHHIIUTE, B 3aBUCUMOCT OT TEXHUTE KOHCTPYKTUBHU OCOOCHOCTH,
MpEenopbUaHusl HAaYMH HAa MPWIOKEHHWE W TOYKUTE HA BB3MOXEH JOCTHI 0 W3THUBATEIHTE.
Pesynrarure ca aHaJM3WpaHd OT IJIeJHA TOYKA HAa BH3MOXKHHUTE PHUCKOBE 3a 3JPaBETO OT
excriosunuaTra Ha UV JIbueHMe OT H3CIEABAHUTE M3TOYHHINA, B 3aBUCHMOCT OT TEXHUTE
XapaKTePUCTHKH.

Pesynratu u oOckxkaane: Pesynrarure oT HampaBeHWTE WU3MEPBAHHS IMOKA3BaT MHOTO BHCOKH
HHBAa Ha IUTBTHOCTTA Ha MOIIHOCT Ha UV jabueHHue 3a U3TOYHHMIIUTE OT ,,0TKPUT THII. 3HAYMMH
HUBA HA yATPAaBHOJIETOBO JTHUCHUE Ca PETHCTPUPAHU CHINO MPU BEHTHIAIIMOHHUTE OTBOPH HA
JaMIOd OT ,,3aKPUT” THII, HO C MPEIHM3HO ONpPEIe/IsIHE Ha MSICTOTO M HAaYMHA HA MOHTaX Ha
W3TOYHHIINTE, €KCTIO3HIIUATA Ha XOpa B MOMEIIEHUsATa MOXe Ja Obe n3dernara. [IpencraBenu ca
MPEJIOKEHUS 32 MEPKH, KOMTO TPsAOBa Jia ce B3eMaT 3a M30SrBaHe Ha €KCIIO3MIMATA Ha Xopa ¢
UVC ot u3cienBaHuTe U3TOYHUIN, CHOTBETHO J1a C€ M30ErHAT U PUCKOBETE 32 3/IPaBeTo.
3akmouenue: To3u edekTruBeH MeTo A Ha Ae3uH(EKIHs (C OaKTePUIIMIHU JaMITi) MOXKe J1a Obie
W3IOJI3BaH B TIOMEIICHUS Ha OOINECTBEHHU, YUeOHU U JIe4YeOHU 3aBEJCHUS TPU YCIIOBUE, Y€ Ce
M3BBpIIBA KOHTPOJA HAa H3TOYHHMIMTE HAJUYHM HaA TIa3apa, OIEHKA Ha TEXHUYECKHUTE
XapaKTePUCTHKU U TMPUJIAraHe Ha MEPKHU 3a 0€30MacHOCT B 3aBHCHMOCT OT CIICHH(DHIHOTO UM
MPUIIOKCHUE, KATO MOHTHPAHETO UM ObJIe KOHCYJITUPAHO ChC CIICIIHAIUCT.
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Introduction: The germicidal properties of ultraviolet (UV) radiation have been used for more than
a century to prevent airborne infections. The UVC range of the optical spectrum is known to be
most effective for inactivating or killing viruses and bacteria. In the current epidemic situation,
this method is very useful because it combines high germicidal without the use of chemicals or in
addition to traditional methods of disinfection. Another advantage is the possibility of a continuous
process in the presence of people in the ,,disinfected” room. The advantages of the method have
led to a wide variety of germicidal sources with different construction and characteristics on the
market, designed for households, medical and educational units, as well as for the working
environment in different industries. The question remains whether the use of germicidal lamps is
safe in view of the many proven harmful effects of exposure to UV radiation.

Objective: The aim of the study is to assess the exposure to UV radiation emitted by germicidal
lamps available on the market and to evaluate the safety of their application.

Materials and methods: A method for estimation based on measurements of the UV radiation levels
around germicidal sources is applied. A study of three types of germicidal lamps available on the
market is performed. The measurements of irradiance are performed at different distances from
the sources, depending on their design features, recommended method of application and points
of possible access of humans to the sources. The results are analyzed in terms of possible health
risks from UV radiation exposure from the studied sources, depending on their characteristics.
Results and discussion: The results of the measurements show very high levels of irradiance for
,»open“ type sources. Significant levels of UV radiation have also been registered at the ventilation
grids of ,,closed type lamps, but with precise determination of the location and mounting of the
sources, exposure of people in the premise can be avoided. Suggestions for protective measures to
be taken in order to avoid exposure from the studied sources, respectively to avoid health risksare
presented.

Conclusion: This effective method of disinfection (with germicidal lamps) can be used in the
premises of public, educational and medical institutions, provided that the control of sources



available on the market is performed including technical characteristics assessment and
establishment of safety measures depending on the specifics of their application, and consultation
of their installation with a specialist.
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Ta3u cratus npeacTaBs cTpaTervss OTHOCHO MOJIMTUKATA 32 3aIMTa OT €JIEKTPOMAarHUTHU N0JIETa
(EMII), ocHoBana Ha wu3CJeABaHUA Ha OICHKAaTa Ha EKCIO3UIMATA BBPXY pas3InuHU
npodecroHalHM TpyNd W HaceleHue. B Hamata cTpaHa MMa MHOTO ChOpaHU JaHHH 3a
eJIEKTPOMAarHuTHATa €KCHO3MIMs B pabOTHaTa M OKOJIHATA cpena. 3a HAKOM NpodecHoHaTHU
rpynu (B eHepreTukara, MeTalyprusita, IUIACTMACOBOTO IPOU3BOJICTBO, (U3NOTEpanusTa,
CUCTEMUTE C PEHO-MarHUTEH PE30HAaHC, B KOMYHHUKAIMATA), HA ONpe/aesieHn pabOTHU MECTa,
Ta3u E€KCIIO3UIIMS HAJBHILABA HIKOJKO IBbTH MPUETUTE y HAC 3[paBHU HOpMH. B HacemeHute
MecTa, obade, psAIKO ce HaJBHIIABAT JACHCTBAIIMTE HOPMHU B cTpaHaTa. EJHOBpeMEHHO C TOBa,
MHOT'O HOBU TE€XHOJIOTHH Ca B MPOIIEC Ha HEBEPOSATHO OBP30 pa3BUTHUE, KOETO BOIH /10 CTPAXOBE
Y 3arPIKEHOCT CPeJl HACeIIEHUETO 10 OTHOIIeHHE Ha oOrpuBaneTo ¢ EMII. ChiiectByBanuTe
HETOYHOCTH B HayKaTa, CBbpP3aHU C IparoBeTe 3a HEOJAronmpuUATHUTE 31paBHU e(eKTH,
BB3MOXXHHUTE PUCKOBE OT NPOABIDKUTEIHO (XpPOHMYHO) OOIbYBAHE WU 3arpykKEHOCTTa Ha
HACEJICHUETO, OCOOCHO OT CTpaHa Ha ,,d9yBCTBUTEIHHUTE’ TPYNH, U3UCKBA MPOBEKIAHETO HA
LIEJICHACOYECHA IOJIMTHKA 3a OLIEHKA M HaMaJlABaHE Ha pUcKa oT Bb3aeicTtBuero Ha EMII. Karo
HaYaJo € He0OXOAMMO MPUIIaraHeTo Ha €(PEeKTUBEH KOHTPOJ HAa ChOPBHKEHUATA, TEXHOJIOTHUUTE U
npoaykTute, KouTo ca wusroynnnu Ha EMIL. ToBa mie poBene 10 HaMalmsBaHE Ha
€JIEKTPOMArHUTHATA €KCIIO3UILIMS U JAUPEKTHO BB3/ICUCTBUE BbPXY UYBCTBUTEIHOCTTA Ha Xopara
10 OTHOIIIEHHWE Ha TOBA JAJIM C€ B3UMAT MEPKH 3a 3alluTa Ha TAXHOTO 31pase. [Ipernopbkara Ha
CeeroBHata 3mpaBHa opranmzanus (C30) 3a BeBexaane Ha 3akoH 3a 3ammra or EMII B
HAallHOHAJTHOTO 3aKOHOJATEJICTBO HA CTPAHUTE € CEPHO3HO MPEAU3BUKATEICTBO Ipex
aAMUHUCTPATUBHUTE OPTraHu, YYEHUTE, TEXHOJIOTUUTE U TPOU3BOACTBOTO.
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This paper presents a strategy for EMF policy based on experience from exposure assessment for
different professional groups and for general public. There are a lot of data about EMF exposure
in Bulgaria in working and living environment. Sometimes the exposure levels are several times
higher than the national standard limits for certain working groups (energetics, metallurgy, plastic
industry, physiotherapy, MRI, broadcasting, etc.). Exposure in living environment rare exceeds
the national limit values. Meanwhile many new technologies are in a process of tremendous
development which led to fears and public concern for EMF exposure. The existing uncertainties
in scientific literature concerning the adverse effects thresholds, possible risks on long-term
exposure and concern amongst the EMF workers and general population, especially “sensitive”
groups, require conducting careful policy for assessing and reducing EMF health risks. At first it
is necessary to have effective control on installations, technologies and consumer goods sources
of EMF. It will lead to reducing health risks from EMF exposure and direct effect to the society in
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the sense that a care has being taken for the human health. The recommendation of the World
Health Organization (WHO) for a law for EMF protection is a serious challenge for the
administration, scientists, technologies and industry.
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BoBenenue: EnexTponpoBoauTe ¢ BUCOKO HAIPEKEHHUE (BUCOKOBOJITHUTE JIMHUU) Ca €JIEMEHT OT
cucTeMara 3a T'eHepupaHe, PEHOC U paslpe/eiCeHUe Ha eleKTpuuecka eHeprus. Te u3mpbuBar
HuckouectoTH (HY) enexrpuuecku u maruuthu nosera (EMII), kouro npes nocieqHuTe roAMHN
MOpaXK/1aT KaKTO OOIIECTBEHH, TaKa M HAYYHU ONACeHHMsI 3a 3[[paBeTo. Te3u MojeTa ce pa3riexaar
KaTo 3Ha4nM (PaKTOp Ha OKOJHATA Cpelia W TSAXHATA OICHKA € Ba)KHA 3a OIa3BaHE 31paBETO HA
HAaCeJIEHUETO.

en: Hacrosmoro uscinensane mma 3a uen na npoyudn HY EMII okoino BHCOKOBOJITOBH
€JICKTPOIIPOBOAM YpPE3 UUCICHU KOMMIIOTHPHU CHUMYJAlMM W TEPEHHU HM3MEpBaHUA, 3a Ja ce
OCUT'YpH HAJIC’K/IHA OCHOBA 32 OLIEHKA HA EKCIIO3ULUTA.

Marepunanun u metonu: Pasnpenenenwero Ha EIl m MII Oemie wu3cnenBaHo Ha pa3IMyHU
Pa3CTOSIHUS OT IEHTpaATHUS ()a30B IPOBOJIHUK IPU PA3TUIHA HATOBAPBAHUS U KOHPUTYpAIIUU HA
npoBoaHunuTe. Yucinenure cumynanuu 0sixa uszpbpiieHu cbe copryep NARDA EFC-400EP,
0a3upaH Ha YTBBPJCHU METOIN 32 N3YHCIICHUE HA SJICKTPOMArHUTHHU II0JIETA, a 332 BAIHIMPAHE Ha
pesynratute 0sxa MPOBEACHU M3MEpPBaHUs Ha M30paHU MecTa OT TpaceTo. M3mepBanusTa Osixa
M3BBPIICHU B CHOTBETCTBHE ¢ MpriiokumMuTe crannaptu Ha IEC u eBponeiickute mpenopbku 3a
€KCIIO3UIIHSI.

Pesynrtatu: Pesynratute oT u3mMepBaHUsATA MOTBBPIUXA TEOPETUIHUTE UIUYHCIICHUSI, HATIPABEHU
ype3 codryep 3a cumynanuu. KakTo cuMmynupaHuTe, Taka ¥ HU3MEPEHHTE CTOHHOCTH Ha
WHTEH3UTETa Ha EJNEeKTPUYHOTO TO0JIE W MarHUTHaTa MHAYKIHS C€ OKa3axa 3HAYUTEITHO IOJ
pedepentHuTe HuBa, ompeneneHu oT [Ipenoppka 1999/519/EO nHa Coveera Ha EC. IlomoGen
MOJXO0/I € U3IMOJ3BaH U B MPEIUIIHU u3cieaBanus 3a oueHka Ha HY EMII or BucCOKOBOJITOBH
€JIEKTPOIIPOBO/IH.

O6cwxnane: WM3cnenBaHeTo TMOTBBPXKAAaBa HAMEKIHOCTTa HA CUMYJIAIIMOHHUTE MOJIEINH,
MOJIKPETIEHU OT peallHu U3MEpBaHUs, U IOMPUHACS 32 MO-A00pOTO pa3dupaHe HA EKCIO3HUIHITA
Ha HY EMII B 611u30CT 10 BUCOKOBOJITHU €JIEKTPOTPOBOIH.

3axmrouenue: [lomyueHnTe pe3yaTaT HOJKPENsIT pa3paboTBaHETO HA PEeryIaTOPHU U MH)KEHEPHU
CTpaTeruy, HAaCOYEHW KbM MHHUMHU3HpPAHE Ha MOTEHIIMATHUTE 3/paBHH PHCKOBE. Te morar na
MOCITyKaT W KaTo TMojie3Ha 0a3a 3a XapMOHU3WpaHe Ha HAIMOHAJIHUTE HOPMATHBH M 3a
nH(pOpMHpaHE HA HACEIIEHUETO.

EN

Introduction: High-voltage power lines generate low frequency (LF) electric and magnetic fields,
which have raised public and scientific health concerns in recent years. Such fields are considered
relevant environmental factors, and their assessment is important for population health protection.
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Aim: This study aims to investigate LF electric and magnetic fields around high-voltage power
lines using both numerical computer simulations and on-site field measurements, in order to
provide a reliable basis for exposure assessment.

Material and methods: Field distributions were studied at various distances from the central
conductor under different loads and conductor configurations. Numerical simulations were carried
out using the NARDA EFC-400EP software, based on established electromagnetic field
calculation methods, while selected field measurements were performed to validate the results.
Measurements were conducted in accordance with relevant IEC standards and European exposure
recommendations.

Results: The measurement results justified the theoretical calculations made by means of the
simulation software. Both simulated and measured values of electric field strength and magnetic
flux density were found to be well below the reference levels set by the EU Council
Recommendation 1999/519/EC and the ICNIRP guidelines. A similar approach has been used in
previous studies to assess LF EMF levels from high-voltage power lines.

Discussion: The study confirms the reliability of simulation models while it is supported by real
measurements, and contributes to a better understanding of LF EMF exposure in the vicinity of
high-voltage transmission lines.

19 Protection of personnel and patients in diagnosis and therapy with ionizing and non-
ionizing radiation,

Israel M. lvanova, V. Zaryabova, Ts. Shalamanova, Iv. Topalova

Physica Medica, European Journal of Medical Physics, 2019, Vol. 58, p.167,
https://doi.org/10.1016/].ejmp.2018.12.023, ISSN: 1120-1797, 2.7

Most of the sources used in physiotherapy use pulse magnetic fields; spark-discharges;
radiofrequencies (RF); direct and low-frequency electric currents, electrical pulses; ultraviolet
(UV) and infrared (IR) radiation; broad-spectrum lamps; lasers. The most relevant diagnostic
sources are MRI scanners emitting static magnetic field, low-frequency fields, RF. The exposure
of medical personnel to NIR depends on the type of transmitter, irradiation power, mode of
operation, specific application, access of medical personnel to the treatment zone, shielding of the
source and workplace, time duration of exposure.

Devices for electric current therapy like pulses, ionophoresis therapy, vacuum therapy, emit
magnetic field less than several pT. The devices for subthermal therapy emit RF energy up to
9,8 W/kg, compared to 0,4 W/kg basic restriction for whole body exposure. The average daily dose
of the staff at 10 patients per day is 18,356 (V/m)?-h. The dose of medical personnel in protective
chambers averaged per patient is We =23,88 (V/m)?-h.

Regard to MRI equipment, the basic restrictions for static magnetic field for normal operating
conditions exceed the action values for people at specific risk, also for risk of attracting
ferromagnetic materials. In the case of the use of optical sources, power densities exceed the
exposure limit values, and therefore the permissible stay is limited to minutes and seconds, and in
some cases it is inadmissible. In cosmetic centers, sanatoriums and SPA centres, power densities
are significant and some of them are not controlled (tanning beds and IPL systems).

