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SUMMARY

SUMMARY

1. Title
A study on the method to strengthen the EMC and EMF regulation for the

electromagnetic wave

2. Objective and Importance of Research

A) Objectives of researches

The safe and reasonable management about the electromagnetic wave will be
required that radio technologies gradually have been expanded from communication
and broadcasting to medical science, industries, military and the others. These RF usage
expansion issues events related with the harmful to human body, RF device
interference and disorder. So we have suggested the special act related with EMC and
EMF regulation in order to provide the public safety, interest and development with

the basic researches on the regulation

B) Importance of researches
- Requirement to be improved the regulation in order to relieve people’s anxiety for
the harmful to human body from EMF(Electromagnetic Field) based on the

expansion of RF devices almost directly contacted to human body

- Increase of needs to be ready with the regulation in order to confirm the EMC
compliance for the fixed installations based on the systematic approaches according

to design, deployment, monitoring and assessment steps



SUMMARY

- Requirement to be improved the regulation and technologies based on the global

harmonization of standards and regulations about EMC and EMF

3. Contents and Scope of the Research
- Research on the methods in order to strengthen the EMC and EMF regulations

- Suggestion about EMC engineering approaches and EMC regulation about the fixed

installation

- Suggestion about the pre-safety assessment method of the broad range great project

driven by the government giving RF environment

- Suggestion about the improvement of complex EMC regulation problems driven by

various ministries of the government
- Research on the enforcement of nation’s competition about EMC industries

- Research on the new special act called by EMC and EMF act to be separated from
the Korean radio telegraphy act

4. Research Results

A) Research on the methods in order to strengthen the EMC and EMF regulations
- We have investigated and analyzed international and domestic regulation and
industry trends about EMC and EMF, and then analyzed regulations based on the
radio telegraphy act of Korea

- We have suggested the draft of act clause related with new technical regulations of
EMF and EMC, research infra structures of the EMF exposures to human body,
opening of EMF information, and EMC enforcement

_Vi_



SUMMARY

B) Suggestion about EMC engineering approaches and EMC regulation about the fixed

installation

- We have analyzed the EMC directives in Europe and investigated the EMC
engineering execution status in various Korea industries. Sometimes, EMC
engineering technique is applied in the deployment of the important installation in
Korea like light railway systems in order to take care the human and keep up with

safety

- In order to introduce EMC engineering technique in Korea, we have analyzed the
similar acts in Korea and we suggested 2 regulation methods related with EMC

engineering

C) Suggestion about the pre-safety assessment method of the broad range great project

driven by the government giving RF environment

- We have investigated the global industry and regulation trends about RF noise
measurements and EM environment assessments, especially the policy about EM
wave from universe like solar spots. And then, we have investigated the status
concerned with the assessment for RF environment impact from the great nation’s

project.

- We suggested act clauses on order to improve the previous regulation related with
the forecasting for the danger EM wave from universe, high power EM wave like
HEMP and the assessment for RF environment impact to minimize the EM
interference for devices and installation, to enforce the susceptibility from devices

and installation

D) Suggestion about the improvement of complex EMC regulation problems driven by

various ministries of the government

— Vil —



SUMMARY

- There are so many regulation issues about EMC in Korea. So we investigated the
various EMC regulations operated by many ministries in Korea. We suggested the
unified regulation methods by making the new independent special act called by
“EMC and EMF act”

E) Research on the enforcement of nation’s competition about EMC industries

- We analyzed the global EMC industries trends in the fields of technologies and
standards and studied the promotion methods such as training and qualification of
engineers, EMC/EMF technologies and standards, etc to promote the EMC
industry. And finally we drafted the act related with the technology and standard
promotion, training of engineers, EMC infra researches, improvement of industry

competition, etc

F) Research on the new special act called by EMC and EMF act to be separated from
the Korean radio telegraphy act

