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e Research team oriented to EMF investigation:
e provide scientific expertise to Government agencies for non-ionizing radiation, as well as
e Serbian Regulatory Agency for Electronic Communications and Postal Services — RATEL.

e Experimental Serbian Electromagnetic Field Monitoring Network — SEMONT:
e development of SEMONT start in 2010,
e the EMF RATEL is successor of experimental SEMONT system.

e Deeply involved in development of EMF RATEL network:
e in charge for improvement and maintenance of EMF RATEL software-information logistic.


mailto:ndjuric@uns.ac.rs

Outline

Introduction

EMF RATEL network

J/

EMF RATEL sensors

Dissemination

Features

Conclusion

3/35

Introduction
A — EMF RATEL network:

* concept,
e continuous monitoring.

B — EMF RATEL sensors:
broadband monitoring,
service-based monitoring

data acquisition,

e sensor installation and locations.

C — Monitoring results dissemination:
* public Internet portal,
e administrative part,
* open data portal.

Continuous monitoring features

Conclusion
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 The Serbian EMF legislation, related to the general public:
e was systemized in 2009, relaying on the ICNIRP 1998 guidelines,
e aset of documents is defined by the “Law on non-ionizing radiation protection”,
e |CNIRP 1998 reference levels are additionally lowered by factor of 2.5.

e Regarding occupational exposure:
e the “Law on safety and health at work” is in charge,
e |ICNIRP 1998 limits are maintained, without any additional safety factor.

 The Serbian EMF legislation is focused only on whole-body exposure:
e the ISO/IEC 17025 accredited laboratories perform appropriate EMF investigations,

* measurements are mostly oriented to specific EMF source, during a short-time and in a
spot.

e Implementation of ICNIRP 2020 is under the way:

e through the project ”Ana//vs/s of measures for harmonization of national legislation with
ICNIRP 2020 international recommendations for limiting exposure to electromagnetic fields”,

* my research team leads this project.
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Introduction e Summary overview of Serbian limits versus ICNIRP recommendation:
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e the ICNIRP basic limits are maintained in both cases.
5/35 * reference levels are lowered by 2.5 factor, regarding concerns of the general public.
e the Serbian legislation does not deal with local exposure.




A — EMF RATEL network (1/2)

Introduction

EMF RATEL network

EMF RATEL sensors

Dissemination

Features

Conclusion

6/35

e The concept of EMF RATEL network:

e the network is established on spatially distributed wireless monitoring sensors.
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e EMF RATEL was launched by RATEL in 2017:

e RATEL is responsible for running this network,
e currently, 88 sensors are installed over the country.
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e EMF RATEL network performs continuous EMF monitoring (24/365):

e daily EMF fluctuation is in a focus.
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e Classical measurements require extrapolation for exposure assessment:

. tf]lose measurements are performed in a moment and have no detailed insight in behavior
of EMF,

e also, it can be questionable does and when the EMF source radiate with maximal power.
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e The EMF RATEL broadband monitoring is performed by two type of sensors:

e Narda AMB 8059,

e Efield probe EP-1B-03,

e 100 kHz to 7 GHz,

e currently 65 sensors, MonitEM

e Wavecontrol MonitEM,
e E field probe WPFS,

e 100 kHz to 8 GHz,

e currently 21 sensors.

* |International Telecommunication Union (ITU)-T recommendation:
e K.83 —“Monitoring of electromagnetic field levels” (06/2020 — page 26 with EMF RATEL).

e |TU-T K.83 gives guidance on:

* how to make long-term measurements for the monitoring of EMFs in the selected areas that are
under the public concern, in order to show that EMFs are under control and under the limits.