The laser systems applied in physiotherapy are mainly class 3R (visible range), which only pose a
risk to the eyes, in some cases 1C. For some procedures, lasers of class 3B are also used which
cause risk to the eye by intra-beam viewing as well as diffuse reflected radiation. In cosmetic
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centers where specific lamps and high class (4) lasers are used, there is a risk for serious skin burns
and eye damage.
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B noBeueTo GpuznoTepaneBTUYHH MPAKTHKHU CE U3MOI3BAT M3TOYHULIM HA HEHOHU3UPAIIH IHUCHHS
KaTo: HMIIYJICHW MAarHUTHH ToJieTa; ObroBU pa3psiau, paauodectoTd (RF); moctosHHu wu
HUCKOYECTOTHH €JIEKTPUYHU TOKOBE; €JIEKTpUYHU wumnyicu; yarpasuoneroBo (UV) wu
unppauepBeHo (IR) mpuyenue; mnonuxpomMaTHUHU U3TOYHUIM; Ja3zepu. Cpel OCHOBHHUTE
JUarHocTUuHu u3touHuiu ca MRI amapaTture, KOUTO TeHEpUpaT MOCTOSIHHY MarHUTHU I0JIETa,
HUCKOYECTOTHH IOJIETa U PAJIMOYECTOTHO 3TbuBaHe. Excrio3unysaTa Ha MeTUIIUHCKUS TIEpCOHA
C HEHOHM3MpALIH JIbYEHHSI 3aBUCH OT BUJIA HA alaparypara, U3JbUBaHaTa MOIIHOCT, peXuMa Ha
pabora, xapakTepa Ha NpPUIIOKEHHE, JOCTbIIa Ha IEpCOHANa 1O 30HaTa Ha OOJbYBaHE,
€KpaHUPAHETO U BPEMETO Ha EKCIIO3ULIMSL.

VYpenute 3a eneKkTpoTepanus — UMITYJICHU TOKOBE, ioHOdoOpe3a, BaKyyM Tepanusi — reHepupat
MarHuTHYU nosiera noj Hiakosiko uT. Ypenure 3a cydrepmuuna Tepanus uznbpusar RF eneprus no
9,8 W/kg, npu ocHOBHO orpaHuueHue 3a menotenecHo obnbpuBane 0,4 W/kg. Cpennara nHeBHa
no3a 3a repconana npu 10 mamuentr qaeBHO € 18,356 (V/m)?-h. Jlo3ara 3a MeAMIIMHCKY TIEPCOHAI
B 3allIUTHUTE KAOWHU, U3YUCIICHA cpeHO Ha manueHT, ¢ WE = 23,88 (V/m)?-h.

ITo ornomenue Ha MRI 000opyaBaHETO, OCHOBHUTE OIPAaHUYEHHUS 332 TIOCTOSIHHO MAarHUTHO I0JI€
[Py HOPMAJIHU YCIIOBHUS Ha paboTa HAJBUIIIABAT CTOMHOCTUTE 3a MpeprueMaHe Ha JeiicTBue 3a
JUIa ChC CHenu(UYeH PUCK, KAKTO M MParoBeTe, CBBP3aHW C PHCKA OT NPUBIMYAHE HA
(bepoMarHuTHH MPeIMETH.

[Ipu n3non3BaHe Ha ONTUYHU U3TOYHUIIM IUNIBTHOCTTA HA MOIIIHOCTTA YECTO HA/IBUILIABA [TPE/IETHO
JOMYCTUMHUTE CTOMHOCTH, KOETO OrpaHH4aBa JOMYCTUMOTO BpeME Ha MPECTOW N0 MUHYTH HIIU
CEKYH/IU, a B HAKOU CIIy4yau MPECTOAT € HEJOMYCTUM. B KO3MEeTHYHM 1LIEHTPOBE, CAHATOPUYMU U
CIIA ueHtpoBe ce perucTpupaT 3Ha4YUTEITHU CTOMHOCTH Ha IUTBTHOCTTA Ha MOIIHOCT, KaTo 4acT
oT u3royHunure (conapuymu, IPL cucremn) He nmoanexar Ha €epEeKTUBEH KOHTPOJL.

JlazepHuTe cHCTEMH, U3MOJI3BaHU BBB (pU3HOTEpanusTa, ca OCHOBHO Kiac 3R (BHIUM CHIEKTHD),
KOUTO MPEJCTABIIABAT PUCK IVIABHO 3@ OUUTE; B HSKOM Cllydau ce M3noi3Bar jasepu kiac 1C. 3a
OIIpeZeNIEHU IPOLEAYPH CE MpHUIaraT U Ja3epu kiac 3B, KOUTO ch3/1aBaT PUCK OT YBPEXKIAHE Ha
OYUTE, KaKTO MPHU JUPEKTHO, TaKa U IpU TU(PYy3HO OTpa3eHo JTbueHue. B ko3MeTHYHNUTE [IEHTPOBE,
KBJETO C€ U3MO0J3BaT CreMU(pUYHN U3TOYHULIM HAa ONTUYHO J'IbUE€HUE U BUCOK Kiac (4) naszepw,
PHUCKBT OT TEKKH KOXKHU M3rapsHUS U OUYHH YBPEXKJAHUS € 3HAUUTEJICH.

20. Professional realization of specialists in medical sanitary physics and sanitary
engineering,
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In Bulgarian legislation there are basically two medical specialties for physicists and engineers:
- Medical radiological physics
- Medical sanitary physics
In addition, for engineers, architects, environmentalists, the main medical specialty is:
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- Sanitary engineering.
Here, we focused only on the specialties medical sanitary physics and sanitary engineering that
are important for the prophylactic medicine.
These training courses last for 3 years, and trainees receive the highest degree of competence in
the field of measurement and exposure assessment of physical factors, risk evaluation and
management, possible health effects of ionizing and non-ionizing radiation, methods for
prevention. Simultaneously, they are trained in the field of occupational and environmental health
concerning human exposure to physical factors. Such, they are the best specialists for medical
units dealing with imaging and medical treating using non-ionizing radiations (NMR, ultrasound,
UV and IR radiation), for the health control bodies of the working and living environment, for
ecological expertizes, for occupational health services. Unfortunately, most of them are re-
qualified as medical radiological physicists and other professions or they are leaving the country
because of better incomes and respect.
The BSMPE made big efforts to endorse these specialists in appropriate medical units but without
any success: most of the medical units hire incompetent persons without the necessary
qualification.
Our opinion is that BSMPE should put the question for the professional realization of such
specialists in the right places, and to propose changes in the legislation providing in this direction.
The first step should be changes in the definition of medical physicist according to the broader
definition of IOMP. Next, the legislation should include requirements for qualification of medical
sanitary physicists and engineers for working in hospitals, medical/cosmetics/SPA centres,
physiotherapy, NMR, occupational health services, control bodies of health, environment, labour
ministries, accredited laboratories, occupational safety bodies, administration (ecological
evaluation).
This requirement is set, also in EU Directives 2013/35/EC and 2010/25/EC for protection of
workers exposed to electromagnetic fields and optical radiation.
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B OBsirapckoTo 3aKOHOJATENCTBO MO CHIIECTBO CHIIECTBYBAT ABE MEIUIIMHCKU CIEI[UAIIHOCTH 3a
(bu3MIM U UHXEHEPU:

MeaunuHcka paauoaoruiia Gu3mka

MenuuHcka caHUTapHa (GU3MKa

B nonbiaHeHue, 3a MHKEHEPHU, APXUTEKTH U €KOJIO3U OCHOBHATA MEIUIIMHCKA CIIEIIUAIHOCT €:
CaHnTapHO MH)XEHEPCTBO

B nacrosmus noknaa ce poxycupaMe BbpXY CICIIHATHOCTUTE MEIUIIMHCKA CAaHUTapHa (PU3UKa U
CaHUTapHO MH)KEHEPCTBO, KOMUTO UMAT KIFOYOBO 3HAUEHHUE 33 MPOoQHIaKTHUHATa MeIuIIuHA. Te3u
OOyUYUTENHU TPOrpaMu MPOJBJKABAaT TPU TOJUHH, KaTO 3aBbPIIMIUTE IOJIydyaBaT Hail-BHCOKa
CTEIEH Ha KOMIIETEHTHOCT B 00J1aCTTa HAa M3MEPBAHETO M OLIEHKATa Ha eKCIO3HUIIMATA Ha (PU3NYHU
(bakTopu, OlleHKaTa U yIPaBJICHUETO Ha PUCKA, Bb3MOXKHUTE 3[JpaBHU €(PEKTH OT HOHU3UpAILU U
HEHOHU3UpAIM JIbYEHUS, KaKTO M MeToAuTe 3a npoduiaktuka. IlapamenHo ¢ toBa Te ce
MOATOTBAT 3a paboTa B o0JacTTa Ha 3allUTa HA 3[paBETO B pa0dOTHATAa W >KM3HEHATa cpeia,
CBBP3aHO C EKCIO3MIUATa Ha 4yoBeka Ha ¢u3umuHu ¢akropu. [lo To3m HaumH Te ca Haii-
MOAXOIAUINTE CHEIMATUCTH 32 MEJUIMHCKU 3BEHA, KOUTO PAadOTIT ¢ HEHOHM3UPALIH JTbUYCHUS
(AMP, yntpassyk, UV u IR npyeHus), 3a opraHuTe Ha 3/paBHHUS KOHTPOJ Ha paboTHATa U
KU3HEHATa Cpe/ia, 32 U3TOTBSIHE HAa €KOJIOTMYHH OILIEHKH, 3a CIYKOHUTE Mo TPy 10Ba MeIULIMHA. 3a
ChbXKaJIeHHe, TOoJIIMa 4YacT OT Te3M CHEeHHAIUCTH C€ NPeKBaTHUPUUIUPAT, KATO MEIUIUHCKH
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pagMoONOTHYHN (PU3UIM, TPEMHUHABAT B APYTH MPOQecuy WM HAIyCKaT CTpaHaTa MOpagy Io-
BHUCOKO 3aIUIall[aHe U MO-TOJISIMO MPU3HAHKE B Uy KOUHA.

bearapckoto apyxkecTtBo o MeaunuHcka ¢usuka u nHxeHepctso (bJIM®U/BSMPE) nonoxu
3HAYUTEIIHU YCWIHS 32 YTBBP)KIAaBAaHETO Ha TE3U CIELUAINCTU B CHOTBETHUTE MEIULIMHCKU
CTPYKTYypH, HO 0e3 ycmex: rojsma d4acT OT JieueOHHWTE 3aBeJCHUS Ha3HauaBaT Jula 0e3
HeoOXoaumaTa KBaupuKaIus.

Hameto cranosue e, ue BIM®U cnexBa na mocraBu BhIpoca 3a NpoQecrnoHaaIHaTa peaan3aims
Ha TE3U CIELUATINCTH U J1a IPEJIOKH MPOMEHH B 3aKOHOJATEJICTBOTO B Ta3H Mocoka. [IspBaTa
CThIIKa TpsiOBa na ObJe mpomsiHa B AeDUHUIMATA HA ,,MEAMLIMHCKU (UMK ChOOpa3HO IO-
mupokaTa aeduHHIMS Ha MexayHapoaHata opraHuzaius mo meauruHcka ¢usuka (IOMP).
CrnenBamara CThIKAa € BKIIOYBAaHE B 3aKOHOJATEICTBOTO HAa KOHKPETHU H3HCKBaHHUA 32
KBaJIM(UKAIMS HA MEAUIMHCKUTE CAaHUTApHU (U3HULIM U CAHUTAPHHUTE HHXKEHEpH 3a paboTa B:
oonHuIy, MeaunuHceky / kosmernunu / CITA nentpose/, pusnorepanus, SIMP 3Bena, ciy:xou 1mo
TPYyJIOBa MEIUIIMHA, KOHTPOJIHU OpraHd KbM MHHHCTEPCTBATAa Ha 3/IpaBEONa3BaHETO, OKOJHATA
cpena u TpyJa, akpeIuTHPaHH JTabopaTOPHH, CTPYKTYPHU IO O€30MAaCHOCT U 3/paBe MpH padoTa,
aJIMMHHUCTPATUBHH 3BeHA (€KOJOTUYHH OlLeHKH). ToBa M3MCKBaHE Ce ChIIbPKA U B €BPOINEHUCKUTE
Hupextusu 2013/35/EC u 2006/25/EC, cBbp3anu ChC 3aIIuTaTa Ha pabOTEIINUTe, H3T0KCHH Ha
€JIEKTPOMArHUTHU MOJIETa U ONTUYHH JIHUYCHUS.

21.  Control Policy of RF electromagnetic field in Bulgaria. Practical approach,
V Zaryabova, T s Shalamanova, H r Petkova, M Israel,

European Journal of Public Health, Volume 30, Issue Supplement_5, September 2020,
ckaal66.1306, https://doi.org/10.1093/eurpub/ckaal66.1306

Problem
Public concern about the possible health risk of the impact to electromagnetic fields (EMF) is
growing strongly. International organizations propose specific policy approach to be implemented.
Bulgaria has very restrictive legislation concerning EMF which further complicates the
implementation of these recommendations.
Description of the Problem
Legislation in Bulgaria implements two-stages of control: on the base of documentation for
calculation of the safety zone, measurements of the EMF values.
Many problems arise
1. Exposure assessment;
2. Implementation of new technologies, even more the new 5G standard;
3. Problems standing in front of experts, control bodies and administration.
Results
Following steps are taken to resolve the Issues:
1. A proposal for changes in the legislation has been prepared.
2. A communication program of establishing a dialogue with the population has been
developed and implemented.
3. An Expert Consultative Body has been created by the Ministry of Health which includes
experts, industry and administration.
4. An electronic information system of the telecommunication sources located on the territory
of the country has been established. Its purpose is to provide detailed information on the


https://doi.org/10.1093/eurpub/ckaa166.1306

EMF values for the population and to support the expert evaluation of the sources and the
control.

5. Annual monitoring of the telecommunication sources is carried out, providing data for the
electronic information system.
Lessons
o Combined efforts of experts, industry and administration lead to successful solving the
problems and decision-making for implementation of the European practices and policies
to protect the public health.
« Implementing the date of the monitoring carried out by the control bodies into electronic
system, we manage to provide information of the population.
Key messages
« Implementation of the European legislation in the country in line with the contemporary
challenges of new technologies and ensuring public health.
e Providing information of the EMF exposure to population.
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[Tpobnem
OOmecTBeHaTa 3arpkKeHOCT OTHOCHO BB3MOXKHUTE 3PAaBHU PHUCKOBE OT BBH3JICHCTBHETO Ha
enektpomaruutHu nonera (EMII) napactBa 3HauuTenHo. MeXIyHapOJHUTE OpTaHU3ALUN
MPEemopbYBaT MPWIATAHETO HA CHEMUPUYHH TOJUTHYSCKHA TMOAXOAU, HO B bbeirapus
O0COOCHOCTUTE Ha CHJIHO PECTPUKTUBHOTO 3aKOHOAATEICTBO JOMBIHUTEIHO YCIOXKHSIBAT
BBBEKIAHETO HA TE3H MPETIOPHKHU.
Onucanue Ha mpobiema
BbBarapckoTo 3aKOHOAATEICTBO BHBEXKAA JIBYCTCIICHCH KOHTPOJ, KOWTO BKIIFOUBA: M3YMCIISIBAHE
Ha XUTHEHHO-3aIIMUTHA 30Ha Ha 06a3a TeXHUYECKa JOKYMEHTAIIU U U3MEpPBaHEe Ha CTOMHOCTUTE Ha
€JIEKTPOMArHUTHOTO TIOJIE.
B T03u mporiec Bb3HUKBAT peuiia IpodIeMu:

-O11eHKa Ha €KCIIO3UIINITA;

-BbBex1aHe Ha HOBU TEXHOJIOTMH, BKIIFOUUTENHO cTanaapra 5G;

-IIpeau3BuKaTencTBa Mpej eKCIepTUTE, KOHTPOJTHUTE OpTraHu U aIMUHUCTPAIUATA.
Pesynratu
3a pa3peniaBane Ha HICHTU(UIIMPAHUTE TTPOOJIEMH Ca MPEANPUETH CICTHUTE CTHITKH:

[ToaroTBeHo e npeanokeHne 3a N3MEHEHHUs] B HopMaTHBHATa ypenoa.

1. Pa3zpaboreHa m BHeApeHA € KOMYHUKAIIMOHHA MPOTrpaMa 3a YCTAaHOBSBAaHE HA JIHAJIOT C
HACEJICHUETO.

2. Cw3manen e ExcrepreH KOHCyNTaTMBEH CBHBET KbM  MHMHHCTEPCTBOTO  HaA
3/IpaBEOINa3BaHETO, BKJIIOYBAI CHEIHMATUCTH, MPEACTAaBUTENM Ha HWHIYCTPUITA U
aJIMHHHCTPAIIHSITA.

3. Wsrpagena e enekTpoHHa UWH(MOpPMAIMOHHA CHCTEMa Ha TEJICKOMYHUKAIIMOHHUTE
M3TOYHHIIA HA TEPUTOPHUATA HA CTPAaHATa, KOSITO MPEOCTaBs MoapoOHa HHpOpMAIUs 3a
nuBara Ha EMII 3a HaceneHueTo 1 momomara eKCrepTHaTa OlleHKa U KOHTPOJIa.

4. V3BbppmiBa ce €XKEroJeH MOHHUTOPHHT Ha TEJICKOMYHUKAIMOHHHWTE W3TOYHHUITH, KOWTO
OCUTYpsIBa JAHHHU 32 €JIEKTPOHHATA CUCTEMA.