- We suggested the new acts based on the study about the relation with the

previous radio telegraphy act

5. Policy Suggestions for Practical Use
- Contributed to the Korea basic and general policy development on the EMC and EMF
- Used in the act development and technical regulation revision related with EMC
- Used in revision of EMF legislation notices, similar to Code of Federal(COF) in US

- Contributed to the improvement of Nation's competition capability in the fields of
EMC and EMF industries

— vill —
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- Used to be relieved national anxiety from EM wave

- Contributed to the new regulation introduction related with the EMC for fixed

installation

6. Expectations

- The study can relieve the anxiety about EMF problems and earn the EMC safety for
the public installations and systems that can give the EM Interference to the others
and have the possibility to be harmed by the EM interference from the other RF

devices

The study can provide the reduction of regulation cost to the industry and promote
the industry competition by making of the unified EMC regulation and technical

regulation from various regulations operated by many ministries of government

The study can contribute to nation’s profit, export increase of devices, and high
EMC technology competition in the world market by remaking and revising the act
and regulation in order to promote the EMC and EMF technologies and by

providing training policy for engineer belong to industry

The study can provide the safety about the operation of telecommunication infra
structures by the new regulation related with the forecasting of danger from the

universe EM wave like solar spots and high power EM wave like HEMP signal

The new act can provide to recover the reliability about government policy and
regulation by relieving the anxiety about EMF problems that many people feel
harmful for EM wave

_iX_
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- SAR 22
'E‘ Z 2o 7 ,i_
'?_ T'J‘]'T EI'H ] (W/kg) ?J_%t(g)
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P THLAIE S Y 3](NRPB : National Radiological Protection Board)
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AAsta e i F3E 0 kHzoll M 300 GHz t 4 2.2 sfar Jlet. 2] %ol
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B Tmz | 2A | Amwz | oA | Admz | oA
700 MHz 81.2 2566 0.215 6.83 17.5 17500
800 MHz 86.8 2744 0.230 7.30 20.0 20000
900 MHz 92.1 2910 0.244 7.74 22.5 22500
1 GHz 97.1 3067 0.257 8.16 25.0 25000
1.5 GHz 119 3757 0.315 10.0 37.5 37500
1.8 GHz 130 4115 0.345 10.9 45.0 45000
(b) Qukal
ii? A A7 = (V/m) A7 % (A/m) %ﬁiﬁigg
B Tmme | =4 | Aamz | A | Adwz | oA
700 MHz 36.2 1148 0.0963 3.04 3.50 3500
800 MHz 38.7 1228 0.103 3.25 4.00 4000
900 MHz 41.1 1302 0.109 345 4.50 4500
1 GHz 433 1372 0.115 3.64 5.00 5000
1.5 GHz 53.1 1681 0.141 4.45 7.50 7500
1.8 GHz 58.1 1841 0.154 4.88 9.00 9000
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e
et}