* The purpose of this Recommendation is to provide clear approach and easily available
data, concerning EMF levels, particularly in form of results of continuous measurement.
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R e The EMF RATEL service-based EMF monitoring is performed by:
\ e Narda AMS 8061 monitoring station + EHA-2B-01 electric field probe (100 kHz — 6 GHz),
EMF RATEL net k . . . . .
\ R— e simultaneous EMF monitoring in up to 20 independent, programable, frequency sub-bands,
T e broadband monitoring in service-frequency sub-band (service-based monitoring).
- 1. 87 MHz — 108 MHz FM radio
Beeriipes 2. 430 MHz — 470 MHz Functional radio links
\ J 3. 470 MHz — 790 MHz Digital TV (DVB-T2)
Corielusion \ 4. 790 MHz — 821 MHz Mobile 4G download (DL)
) 5. 832 MHz—862 MHz Mobile 4G upload (UL)
6. 880 MHz — 915 MHz Mobile 2G/3G UL
7. 925 MHz — 960 MHz Mobile 2G/3G DL
e 8. 1710 MHz — 1780 MHz Mobile 2G/4G UL
, ITU-TK.83 compliant 9. 1800 MHz — 1880 MHz Mobile 2G/3G DL
> Monitors individually programmable frequency bands 10. 2110 MHz - 2170 MHz Mobile 3G DL
» Internal modem for wireless communication 1 2400 MHz — 2500 MH WiLFi
» USB / Ethernet data transfer ’ g 2 ok
> 5D memory card 12. 2520 MHz — 2660 MHz Mobile 4G — NSA 5G UL/DL
» Temperature / air humidity sensor
9 3 5 y GPS sensor 13. 3400 MHz - 3800 MHz Mobile 5G DL/UL
» PCsoftware with alarm functions 14 5200 MHz — 5800 MHz Wi-Fi
?

Autonomous power supply from solar cells

RATEL — “Decree on determining the allocation plan of radio frequency bands”, Official gazette of RS, no. 89, 2020,




B — EMF RATEL sensors (3/4)

Introduction

EMF RATEL network

J/

EMF RATEL sensors

Dissemination

Features

Conclusion

10/35

e Data acquisition — Narda sensors:
* measurement results are daily transferred to the centralized database,

ﬂ<—>§<—> \,’4—» GSM Networki

Database Parser service FTP server &
*Mame Ext Slze Date
[ <DIR> 01/08/2018 08:08
Internet | 150WY 70220 <DIR> 01/08/2018 08:06
| 150M/Y 70219 <DIR= 01/08/2018 08:06
| 150WY70218 <DIR> 01/08/2018 08:06 *@
| 150WY70217 <DIR> 01/08/2018 08:08
| 15070215 <DIR> 01/08/2018 08:06
| 150WY70214 <DIR> 01/08/2018 08:06
| 150WY70213 <DIR= 01/08/2018 08:06
| 150WY70212 <DIR> 01/08/2018 08:06
| 150WY70211 <DIR> 01/08/2018 08:08
| 150WY70209 <DIR>  01/08/2018 08:06 Sensors (R

e GSM modem allows Internet access over the existing mobile telephony network,
e the measurement results are packed into specially formatted “.D59” and “.D61” files,
e dedicated parser function is required for processing of these “.D59” and “.D61” files.
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e Data acquisition — Narda sensors:
* measurement results are daily transferred to the centralized database,
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e GSM modem allows Internet access over the existing mobile telephony network,
e the measurement results are packed into specially formatted “.D59” and “.D61” files,
e dedicated parser function is required for processing of these “.D59” and “.D61” files.
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e Sensor installation and locations:

e sensitive zones of special interest: schools, kindergartens, hospitals and public institutions,
e sensor installation is based on a goodwill of the site owner.

e ACsupply + solar panel,

solar panel — primary,

battery below threshold
e switch to AC.
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e Public Internet portal of EMF RATEL is available on: https://emf.ratel.rs
)

emf ratel

EMF LEVEL MONITORING

@ —y
Arandjelovac

Gornli Kragujev
ilanovac

EMFIELDS EM FIELDS TESTING

MEASUREMENT RESULTS

EMFIELDS

7/24 CONTINUOUS MONITORING

Welcome to the Internet portal of the national EIMF RATEL
system for continuous monitoring of the high-frequency
electric field level.

EIMF RATEL is intended for day-to-day monitoring of changes in
the electric Field level, as well as an assessment of the exposure
of the general population to these fields.

In addition, this system performs so-called broadband Field
level measurements, taking into account the contribution of all
active electric field sources, in the vicinity of measurement
stations.