WN3Bonu

CbBMECTHUTE YCUJIMSI HAa E€KCIEPTUTE, MHIYCTPHUATA M aJIMHUHUCTpALUITA BOJAT JO YCIEIIHO
pelnraBane Ha MpoOIeMHTe U 10 €PEKTUBHO BHBEXKIaHE HA EBPOICHCKUTE MTPAKTUKU U MTOJIUTUKH
3a 3alMTa Ha OOIIECTBEHOTO 31paBe. Upe3 BBBEKITAHETO HA JAHHUTE OT MOHUTOpPWUHIA B
CJICKTPOHHATA CHCTEMa C€ OCUTYpsiBa JOCTBhIIHA W Mpo3payHa WHGPOpMAIUs 32 HACEIECHUETO.
OCHOBHM ITOCJIaHHSA

[Ipunarane Ha €BpONENCKOTO 3aKOHOJATEJICTBO B CTPAHATA B ChOTBETCTBUE ChC ChbBPEMEHHUTE
MpEAN3BUKATEIICTBA HAa HOBHUTE TEXHOJIOTMM U TapaHTHUPaHE Ha OOIIECTBEHOTO 3/paBe.
OcurypsiBane Ha JOCTOBEpHa HHQOpPMAIMS OTHOCHO EKCIO3UIMATAa Ha HACEJICHHUETO Ha
€JIEKTPOMAarHUTHH T0JIETA.

22.  5G technology. Public concern and probable health consequences,

V. Zaryabova, Ts. Shalamanova, M. Israel,

X111 National Medical Physics and Engineering conference NMPEC-2020 with international
participation, Folia Medica, Vol. 62, Suppl. 2/2020, p.27, ISSN 1314-2143 (online)
file:///C:/Users/adminl/Downloads/FM_article 60412 en_1.pdf

Over the past two years, civic organizations against the development of wireless technologies have
become more active, especially at the time of the COVID-19 pandemic, which was linked
extremely illogical with the introduction of 5G technology. Establishment of an effective
communication program that counteracts to the fake news and provides adequate scientific
information on the health impact of radio frequency fields. Proven methods of communication are
applied, such as: measurement data, information materials, web page, interviews, publications,
banner, based on the WHO, EC and other international organizations’ statements. The results of
the campaign significantly reduced the fears among the population regarding the impact of radio
frequency fields on humans. The scientific thesis about the thermal effect of radio frequencies and
the fact that millimeter waves do not penetrate into the body was confirmed in the information
space. It becomes clear that population would accept the new wireless technology with less fear if
it will be included in the process of its introduction and if there is appropriate information and
interpretation of scientific data. The fears of the population regarding the new wireless technology
will be reduced by improving the quality of scientific research. A positive result would be the
creation of a common concept for informing the population on the basis of the EU Action Plan
from 2016, which would present scientific data from the member states, compared to the results
of measurements. This will actually counteract the huge number of publications with fake news in
the world press and in social networks, most often distributed by non-professionals in this field.
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Hp63 MOCICAHUTE JOBEC TOAWMHU TPAXIAHCKHUTC OpraHu3anuyd, IMOIPOTHUBOIIOCTABAIIM CC€ Ha
pa3BUTHETO HAa OE3KMYHUTE TEXHOJIOTHH, CTAHAXa 3HAYUTEITHO NT0-aKTUBHH, 0COOEHO TI0 BpeMe Ha
nangemuara or COVID-19, korato pasmpocTpaHuTenw Ha Je3uHGOpMaIHs HEOCHOBATEITHO
CBBbp3axa 3a00JIIBaHETO C BhBEXIaHETO HAa SG TexHonorusTa. B Ta3u Bpb3Ka Oelre pa3paboTeHa
U BbBe/IeHa e(eKTHBHA KOMYHUKAIIMOHHA MPOrpaMa, KOsITO J1a MPOTHUBOIEHCTBA HA (alllIuBUTE
HOBUHHM U J]a IPEIOCTaBsI a/IeKBaTHA HAy4YHO 00OCHOBaHA WH(OPMAIIUSI OTHOCHO BB3/IEHCTBUETO
Ha paJIMOYECTOTHUTE MOJIETA BBPXY 3APABETO.


file:///C:/Users/admin1/Downloads/FM_article_60412_en_1.pdf

[Ipunarat ce JOKa3aHU METOIH 32 KOMYHHUKALIMS, BKIIFOUUTEITHO: PEIOCTaBSIHE HAa U3MEPBATEIHH
JAHHU, UH)OPMAIIMOHHU MaTepual, Mo bpXKaHe Ha yeO CTpaHHIla, MHTEPBIOTA, MyOJIMKALUU U
Oanepu, ocHoBaBamu ce Ha craHoBumara Ha C30, EBpomelickata KOMHCHS U Jpyrd
MEXyHapOAHU OpraHu3anuu. Pe3ynrature oT kKaMraHUATA IOKA3BaT 3HAYUTEITHO HaMaJIsIBaHE Ha
CTpaxoBETE CpeJ HACEJICHHETO OTHOCHO BB3JICHCTBHETO Ha PaJUOYECTOTHUTE IOJIETa BBHPXY
4yoBeKa. B MHPOPMAaLMOHHOTO MPOCTPAHCTBO O€ YTBBpAECHA HAyYHATa T€3a, Y€ PaAuo4eCTOTHUTE
MoJIeTa OKa3BaT CaMO TEPMUYHU e(eKTH, KakTo U (DaKThT, Y€ MWIMMETPOBHTE BBIHH HE
IIPOHMKBAT B YOBEWIKOTO Tsi0. CTaHa sACHO, Y€ OOLIECTBOTO OM IPHETIO HOBUTE OE3IKUUHU
TEXHOJIOTHH C TIO-MAJIKO TPEBOTa, aKO ObJie BKIIOYECHO B MPOIEca Ha TSIXHOTO BBBEKIAHE U aKO
NoJTy4yaBa MoAX0s1a HHGOPMALHs U JOCTHIIHO ThIKYBAHE HA HAYYHHUTE JAHHU.

OtcnabBaHeTo Ha OOIIECTBEHHTE CTPaxOBEe MOXE Ja ObJie MOCTUTHATO Ype3 MOoJ00psBaHE Ha
KayecTBOTO Ha HAayYHHUTE W3CJIEJBAHMS U 4pe3 Ch3/laBaHE Ha OOLIOeBpOIeicKa KOHLEHIMS 3a
uHpopMHpaHe Ha HaceleHHeTo, 6azupana Ha [lnana 3a nmeiictBue Ha EC ot 2016 r., KosiTO 1a
IIPEJCTaBs HAyYHU JAHHU OT AbP’KAaBUTE WIEHKHU, ChIIOCTABEHU C PE3yJITaTUTE OT U3MEPBAaHUSATA.
Taka Moxe epeKTHBHO, J1a Ce€ NMPOTHUBOJCHCTBA HAa OIPOMHUSI Opoil myOnuKamuu ¢ (HajaimBo
ChIbpPKAHNE B CBETOBHUTE MEAMU U COLIUAIIHUTE MPEXKHU, PA3NPOCTPAHABAHU HAW-4eCTO OT JIULA
0e3 ekcriepTu3a B Ta3u 001acT.

23.  Methods for selection of measurement points in urban areas with high density of EMF
sources and such with “sensitive places and buildings.

Izrael, M., Topalova, I., Shalamanova, Ts., & Zaryabova, V. (2015).

Journal of Biomedical and Clinical Research, 8(1, Suppl. 1).pp, 47-48,

ISSN 1313-9053 (online); ISSN 1313-6917 (print)
https://ephconference.eu/repository/countries/Abstract_Book_Vol_8-1Suppl.pdf

Introduction

The report presents methods for the selection of points for measurement of EMF in urban areas
developed within the project BGO7 Program: “Initiatives for public health." The planned
measurements and hygienic assessment of EMF according to project requirements should be
carried out in places "with a high density of EMF sources™ as well as "the existence of a sensitive
buildings and places”, which determines the necessity of development concrete methods.

Aim

The aim of the study is to develop methods for selection of points for measurement and evaluation
of the electromagnetic field according to the cited criteria.

Materials and methods

The development of “controlled method for selection and designation of points of measurements
and evaluation of the electromagnetic field in populated areas” requires preliminary information
about the location of the emitters, and electronic geographical map as well. The second method


https://ephconference.eu/repository/countries/Abstract_Book_Vol_8-1Suppl.pdf

"Selection of points for measurement and assessment of EMF in "sensitive buildings and places"
requires advance information concerning the location of sensitive buildings and places for
particular region, no information for the emitters and distribution on the field is necessary.
Results and discussion

Methods for selection of measurement points are developed. They are based on two approaches
for selection - controlled and randomized.

Conclusion

The methods will contribute to the improvement of control by applying the relevant points of
measurement and setting them on electronic geographical map and to raising the awareness of the
population. In the selected locations by the two methods EMF exposure from sources emitting in
different frequency ranges will be tested, as well as in "sensitive buildings and places™ exposure
will be evaluated.
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BobBenenne

HacrosmusaT nokmnan npencraBs METOAM 3a U300p Ha TOYKU 32 U3MEPBAHE Ha €JIEKTPOMArHUTHU
nosieta (EMII) B ypbanusupanu tepuropuu, paspaboTeHU B paMKuTe Ha mpoekT mno Ilporpama
BGO7 ,,MuunuaTtuBu 3a oOuiecTBeHo 3apase’. ChriacHO M3MCKBAHUATA HA TPOEKTA MIIAHUPAHUTE
u3MepBaHusl U xurueHHara ouenka Ha EMII TpsaOBa na ce u3BbplIBaT B palloHH ,,C BHCOKA
IUTBTHOCT Ha u3TOYHULM Ha EMII®, kakTo u B ,,crpajiu U MecTa ¢ NOBUIIEHA YyBCTBUTEIHOCT ",
KOETO Hajiara pa3paboTBaHETO Ha KOHKPETHU M MPHIIOKUMH METOIH.

Llen

Lenta Ha M3CIIEABAHETO € J1a c€ Pa3padOTAT METOAM 32 M300p HAa TOYKH 32 U3MEPBAHE U OICHKA
Ha €JEeKTPOMAarHUTHOTO MOJI€ B ChOTBETCTBUE C IOCOYEHUTE KPUTEPHUH.

Marepuanu u MmeToau

Pa3paboTBanero Ha ,,KOHTPOJIMPAH METOJ 3a M300p U 0003HAYABAHE HA TOYKU 32 M3MEpPBAaHE U
OLIEHKA Ha €JICKTPOMAarHUTHOTO T10JI€ B HACEJIEHN MecTa’, MU3UCKBa MIpeIBapuTEeIHa HH(POpMaLus
OTHOCHO MECTOIIOJIO)KEHUETO Ha U3IIbUBATENINTE, KAKTO U U3MOJI3BaHe Ha eIEeKTPOHHA reorpadcka
Kapra.

Bropust metog - ,,1300p Ha Touku 3a u3MmepBaHe u onleHka Ha EMII B uyBcTBUTENHU crpaau u
MecTa“, H3UCKBa IMpelBapUTeNHAa HHPOpPMAIUs €IWHCTBEHO 3a MECTOIOJIOKEHUETO Ha
YYBCTBUTEIHUTE OOEKTU B JaJieHUs] pPallOH; HE € HeoOXOAMMO Ja ce 3HasAT IapaMeTpuTe Ha
M3JIbYBATEIINTE WIH PA3NPEICICHUETO HA MOJETO.

Pesynrtatu n o6chxkAaHEe

PazpabGorenu ca naBa Merona 3a m300p Ha TOYKM 3a M3MEpBaHe, Oa3WpaHM Ha JBa TOJXO0Ja:
KOHTPOJIMPAH ¥ PaHAOMU3HPaH.

Te mo3BosfBaT cucreMaTH4eH M OOEKTHBEH MOAOOp Ha JIOKAllMM 3a M3MEpBaHE B pallOHU C
pa3IMyYeH XapakTep U MpeIHa3HauYCHHE.

3aKIrOuYeHHe

[IpemioskeHUTE METOAM 1€ TOTPUHECAT 3a 0100psiBaHe Ha KOHTPOJIa BbPXY €KCIO3UIIUATA Upe3
MpujiaraHe Ha MOAXOMSII0 MOJ0paHu TOYKH 3a U3MEPBAaHE M TAXHOTO HAHACSHE B €JEKTPOHHA
reorpadcka kapra. Te Ie MOANOMOTHAT M TIOBUIIABAHETO Ha HH(MOPMHUPAHOCTTA Cpea
HAaCEJIEHUETO.

B nonbpanure sokanuu mo jABatra Merona e ObjJe M3BBbPIICHA OLEHKA Ha eKCHO3ULHUATa OT
W3TOYHUIIY, U3JTBYBAILM B PA3JIMYHU YECTOTHH JUANa30HHU, BKIIFOUUTEIHO B YyBCTBUTEIIHU CTpain
U MECTa.



24.  Case study of EMF exposure before and after digitalization of broadcast technology
in populated area,

Shalamanova Ts, lvanova M, Petrova R, Topalova 1.,

Journal of Biomedical and Clinical Research, 2015, 8(1, Suppl. 1), p.49, ISSN 1313-9053 (online);
ISSN 1313-6917 (print)

https://ephconference.eu/repository/countries/Abstract Book Vol 8-1Suppl.pdf

Introduction

Bulgaria completed the process of digitization of broadcast system, regarding to the Directive
2002/21/ EC of the European Parliament and of the Council of 7 March 2002, in September 2013.
The paper presents an exposure assessment procedure of electromagnetic field (EMF) for one TV
and radio transmitter, also a comparison of EMF exposure before and after digitalization.

Aim

The aim of this report is to perform exposure assessment of EMF emitted from broadcast
transmitters, after the digitalization of the equipment.

Material and methods

Calculation methods were used for a theoretical evaluation of the hygienic safety zone. The
exposure assessment was made using non-selective and selective methods for measuring the EMF
values.

Results

The measured values of the electric field and power density in the region of the emitters show
compliance with the national legislation for protection of general public from RF EMF exposure.
Higher values were measured in the close proximity of the facility where access of the general
public is not permitted, so limit values for controlled (working) environment are applicable there.
The results of the evaluation show that after the digitization and replacement of technical
equipment, the power transmitted from digital broadcasters is lower than the analogue ones, which
results in smaller safety zone and correspondingly lower measured values of electromagnetic field.
Conclusion

The analysis revealed a reduction of the exposure for the general population. This result
corresponds to the reported data in the SCENIHR's report.
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VBona

bearapus npuximoun mporeca Ha nudpoBU3aIvs Ha TEIEBU3HOHHUTE M PAAHOIPeIaBaTETHUTE
cuctemu mipe3 centemBpu 2013 r., B chorBeTcTBUE ¢ upextuBa 2002/21/EO na EBpornelickus
napnameHT u Ha CpBeta ot 7 MapT 2002 r. Hacrosimiara paboTta mpeicrass Mmpoleaypa 3a oleHka
Ha eKCIOo3uIMATa Ha enekTpoMarauTHO nosie (EMIT) ot enuH TeneBU3nOHEH U paroIpeaaBaTen,
KaKTO U CpaBHEHHE HA EKCIO3UIIMTA MIPEAU U ClIe]] IU(PPOBU3ALIUATA.

Len

enTa Ha 1oKJIaa € 1a U3BBPIIN OlleHKa Ha ekcno3uuuara Ha EMII, u3nbuBaHo OT TeNEBU3MOHHU
MpeAaBaTETHN ChbOPHKEHUS clie]l M poBU3aIusaTa Ha 000pyABAHETO.

Marepuanu u MeToau

3a TeopeTUYHaTa OIEHKA Ha XUTUEHHO-3al[UTHATA 30Ha Ca U3MOJI3BAHU U3YUCIUTEIIHH METOH.


https://ephconference.eu/repository/countries/Abstract_Book_Vol_8-1Suppl.pdf

OueHkaTa Ha EKCIO3ULIMATA € HU3BBPIICHA Ype3 HECENEKTHUBHU U CEJIIEKTUBHU H3MEpPBATEIHU
METO/H 3a ONpe/IesTHE Ha CTOWHOCTUTE Ha EJIEKTPOMAarHUTHOTO TT0JIE.

Pesynratu

N3mepeHuTe CTOMHOCTH HAa MHTEH3UTETA Ha €JICKTPUYHOTO I0JI€ ¥ TUTBTHOCTTA Ha MOIIIHOCTTA B
paiioHa Ha U3TbUBATEIIUTE [TOKA3BAT CHOTBETCTBUE C HAIIMOHATHOTO 3aKOHOIATEJICTBO 3a 3alUTa
Ha HaceJICHUETOo OT paanodectoTHn EMIL.