<E 1> Yitelof| et MALZEI[E
AR A BT B A (TES A A2008-373F)
gy ANBARE|ANBRE| AEELE | AEEs
Tk M9 :
" (V/m) | (A/m) | @) (W/m)
1 Hz °]&} - 3.2x10* 4x10*
1 Hz o] ~ 8 Hz ®gF | 10,000 |3.2x10*/f | 4x10%/f
8 Hz ©]% ~ 25 Hz W%k | 10,000 4,000/f | 5,000/f
0.025 Kz o2+ ~ 08 kiz w]gH  250/f 4/f 5/f
0.8 ki o1’ ~ 3 Kk W%+ 250/f 5 6.25
3 Kk ©]% ~ 150 ki @)%k 87 5 6.25
0.15 Mz ©]% ~ 1 Mi )% 87 0.73/f 0.92/f
1 Mz 1% ~ 10 Mg =%+ | 87/f/* 0.73/f 0.92/f
10 Miz ©]% ~ 400 Miz v 28 0.073 0.092 2
400 Mtz ©14 ~ 2,000 Miz wI%F| 1.375€% | 0.0037f% | 0.0046f/* £/200
2 Gk ©]% ~ 300 Gz =%k 61 0.16 0.20 10
01 FIEne] B Fo Mol BAE B9t 2o
2. AN, NIRRT R ASUEE HEAR g}
ALERES ANBREA AfEte FAE(En<10 7)% w& 2ol AYEEE +
o Fupro A AN FE ANAAEE F5I Aotk
3. 100 kHz ©J3te] FaFtjdellA SAFS AE TS F3A Fe& HUFLE
4. 100 kHz ©1% 10GHz HI%He] Fat oA Z4 HAATE 6202 FTh
5.10 GHz ©129) FaFtgolA 4 B AES 68/f1.05 o2 ot o, 19 de&
GHz °]t}.
6. 59 A% EE 1 Flo] Bpo| RaZo) AAE BASE A BE shhe] B4
o] BEFT AATE EASste A AVAAE 9 A3 Ed dstodEs o
29| 7 a5 BAEE gol /12wl 0 vgl Age ¥ mE AUE
st e 9 H 7 Faroll A EAEE g9 7|Egkel i vl &9 Fol 44 1&
z3}3t7) gholok @t
7. 60 Hz F3rt9e] A7 Au(FRAR)E o] 71&& F 834 ohdgtt
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27k 1% 23487 golof B,
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Boe) 27| AT

ERRPR ANARE | ANAAE | ASUE | WY ?4_;‘5
(V/m) (A/m) (uT) (W/m’)
1Hz ©]3} 1.63x10° 2x10°
1 Hz o] ~ 8 Hz w9t 20,000 |1.63x10°/f| 2x10°/f
8 Hz o] ~ 25 Hz ®|¥+ | 20,000 2x10*/f | 2.5x10%/f
0.025 Kz ©1’¢ ~ 0.82 kiz 7I¥H  500/f 20/f 25/f
0.82 Kz ©1% ~ 65 Kz ™%k 610 244 30.7
0.065 Miz ©]’¢ ~ 1 M "%k 610 1.6/f 2.0/f
1Mz 1% ~ 10 Me =9 | 610/f 1.6/f 2.0/f
10 Mz ©]7% ~ 400 M =%k 61 0.16 0.2 10
400 Mz ©)’F ~ 2,000 M =15k 32 0.008/* | 0.01f/2 £/40
2 Gk ©1%F ~ 300 Gz @)%k 137 0.36 0.45 50
(f)94 B9l o @ et gm w99 2,
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IEEE C9%5.1 7|&olw, 7t 57bd 7]@& g5 o] F 74 &% F 3sfuE 78S
Z 32 ok 4 F7HEE fE Y S5 OEE WHOY 59 42 ICNIRP 7]
=g Agsta o, v, AUt @5 5 FF SAR 7]ESE [EEE (95.1¢]
718 AgAE B2 gk AYgA Gukelo thd A} =F FAR FA AL
59 Y3|(IRPA : The International Radiation protection Association)l A&
1990 738534421 50/60 Hzol A& HA71 % 2ol tidt o] =eklg A4 3t
Ak A W8 <83 2> AT
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7
(87315 50/60 Ha) AW | A REWT)
A BF 10 500
EEN E—
(Occupational) coe e 30 5,000
Julo] A 24NN =& 5 100
(General public) 2o 2347 L 0 000

A1 2] AP 5.9 9 3] (ICNIRP)ol A = 19979 54 % 3HELF), 2t .54 (RF)
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<83 3> EMC AX