REGULATION

EM FILEDS INVESTIGATION

REGULATION OPEN DATA CP SR EN

MEASUREMENT RESULTS

AL this web site vou can see the current measurement results
of the electric field level monitoring, For certain locakions.

The locations of the measuring stations are displayed on the
corresponding interactive map, whereby with simple
navigation, you can see the surroundings of the measuring
stakion.

IMeasured field and exposure levels of the general population
are shown using charts where you can see changes in the field
level over the desired time period.

OPEN DATA

Menu:
Measurement results
EMF fields
EMF investigation
Regulation
Open data
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Internet portal — measurement locations:

)
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Map legend E

Measurement area - includes several
°’ measuring locations, at a relatively close
distance betwesn them.

Active measurement location - shows the
o specific position at which the monitaring
af the level of the Ei Field is performed.

. Passive measurement location -shows a
{ ~ specific position where the levels of the
ElM Field are sometimes displayed.

Instructions

Using a list with city locations, select a
city and select one of the locations ta
see the results of the measurements on
it.

+ Use "+" or "-" zoom From the
measurement area to select a specific
location and see the results of the EM
field monitoring.

Click on symbaol like this on map, to
. select the sensor and see the results of
the meonitoring that it performs.
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* Internet portal — measurement results — broadband monitoring:

MEASURING
RESULTS
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Location

NS - Faculty of Technical Sciences

Trg D. Obradovica 6, Novi Sad

Wide range measurement {100kHz — 7GHz)
Electric field measured (RMS)
Measurement is active

Last update: 22.11.2021.
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Fakultet Univd ata U

Three clicks to get results,

field limits,

measurement uncertainty

exposure levels,
search function,
export data,
sensor info,
location info.

Measurements are
performed every 6
minutes — SRPS EN
50413:2010/A1:2014.

Uncertainty in
measurement - JCGM
100:2008.
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noducion | EXposure assessment:
» Adaptive Boundary approach™ is used, calculating upper and lower Global Exposure Ratio

EMF RATEL network (GER) boundarles

EMF RATEL sensors
‘ ' —% " GSM network ' () GER boundaries are calculated as:
Dissemination (4/12) X /‘/
- 2 2
Features | - Int t Sensor GER En and GER Ey
nterne w=| == = —< |
) _A_GER Source of EMF lo E (f ) up E _ (f )
portal (:B ref max \ "1 ref min 2
Conclusion T Upper GER level

Application of boundary approach leads to
 Lower GER level the assessment of the range where the
real exposure can be found, since:

Internet

GER,, <GER,, <GER,,.

low —

Daily boundaries of GER

User

*D. Kljajic, N. Djuric, “The adaptive boundary approach for exposure assessment in a broad-band EMF monitoring”, Measurement, vol. 93, pp. 515-523, Nov. 2016, doi: 10.1016/j.measurement.20-16.07.055.

17/35 e The method of assessment is conditioned by the fact that broadband monitoring is
performed — unknown frequencies in present EMF spectrum.
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* Internet portal — measurement results — service-based monitoring:

MEASURING

RESULTS

Quick search

From date
13.03.2020.
Until date
18.03.2020.
=

Maximum date range bebween
selecied dales is 60 days

Field level

Reference values

18.03.2020. 10:48
BTMHz - 108MHz: 0.33
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Cna

Location

BG- Science Technology Park
Veljka DugoSevica 54, Belgrade
Selective measurement

Electric field measured (RMS)
Measurement is active

Last updata: 19.11.2021.
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* Internet portal — measurement results — service-based monitoring:

MEASURING

RESULTS

Quick search
From date
13.03.2020.
Until date
18.03.2020.