[To-BHCOKH CTOWHOCTH Ca PETUCTPUPAHH B HEIIOCPEIACTBEHA OJIM30CT O ChOPBIKEHUETO, KBIETO
JOCTBITBT Ha HACEJICHHETO € OrPAaHHMYCH; CJICIOBATEIHO TaM CJeABa Ja Ce Mpujiarat ImpeaeaHo
JOMYCTHMHTE CTOMHOCTH 32 KOHTpoJIMpaHa (paboTHa) cpena.

Pesynrature OT omeHKara MmokasBar, 4ye ciell nudpoBU3aIMATa U MOAMSHATA HA TEXHUYECKOTO
o0opy/BaHEe MOIIHOCTTA, U3TbUBaHA OT IUPPOBUTE MpeaBaTelid, € MO-HUCKAa B CPAaBHEHHUE C
aHAJIOTOBUTE, KOETO BOM JI0 HAMAJISIBAHE HA XUTHEHHO-3aIITHATA 30HA U JI0 MIO-HUCKU U3MEPECHH
CTOMHOCTH Ha €JEKTPOMArHUTHOTO TMOJIE.

3aKJIroueHue

AHanu3bT Ha pPe3yJTaTHTE TOKa3Ba, 4e Clel MU(PPOBU3ANUATA SKCIIO3UIMATA Ha HACEICHUETO
HamassiBa. To3u pe3yiTar € B CbOTBETCTBUE C JaHHUTE, MyOnuKyBaHu B nokiaaa Ha SCENIHR.

25. Puck ot BB3aeiicTBHE Ha eJeKTPOMATHMUTHH I10JIeTA B HACeJeHHTE MecTa.
IMosmmTHKa 32 OTpaHUYaBaHe HA Bb3/1elHCTBHETO,

Uspaen, M., B. 3apsbosa, Ile. Illanamanoasa,

KOOuneitna HayyHa KOH(MEpEHIHS ¢ MEKIYHAPOIHO y4acTHe ,,3/ApaBeona3BaHeTo npe3 21 Bek™,
[Tnesen, okromepu, 2010, CoopHUK Hokiaam, Tom 1, ctp. 245 — 250

Peny6nuka bearapus, karo akTUBEH WiIeH Ha MEXAyHapoaHaTa paOoOTHA rpyna B paMKHTE Ha
MexnyHaponnus mnpoekT ,EnekrpomarnutHu mnoinera (EMII)” na CBeroBHarta 3apaBHa
opranuzanus (C30), nogabpka MOIUTUKATA U MOAXOANUTE, yOnnKkyBanu B “Model Legislation”™
u B “Framework for developing health-based EMF standards”, kato ocHOBa 3a pepopMupane Ha
HAIlMOHAJIHOTO 3aKoHOoAaTencTBo. Karo cTpaHa ¢ rosnsm onut B o6iactra Ha pa3pabOTBaHETO Ha
HOPMH U CcTaHjiaptu, ome or 80-Te TroJuHM, HHE cMe OOCHKIalu BB3MOXKHOCTTA Ja
Ipe/icTaBIsiBaMe LEHThp 3a pa3paboTBaHE Ha MOJUTHKU B 00JAcTTa Ha 3aKOHOAATEJICTBOTO IO
HEHOHM3UPALIH JIBYEHHSI, KOUTO J1a C€ PA3NPOCTPAHABAT CPEXl U3TOYHUTE CTPAHMU, 110-CIEIIUATHO
Ha banikanure, ¢ 11e1 xapMOHU3UpaHe Ha HalmoHanHUTe ctanaaptu no EMII. bearapckara rpyna,
pa3Bu MoA00Ha cTpaTerus 3a xapMmoHuzanus ouie npe3 2001 r., ¢ nomomra Ha C30 u HATO.
Hammst onur ot m3mepBanuss Ha EMII B Hacenenute Mecra, OlleHKaTa Ha BB3JAEHCTBUETO, OT
IpUJaraHeTo Ha HamaTa cOOCTBEHAa KOMYHHUKAI[MOHHA Iporpama 3a HAaceJIeHHETO M JApYrH
3aMHTEPECOBAHU CTpPaHU, OT JAMCKYCHUTE C TMPEACTaBUTEIHH TPYNHd OT HACEJNEHUETO, OT
JeMHOCTUTE, CBbP3aHU C KOHTPOJA HAa M3JIbUBAIIMTE OOEKTU U T.H. NOKa3Ba, Y€ CTPaxOBETE U
CBHILECTBYBAILIUTE MPOOJIEMU Cpell HACETICHUETO MOraT Jla ce 0000IIAT KaKTO CJe/Ba:

* CeuiecTByBa 0OBPKBAaHE U CTPax OT 3a00JIIBaHUS U 3[JpaBHU HEOJIArOMOTYUHS;

+ Xopara 3aaBaT BbIIPOCH OTHOCHO Bb3MOKHHUTE 37JpaBHU €(DEeKTH BbPXY JlelaTa;

+ HamecBar ce wuHTepecH, CBBp3aHH C (PUHAHCOBO-MKOHOMHUYECKH IIOJI3H 3a

oTpesieNIeHH JINLA;
o JlurncBa wiIM € MHOIO OCKbJIHA HMH(OpManusATa 3a 3ApaBHUTE €(EeKTH OT
Bb3aeKicTBUEeTO HAa EMII BBpXY HOBEKa;



e MoOunHuTe OnepaTopu U APYruTe KOMIAHUU MUTHOPUPAT MyOINMYHUS MUHTEPEC B
MecTaTa, KbJETO IIe ce u3rpaxaar uznpusaiiyu EMII 06ekTi u chopbkeHus;

+ Xopara He KelasiT Ja ce MPOMEHs JaHamadra B pailoHa, KBIETO KHUBEAT, C
MOHTHPAHETO HA KYJIU U AaHTCHH;

»  CopIIecTBYBAT JUIA C XPOHUYHH 3200 SIBAHUS, YAUTO CTPAXOBE JOIIBIIHUTEIIHO CE
YTEXKHABAT OT (akTa, ye ca oorpuBar ¢ EMII.

ToBa e mpuynHATa, MOPAAX KOSATO HUE pa3paboTHXMe METOJ 3a Ch3JaBaHE HA TPAHUYHU
CTOMHOCTH, KONTO ce pa3jndaBa B CbOTBETCTBUE C Bb3MOXHOTO MpeOUBaBaHe HA HACEICHHUETO,
BOJICILO J0 pa3jIM4yHa €JIEKTPOMarHuTHa ekcrio3uuus. Toil e ocHoBaH Ha nipenopbkute Ha ICNIRP
3a roJIsIMa 4acT OT CIy4auTe Ha €KCIIO3MIUS Ha HACEJICHUETO M BKJIKOYBA PA3JIMYEH MOAXO0 IPHU
yCIIOBUSI HA 00J'bYUBAHE, KOUTO Ca CBBP3aHU C MPOIBIIKUTEIHO MpeOMBaBaHEe HA XOpa B YCIOBUE
Ha EMII. Mwma ce npeaBua exenHEeBHOTO 00IbUBaHE HA XOpPa, KAKTO M HA TaKUBa, KOUTO MMAT
pa3IMyHO BB3MPUATHE IO OTHOIICHHE Ha Bb3AehcTBHe HA EMII, cbmio u 3a ,,KpUTuuHU |
,»dIYBCTBUTEIHO pallOHH, KbJETO MPEeOMBaBAT WM KUBEAT TPYMU OT HACEICHUETO, HEU3BECTHU
yCJIOBHS Ha OOJTbUBAHE U T.H.
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The Republic of Bulgaria, as an active participant in the international expert group within the
World Health Organization (WHO) International Electromagnetic Fields (EMF) Project, supports
the policies and approaches set out in the Model Legislation and the Framework for Developing
Health-Based EMF Standards as a basis for the reform and modernization of national legislation.
As a country with long-standing experience in the development of exposure limits and technical
standards since the 1980s, Bulgaria has considered the possibility of serving as a regional policy-
development center in the field of non-ionizing radiation legislation, particularly for Eastern
European and Balkan countries, with the objective of harmonizing national EMF exposure
standards. A strategy for such harmonization was developed by the Bulgarian expert group as early
as 2001, with the support of WHO and NATO.

Experience gained from EMF measurements in residential environments, exposure assessment
activities, implementation of a national risk communication programme for the general public and
other stakeholders, consultations with representative population groups, and regulatory control of
EMF-emitting installations indicates that public concerns and perceived problems can be
summarized as follows:

« Persistent uncertainty and anxiety regarding potential adverse health effects;

e Specific concerns related to possible health effects in children;

« The involvement of financial and economic interests of certain stakeholders;

o Insufficient or limited availability of clear, evidence-based information on health effects
associated with EMF exposure;

e Perceived neglect of public interest by mobile network operators and other companies
during the planning and deployment of EMF-emitting installations;

e Resistance to changes in the visual landscape resulting from the installation of towers and
antennas;

e Increased concern among individuals with chronic diseases, whose risk perception is
further amplified by the presence of EMF exposure.



In response to these concerns, a differentiated approach for the establishment of exposure limit
values was developed, taking into account the duration and pattern of population presence, which
may result in varying levels of electromagnetic exposure. This approach is based on the health-
based guidelines and recommendations of the International Commission on Non-lonizing
Radiation Protection (ICNIRP) for the majority of public exposure scenarios, while applying
additional considerations in situations involving long-term or continuous presence in EMF
environments. These include everyday exposure of the general population, individuals with
heightened risk perception, as well as exposure in so-called “critical”” and “sensitive” areas, where
population groups live or spend prolonged periods of time and where exposure conditions may be
uncertain.

26. Pe3yaraTu OT MbPBOTO HAIIMOHAJIHO MEKIY/1a00PATOPHO CPaBHEHHE B 00/1aCTTA HA
H3MEPBAHETO HA eJIeKTPOMATHUTHH I10JIeTa,

He. IHlanamanosa, M. Heanosa,

KOOuneitna HayyHa KOoH(MEpEHIH ¢ MEKIYHAPOIHO y4acTHe ,,3/ApaBeona3BaHeTo npe3 21 Bek™,
[Tnesen, okromepu, 2010, Coopuuk nokiamu, Tom 1, ctp. 233 — 236

Boenenue: B P brarapus celiecTByBaT MHOTO YaCTHH U IbpKaBHU JIa0OpaTOPUH, 3aHMMAaBaIll
ce ¢ u3MepBaHus Ha enekTpomarHuTHU noseta (EMII). CobluieBpeMeHHO HealleKBaTHU pe3yaTaTu
OT U3MEPBaHUS U KOMEHTapy OT TaKKBa J1a00paTOpUu B MEIUUTE TOIPUHACAT 3a YBEJIMYaBAHE HA
CTpaxoBeTe cpejl HacelleHueTo. ToBa JjoBejie 10 He00X0AMMOCTTa OT OpraHU3UpaHe Ha MbPBOTO
HAIlMOHAJIHO MeXxaynabopaTopHo usmepsanus Ha EMIIL.

Ien: Ilenra Ha mogoOHM M3MEpPBaHUS € Ja C€ NPOBEpU KOMIIETEHTHOCTTa Ha IEpCOHajla Ha
y4acTBaIIUTE JIAOOPAaTOPUH, MPUTOAHOCTTA HA HM3MOJ3BaHATA amaparypa W HaJe)KIHOCTTA Ha
IIOJIyYE€HUTE PE3YNTATH.

Matepuan u Mertonu: M3mepBaHusiTa ca NpPOBEACHM B JBa €Tama: OLIEHKAa HAa H3TOYHHUK B
CBPBXHUCKOYECTOTHUS U B MUKpoBbIHOBU (MB) o6xBat Ha EMII. MeTonsT 3a usmepBane ce
ocnoBapa Ha ISO/IEC PvkoBoacTBo 43-1, 2:1997.M3T0YHMK HA €IEKTPUIECKO M MarHUTHO TI0JIE
¢ yectota 50 Hz e enextponiopoBon 110 kV. U3rounnk Ha EMII 8 MB nuana3on e 0mni aHTeHa
3a MobusiHa komyHukanus Kathrein tun 741790 I1punucanure CTOMHOCTH Ha U3NUTBAHUSA 00EKT
ca ocurypenu ot pedepentnata nabopatopus ,,dusnuecku paxropu” kpM HIIOO3.

Pesynraru: JloknagbT npeacTaBs pe3yiTaTd OT MeXayiaadboparopHute uzMepBanus. Kpurepusr
3a OlleHKa € choOpa3eH ¢ Opos Ha yyaCTHHLUTE W NpUIIOKEHaTa amapaTypa. M3non3Banu ca
BB3MOXHH CTaTUCTUKU 32 KOJIMYECTBEHH PE3YNITATH.

Ob6cwxnane:MHdopManusaTa 3a KOMIETEHTHOCTTa M HAJEKIHOCTTa Ha pe3yiaTaTuTe oT
pa3nuyHUTE 1a00PaTOPUH € OT ChIIECTBEHO 3HAUEHUE IPU U3BBPILBAHE HA U3MEPBAHUS 32 LIETTUTE
Ha KOHTPOJIa, CBbP3aHU C YOBEUIKOTO 3JPABE.

3axnmoueHre:HeobxonuMo € pefoBHO TPOBEXKIAHE Ha MEXIyIadOpaTOpHH H3MEpBaHUS, C
ydyacThueTo Ha mnoBede Jsaboparopuu. IlomoOHM CcHOMTHS JOMBIABAT NPOLEAYpUTE Ha
nmaboparopusiTa 3a KOHTPOJI Ha Ka4eCTBOTO, KaTO C€ OCUTYpsIBa U BBHHIIIHA MsIpKa 3a CIOCOOHOCTTa
uM 3a m3nurBaHe. Cromarar 3a JOBEpHETO B JabopaTOpUHTE, 4Ye Te€ IOJIydaBaT HAJSKIHH
pe3yNITaTi OT U3MUTBAHE, KOETO € Ba)KHO 3a MOTPEOUTENNTE HA TEXHUTE YCIYTH.
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Introduction: In the Republic of Bulgaria, there are numerous private and public laboratories
engaged in the measurement of electromagnetic fields (EMF). At the same time, inadequate
measurement results and inappropriate interpretations presented by some laboratories in the media
contribute to increasing public concern and fear. This situation led to the need to organize the first
national interlaboratory comparison of EMF measurements.

Aim: The aim of such interlaboratory measurements is to verify the competence of the personnel
of the participating laboratories, the suitability of the measuring equipment used, and the reliability
of the obtained results.

Materials and Methods: The measurements were carried out in two stages: assessment of a source
operating in the extremely low frequency (ELF) range and in the microwave (MW) frequency
range of EMF. The measurement methodology was based on ISO/IEC Guide 43-1,-2:1997.

The source of the 50 Hz electric and magnetic field was a 110 kV overhead power line. The EMF
source in the microwave range was an omnidirectional antenna for mobile communications
(Kathrein, type 741790). The assigned reference values for the test object were provided by the
reference laboratory “Physical Factors” at the National Center of Public Health and Analysis.
Results: The report presents the results of the interlaboratory measurements. The evaluation
criteria were adapted to the number of participants and the measurement equipment applied.
Appropriate statistical methods for quantitative results were used.

Discussion: Information on the competence of laboratories and the reliability of their measurement
results is of essential importance when conducting measurements for regulatory control purposes
related to human health.

Conclusion: Regular organization of interlaboratory comparisons involving a larger number of
laboratories is necessary. Such exercises complement internal quality control procedures by
providing an external measure of laboratory testing performance. They also contribute to increased
confidence in laboratories’ ability to produce reliable measurement results, which is essential for
users of their services.

27. Exposure and risk assessment connected to the health and safety of workers in the
production of electricity,

M. Israel, P. Ivanova, Ts. Shalamanova, M. lvanova, V. Zaryabova,

Proceedings of International Conference on radiation applications RAP2020/Virtual Online
Conference, July 6-10 2020, Pages: 51-54, https://doi.org/10.37392/RapProc.2020.12

The aim of the study is to perform exposure and risk assessment of electromagnetic fields (EMF)
at workplaces connected with electricity production according to the requirements of Directive
2013/35/EU. The study covers the following sets of workplaces: (1) Workplaces in power
distribution systems (indoor and outdoor distribution systems); (2) Workplaces with metalworking
machines: lathes, mills, electric welding. Measurements are made using a frequency non-selective
method, based on: “Non-binding guide to good practice for implementing Directive 2013/35/EU
Electromagnetic Fields Vol. 1 - Practical guide”. Exposure and risk assessment have been
performed by comparing the measured values with action values (ALS) and the exposure limit
values (ELVs) according to the requirements of Directive 2013/35/EU, as well as with the
reference values adopted by the Council Recommendation 1999/519/EC for persons at “specific
risk”. The results of the exposure and risk assessment show the following: Electric field strength
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for the power frequency field (50 Hz) does not exceed the high ALs for non-thermal effects; low
ALs are not exceeded except for single points in outdoor high voltage substations. In cases where
the low ALs for non-thermal effects are exceeded, the reference levels according to
Recommendation 1999/519/EC are also exceeded. There are no measured values of the field
strength above the reference levels according to Council Recommendation 1999/519/EC at the
remaining workplaces. The results show compliance with the ELVs with respect to the health and
sensory effects. Magnetic flux density values of power frequency fields do not exceed the ALs for
non-thermal effects. Measured values also show the compliance with the ELVs for health and
sensory effects. The magnetic flux densities do not exceed the reference levels according to
Council Recommendation 1999/519/EC. From the results obtained, it can be concluded that no
risk can be expected for the workers’ health from the EMFs exposure except for those defined as
persons at a specific risk. For them, appropriate recommendations for the employer have been
proposed for health and safety practices at work.

