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Magnetic field strength measurement
analysis of EV charging stations in S.Korea

* |ntroduction

- As interest in envirenmentsl issues such &4 stricter greenhouse gas
regulations and rero carbon emissions has increased worldwide, the
EWfelectric vehicle] market has slso axpanded significantly. The
Egrean government s encouraging the spread of EV through ta
incentives for EV buyers. 52 EV charging stations have also increased
rapidly. in this paper, we measured and analyzed the magnetic field
strength of EV charging station. EV charging stations are classified into
slow charging, rapid charging, and wltra-fast charging according to the
amount of power supplied. We measured the ultra-fast EV charging
station with the highest poswer, 350KW.

* Measure Point

- As shown in Figure 1, We selected four measuring points argund
the vehicle and at the charging station far the electric vehicle it (1)
driver's seat, {11} the outside of the vehicle, {11} the charging port,
{iv ] the vicinity of the charging station, We compared and analyzed
the measured values depending on whether ar not the EV was
charged The frequency of commercial electricity in Korea i BOHz,
and we measured the measuring equipment, Nardas EHP-50F
btegnetic field strength was measured for 6 minutes using Narda EHP-
50F at each measurement paint, and the measurement resuft was
average, The measurement antenna was mstalled within 30om from
each measurement paint. As fhown in Figure 1, we measured in the
same vwoy at a total of 20 ultra-fast EV charging stations installed

Figurel. Messurement emvironments and magnetic feld strength
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* Measurement result

= Table 1 shows magnetic field strength of 20 ultra-fast EV charging
stations and Figure 3 shows the cumulative value of the magnetic
field for different charging stations: The results were within the
ICNIRP reference level regardless of the magnetic field. The highest
magnetic field strength was 0.322uT at stations 7, 0.4% of the ICNIRP
guidefine general public reference level, most of the highest results
shown when the EV was being charged near the charging part, The
reason seems to be that the magnetic freld leaks weakly fram the
charging port as the amownt af power instantanesuily increasas
while the EV is being charged

Table 1. Magnetic field messurement resufts of ultra-fast EV charging stations
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Figure 3, Cumulative value of magnetic field according to the EV
charging stotion
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* Conclusion

* |n this paper, we measured and analyzed the magnetic fisld
strength according to whether or not the ultra-fast £V was
charged at four megsurement points in Korga. Regardless of
whether it was charged or not, it was confirmed to be within the
ICHIRP reference level. Due to the high power, the magnetic field
exposure of the ultro-fast electric vehicle charging station was
gquestionable, but the shielding facility was perfect. in the future,
we plan to measure, compare, and analyze the magnetic field
strength according to whether or not the vahicle i started bz well
as slow and rapid EV charging stations.

Byeonghoon Min*, Taewook Hwang
xcarKorea Communications Agency
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The Comparison of RF-EMF According to

Measurement Methods for SSB Level of

5G-NR Base Station

= Introduction i

ivdeasuring the 558 kel b an important factor in BE-EMF measaremend of a 56-NK |
5. There are bao metbods of medsunng the $58 signal from the base dation |
sgral, the zero-span method and the ode-select method, The teroapan can be |

oy measured with an existing general specirum snalyerr, and code-select
requres the use of & deduated recetver squipped with a function to exiract 588
sigrals. Aecently, general specirum snadyper capable of measuring BFEMF of 5G 0%
e usaally equipped with the 538 signal measurement funchom. The oode-seoct
method b easy o target and measare 8 specific bave station in an eswincemment
whers several bate statlons eont anownd the mestunermend point, but the mro-
span method i pot =0 sy, so the code-ssiect method fs prederred.: in §.Xorea,
both methods are allowsd for RFEME mesaremend of 36 BS. Therelore, thi
paptr compares the AF-EMF results of 56 bae stabicrm in SKorea where both
meifsods are spplisd
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= 56 Base Station RF-EMF in 5.Korea

b Korea, 56 servioes bave been commenciabized sinee 5019,

s nhcram m Table and Flgure, in the sy diays of 56 mtroduction, thers wis litthe
difference between the two messeremend methods when the denasdy of 5G-NA
e stationy wan low Howeser, in ihe last bavo years, when the denaiy of SG-NE
e stakions has Intreined, the difenence between the two method s evident
The code-select method & lower than the mero-apen method. This can Be
presEmed 10 be due to the imitation that the code-sefect method can separate
ard mewwre 558 sigrals of a specdic BS buf the memapan method camnol
senammtely meatene signals from multipls Bis
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= Comparative Analysis

I ordes B0 compare the difference in RE-EMF resulis socording 1o the 558 keesl |
mbditament mathed, BB medotemeant dits of 56 85 mastursd in Kored
Prgen 2031 60 BOTT wiore andlyred

® Mumnber of S06-HI measuresment in S Korea TP
[ r— T TR T]
Erser-farke [N Sai

Thir peec-Ansn mathdl was meaiured Aoul .5 timd mod thin the codeaekec
mithod.
# Comparatre Anabyis | Samplieg SO0 data

In geder 0 analyid 1B Dwn Sethedi with 40 oqoal numibes al sasmples, we
randaimly swtracted SO0 dits each by sepannting them into resdential aed
comimenal areas In both resderdial and commerdal arexs, The REEMF
measured by Bhe mmrospan method was higher than that of the code sebect
meiknd, sngd s abawn in Fgurs, i can b teen that the varatisn o rellvely
Lispe. Even though the twe methods meksundd S0-NR Base itations with 1Pe
same technology in o similis evdresment during the wme perod, the
occumence of a difference shows us 2 significant signal
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& Comparativs Analyia : Dats far the Seoul
in oeder &0 consider the poswshility that regional characteristcs, for example,
residantial and commencial areas are deflecied o the et anly the data for
1P Secndl ared wai bhalyped separatoly, The SG-NR RE-EMF &= Seool way slightly
highes than the nastional serage, DUt the 1em-ipan mechod inowed & highsr
resuf and dewation than the code select masthod.

- l'.'nnclm_lun

I this papar, we saslyied the differance in AF-EMF rewults sceceding 1o the 558 lewal
measurEment method that needs bo be messwred to determing the RFEME of the
SG-HA B We wed the 3GNR RFEME measurement ety measred n Mosea |
Prom 2021 %0 FOXE The RFE-EMF reiclt medusred By the péro-ipin methad wai |
Raghur ghan code-teiect, Thit can be pretemed 1o Be due to the probles that the
codn sehect murihod can meddune the 558 kv of @ specific B85, but the teo-span |
mathind cannaot.

Tae-Wook Hwang, Hyeong-Yeol Lim, Jong-Chan Kim, Byeong-Hoon Min
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TABLE 1. Theoretical Maxmum Exposure for Point 1

Freguency Cell ID
Operator (CFE=) P Sw/nm¥)
Movistar 3.55 389 3.63 10
Vodafone 3.73 327 1.21 1074
Orange 3.61 147 0.85 —107*

TABLE 2. Theoretical Maxmum Exposure for Point 2

Freguency Cell ID
Operator (GH=) (PCI) S(w/m’)
Orange 3.61 147 2.82 107
Vodafone 3.73 131 1.71 —107*
Orange 3.61 408 0.64 107

TABLE 3. Theoretical Maxmum Exposure for Point

Freguency Cell ID
Operator (f; 1) (PCL) Scw/m)
Moyvistar 3.51 355 1.42 —10*
Orange 3.61 408 0.88 —10°*
Vodafone 3.73 131 0.58 —10™*
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