Maximum date range bebween
selecied dales is 60 days
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Range Service E [Vim]
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470 -T90 MHz  digital TV (DVB-TZ) 11,02
T80 - 821 MHz  mobile 4G DL 15,45
mobile 4G UL 15,86

832 - 862 MHz

2,52 -286 GHz
34-38GHz

mobile 4G — NSASG ULDL 24,4

mobile 56 DLUL

24.4

“The Rulebook on the Limits of Expesure to Mon-lonizing Radiation {"Official
* - | Gazetie of the Republic of Serbia”, no. 104/08)" prescribes the reference limit
£ ¥ levels of exposure of the population to electric, magnetic and electromagnetic

Il 57MHz - 108MHz
470MHz - 790MHz
832MHz - 862MHz
O ¥ 925MHz - 960MHz
O B 1.8GHz - 1.88GHz
O Ml 24GHz - 25GHz
O Il 52GHz -5.8GHz

[ Checkiuncheck all

fields of different frequencias that can be considered as safe for the
population’s health

1 1 430MHz - 470MHz
B 790MHz - 821MHz (S
O I 880MHz - 915MHz

O [ 1.71GHz - 1.78GHz

1 Il 2.11GHz - 2.17GHz

I 3.4GHz - 3.8GHz

Ml 2 52GHz - 2 66GHz

Sla
Cna

Location

BG- Science Technology Park
Veljka DugoSevica 54, Belgrade
Selective measurement

Electric field measured (RMS)
Measurement is active

Last updata: 19.11.2021.
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Introduction e |nitial results of 5G EMF monitoring:

[ e re e | e from November 1t 2019 till March 19t 2020, in which 5G network was tested is Serbia.
EMF RATEL sensors | Average values Average values versus Limits
i 1.20 1.07 o3 o o2 30.00
Dissemination (6/12) 1.00 25.00
d 080 20.00

E[V/m]

= 15.00
Features =

J 0.45 10.00
) 0.40 5.00

Conclusion 0.21 - . I
) 0.20 0.00

00y Q0B 007 0.10 000 87 | 430 | 470 790 | 832 880 | 925 1710|1800 2110 2400 2520 3400 5200
 om oam "0 °O : 108 | 470 790 821 862 915 960 1780 1880|2170 2500 2660 3800 5800
0.00 —_ —_

MHz MHz MHz MHz MHz MHz | MHz MHz MHz MHz MHz MHz | MHz @ MHz
87 430 470 790 832 880 925 1710 1800 2110 2400 2520 3400 5200 A |
108 470 790 821 862 915 960 1780 1880 2170 2500 2660 3800 5800 W Average values 0.21 0.02 0.08 0.07 /001 0.01|0.10 001 1.07 1.03 0.02 1.00 1.02 045

MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz o Limit 11.20 11.41 11.92 15.46 15.86/16.32 16.73 22.74 23.33 24.40 24.40/24.40 24.40 24.40

e EMF values are acquired in testing period:
e it can be presumed that levels will be the same during the full utilization of 5G technology.

20/35 | * The 5Gis to be implemented in Serbia during 2022:

e additional EMF monitoring campaign, in order to obtain EMF levels of fully functional 5G.
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)

emf ratel

Measuring results

Type of measuring Active measurings only

Total number of locations 91

Inactive 2

Scroll and select from Google maps

e Information logistic for system —admin part:

Sensors Locations Measurings Results of measurement Field values Alarms Batteries Statistics
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tion All locations
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HC - NY PagocHo geturscteo, eptuh Hosocahjanue - original
HC - @akynTeT TEXHUUKNX HAYKa
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e Field values overview:

®
emf ratel

Field values - from 06.11.2021 until 20.11.2021

No. ©On Front
1. Yes
2. No
3. Yes
4, Yes
5. Yes
6. Yes
7. Yes
8. Yes
9. Yes
10. Yes
11. Yes
12. Yes

Sensor

150WY70201

150WY70202

150WY70204

150WY70205

150WY70206

150WY70207

150WY70208

150WY70209

150WY70212

150WY70213

150WY70214

150WY70215

Sensor Type
8059

8055

8059

8059

8059

8055

8059

8059
8059
8059
8059

8059

Measuring city Location

Kparyjeeay

Hoewn Can

Hoew Caa

beorpag
Huw

Beorpan

Beorpap

beorpag
Hoewn Can
Beorpan
Beorpap

Huw

Kl -Tpaacka ynpaea Kparyjeeay

HC - NY PagocHo getnrscteo, eptuhl

Hoeocafjanue - original

HC - Y PapocHo aeturscteo, Becenn

epruh
Bl - OLW fazap Casatwh
HW - MpaeHo NnocnoBHa WKona

Bl - CryaeHTckn gom - Kapko
MapuHosuh

Bl - CryaenTckn gom - Kpame
Anexcanaap |

Bl - CryaenTckn gom - 4.anpun
HC - @akynTeT TEXHUYKHUX HayKa
Bl - VI 6eorpaacka rumHazmja