BG

LlenTa Ha U3cieBaHETO € JJa CE€ U3BBPILIU OLICHKA HA EKCIO3ULUATA U PUCKA OT €J1€KTPOMAarHUTHU
nonera (EMII) na pabGoTHM MecTa, CBBpP3aHM C MPOU3BOJCTBOTO M pAa3IpeACICHUETO Ha
€JIEKTPOCHEPIHsi, B ChOTBETCTBUE ¢ M3uckBaHusTa Ha Jupektura 2013/35/EC. M3cnensaneto
obOxBama cregHute Trpynu  pabotHm wmecra:(l) paboTHM Mecta B CHCTEMHUTE 32
eNeKTpopasnpee/icHue (3aKpUTH ¥ OTKPUTH pasmpeaesuTeaHu ypendu); (2) paboTHH MecTa ¢
METAJIOPEKEIIM MaIIMHU — CTPYroBe, (pe3u U eNEeKTPOABIOBO 3aBapsiBaHe. M3mepBaHusAra ca
U3BBPIICHH Ype3 YECTOTHO HECETIEKTUBEH METO/I, 0a3upaH Ha ,,He3a1bIKUTEIHO PHKOBOJICTBO 3a
noOpwu npaktuku npu npuiarade Ha JupextuBa 2013/35/EC — Enekrpomarautau mosiera, Tom 1
— Ilpaktnuecko pbkOBOJACTBO. OIlLlEHKaTa Ha EKCIO3ULMATA M PHUCKA € HU3BbpLIEHA 4Ype3
CpaBHEHHE HAa M3MEPEHUTE CTOMHOCTH C CTOMHOCTHUTE 3a mpeanpuemane Ha aeiicteue (ALs) u
rpaHrudHATEe CTOMHOCTH Ha ekcrosunusa (ELVs) cerimacHo wusuckBanusta Ha JlupekTuBa
2013/35/EC, kakto u ¢ pedepenTHuTe HUBA, pueTd B [Ipenoprka 1999/519/EO na ChBeta 3a
JunaTa cbe ,.crnennduuer puck. Pe3ynraTuTe oT olleHKaTa Ha eKCIO3UIIUATA U PUCKA MTOKa3BaT
cieqHoTO: HTeH3UTEeThT Ha eNeKTPUYHOTO ToJie pu yectota 50 Hz He mpeBuiiaBa BUCOKHUTE
CTOMHOCTH 3a TpealprueMaHe Ha JIeHCTBUE 3a HETOIUIMHHHM e()eKTH; HHUCKUTE CTOWHOCTH 3a
IpearprueMaHe Ha JIeCTBUE HE ca IMPEBUILIEHH, C U3KIIIOUEHUE HA OTJEIHU TOUYKH B OTKPUTUTE
MIOJICTAHIIMH C BUCOKO HaIlpeKeHue; B ciydanTe, KOraro HUCKATE CTOMHOCTH 3a IPEAIpUEMaHe
Ha JIeHCTBUE 3a HETOIUIMHHU €(QEeKTU ca NPEBUIICHH, ca MPEBUUIEHH U pedepeHTHUTE HUBA
coriacHo [Ipenopska 1999/519/EO; B octananute pabOTHH MecTa HE ca OTUETEHU CTOWHOCTU
HaJ pedepeHTHUTE HUBA IO ChIIAaTa MPENnopbka; YCTAHOBEHO € ChOTBETCTBHE C I'PAHUYHHUTE
croifHoct Ha ekcno3uuus (ELVs) mo oTHomeHue Ha 37paBHUTE M CETUBHUTE EQEKTH.
MaruutHara uHaykuust npu yectora 50 Hz He mpeBuiaBa CTOMHOCTUTE 3a MpeANpUeMaHe Ha
JeCTBHE 32 HETOIUTMHHHU €(EeKTH U CHOTBETCTBA HA TPAHUYHUTE CTOWHOCTH Ha €KCIIO3UIIUS H
pedepenTHuTe HUBa. Ha 0a3ara Ha moxy4eHHUTE pe3yiITaTh MOKeE J1a Ce 3aKJII04H, Y€ HE Ce OUaKBa
PUCK 32 37[paBeTo Ha paboTemuTe B pe3ynrar Ha ekcriozunus Ha EMII, ¢ u3kirouenue Ha numara,
OTpesieNieH! KaTo JIMIA ChC creruuyeH pucK. 3a TAX ca MPeaoKeHU MOAXOAAIIM MPEenopbKU
KBM paboTojaTesst OTHOCHO MEPKHUTE 3a 3/ipaBe U 0€30MacHOCT mpu paboTa.




28. Public concern of electromagnetic exposure in Bulgaria - a case study,

V. Zaryabova, Ts. Shalamanova, Hr. Petkova, M. Israel,
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Risk management in the precautionary framework proposed by the World Health Organization
(WHO) concerning public health is an interactive process and it encourages the development of
new information and understanding, as well as a review of the measures in the context of existing
uncertainty. By including a wide range of stakeholders in the process, the framework requires a
clarification of their interests, as well as transparency about the way of decision-making. The
protective framework related to the protection of human beings against electromagnetic fields
(EMF) exposures is an upgrading approach that encompasses procedures for managing human
health risks that are either known or insecure. The framework assists: (1) Development and
evaluation of the opportunities to reduce electromagnetic exposure; (2) Choice of action/actions
appropriate to the risk under consideration; (3) Assessment and supervision of the chosen
action/actions. WHO proposes the “Precautionary Principle/Approach” to be applied for cases
when uncertainty of research is great, and when there are serious problems with the
implementation of new technologies for which there is insufficient information on their harmful
effects. At the same time, WHO suggests communication strategies to be applied after analyses
and evaluation of the exposure to reduce public concern (EMF Risk Perception... WHO 1998,
Risk Perception...ICNIRP 1997, Establishing a Dialogue...WHO 2002). Here, we would like to
present one typical case study of public concern in connection with EMF exposure from a base
station for mobile communication situated in urban area, and the way how the problem has been
solved. Different approaches for exposure assessment have been applied, as follows: (1) measuring
methods: point measurements; monitoring measurements over a long period of time, monitoring
for more than 24 hours; spectrum analyses; (2) analytical methods: exposure assessment through
processing data of measurements; and/or evaluation of the safety zones around “sensitive”
buildings by calculation/modelling. A communication strategy with the general population has
been chosen and applied on the basis of the analyses of the results of evaluation of the exposure.
This communication strategy is specific and proven effective, and it refers to all stakeholders,
including administration, mobile operators, local authorities, regional control bodies of the
Ministry of Health, and others. The main purpose of this paper is connected to the methodology
of the processes presenting our model for effectively solving a problem of public concern
connected with EMF exposure.

BG

VYnpaBiieHneTo Ha pUcKa B paMKUTE Ha NMPEAYNPEIUTENHNS TOAX0, MpeasiokeH oT CBeToBHATa
3npaBHa opranu3zanus (C30) B o6acTTa Ha 00LIECTBEHOTO 3/IpaBe, NPEeACTaBIsIBa HHTEPAKTUBEH
mpolec, KOMTO HachbpyaBa Ch3JaBaHETO HAa HOBAa MH(pOpPMAIUS U 3HAHUSA, KAKTO U MEPHOJUYEH
Iperiie]] Ha MPEAIPUETUTE MEPKHU B YCIIOBUATA HA HECUT'YpHOCT. Upe3 BKIIIOUBAHETO HA IIMPOK
KpbI' 3aMHTEPECOBAHU CTPAHU Ta3W paMKa M3KMCKBA SICHO M3SACHSIBAaHE HA TEXHUTE MHTEPECH U
IIPO3PavHOCT B MPOLIECAa HA B3EMAaHE HAa pELICHMS. 3allMUTHATA paMKa, CBbP3aHa ChC 3allUTa Ha
YOBeKa OT eKCIO3UIIM Ha enekTpomaruuTHu nosieta (EMII), mpencrasisiBa Haarpakaai moaxoz,
KOWTO BKJIIOYBA MPOLEAYPHU 32 YIPABICHUE HA PUCKOBE 3a 3paBETO — KAKTO JOKa3aHW, Taka U
MOTEHIIMAaTHO HecurypHu. Ta3u pamka mnoamomara: pa3paboOTBaHETO U OLEHKaTta Ha
BB3MOKHOCTUTE 332 HaMaJsiBaHE Ha EKCIO3MIMATAa Ha eNeKTPOMarHUTHMU moJjera; u3bopa Ha
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MTOIX OIS JEHCTBHS B 3aBUCHIMOCT OT KOHKPETHUS PUCK; OIICHKATa U TOCTIeIBAIUS KOHTPOII Ha
npeanpuerute  aedctBuda.  C30  mpenopbyBa  OpPWIIAraHETO HAa  IPEAYNPEAUTEITHUS
NPUHIUI/TIOAXOJ B CIIy4yawTe, KOraro HayyHaTa HECUTYPHOCT € 3HAa4MTelIHa M KOTaTo
BHEJPSIBAHETO HAa HOBU TEXHOJOTMU € CBBP3aHO C OrpaHudyeHa uHGOpMalus OTHOCHO
MOTEHIMATHUTE OTpHLATENHU e(PeKTH BBpXY 37paBeTo. Ycmopeano ¢ toea C30 mpemnopruBa
W3IMOJI3BaHETO HA KOMYHUKAIIMOHHU CTPAaTEery, OCHOBAHU HA aHAJIW3 U OLIEHKA HA €KCIIO3UIIUATA,
c 1en HamaisiBaHe Ha oOmiectBeHata 3arpwkeHocT (EMF Risk Perception... WHO 1998; Risk
Perception... ICNIRP 1997; Establishing a Dialogue... WHO 2002). B Ta3u pabota npeacraBsime
TUIIUYCH Ka3yc Ha OOIIECTBEHA 3arpMIKEHOCT, CBbp3aH ¢ ekcrozuiis Ha EMIT ot 6a3oBa crannus
3a MOOWJIHM KOMYHUKAIIMH, Pa3MoJIoKeHa B ypOaHU3MpaHa cpela, KaKTo U MOJIX0Ja, M0 KOHTO
npoOaemMbT € Oui pemieH. 3a OIeHKaTa Ha eKCIO3ULUATA ca MPUJIOKEHU PA3TIHMYHU MOIXOIM:
M3MEpBaTEIHU METOJU — TOYKOBH H3MEPBaHMs; MPOABIKUTEICH MOHUTOPHUHT (ToBeue or 24
Yaca); CIIEKTpaJIeH aHAJIN3; aHAJTUTUYHU METOJIM — OLIEHKA Ha eKCIO3HMIUATA Ype3 0OpaboTka Ha
M3MEepBaTEeHU JaHHU W/WIIH OTIpeieisiHe Ha 30HU 32 0€30IMaCHOCT OKOJIO ,,9yBCTBUTEIHU  CTpain
ype3 U3UMCICHUs Uiau Mojenupane. Ha ocHoBaTa Ha aHanu3a Ha pe3yiaraTute Oerie n3OpaHa u
MPUJIOKEHa KOMYHHKAI[MOHHA CTpaTerdsi, HacoueHa KbM IIMpOKaTa oOliecTBeHocT. Tasu
crpaterus € cnenuduyHa u 10Ka3aHO e(PEeKTHBHA W 00XBaIlla BCHYKH 3aWHTEPECOBAHH CTPAHH —
aJIMMHHCTpAIMATA, MOOUITHUTE ONEPAaTOPU, MECTHUTE BIACTH, PETUOHAIHUTE KOHTPOIHU OPraHU
Ha MUHHCTEPCTBOTO Ha 31paBeona3BaHeTo U Jip.OcCHOBHATa 1€ Ha CTaTHsATa € Jja IpeJICTaBu
METOJIOJIOTUATA U MPOLIECUTE, KOUTO U3TPpasKaaT HAIlIMs MO 32 €EeKTUBHO pelliaBaHe Ha cllydan
Ha 00IIeCTBEHA 3arpUKEHOCT, CBBP3aHH C EKCIIO3ULIUATA Ha €JIEKTPOMAarHUTHHU I0JIETA.

29. Texnonorus 5G. CounajiHo HanpeKeHHe U 0YAKBAHH 3/IPABHU HeH1aronoJayqus,

B. 3apsboesa, e. Illanamanosa, M. Uspaen

Coopuuk moxmamu ot FHOOwieitHa HayuyHa KOH(EpeHIHUs ¢ MEXIyHapoaHO ydvactue ,,HoBu
MOJIXOIM B OOIIECTBEHOTO 3/7paBe M 3/paBHarta noimutuka““, Hoempu 2020 r., ctp. 79-84, ISBN -
978-954-756-254-7

https://www.mu-

pleven.bg/forms/dokladi_novi_podhodi_v_obshtestvenoto zdrave i zdravnata%20politika.pdf

[Ipe3 nocnenuute 2 TOOUHU PA3KO C€ aKTUBU3Mpaxa rPaKJaHCKUTE JBUKEHHUS CPEIly pa3BUTHUETO
Ha Oe3zxkuunuTe TexHosoruu. OcobeHo BBB BpeMero Ha maHaemusara or COVID-19, kosito
M3KJTIOYUTETHO HETIOTUYHO Oellle CBbhp3aHa ¢ BbBEeXKIaHeTo Ha SG TexHonorusara. bescrnopHu ca
npeauMcTBaTta, kouto SG Mpexara Iie npeaocTaBu Ha ChbBPEMEHHOTO OOINECTBO, HO OT JApyra
CTpaHa, CTPaXOBETE U MPUTECHEHUITA Ha XOpaTa, KOUTO C€ MPOTUBOINOCTABAT Ha BbBEXK/IAHETO HA
5G mopaau NMpUYMHU, CBBP3aHU ChC 3arPIKEHOCTTA 3a 3/IpaBeTO, TpsAOBa /1a ObIaT pasriieiaHu
Cepro3HO. B TO3M KOHTEKCT € HEeoOXOIUM IIMPOK OOIIEeCTBEH 1ebat, ch3aaBalll JOBEpPHE CPe.
TpaXKJIaHWUTE U BKJIIOYBAIl BCHUKH 3aMHTEPECOBAHU CTpaHU. TyK OCHOBHATa POJIsi € Ha HayKaTa u
Ha HEOOXOAMMOCTTa OT MPOBEXKIAHE HA MTOBEYE U3CIIEABAHMS 32 BH3MOKHUTE PUCKOBE, CBBP3aHU
¢ excrio3uius ot 5G. HeoOxonumo e BpBexk/1aHe Ha epeKTUBHA CUCTEMA 3a KOMYHUKaIUs, KOSITO
Jla TPOTUBO/ICHCTBA Ha (paNIIIMBUTE HOBHHH U Ja TPEI0CTaBs HAydyHO 00OCHOBaHA WH(OpMALIUS
3a BIMSTHUETO HA PAJANOYECTOTHUTE TOJIeTa BHPXY 3/IPaBETO HA YOBEKA.
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Over the past two years, public activities opposing the development of wireless technologies have
intensified evidently. This trend was particularly pronounced during the COVID-19 pandemic,
which, in an illogical manner, was associated by some groups with the introduction of 5G
technology. While the benefits that 5G networks can offer to modern society are indisputable, the
fears and concerns of individuals who oppose the deployment of 5G on health-related grounds
should nevertheless be taken seriously. In this context, a broad public debate is necessary, one that
raises trust among citizens and actively involves all relevant stakeholders. A central role in this
process belongs to science and to the need of further research on the potential risks associated with
exposure to 5G-related electromagnetic fields. In addition, the establishment of an effective risk
communication system is essential in order to counteract misinformation and provide scientifically
grounded information on the effects of radiofrequency fields on human health.