EUSId3]oll A= CERFAO Y] A 85 gistr] 918 ¢bd, EMC, 714, &7 5 9
g ok tial] =9 FAE 2AsT YA St oF 205 F ] ECAH & Hx3}
Ath. AL AEol 3 WA, 22 o7 D CEn 24E A s f
HHER, AFE AR 2] Yl wEstoor & A4H A7 kHeds
‘GbA golg Mueti glom, BAEY AfFEL o5 S HAstL U

o] % EMCA| A (89/336/EEC)2 19893 5¢¥ 3¥o] &E, 1996d 1Y€ 1¥+HE EU
Aol A BAHAY FUEE ZE AV AAAF2 EMCAR o A38HE CEvl A
o] AR FTHIIEF Fgssnt. ofo 1996dFH 7 ARl AwE FHO
2 3 RE A7|/AA ZHlE EMCA A (89/336/EEC)S wWEA At

EMCAZol& A0 A& Ao 27t Y& 717] B 1 7150] AAgt
s Aol & e 87t e 71719 thate] REskA AAAQ] GRS FA ol
of —am(EMI), Aol [AzA Q1 Gl tis] WAHEMS)E 44 FF 8738 AS
Aahe HH o slgai

EMC A 3-(89/336/EEC) 1996 AFE] ARYHHA Al = AARFS T3
o) AFS A ez st 71 W MAE 7H A Y gt Ho
B2 o] of71= et ofof, EU FAA A3 = 1997:d el EMC 7hol Eekel& A4
3, 1998 7E A9 /At AES Fol B ¢he wolEo] 20041 12€

O

EMC Ao Mgz AdAs thE 2t AR, AA o] A& ok
Ao gt AR P AF7E 53 200 S dAs T AFE AL AxGA

6) CEntZ= A ZFo] oA, A%, 374 9 Anjza Haol &
3] A -] QFAES BF Bt
2 okAs AEY A Fo=



3t Y B ad A WHEAE AAS L F4H R WL THadte A%
T 7bA St weba AlzdAE A AFY A/ S FRIAIE AT CErRAY
F2o] tia Mgt AYAH =A Hu
EMCAA 9] 8 522 EMCol &3 Anl 9 A3Hde FAlshE 22 =, o] &4
S 2457 fls) AngA 2 aA )7L AR SAEAY A28 AFSE
$ EMC A 18E& Fstofol otn, nAHHE 9fsto] A AU o|F o]
Fefslojolslal, EMCAA Y #d 7FAHS 5314 &k A F 3979 357
ol e XA E AY F Ytk WA
2% 89/336/EECS} vl st AEA WA E EMC A% (2004/108/EC)< B 4]
2 e gig A FrPEAE WEsA FREAAN s WEYT 4
W7 A7 2382 5 d)stAth
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1. 3¢ ¥
EMCA % (2004/108/EC)> Z7] - AAAF, Al2H, AH] 5 WS ¥ Aul
AgHH FQ 54 Aol o3 WA Azl Ayt g2 A 2L FAFA

EY D, #E ), AL FF WEYAY HFD 750 4TE 71XA BEE 3t
H ZH7E B Ao AFE7A A Ao §Fe TA &} dEdE
FE 7 AEF Folth EMC A2 AL, ol dgE, Akl B AFule ¢ <

FABHE Zlo] ol B Al AARAGA T HAA b BMCA £

7) RE AX Es 1N E ou|dn
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ICNIRP Guidelines : "Guidelines for limiting exposure to time-varying electric,
magnetic, and electromagnetic fields(up to 300 GHz)"

IEEE Std. 1528-2008 : "Recommended Practice for Determining the peak Spatial
Average Specific Absorption Rate (SAR) in the Human Body from Wireless
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FCC OET Bulletin 65 : "Evaluating Compliance with FCC Guidelines for Human
Exposure to Radiofrequency Electromagnetic Fields"

www.who.int/peh-emf

(95.1-2005 : IEEE Standard for Safety Levels with Respect to Human Exposure
to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz

EN6229 : Determining the Peak Spatial-Average Specific Absorption Rate (SAR)
in the Human Body from Wireless Communications Devices, 30 MHz - 6 GHz:
General Requirements for using the Finite-Difference Time-Domain (FDID)
Method for SAR Calculations
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