Bl - CryaenTckmn gowm - Kapabypma

HW - MY Muennya, eptuh Bambu

Sensors

Locations

Last value [V/m]

3.320

0.000

2.180

2.760

3.140

2.470

0.850

5.320

1.910

0.480

2.320

1.200

Measurings Results of measurement Field values Alarms

Last update date

19.11.2021 12:00

19.11.2021 12:00

19.11.2021 12:30
19.11.2021 13:00

19.11.2021 15:06

19.11.2021 10:00

19.11.2021 14:30
19.11.2021 15:00
19.11.2021 14:42
19.11.2021 10:00

19.11.2021 15:12

Min value [V/m]

2.070

0.000

1.130

2.320

2.750

1.580

0.530

2.860

0.620

0.320

1.370

0.780

Batteries

Statistics  Articles

Settings Logout

Min value date

06.11.2021 04:30

05.11.2021 06:00

08.11.2021 16:00

17.11.2021 05:06

14.11.2021 13:36

12.11.2021 06:06

06.11.2021 04:48

18.11.2021 01:42

09.11.2021 05:18

12.11.2021 05:12

12.11.2021 05:12

Max value [V/m]

3.780

0.000

2.480

3.080

3.430

2.900

1.140

6.550

2.400

0.690

3.180

1.420

Search:

Max value date

08.11.2021 20:54

17.11.2021 14:54

08.11.2021 00:30

17.11.2021 14:36

19.11.2021 09:12

14.11.2021 17:42

17.11.2021 12:12

17.11.2021 14:18

18.11.2021 22:54

14.11.2021 21:48

10.11.2021 18:12

Details

Details

Details

r
n
Fh
=)
=
n

Details

Details

Details

Details

Details

m
7
5
2

Details

Details

Details
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e Alarms and batteries overview:
e Comprehensive overview for last 14 days:

&
emf ratel

Alarms - Last 14 days

in last reading 0 - no alarm; 1 - alarm detected
in last 14 days alarm detected

No. On front

1. MNa
2 Yes
3 Yes
4 Yes
5 MNa
] Yes
7 Yes
8 Yes
9 Yes
10. Yes
11. Yes
12, Yes

Sensor

000WX70302

000WX70303

031ZY01001

150WY70201

150WY70202

150WY70204

150WY70205

150WY70206

150WY70207

150WY70208

150WY70209

150WY70212

% Measuring location

BI -

BI -

bI -

Kr -

HC -

HC -

BrI -

OLW Apunka Naenosuh - nacve

HayyHo TeXHOMOWKK Napk

OLW fpunka Maenosuh

lpaacka ynpaea Kparyjesay

MY PapocHo aetutscTeo, epTih HosocafjaHue - original
MY PagocHo getutscTeo, Becenu eptih

OLW NMazap Casatuh

HW - MpaBHo NocioBHa WKONE

BI -

BI -

BI -

HC

CryaeHTckn gom - Kapko Mapuosuh
CryaeHTckA gom - Kpam Anekcanaap |

CryaeHTCKi gom - d.anpun

- (DaK}"J'ITET TEXHHMYKHX HayKa

Sensors Locations

Last update

13.11.2019 12:12
19.11.2021 08:00
20.11.2021 00:36
19.11.2021 12:00
29.10.2021 11:00
19.11.2021 12:00
19.11.2021 12:30
19.11.2021 13:00
19.11.2021 15:06
19.11.2021 10:00
19.11.2021 14:30

19.11.2021 15:00

Measurings

ABAT ARH
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
] 0
0 0
0 0
0 0

Results of measurement

ATMP

Field values

Alarms

Batteries

Skatistics

Articles

Settings Logout

Full list Set number of days m

ALCK APRB
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

AWRN

1]