30. Patient and personnel health and safety in MRI facility,

M. Israel, M. lvanova, P. Ilvanova, Ts. Shalamanova, H. Petkova,

RAP Conference Proceedings, vol. 6, pp. 109-114, 2021, ISSN 2737-9973 (online),
https://doi.org/10.37392/RapProc.2021.23

There are two aspects to be considered when using magnetic resonance imaging (MRI) equipment
for diagnosis: patient and personnel protection. In regard to patient protection, the following main
issues should be treated: individual characteristics, risk / benefit ratio; exposure time and exposure
pattern, etc. The medical personnel protection is regulated by Directive 2013/35/EU and represents
a major challenge in the EMF protection in the working environment. The Directive recognizes
that for some activities/circumstances related to the installation, testing, use, development,
maintenance and research related to magnetic resonance imaging (MRI) equipment may not
comply with the exposure limit values. In these cases, the regulatory document introduces
derogations that provide for risk management approaches for that specific source. This paper
presents results of electromagnetic field measurement and evaluation in various MRI units in
Bulgaria. The results show that the exposure limits for persons at specific risk are exceeded, as
well as high values of the magnetic flux density of the static magnetic field up to 351 mT in the
shielded room are registered. It should be noted here that for the personnel, a serious problem is
the movement in inhomogeneous field conditions (in the shielded room), which in turn leads to
induction of currents in the human body and, as a result, to transient symptoms such as vertigo and
nausea occur. Measurement data are used to evaluate personnel exposure and to make specific
recommendations for health and safety when dealing with such equipment in medical practice.
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[Ipu u3mo3BaHeTO Ha anmaparypa 3a MarHuTHO-pe3oHaHcHa ToMorpadus (MRI) 3a nuarnocTuaam
1esnu TpsOBa Ja ce pasriekiar JBa OCHOBHM aclieKTa: 3alllMTaTa Ha MaIMeHTa W 3aliuraTa Ha
MEAUIMHCKUS nepcoHal. [lo oTHoleHNe Ha malMeHTUTe € He0OX0AMMO Jla ce B3eMaT MpeaABH]
penuna  (akTopu  KAaro  MHAMBUAYAJTHH  OCOOEGHOCTH, CBHOTHOUIEHHETO  PHUCK/NON3a,
MPOABIDKUTETHOCTTa M XapakTepa Ha eKCHOo3uIusATa W Jp. 3algrara Ha IepcoHala €
pernmamentupana ot JupexktuBa 2013/35/EC u mnpexacraBisBa eIHO OT Hal-CEpHO3HUTE
npenu3BuKaTencTsa B obnactra Ha EMII B paboTHaTa cpena. JlupekTruBara npu3HaBa, ye HIKOU
JEMHOCTH, CBBP3aHU C MHCTAJIMpaHe, TECTBAHE, M3IIOJI3BAHE, PA3BUTHUE, MOAAPBKKA U HAy4YHU
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n3cneasanus ¢ MRI anmaparu, MoraT na 10BeIaT 10 NPEBUIIABAHE HA TPAHUYHUTE CTOMHOCTH Ha
eKcno3ulus. B Te3u ciaydan HOpMaTUBHUST JOKYMEHT MPEIBUXK A IEPOTallii, KOUTO IMO3BOJISIBAT
MpUJIaraHe Ha CICIU(PUIHU MTOIXO0IH 32 YIIPABJICHNUE HA PUCKA TP TO3U U3TOUHUK.

B mHacrosmero mnpoydyBaHe ca TPEACTABEHU pe3yiaTaTh OT H3MEpBaHE U OILICHKAa Ha
€JEKTPOMAarHuTHU nosieta B pasnuuHu MRI otpenenus B bwarapus. [lanHute mokassar, ye
TPAaHUYHHUTE CTOWHOCTH 3a JHIaTa ChC CHENU(HUUEH PHCK CE IPEBUINABAT, KaKTO W Y€ B
€KpaHHUpaHUTE MOMEIICHUSI CE PETUCTPUPAT BUCOKM CTOMHOCTH Ha MarHUTHaTa MHAYKIHS Ha
CTaTUYHOTO MarHuTHO mojie — 710 351 mT. Cneasa na ce orbGenexwu, 4e 3a nmepcoHana Cepruo3eH
po0JIeM MPEACTABIISABA IBIKEHUETO B HEXOMOTCHHO MarHUTHO I10JIe, KOGTO BOU JI0 MHYLIUPAHE
Ha TOKOBE B TSUIOTO U MOXKE Ja MPEAN3BUKA IPEXOIHU CUMIITOMHU KaTO CBETOBBPTEK U IaJICHE.
[TonydyeHuTe JaHHU OT U3MEPBAHE Ca U3MOJI3BAHU 3a OLICHKA HAa €KCIIO3ULUATA HA MEIULIMHCKUS
MepcoHalI ¥ 3a popMyJMpaHe Ha KOHKPETHH MPEMOPbKH OTHOCHO 3paBETO U O€3011acCHOCTTA
npu pabora ¢ MRI o6opynBane B KIIMHUYHATA MTPAKTHKA.

31. Experimental measurements of a 5G outdoor massive MIMO antenna located in a
shopping center,

Ts. Shalamanova, Hr. Petkova, M. Israel, V. Zaryabova,

RAP Conference Proceedings, vol. 6, pp. 105-108, 2021, ISSN 2737-9973 (online),

doi: 10.37392/RapProc.2021.22

The fifth generation mobile network (5G) is characterized not only by the expansion of the existing
(4G) network, but represents an evolution of the current mobile technologies. Thanks to the use of
millimeter waves and massive MIMO (Multi-Input Multiple-Output) technology, it will meet the
ever increasing demands of users in terms of connectivity and capacity. The introduction of the
new 5G technology is accompanied by problems related to the measurement and evaluation of
electromagnetic fields (EMF). The first stage of implementation of 5G requires upgrading existing
mobile 2G / 3G / 4G networks, which raises many concerns about the possibility EMF exposure
limits to be exceeded. This is especially true for countries with more restrictive legislation than
ICNIRP guidelines. The existing methodologies dedicated to EMF measurements of 2G, 3G and
4G networks are not suitable for 5G and can lead to significant overestimation of the exposure.
The reason for that is mostly due to the specificity of the massive MIMO and the beamforming.
This necessitated the use of a new approach in the assessment of the EMF exposure. This report
considers experimental case of evaluating procedure of EMF exposure of the general public from
an outdoor 5G massive MIMO antenna. The antenna was located into a shopping center for a
demonstration the capabilities of the new 5G technology in front of the public. The power of the
massive MIMO antenna was limited to 5 W because it was mounted indoor. For the purpose of the
experiment 5G router was placed in different locations in order to steer the beam of the antenna.
Test measurements were taken on the path of beam to evaluate the exposure in the premises.
Changing the location and the height of the router, we managed to accomplish the safety limits of
the EMF exposure (according to the Bulgarian legislation) for the visitors of the demonstration.
We performed measurements during Ookla speed test to simulate the maximum traffic. As a result,
the study can be used for the further assessment of similar cases and demonstrations for indoor
premises.
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[letoto mnokonenue moOwiHM Mpexu (5G) He ce wu3pa3siBa camMO B pa3IIUpsSBaHE Ha
chlecTByBamuTe 4G MpexH, a MpeICcTaBisiBa €BONIOIMS Ha HACTOSIIUTE MOOUITHU TEXHOJIOTHH.
Upe3 M3MOI3BaHETO HA MUJIMMETPOBU BBJIHM U TexHoyorusara massive MIMO (Multi-Input
Multiple-Output) 5G otroBapsi Ha HapacTBAIIUTE U3UCKBAHKS HA TIOTPEOUTEIUTE 10 OTHOIICHHE
Ha CBBP3aHOCT U KalalUTET Ha MpexKara.

BbBexxnanero Ha HoBaTa 5G TEXHOJIOTHS € CBHP3aHO C peaulia MPeIn3BUKATEICTBA, CBbP3aHU C
M3MEPBAHETO U OIleHKaTa Ha esiekTpoMarHutHuTe nosiera (EMII). [IspBusT eran ot BHEAPSIBAaHETO
Ha 5G m3uckBa HaArpaxaane Ha chiiecTByBammuTe 2G/3G/4G Mpexu, KOETO MOpaXk/1a OMaceHus
OTHOCHO BB3MOXHOCTTAa 3a HAJIBUIIABAHE Ha MPEJIEIHO JOMYCTUMUTE CTOMHOCTH Ha
€JIEKTPOMAarHuTHOTO Tojie. ToBa € 0coOeHO BaNUAHO 3a IbP’KaBU ChC 3aKOHOJAATEICTBO, IO-
pecTpukTUBHO OT npenopbkute Ha ICNIRP.

CobuiectByBamure Metoau 3a usmepBane Ha EMII ot 2G, 3G u 4G Mpexu He ca OAXOIAIIN 3a
orieHka Ha 5G U Morar Ja J0BeJaT A0 3HAUUTEITHO HaJlleHsIBaHE Ha ekcro3unusTa. OCHOBHATA
MpUYMHA 32 TOBAa CE€ JBJDKM Ha cCHenu(UKUTe Ha TEXHOJNOrHH, KaTto massive MIMO wu
beamforming. ToBa Hayiara mpuiIaraHeTo Ha HOB IMOAXOJ IpH orieHKaTa Ha EMII.

Hacrosmusat moknaa mpencraBs eKCIIEPUMEHTANeH Ka3yC 3a OIleHKAa Ha EKCIO3UIUATa Ha
HaceleHneTo oT BbHIIHA massive MIMO 5G anTena. AHTeHaTa € PasloJIOKeHa B ThPTrOBCKH
LIEHTBP C 1N AEMOHCTpallKs Ha Bb3MOXXHOCTUTE Ha HOBAaTa TEXHOJOTHUS MpE] MOCETUTEIHTE.
[Topanu BBTpelmIHUS MOHTaX MOINHOCTTA HAa aHTEHaTa € orpanuyeHa ao 5 W. 3a menure Ha
excriepuMmenTa 5SG pyrep Oelle MOCTaBeH Ha pa3jiMYHUA MECTa, 3a Ja C€ MPOMEHU MOCOKaTa Ha
n3npuBane (beam steering). i3smepBanus 0sxa U3BBPIICHH 110 TPASKTOPHUATA HA JIbYA C IICIT Ja Ce
OLICHU EKCIIO3UIUATA B TIOMEIICHUETO.

Upes npomsiHa HAa MECTOIOJIOKEHUETO M BUCOYMHATA HA pyTepa Oelle MOCTUTHATO Clia3BaHe Ha
npeneiaHo jomyctumure croHoctd Ha EMII chrmacHo OBJITapckoTO 3aKOHOJATENCTBO 32
MOCETUTENINTE Ha JAeMOHCcTpanusaTa. M3pbpiuxme n uamepsanus o Bpeme Ha Ookla speed test,
3a 1a cCUMYyJIHpaMe yCIOBHs Ha MaKCUMaJeH Tpaduk.

[Tonyyenure pe3ynratu Morar a Ob/1aT U3MOJI3BAHU KaTO OCHOBA 3a OILIEHKA Ha MOJI00HH clTydan
Y JIEMOHCTPALIMM B 3aKPUTHU MTOMEIIEHUS, CBBP3aHU ¢ SG TEXHOIOTHH.

32. Electromagnetic fields effect on body-provocative study with volunteers,
Ts. Shalamanova, M. Israel, K. Vangelova, L. Traykov,
SENS 2007, PROCEEDINGS, 2008, pp 219 — 225, ISSN 1313-3888

http://space.bas.bg/SES/archive/SENS%202007_DOKLADI/PROCEEDINGS%20SENS%202007.

pdf

There are many scientific papers related with possible effects of electromagnetic fields (EMF) on
blood pressure and their regulatory mechanisms, but very few are related with radio frequency
EMF and human individuals. In this study, we investigated the possible modulating effects of RF
EMF at healthy volunteers.

The aim of this study is to evaluate the possible health effects on cardiovascular and some
endocrinological parameters of the nervous system at different EMF exposure levels close to the
Bulgarian national exposure limits.

In our study 18 Male healthy volunteers took part. The investigation is double blind with three
sessions of different exposures (two of them with real exposure -10 pW/cm?, 100 pW/cm? and one
sham), at 2100 MHz.
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We found tendencies of decreasing the systolic blood pressure 20 min after EMF exposure (100
HW/cm?), increasing catecholamines levels 1 hour after the exposure. All other parameters
remained without significant changes in comparison with the control. Probably this is related with
some changes of blood vessel tonus or autonomic nervous system functioning. Although existing
difference between two used exposure levels the results are within physiological normal
parameters of regulation. As a whole used frequency and intensities of RF EMF do not induce
significant changes in blood pressure, heart rate, catecholamines and glycocorticosteroids levels.
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ChbI1iecTBYBaT MHOT'O M3CJIE/IBAHUS CBBP3aHU C BB3MOXKHUTE €PEKTH BbPXY apTEPUATHOTO KPBBHO
HaJsiraHe ¥ HETOBUTE PEryJIaTOPHU MEXaHU3MHU IIPU €KCIIO3ULIUA C €JIEKTPOMArHUTHU I10JI€Ta, HO
MaJIKa 4acT OT TSIX C€ OTHACAT O YECTOTUTE MOJI3BAHU 32 MOOMJIHA KOMYHUKALUS.

IlenTa Ha HACTOAIIOTO HM3CIEABAHE € Ja CE OLCHAT IPOMEHUTE HA HAKOM IIOKA3aTelu Ha
Chp/EYHOCHI0BATA CHUCTEMa W OMOXMMHYHHU IOKa3aTesd Ha CTpeca MpH 3JpaBH JOOPOBOJILH,
ITOJIOKEHU Ha €KCIIO3UIMS OT aHTEHHA CUCTEMA, IIPU Pa3JIMYHU CTOMHOCTHU HA I1OJIETO.

B u3cnenBaneTo ca yuacTBasin oceMHazeceT 100poBoLH. Ju3aiiHbT Ha U3CIIEABAHETO € ABOMHO
CIIATI €KCIIEPUMEHT C TPH CECHU Ha OOTBbYBAHE, KaTO B JIBE OT TAX YYACTHHIIUTE Ca MOIJI0KEHU
Ha peanHa exkcrno3uuusa ¢ EMII, ¢ aBe pasnuunu croiiHocTH Ha nonero. Ilpu Tperarta cecus e
MPUJIOKEHO T.Hap. ,,MHUMO” obspuBaHe (0e3 excnoszunusi ¢ EMII), npu dyectora Ha U3 TbUBaHe
2100 MHz.

JlaHHUTE OT HACTOSAIIETO U3CIEABAaHE NIOKA3BaT, Y€ ChIIECTBYBAT TCHJICHLIHUH 3a HAMAJIIBAHE HA
CUCTOJIMYHOTO KpbBHO HaisraHe 20 muH. Ciief €KCHO3MLMsS M yBEJIMYaBaHE HA HHUBATa Ha
KaTexoJJaMUHUTE €IMH 4ac cien ekcnosuuusTa. Ilpu npyrure nmapamerpu He ce HaOironaBa
TOJIKOBA M3pa3eH e(eKT. YCTaHOBEHUTE NPOMEHHM B HIKOM IOKa3aTeau (3HaYMMU IpHU I0-
Bucokute croifHocTr Ha EMII) ce 00sicHABAT ¢ peakuy HAa CUCTEMH B OpTaHU3Ma, KOUTO ca B
rpaHuIUTe Ha (U3MOJOTMYHUTE HOpPMU. B 3akmioueHue, Npu U3MOI3BaHATa YECTOTa MU
MHTEH3UTETH Ha 00JbUBaHE HE ce HaOJ0jaBa MHAYIMPAHe Ha 3HAYMMH IPOMEHH MTPU MTOKA3aTENH
Ha ChPJICYHOCHA0BATa CUCTEMa U OMOXUMHMYHH [TOKa3aTeIN Ha CTpeca.

33. Electromagnetic fields and public concern. Risk management,

Zaryabova V., Shalamanova T.

5™ International Workshop on Biological Effects of EMFs, Citta del Mare, Palermo, 2008,
Proceedings, auck ¢ ISBN 978-88-95813-03-5

This paper presents several cases of general public concern connected with base station emissions,
which could be addressed as case studies. Each of the followed cases is different and required a
specific approach in order to solve the problem. The reasons for complains of the individuals are
different: some of them attribute their health problems to the presence of base station near their
homes, others concerned people have their own reasons like: economic benefits, disturbance of
landscape, etc. Some of them ascribe their health problems to hypersensitivity to EMF.
Solving each case follows the next procedure:
- collecting of preliminary information concerning the particular base station like
technical data of the antennae, situation of the region, etc.;
- checking in the existing database if this base station is controlled according to all
requirements of the national legislation;



- visiting the address of the complaining person and applying a specific questionnaire;

- performing measurements in the living premises and around the base station antennae;

- analysis of the results;

- taking a decision.
Nevertheless, that the measurements in the living premises of the complaining citizens show low
level of exposure according to guidelines, special EMF policy with applying of both risk
communication and precautionary measures should be implemented as national legislation.
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B HacTosmara cratus ca npeAcTaBeHH HIKOJIKO CiIydas Ha OOlIecTBEHa 3arpHKEHOCT, CBbP3aHU
C U3TbYBaHE OT 0Aa30BM CTAaHIMM, KOUTO MOTaT Aa OBbAAT pa3rieXIaHd KaTo OTICTHU Ka3yCH.
Bcekn or ciydaute € MHAMBHMIYyaleH M M3UCKBA clelu(UYeH IOAXOA 3a pa3pellaBaHe Ha
BB3HUKHAMUA npoOsieM. IlpuynHUTE 3a OIUIaKBaHUATA HA TPAXKAAHUTE CHUIO CE pa3InyaBar:
HSIKOM CBBP3BAT CBOUTE 3/JPAaBOCIOBHHU OIUIAKBAHUS C HAJIMYMETO Ha 0a30oBa CTaHUMA B OJIM30CT
J10 I0MA UM; IPYTY UMAT PA3JIMYHA MOTHBY — IKOHOMHYECKH MHTEPECH, HapylIaBaHE Ha IIeIKaTa
u ap. Yact OT TAX MNpUNMCBAT 3APaBOCIOBHUTE CH HpobieMH Ha IpearnosaraeMa
CBPBXUYBCTBUTEIHOCT KbM eJleKTpoMarHuTHH nosiera (EMII).
Pa3pemaBaneTo Ha BCEKHM OTEIIEH Cllydail Clie[[Ba IIOCIEA0BaTEIHA IPoLeaypa:
e chOWpaHe Ha MpeABapUTEIHA HHPOPMALIKS 32 KOHKpEeTHATa 6a30Ba CTAHIIMSA - TEXHUYECKU
JJaHHU 3a AaHTEHUTE, XapaKTEpUCTUKA HA paliOHA U Jp.;
e TIIpOBEpPKa B ChIIECTBYBalaTta 0a3a JaHHM JAand Oa3zoBara CTAaHIMS CE KOHTPOJIHpA
CBIJIACHO BCUYKHU M3UCKBAHUS HAa HALIMOHAJIHOTO 3aKOHOJATEJICTBO;
e TIIOCEIICHHE Ha ajpeca Ha >kanbomojaress W HpWIaraHe Ha CHENUAIHO pa3paboTeH
BBIIPOCHUK;
e U3BBPIIBAHE HA U3MEPBAHHUS B KWIMIIHHUTE NIOMEIICHNS U B palilOHA OKOJIO aHTCHHUTE Ha
0a3oBaTa CTaHLUSA;
e AHANU3 Ha PE3YNTATUTE;
e B3EMaHE Ha OKOHYATEIHO pELICHUE.
Borpekn dve um3MepBaHusATa B JKUIMINATA Ha >KanOomojaTeNuTe MOKa3BaT HHUCKUM HHMBa Ha
eKCHO3MLUs COPAMO pepepeHTHUTE CTOMHOCTH, € HeOoOXOAMMO NpuiIaraHe Ha CHelHalHa
nonuTrka 3a EMII, kosTO @ BKIIFOYBAa KOMYHHUKALHS HA PUCKA U IPEBAHTUBEH MOJAXO/I, 3AJI0KEHU
B HAaLIMOHAJIHOTO 3aKOHOJATENICTBO.

34.  Anpilot study of 2100 MHz EMF exposure on healthy volunteers,

Shalamanova T., Israel M., Traikov L., Vangelova K

5™ International Workshop on Biological Effects of EMFs, Palermo, 2008, Proceedings, mck ¢
ISBN 978-88-95813-03-5

There are many scientific papers related with possible effects of electromagnetic fields (EMF) on
blood pressure and their regulatory mechanisms, but very few are related with radio frequency
EMF and human individuals.

The aim of this study is to evaluate the possible health effects on cardiovascular and some
endocrine parameters of the nervous system at healthy volunteers.

In this investigation 18 Male healthy volunteers took part. They were exposed in three sessions to
different exposure levels (two of them with real exposure -10 uW/cm?, 100 pW/cm? and one



sham), at frequency 2100 MHz. The sessions were performed in 3 consequent days at one and the
same hour of the day.

We followed the changes of some stress hormones, blood pressure and pulse rate.

The results show that there are no significant changes of the studied parameters at these short term
EMF exposures at frequency 2100 MHz. We found only tendencies of decreasing the systolic
blood pressure 20 min after EMF exposure (100 uW/cm?), and of increasing catecholamines levels
1 hour after the exposure. The observed changes in these parameters are within the physiological
normal regulation of the organism. In order to obtain data for “dose — response” relationship more
investigations are needed.
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Hayunata nwutepaTypa chabpka 3HauMTeNeH Opoil myOnMKanuu 3a BbB3JACHCTBHETO Ha
esiekTpomarautTHUTe nojera (EMII) BppXy apTeprallHOTO HaJIsITaHE U PEryIaTOPHUTE MEXAaHU3MU
Ha OpraHM3Ma, HO CaMO OrpaHW4YeH Opod OT TAX pasriexiaaT epekTUTe OT paarovYecTOTHa
excriosunus ¢ EMII Bepxy xopa.

[lenTa Ha HACTOSIIOTO M3CIIEJBAHE € Ja CE€ OIEHU BH3MOXKHOTO BIIMSHUE HA PAJMOYECTOTHOTO
o0IbYBaHE BBPXY CHPACYHO-CHIOBATA CHCTEMA M HAKOW €HIOKPUHHH ITOKA3aTell, CBbP3aHH C
HEpBHATa CUCTeMa, MpH 37paBu A0OpoBoiU. B nmpoyuBanero y4yactar 18 3apaBu mbxe. Te ca
u3joxeHu Ha excriozuims ¢ EMIT B Tpu otaennu cecun (1Be ¢ peanna ekcriosuus 10 pW/cm? u
100 puW/cm? u enna xoHtponHa), npu udectora 2100 MHz. Cecunrte ce mpoBexgaT B TpU
IIOCJIEZI0BATEIHH JTHH, IO €HO U ChILO BpeMe Ha AeHsl. [Ipocienenu ca u3aMeHeHusATa B HUBaTa Ha
HSKOU CTPECOBU XOPMOHH, apTEPUATHOTO HaJIsraHe U Chp/AeyHaTa YeCTOTa.

Pesynrarure nokassar, ue rnpu kpaTkoTpaiiHu exkcriozuuuu Ha EMII ¢ yectora 2100 MHz He ce
Ha0It0/1aBaT CTATHUCTUYECKU 3HAYMMH MPOMEHM B H3CIEABAHUTE IMOKa3aTeld. Y CTAaHOBEHH ca
€MHCTBEHO TEHJICHLMU KbM MOHM)KaBaHE Ha CHUCTOJIMYHOTO apTepuanHo HaidraHe 20 MUHYTH
cien excro3uiws mpu 100 pW/cm?, kakTo ¥ KbM MOBHUIIIABAHE HA HUBATa HA KATEXOJIAMUHU €UH
yac ciiell eKCno3uusaTa. Peructpupanute M3MEHEHUsI OCTaBaT B paMKUTE Ha (PU3MOJOTUUHUTE
MEXaHU3MH 332 HOpMaJIHa Peryianus Ha opraHu3Ma. 3a aa ObJaT NOJdyYeHU JaHHU, HEOOXOIUMHU
3a OlIEHKa Ha 3aBUCHMOCTTA ,,103a—e(eKT", ca HeOOXOAUMU JAOMBIHUTEIHH U3CIIeIBAaHUSI.

35.  Electromagnetic field exposure from telecommunication sources in areas with
“sensitive” buildings and places,

Topalova, lv.; Shalamanova, Ts.; Zaryabova, V.; Israel, M.,

Radiation and Applications Journal, Pages: 197-201, 2018, ISSN 2466-4294 (Online)
DOI: 10.21175/RadJ.2018.03.033

There is a significant increase in the use of mobile communications services and it is expected that
this growth will continue with the introduction of new generations of technology standards such
as Long Term Evolution (LTE), for example. The exposure from environmental sources in urban
areas is formed mainly by broadcasting antennas, and base stations for mobile communications.
The large number of telecommunication sources placed in the urban areas provoked serious
concerns about possible health effects, considering the exposure to electromagnetic fields (EMF).
Particular attention has been paid to the so-called “critical” or “sensitive” areas around hospitals,
schools, kindergartens, etc. Hence, there is a need of adequate exposure assessment of the
electromagnetic field levels in some selected high populated urban areas especially around
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hospitals, schools, kindergartens to ensure that the power density levels are well below the
prescribed threshold limits. The report presents an exposure assessment of electromagnetic field
emitted by telecommunication sources (base stations) which has been performed at selected
“sensitive” areas around hospitals, schools, kindergartens, located throughout Sofia. The study is
conducted under the BGO7 Program: Public Health Initiatives with the financial support of the
Norwegian Financial Mechanism 2009-2014 and the European Economic Area Mechanism, 2009-
2014, entitled “Improving control and information systems in risk prevention and healthcare”.
Different methods of exposure assessments have been used: in-situ measurements (outdoor spot
measurements of electromagnetic field values) using non- frequency selective and frequency
selective measurement methods, as well as a broadband EMF monitoring for continuous
measurement of the total EMF from all surrounding telecommunication sources that were also
provided. The analyses of the measurement results suggest that the exposure levels to RF-EMFs
are generally well below the reference levels defined by the national and European legislation. The
electromagnetic field levels at the most studied locations are lower (up to 50%) than the limit
values according to the Bulgarian legislation and less than 1% of the limit values according to the
European legislation for the frequency band about 900 MHz.
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[Ipe3 mocneaHUTE TOMUHM c€ HAONIOIaBa 3HAUYMTEITHO HAPACTBAHE B M3IIOJI3BAHETO HA MOOWIIHH
KOMYHMKAIIMOHHHU YCIIyTH, KaTO CE€ OYaKBa Ta3u TEHAEHLHUA Ja IPOABIDKU C HABIM3aHETO HA HOBU
MTOKOJICHUSI TEXHOJIOTHYHU cTanaapTH, Harpumep Long Term Evolution (LTE). Excriozunusita ot
OKOJHAaTa cpeJa B TpaACKUTE pailoHM ce (opMupa OCHOBHO OT U3IbYBAHHATA HA
panuornperaBaTeHl CTaHIMM U 0a30BM CTaHLMHU 332 MOOMJIHM KOMYHMKauuu. I'omemust Opoii
TEJIEKOMYHUKALMOHHU U3TOUHUIY, PA3I0JI0KEHU B ypOAaHU3UPAHUTE 30HU, IPOBOKHPA CEPUO3HU
OOIIIECTBEHM OINACEHHUsT OTHOCHO BB3MOXKHUTE 3IpaBHU €(PEKTH OT EeKCIO3ULMITa C
enekrpomariuTHU nonera (EMII). Ocobeno BHMMaHME ce oOpblla Ha T.Hap. ,,KPUTHUUHU WU
,,AYBCTBUTEJIHU" 30HU OKOJIO OOJHMIM, YYWIMIIA, AETCKU TPAJUHHU U JPYTU MOAOOHU OOEKTH.
[Topanu ToBa Bb3HMKBA HEOOXOJUMOCT OT a/IeKBaTHA OLIEHKAa Ha HUBAaTa Ha €JEKTPOMarHUTHOTO
T10JI€ B ONPE/IETICHN I'bCTOHACENICHH TPaJICKU paiioHH, 0COOEHO 0KOJI0 OOJTHUIIM, YUHITUINA U IETCKH
rpaJyHU, 3a Ja C€ TrapaHTupa, Y€ IUIBTHOCTTA Ha MOIIHOCTTAa OCTaBa 3HAYUTEIHO O]
pernaMEHTHUpAaHUTE TMpeNenHu cToiHocTH. Hacrosmuar poknaa mpencraBs OLEHKA Ha
€KCIIO3UIUATA Ha EJIEKTPOMAarHUTHO TOJ€, M3TbUBAHO OT TEIEKOMYHUKALMOHHH W3TOYHUIIN
(6a30BM CTaHIIUM), U3BBPILIEHA B TOJOpaHH ,,4yBCTBUTEIIHU 30HU Ha TepuTopusaTa Ha rpaj Codusl.
NzcnenBanero e peanmmusupano no [Iporpama BGO7: ,,MHumaTtuBu 3a o0IIECTBEHO 31apaBe”, C
¢unancoBara noakpena Ha HopBexkus ¢unancoB mexanusbpMm 2009-2014 r. u Mexanusma Ha
EBporneiickoTo nkonomuuecko npocrpanctso 2009-2014 r., B pamkuTe Ha npoekT ,,Ilogo0OpsiBane
Ha KOHTpoJIa U MH(OPMAIIMOHHUTE CUCTEMH 3a ITPEBEHIUS HAa PUCKOBETE U 37paBeolia3BaHeTo . 3a
OLICHKaTa Ha EeKCIIO3MLHUATAa ca W3MO0JI3BaHM pa3JIU4YHU METOJIU: TOYKOBM H3MEpBaHUS Ha
CTOMHOCTHUTE Ha €JIEKTPOMArHUTHOTO I10JI€ YPE3 YECTOTHO HECEIEKTUBHU U YECTOTHO CEJIEKTUBHU
METOAM, KaKTO M MOHUTOPUHI 3a HENPEKbCHATO M3MepBaHe Ha cymapHoTo EMII or Bcuukm
TEJIEKOMYHUKAllMOHHY W3TOYHUIM Ha JAaJ€HO MACTO. AHalIM3bT HA pE3yJITaTUTE IOKa3Ba, 4e
HuBarta Ha ekcrno3unus or PU-EMII ca kato usno 3HauuTeNnHO moj pedepeHTHHUTE HUBA,
OIIpEZEIIEHU B HALIMOHAJIIHOTO U €BPONEICKOTO 3aKOHOAATEICTBO. B oBedeTo usciaeqBaHu Mecta
CTOMHOCTUTE Ha €JIEKTPOMAarHUTHOTO Moje ca mo-Hucku (1o 50%) OoT mpeneaHoIO0myCTUMHTE
CTOMHOCTH CBITIACHO OBITapCKOTO 3aKOHOAATENICTBO U MoJ 1% OT pedepeHTHUTE CTOMHOCTH Ha
€BPOTEICKOTO 3aKOHOAATENICTBO 32 YECTOTHHS 00xBat okosio 900 MHz.
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An exposure assessment study was performed within a sample of apartment buildings with built-
in transformer rooms located throughout the Sofia city. This study was a part of the International
project TRANSEXPO which goal was to find the epidemiologic association between extremely
low frequency magnetic fields (ELF-MF) and childhood leukemia. The exposure assessment part
was directed to estimation of magnetic field exposures in residences that are both near to and
distant from the transformer room, based upon their location relative to the transformer station.
Measurements of 50 Hz magnetic field (MF) were performed in 65 apartments, 21 buildings, with
built-in transformer stations. In each building, measurements were made in the following types of
apartments: 1. apartments that have rooms directly above and next to the transformer; 2.
apartments selected on the same floor as the one directly above and next to the transformer; 3.
apartments on the upper floors randomly selected among all the other apartments of the building;
The measurement results show clear difference among the magnetic field values measured of the
three categories of apartments, respectively 0,4 uT for the “exposed” apartments 0,23 uT on the
same floor, and 0,1 uT on other floors. These results confirm that classification of magnetic field
exposure based on apartment location is possible with specificity 0,91 and sensitivity 0,95 for cut-
off point 0,4 uT. Values of 0,4 uT and above were measured in 18 out of 19 apartments that have
rooms directly above and next to the transformer. The exposure assessment in the buildings with
built-in transformer station shows that the apartments can be reliably categorized as an exposed,
low exposed or unexposed based on their location to the transformer stations.

BG

HacrosamoTro n3cnenBane npeacTaBs OLEHKAa HA €KCIIO3ULUATAa HA MarHUTHO I10JI€ B JKWJIMILHU
crpagu c BrpajeHd TpadomocToBe, pasnonokeHu Ha Teputopusrta Ha Tpan Codwus. Tosa
mpoyuBaHe € 4acT oT MexayHapoaHus npoekT TRANSEXPO, umaro men € na ycTaHOBHU
eMUIEMHUOJIOTUYHA Bpb3Ka MEXIY CBpbXHHMCKOYecTOTHUTe MarHutHu nosera (ELF-MF) u
nerckata jeBkeMus. OILleHKaTa Ha EKCIO3MLIMATAa MMalle 3a I1eJ1 Ja ONpeAead HHBAaTa Ha
MarHMTHOTO T0JI€ B JKHMJIMIIA, PA3MOJI0KEHN KaKTO HETOCPEICTBEHO 10 TpadorocTa, Taka U Ha
MO-TOJIIMO  PA3CTOSHUE OT HEro, B 3aBUCHUMOCT OT MECTOIOJIO)KEHHETO UM  CIPSIMO
TpaHcPOopMaTOPHOTO NoMelleHue. M3mepBanusTa Ha MarHuTHOTO ToJie ¢ yecrota 50 Hz Gsxa
U3BBPIIEHH B 65 amapTraMeHTa, pasnoyiokeHu B 21 crpaau c BrpajieHud TpaHCHOpPMaTOpHU
cTaHuMu. BbB Beska crpasia 6s1xa U3BMEpeHH CIeHUTE KaTeropuy arnapTaMeHTH:

arnapTaMeHTH, YMITO MMOMEIICHUs Ce HaMHpaT HEMOCPEICTBEHO HaJl JIU J10 TpaHc(hopMaTopa;
anapTaMeHTH Ha HaMHpAIH Ce Ha eTaxa, KbJIETO € Pa3MoI0kKeH alapTaMeHThT HEMTOCPEICTBEHO
10 TpaHchopMaTopa; amapTaMEeHTH Ha IO-TOPHHUTE eTaxH, M30paHM Ha CIydyaeH HpPUHIUI
M3MEXK/y OCTaHaJINTE allapTaMEeHTH B Crpajara.