1]

AALR

TXON

Search:
USB CHG
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 1
0 0
0 0
0 0

ETH

1]

B Details

B Details

B Details

B Details

B Details

B Details

B Details

B Details

B Details

B Details

B Details

B Details

1l
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e Alarms and batteries overview:
e Comprehensive overview for last 14 days:

G
emf ratel

Batteries - Last 14 days

8059: min=3.9V and max=5.02V; 8061:min=11.09V

in lask 14 dates range exceeded

No. On front
- No
2. Yes
3. Yes
4, Yes
5. Mo
B. Yes
[ Yes
3. Yes
9. Yes

10. Yes

11. Yes

12. Yes

Sensor

000WX70302

000WX70303

031ZY01001

150WYT0201

150WY70202

150WY70204

150WYT70205

150WYT0206

150WYT0207

150WYT0208

150WYT70209

150WY70212

“  Measuring location

Br - OW ApuHka MNasnoewuh - nacve

Bl - HayuHo TexHONOWKW Napk

Bl - Ol OpuHka Magnoswh

KI - Tpagcka ynpaea Kparyjeeay,

HC - NY PapocHo getutsctao, eptuh Hosocafjanue - original
HC - NY PagocHo getutscteo, Becenn eptih
Bl - Ol JNazap Casatuh

HW - MpaeHo nocnoBHa WKona

Bl - CryaexTckun gom - Kapko Mapunosuh
BI' - CryaeHTcku gom - Kpam Anexkcangap |
Bl - CryaeHTcku gom - 4.anpun

HC - @akynTeT TEXHWMUKKMX HAYKa

Sensors

Last value [V]

13.566

13.433

13.699

4.791

4344

4.750

4.791

4.750

4.750

4.263

4.791

4344

Locations Measurings

Last update date
13.11.2019 12112
19.11.2021 08:00
20.11.2021 00:36
18.11.2021 12:00
29.10.2021 11:00
19.11.2021 12:00
18.11.2021 12:30
19.11.2021 13:00
19.11.2021 15:06
18.11.2021 10:00
18.11.2021 14:30

19.11.2021 15:00

Results of measurement  Field values

Min value [V]

0.000

12.635

13.699

3.938

0.000

4.222

4.263

4.019

4.507

3.532

4.060

4.060

Min value date

06.11.

06.11.

12514~

06.11.

05.11.

14.11.

06.11.

18.11.

16.11.

08.11.

202105:48

2021 00:00

2021 21:54

2021 16:12

2021 07:30

2021 02:12

2021 15:12

2021 22:36

2021 18:24

2021 15:06

Alarms

Batteries

Max value [V]

0.000

13.699

13.699

4.791

0.000

4.791

4.791

4.791

4.791

4.791

4.831

4.669

Statistics Articles

Set number of days

Search:

Max value date

11.11.2021 13:42

06.11.2021 00:00

06.11.2021 12:48

10.11.2021 12:42

06.11.2021 11:30

06.11.2021 12:36

15.11.2021 12:00

06.11.2021 12:54

13.11.2021 13:36

10.11.2021 15:54

Settings Logout

b g
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o
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n

B Details

B Details
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B Details
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e Statistics - example:

e electric field values vs arbitral threshold:

®
emf ratel

Above threshold (threshold = 1 [V/m])

Total records: Below threshold = 27.77 [%] = Above threshold = 72.23 [%]

10.

11.