[TosydeHunTe pe3ynTaTH OKa3Bar sICHO pa3rpaHUYEHUE MEXy CTOWHOCTUTE HA MAarHUTHOTO I10JI€
B Tpute Kareropuu amaptameHtu: 0,4 pT 3a ,.ekcnoHmpanurte” amapramentu, 0,23 uT 3a
anaprameHTHuTe Ha cpums erax u 0,1 puT 3a amapramMeHTHTE Ha MO-TOPHUTE €TaxW. le3n
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pe3yiTaTH NOTBBPXKAABAT, Ue KIacu(UKausATa Ha eKCIO3UINATA HA MATHUTHO T0JIE Bb3 OCHOBA
Ha MECTOMNOJIO)KEHHETO Ha amapTaMeHTa € BBb3MOokHa ¢ 77 % cnemudpuynoct u 95 %
YyBCTBUTEIHOCT IIpU M3Mo3BaHe Ha rpaHnyHa croiHocT 0,4 puT. CroitHoctu ot 0,4 uT u noseue
ca u3MepeHu B 18 or 19 amaprameHTta, pa3moOJOKEHU HEMOCPEICTBEHO HaJ WIH [0
Tpancdopmaropa.

OneHkara Ha €KCIIO3UIUATA B CTPAIUTE C BrpajieH TpadonocT moka3pa, ue anapTaMeHTUTE MOraT
HQJeKIHO Ja ObJAaT KATErOPU3UpPAaHU KaTO EKCIIOHMPAaHM, C1a00 EKCIIOHHpPAaHW WM He
€KCIIOHUPAHU, CTIOPE]l MECTOMOJIOKEHUETO UM CIPSIMO TPaHCHOPMATOPHOTO MOMEIIEHUE.

37. PBbKOBOACTBO MO 3alUTAa OT HeloHU3MpamuTe JabueHus. HeiioHusupammure
JIbYEHHs], YOBEKbT M OKOJIHATA Ccpena,

Aemopcku konekmug, noo peo. npog. M. Uspaen, (le. Illanamanosa, aemop na Pazoenu 3, 5)
Hanmonanen nieHTsp 1o odmiecTBeHo 3apase ¥ aHanu3u, 2017 r. ISBN 978-954-8404-35-8;
https://ncpha.government.bg/uploads/pages/125/2017-handbook-NL-MI.pdf

PpKkOBOACTBOTO MO 3aliuTa OT HEHOHM3MpAIIM JBUYEHHUS ChIbpXKa ChbBpPEMEHHA HH(popmanus,
pe3yaTaTu, pa3ChKIACHUS U MUCIM, Oa3sMpaHH Ha JBJITOTOJUIIHUTE MPOYYBaHMUS HA aBTOpa U
cb3/aZieHaTa OT Hero sadoparopusi ,,Ousnyeckn (akropu”, CBBp3aHU C LENHS CHEKTHp Ha
HEHOHM3UPALIUTE JIbYCHUS, BB3JCHCTBUETO MM BBpPXY 4YOBEKAa, METOAUTE 3a OLIEHKa Ha
eKCIIO3ULUATA U PUCKa, 1 METOAUTE 3a HaMaJlsiBaHE Ha TOBA BB3JEHUCTBUE, KAKTO M aHAIU3 HA
MIOJIMTHKATA 3a 3alIUTa Ha 3/IpaBeTo. PBKOBOJACTBOTO € pa3paboTeHo 1o npoeKT ,,Jlogo0psiBane Ha
KOHTpOJa U MH(POPMAIMOHHUTE CHCTEMHU 3a IPEBEHLIMS HA pUCKA B 3/IpaBEOIa3BaHETO™ IO
IIporpama BG 07 ,MuunmatuBu 3a oOIIECTBEHO 31paBe, ¢ (uHAHCOBaTa MOAKpena Ha
Hopeexkust ¢unancoB mexanuzbM (HOM) 2009-2014 1. u ¢uHAHCOBHS MEXaHU3BM Ha
EBporneiickoTo nkonomuuecko cbrpyaaudectso (OM na EUIT) 2009-2014 r.

Hacrosmata wmoHorpaduss JuCKyTHpa Hall-CbBpEMEHHHMTE TEHIEHIMM B o0iacTTa Ha
OMOJIOTUYHUTE W 3/paBHUTE €(EeKTH OT BBH3JACHCTBUETO HAa HEHOHM3HpPALIUTE JIbYEHUS B
paboTHaTa M B OKOJIHAaTa Cpela, B HOPMHUPAHETO, B METOAMTE 3a M3MEpBAHE U OIEHKa Ha
€KCIIO3UIUATA, KAaKTO IOAXOANTE, PUJIaraHu B CBETA, [0 OTHOILIEHUE Ha MPEBEHLUATA HA PUCKA.
EnnoBpemeHHO ¢ TOBa, PHKOBOICTBOTO CTHIIBa Ha CTaOMJIHA OCHOBA OT MyOJMKanuuTe npe3 XX-
TH BEK, KOUTO pa3paboTBaT METOJOJIOTHATA Ha H3MEPBaHETO, KAaKTO W TPHHLUIUTE Ha
npodunaktuka. Cepro3HUTE MPOTUBOPEUHS B IUTEpaTypaTa TyK ca 00ChAEHH NOJIPOOHO U YacT
OT TSIX MOTaT Jla HaMepAT OTIOBOPH, 0COOEHO B 00JIACTTa HA TEPMUHOJIOTHTA, HA METOJIUTE 32
U3MEpBaHE U HETOYHOCTUTE B HayKaTa, Ha KPUTEPUUTE 3a HOPMUPAHE HA HEHOHMU3HPALIUTE
apueHHs. OOCHKIAT c€ OCHOBHO Pa3IMYHUTE IIKOJIM, 0COOEHO ,,cTapaTa’ TpaJulOHHA PyCKa
IIKOJIa B HOPMHPAHETO Ha OCTPO M XPOHUYHO BB3JAEHUCTBHE, B CpaBHEHHE C ,,HOBaTa’
3aMaJHOEBpONEcka M aMepuKaHCKa IIKOJIA Ha JOKa3aHUTe e(peKTH OT KpaTKOTpaiHo
BB31eicTBUE. [IpaBAT ce cpaBHEHUS KaKTO Ha KOHUENIMUTE 34 ,,[[pH3HaBaHe” Ha BpeIHUS e(eKT,
TaKa U Ha KOHKPETHUTE XUTUEHHU HOPMU U CTaHIAPTH 3a 3allMTa Ha HACeJICHUETO U paboTelInTe.
[TooTnenHo u 3aeIHO ce pa3MIeKaaT pa3IudHU aCIEKTH HA 3alIUTaTa Ha YOBEKa OT Bb3/IEHCTBUE
OT LIENHS CHEKThP HAa HEHOHM3MPALIUTE JBUYEHUS — OT CTaTUYHMUTE IOJIeTa (EIEKTPUYECKO U
MarHMTHO TMOJ€), A0 ONTUYHUTE MOJUXPOMATHYHU U JiazepHU JbdyeHus. [IpaBu ce ananus Ha
METOAMTE 32 OIEHKAa Ha PUCKa MPH Pa3JIMYHU MU3TOYHUIM, YECTOTHUTE OOXBAaTH U KOHKPETHUTE
,,O0I'bYBaHUS HA YOBEKa B pabOTHATa Cpelia, B HACEJICHUTE MECTa U B OMTa OT T€3U M3TOUYHHUIIN.
N3mepBaHusTa 1 OLIEHKATa HA €KCIIO3ULIMAATA HA HEMOHU3UPAILLIUTE JTbUEHHUS A TUCKYTUPAaHU HA
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ocHOBaTa Ha (M3MKaTa, Haykara 3a u3MepBaHuiATa. OOCHICHH ca MOAPOOHO HIKOM CEPUO3HU
HETOYHOCTHU MPU U3MEpPBAHUATA (CUCTEMATUYHU U CIy4yailHH), KOUTO € HEBBb3MOXKHO Ja ObaaT
OIICHEHU OT JIMIIA C HeJIOCTAThYHA KOMIIETCHTHOCT U IIPAKTHKA B MOA00HH n3MepBaHus. OcoOeHO
BHHUMaHHUE € OTAeJIeHO Ha mojuThKaTa Ha CBeTOBHATA 3/jpaBHA opraHu3auus U Ha EBpomnelickus
ChI03, KAKTO W Ha TIOCJICIBALTUTE 33]Ja4H, TIPEICTOSIIH IIPE]l HAIIMOHATHOTO HU 3aKOHOAATEJICTBO,
B o0JyiacTTa Ha KOHTpPOJa, OLIEHKAaTa Ha EKCIO3UIMATAa U PUCKa, KoJlabopalusaTa CbC CTPAaHUTE OT
bankanute, KakTo U C APYrUTe CTpaHU-WICHKH Ha EBporeiickus cbpro3. OOCHKAAT ce MOIUTHKUTE
Ha npeBeHIus - npuHunuTe ALARA (,,Bp3MorxHa Haii-royisiMa 3amura, TOCTUTHaTa Ha OCHOBaTa
Ha pa3yMHO NOCTIXUMOTO), Prudent avoidance (,,bmaropazymuo uszbsirBane”), Precautionary
principle (,,JIpuanmn Ha mnpeBaHTHUBHOCT/MpenynpexaeHue”’). KHurara € mpoabKeHHEe Ha
MOJIO0HM M3JIaHUs C YYaCTUETO Ha aBTOpa Yy HAC, HO 3a MPBHB BT 00XBaIlla BCUYKU aCIICKTH HA
npo0JieMa 3a 3aluTaTa Ha YOBeKa OT Bb3/IEHCTBUETO Ha HEHOHU3UPALIUTE TIbUeHUs. T MOXe Ja
ObJle KaKTO OCHOBA 3a MOATOTOBKA B YHHBEPCUTETA MO PA3IMYHU OCHOBHU U CIEIUAIU3UPAHU
KypcoBe, Taka € M 4acT OT HayKaTa ,,MeJIUIUHCKa (u3KKa” B Hall-ChbBpeMeHHUs U BuJ. ChblaTta
MOXKE€ Jla € U ,,HaCTOJHA KHUra~ 3a oOydyeHHE Ha CHEUUAINCTUTE MO M3MEpPBAHE, OIIEHKA Ha
eKCIO3UIUATa M pPHUCKA, 3allUTaTa OT HEHOHM3HpAIIWTE JbYeHHs. B HIKOM CBOM YacTu
MoHOTpadusTa MOXe 1a ObJIe JOCTATHYHO SICHO YETUBO U 32 TPAXKIAHUTE, KOUTO ThPCIT OTTOBOPH
Ha MHOTOTO BBIIPOCH, CBBP3aHU C OOJBYBAHETO OT PA3IWYHM TEXHOTCHHU HW3TOYHUIM HaA
HEHOHM3UpATH JIbYCHUS. TPyabT ChIbPKA UICH, pa3paObOTKH, EKCIICPUMEHTH U TIPOYYBAHUS Ha
aBTOpa; HAKOU OT TAX Ca peaTM3UPaHU OT AUIIOMHH pabOTH Ha CTYIEHTH, AUCEPTAIMOHHU
pa3pabOTKM Ha MJIQJHM YYCHH II0J] HETOBO PBKOBOJACTBO. JIpyrM 4acTH ca HETOBU y4YacTHsl B
MEXIYHApOJAHU KOJEKTUBU 3a pa3paboTKa Ha TPaHUYHU CTOWHOCTH, KAaKTO U MYOJIIMKYBaHU
W3CIICABAHMS Y HAC U B UY)KJICCTPAHHU CIIMCAHUS, H3HACSIHA Ha MEKTYHAPOIHU HAyYHH POPYMHU.
Monorpadusra e cTpyKTypHupaHa B IB€ OCHOBHU YaCTH: IJ1aBH, ChAbPIKAIM OCHOBHUTE TEPMHUHU
U ompeneneHus, ¢uiocopusTa Ha Haykara MpPH OIEHKA HAa PHCKAa OT BB3JICHCTBHETO HA
HEHOHM3UPALIUTE THUCHUS, KAKTO M PA3CHKIEHUS MO cCaMHUsl PUCK M METOJUTE 3a OIICHKA,
paznenu, o0XBamamy KOHKPETHOTO MPWIOKCHUE Ha omucaHata Guiocodus mpHu OICHKaTa Ha
BB3/ICHCTBUETO Ha Pa3IMYHUTE HEHMOHU3WpAIlM JbUeHUs B paboTHATa cpela U B HACETICHHUTE
MecTa. YacT oT TiaBuTe/pa3fenuTe ca pa3paboTeHH OT CICHHATUCTH OT OTAeh ,,Ddusmuecku
dakropu” kpM HIIO3A, kakTO € omrcaHo Ha KOpHIIaTa, Cell KOeTO ca peJaKTHPaHu OT aBTOpa Ha
PvKoBOSICTBOTO.
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The Guidance on Protection against Non-lonizing Radiation contains up-to-date information,
results, analyses, and reflections based on the author’s long-term research and on the work of the
laboratory “Physical Factors”, established and developed by the author. The content covers the
entire spectrum of non-ionizing radiation, its effects on humans, methods for exposure and risk
assessment, approaches for exposure reduction, and analysis of health protection policies.

The guidance was developed within the project “Improvement of Control and Information Systems
for Risk Prevention in Healthcare” under Programme BGO7 “Public Health Initiatives”, with
financial support from the Norwegian Financial Mechanism (2009-2014) and the European
Economic Area Financial Mechanism (2009-2014).

This monograph discusses the most current trends in the field of biological and health effects of
non-ionizing radiation exposure in occupational and environmental settings, regulatory
frameworks, measurement and exposure assessment methods, as well as internationally applied
approaches to risk prevention. At the same time, the guidance is firmly grounded in the scientific



literature of the twentieth century, which laid the foundations of measurement methodology and
preventive principles. Significant controversies in the literature are examined in detail, and a
number of unresolved issues particularly those related to terminology, measurement methods,
scientific uncertainties, and criteria for setting exposure limits are critically analyzed.

Special attention is given to the comparison between different scientific schools, in particular the
“traditional” Russian school of regulation, focusing on acute and chronic exposure, and the
“modern” Western European and American school, emphasizing scientifically established effects
of short-term exposure. Comparisons are made both in terms of conceptual approaches to
recognizing harmful effects and with respect to specific hygienic norms and standards for the
protection of the general population and workers.

Individually and collectively, various aspects of human protection against the full spectrum of non-
ionizing radiation are addressed from static electric and magnetic fields to optical polychromatic
and laser radiation. The monograph provides a comprehensive analysis of risk assessment methods
for different sources, frequency ranges, and specific exposure scenarios affecting humans in
occupational environments, residential areas, and everyday life. Measurement and exposure
assessment of non-ionizing radiation are discussed from the perspective of physics and
measurement science. Particular emphasis is placed on serious systematic and random
measurement errors, which cannot be adequately identified or evaluated by individuals lacking
sufficient competence and practical experience in such measurements.

Considerable attention is devoted to the policies of the World Health Organization and the
European Union, as well as to the subsequent challenges facing national legislation in the areas of
control, exposure and risk assessment, collaboration with Balkan countries, and cooperation with
other EU Member States. Risk prevention policies are discussed in detail, including the principles
of ALARA (“As Low As Reasonably Achievable”), Prudent Avoidance, and the Precautionary
Principle. The book is a continuation of previous publications involving the author in Bulgaria,
but for the first time it comprehensively addresses all aspects of human protection against exposure
to non-ionizing radiation. It may serve as a foundational text for university education in both basic
and specialized courses and represents an integral part of modern medical physics. The monograph
may also function as a practical reference (“desk book™) for specialists involved in measurement,
exposure and risk assessment, and protection against non-ionizing radiation. In certain sections,
the text is sufficiently accessible to be useful for members of the public seeking scientifically
grounded answers to questions related to exposure from various technological sources of non-
ionizing radiation. The work includes the author’s original ideas, developments, experiments, and
studies, some of which were carried out through students’ diploma theses and doctoral research
supervised by the author. Other parts reflect the author’s participation in international expert
groups involved in the development of exposure limit values, as well as published research in
national and international scientific journals and presentations at international scientific forums.
The monograph is structured into two main parts:(1) chapters presenting fundamental terminology
and definitions, the philosophy of science in risk assessment related to non-ionizing radiation
exposure, and methodological considerations of risk evaluation;(2) sections addressing the
practical application of this philosophy to the assessment of exposure from various types of non-
ionizing radiation in occupational and residential environments.

Some chapters and sections were prepared by specialists from the Physical Factors Department at
the National Center of Public Health and Analysis, as indicated on the cover, and subsequently
edited by the author of the guidance.