12

Sensor

150WY70201

150WY70202

150WY70204

150WY70205

150WY70206

150WY70207

150WY70208

150WY70209

150WY70212

150WY70213

150WY70214

150WY70215

Measuring location

Kl -Tpapcka ynpaea Kparyjeeay

HC - MY Pagocho geturscteo, eptuh Hoeocafjanue - original
HC - NY PagocHo aetuibcTeo, Becenu eptih
Bl - OLU Nazap Casatuh

HW - NpaeHo nocnoeHa Wwkona

Bl - CrygeHTckn gom - Kapko MapuHoeuh
bl - CrypenTcki gom - Kpars Anexcanaap |
bl - CrymeHTckn gom - 4.anpun

HC - @akynTeT TEXHNMYKKNX HayKa

Bl - VI beorpaacka rumuaszija

Bl - CryaeHTckn gom - Kapabypma

HW - NY Muenwya, sptih Bambu

Sensors

Locations

Measurings

Results of measurement Field values Alarms

Batteries

Statistics Articles Settings

Logout

Full list m Set new threshold m

Below threshold [%]
45.18
26.16
15.40
36.28
3.28
26.69

1.7

38.79
99.58
18.52

13.89

Search:

Above threshold [%]
54.82
73.84
84.60
63.72
96.72
73.31
88.29
52.12
61.21
0.42
81.48

86.11
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e Regarding specific location:
e several elements can be observed (field level, exposure, alarms, PERTs, battery).

Field levels v

Field level

M Ficld limit
M Ficld level
O Upper uncertainty

| Lower uncertainty

Save graph

Save results

E [w/m]



C — Monitoring results dissemination (2/3 - e)

moducion | ® Regarding specific location:
e several elements can be observed (field level, exposure, alarms, PERTs, battery).

EMF RATEL network
Exposure levels

Expaosure levels

EMF RATEL sensors
o 0.050
[1 [l Allowed exposure limit
Dissemination (11/12) 0.045 ¥ Upper exposure border
| Lower exposure border

| Save graph
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Introduction e Regarding specific location:
\ e several elements can be observed (field level, exposure, alarms, PERTs, battery).
EMF RATEL network
- / Exposure levels v
EMF RATEL sensors Exposure levels
: " ] [l Allowed exposure limit
Dissemination (11/12) 09 . Upper exposure border
4 M ¥ Lower exposure border
Features b

Save graph
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Introduction e Regarding specific location:
e several elements can be observed (field level, exposure, alarms, PERTs, battery).
EMF RATEL network
Perts
EMF RATEL sensors Perts
o 1.0 @
M I TXON
Dissemination (11/12) 09 UsB
0.8 i [l CHG
Features ' W
Conclusion -
Save resul lts
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e Regarding specific location:
e several elements can be observed (field level, exposure, alarms, PERTs, battery).
Battery v

Battery
Gl M Battery
Maximal threshold
B I1inimal threshold

Save graph

Save results
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e Open data features:

* measurement results are linked with Governmental Open Data portal and publicly available.

)

Open

10.
11.

12

emf ratel

data

Location name

AE - Haumonansa cnyxba 3a 3anow/basarbe
A - UenTap 2a kynTypy

AP - Bykosuuka Barba

AP - Bucoka TexHOMOWKa WKoAa

Bl - OLU Ceetozap Mapkosuh

Bl -Vl Beorpaacka rvmHasmja

Bl - Tpadwmuka wkona

bl - Hom kyntype

Bl - 3emyH cTagmoH

Bl - HayuHo TEXHONOLWKKN NapK

Bl - Ol "Rupuno 1 MeToguje"

Bl - OLU Bpaxko Paguuesnh

Measuring name

AE - HaunoHanHa cnykba 3a 3anow/basatbe
A -UenTap 2a kyATYpY

AP - Bykoeuuka batrba

AP - Bucoka TexHONOLWEKE KON

CeeTozap Mapkosuh

VI beorpagcka rumHazuja
Ipadhruka wkona

Hom kyntype

3emyH cT2aMoH

BIr-HTN

Ol "hupuno n Metoguje”

Bpanko Pagnuesnh

Sensors

Locations Measurings
Full list
CsV link

Results of measurement  Field values

Measurements list

JSON link

Alarms Batteries

Statistics

Articles

Settings

Logout

Results of measurement Add new measurement

S Download

S Download

S Download

S Download

S Download

S Download

S Download

S Download

S Download

S Download

S Download

>
=
=
5
-5

S Download

Search:

& Copylink

A Copy link

& Copylink

S Copy link

& Copylink

8 Copylink

S Copylink

& Copylink

A Copy link

& Copylink

S Copy link

A Copy link

Actions

B Details

B petails

B Details

B Details

B petails

B petails

B Details

B Details

B petails

B Details

B Details

B petails
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e Open data features:
 measurement results are linked with Governmental Open Data portal and publicly available.

Penybnuka Cpbuja

[MopTan oTBOpeHUX nogaraka PRODUCER

OTeopenu nogaum Organizations Datasets Reuses Posts [okymenta Topics Sign In /Register

PEBYﬂTaTH KOHTHUHYaJIHOI MepE€Ha HUBOaA €JIEKTPUYHOI
MoJba Ha J1IOKallhjaMa o1 HHTEpECa

&C/’

N

PerynaTopHa areHuMja 3a
€NIeKTPOHCKe
I(OM)‘HHKaLlHje H

CafpXu nperneq U3MepeHor HUBOa eNeKTPUYHOT NoMba, Y oapeheHo BpeMe, Ha NoKaluMjama y 30Hama nosehaHe OCeT/bHBOCTH
(NpeAwKoncKe W WKONCKe YCTaHOBE, 3PaBCTBEHE YCTAHOBE W C.).

— nowTaHcKe yciyre
R PerynatopHa areHuuja 3a
esources €NEeKTPOHCKE KOMYHHUKaLKje 1
nowTaHcke ycnyre (PATES) je
MA - Tpaacka ynpasa lNaH4eBo i Xml > He3aBMCHO perynaTopHo Teno
Peny@nuke Cpouje. OcHOBaHa
je 2005. roguHe, Ca 3a4aTkom
MA - Tpaacka ynpaga NaHuyeBo i jSOI’I > A3 epHKACHO. .
( Profile )
MA - Tpaacka ynpasa llaH4yeBo ¥ csv > ( Contact the producer )
( Follow )
NN - OnwTuKHa Mpujenosse i xml >



Continuous monitoring features

Introduction e Long-term monitoring is able to provide information on EMF fluctuation:
EMF RATEL network - S < Internet <> GSM network
N F—Monda Frida —Pk—saturday—bk—bF—Tuesda Friday —> o= New base
EMF RATEL sensors L V ., — National . ' ‘ X r_/lnternet % ?. Stat|on
) F\l - holiday 1!",'“ | ,_ﬁ!‘l .'!L I portal
Dissemination waz ||| L '| | ‘| _' * ‘w '4 'r ; i '\ [} m Internet 153*Sensor
. tf TR SRR WA
Features t'«;" Vo L‘-' H‘u" u M M \.!.;'! \‘"&-; “L:': lk -‘) n*” I Q\ ' Time
) W N Y I \/ ° "
. \ T:*'H -"".'f oF ~ . \ S Oh 24h
Conclusion | g f . ﬂ A & User %
EMF history overview Installation of a new EMF source on location

e 24/365 monitoring,

e past + present + predicted field levels for location,

e EMF register for locations of interest,

e better control of EMF,

33/35 e better control where and when new EMF source can be installed,
e etc...
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EMF RATEL monitoring network offers:
e continuous EMF monitoring (broadband + broadband per telecommunication services),
e service-based approach can provide comparison between EMF levels of 5G and 2G/3G/4G networks.

Systems intends to improve the quality of human life:
* in approaching intensive EMF radiated environment,
e particularly for regions, where social awareness on EMF and environment could be additionally increased,
* demanding feature to timely inform the public on existing EMF levels and their influence on health.

EMF RATEL become a useful and user-friendly tool for:
e the general population, interested on daily EMF fluctuation, as well as for

* regulatory agencies, which are in charge for regulation and protection of environment from possible
harmful level of non-ionizing radiation.

Finally, this system and its features can serve as an appropriate mediator:
* between normal requests of the general population for the EMF safe living environment and

e commercial operators that require additional EMF sources, in order to improve their telecommunication
infrastructure.



"Monitoring of immissions and actual exposures of the general population to anthropogenic low
and high frequency electromagnetic fields (EMF)“, November 25-26, 2021, Munich/Bavaria

Thank you for your attention.

Nikola Djuric
Faculty of Technical Sciences, University of Novi Sad

ndjuric@uns.ac.rs (i
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