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Study Note
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Abstract: Social conflicts with extremely low frequency magnetic field(ELF-MF) exposures are
expected to exacerbate due to continued increase in electric power demand and construction of high
voltage transmission lines(HVTL). However, in current environmental impact assessment(EIA) act,
specific guidelines have not been included concretely about EIA of ELF-MF. Therefore, this study
conducted a standardization study on EIA method through case analysis, field measurement, and
expert consultation of the EIA for the ELF-MF near HVTL which is the main cause of exposures.
The status of the EIA of the ELF-MF and the problem to be improved are derived and the EIA
method which can solve it is suggested. The main contents of the study is that the physical
characteristics of the ELF-MF affected by distance and power load should be considered at all stages
of EIA(survey of the current situation - Prediction of the impacts - preparation of mitigation plan ?
post EIA planning). Based on this study, we also suggested the ‘Measurement method for extremely
low frequency magnetic field on transmission line” and ‘Table for extremely low frequency magnetic
field measurement record on transmission line’. The results of this study can be applied to the EIA
that minimizes the damage and conflict to the construction of transmission line and derives rational
measures at the present time when the human hazard to long term exposure of the ELF-MF is
unclear.

Keywords : Extremely low frequency magnetic field(ELF-MF), Environmental Impact evaluation(EIA),
High voltage transmission line(HVTL)
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Table 1. EIA survey overview of ELF-MF impact near overhead High Voltage Transmission Lines(HVTL)

No. Year Category Project
1 2017 TL Construction Project of 154kV Sejong-Songgang, Deokjin-Dachwa HVTL
2 2016 TL Construction Project of 154kV Goryeong-Guji HVTL
3 2012 TL Construction Project of 345kV Singapyeong-Sinpocheon HVTL
4 2012 TL Construction Project of 345kV Sindangjin-Sinonyang HVTL
5 2015 TL Construction Project of 765kV Sinjungbu Substation and HVTL
6 2005 TL Construction Project of 765kV Shin-Kori~Bukgyeongnam(2section) HVTL
7 2017 TL Construction Project of 154kV Changan Branch HVTL
8 2018 TL Construction Project of 154kV Bukmyeon Branch HVTL
9 2018 TL Construction Project of 154kV Bukosong Branch HVTL
10 2014 TL Construction Project of 154kV Yanggu~Hwacheon Hydro Power plant HVTL
11 2017 TL Construction Project of 154kV Namyang-Dongsongsan-Sagang HVTL
12 2017 TL Construction Project of 154kV Inju-Buldang HVTL
13 2017 TL Construction Project of 345kV GangneungAhnin Thermal Power Plant HVTL
14 2016 TL Construction Project of 345kV Shin Pyeongtack Natural gas power plant~Hwaseong Substation
HVTL
15 2018 TL Construction Project of 345kV FosPower HVTL
16 2017 DH Development Project of Public Housing district Near Suseo Station
17 2017 DH Designation Project of Public Housing district in Sasa-dong, Ansan
18 2016 DH Development Project of UlsanDaun-2 Public Housing district
19 2014 DH Development project of Hwaseong Bibong Public Housing District
20 2007 DH Development Project of Gimpo River New Town Site

TL: Construction project of HVTL; DH: Development project of housing district

(Source: https://eiass.go.kr/)
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Table 3. Measurement information of High Voltage Transmission line(HVTL) including Capacity, annual Avg. and Max.
power in 2015~2017.

. .. . 345kV Sinseosan- 765kV Sinseosan-
Name of T/L 154kV Sindangjin-dangjin Sindangin dngfinhwalyeok
Equipment of measurement Emdex I Emdex II Emdex I
Range of survey from T/L (m) 100m 100m 100m
Time of measurement (hour) 17/9/19 13:00 17/9/19 12:00 17/9/19 17:00
Location 36°51°49.6” 36°50°40.2” 36°50°39.4”
ocatio 126°36' 7.4 126 36°03.9” 126°3552.6”
The nearest height of T/L (m) 15 17 48
No. of circuit / conductor 2/1 2/4 2/6
Power at measurement (A) 675.0 14414 -1,632.1
Capacity of power (A) (914:3]- 84 F3) 1,474.6 4,040.5 -6,239.7
Annual Avg. power (A) 5209 970.3 -1,301.1
Annual Max. power (A) 1,388.8 2,533.3 -2,112.1
o] HIHsHA TAYstaL Q17 wiizof & Aol A &% e o == AAIStojof itk & 3 & A F
S4 9 E4S 5ol S o wEeh ek nf A5 dAA FEAll fAIRE HVTL| gt 7]
Halgloh, FFEAL 20179 9¢Y 199 FEIAf EAEZS AAIG Aot gHH, e 285k
A7 154 kV, 345 kV, 765 kV 2} U A4 ny ARRAE @ Aolle 8wt 2 5824
7186744 (Table 3) 2aHA1 2278 100 m Hof 3 RS At A AlAISEAL, B AR 2
A MR DA FTRA) A e ETFS 245, R0 A7} -fARERS HESToF gith
o| %2 EMF CaleZ& 192 AM-5H5ict, )
2. INFUAP |3 57 W
1. ZAHS R A=A 1) 234)7]

AFEA FAPNE FATINY GOl prage) A RIS HE] T
Selg 20 B AN AT o mmao] glonz ¥aF 2| BRA A
e AR ANk Aol BRsiTh 2ARELS =eRo w2 Qe 2 Agstolof dith AR
SAMR] HAER, AX2ASRIA, AA Eol), 9 W B2 ko2 Qg A7|e87) koAl o F
AAuol gael oe] Hend R AN 5 (e ALA(L 129) Helrt 2 Aow 9t
& mEstolof s, TAFMAY B B A (Kim 2010), AHo] 2 AeEA0] Qs A9E 9l
o 54 ol Agtets A7gstofo gtk =4] t}, o]9} o] A0 BTk = 29 AH Y
FupAL7 g B AFY LR oA AR A|Zto) met WEA o] A0 R 4 9l v =40
o]} Z|EPUALA (A ALY, AFATA] 7HEALY Fslojo} die} HkEZ=Ao) oL AL 4 13
S)eR AA 2 4 =, 7IE ALY A PSS A 7, o] g 22 33 S A
ol 718dd SRR g AASF 2 AAx AR 9 AS ARl gt Ao B
Ak Abg oz Ad o g2 29 o] AAz, A % Abzsto] kS 24T Bavt ok
T o5 F77He AR ZA Ak qith, d% 2 Aol A 2ARGE BRIA o] HVTLO| thet 2 3
&S S ol B7H 2A S A7H20158~2017d) 0] A et B nlgg 4
H 2 SRR, Azl £47171 F)ell tst ot A}, A B A7 of w2 AR islet wh,
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Figure 1. Hourly mean transmission power of TL in
Dangjin-si by voltage on September, 2017.
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Table 4. Actual field measurement value(FV), predicted magnetic field strength value at annual mean power(Mean) and
annual max. power(Max.) during recent 3 years 2015~2017 by the distance from the ground reference point
under the HVTL(DGR) and the distance from the HVTL(DTL) (unit : mG)

DGR DTL 154 kV HVTL DTL 345 kV HVTL DTL 765 kV HVTL
(m) (m) FV | Mean | Max. (m) FV | Mean | Max. (m) FV | Mean | Max.
0 15 33.6 194 51.7 17 63.7 58.6 153.1 48 24.6 154 25.0
10 18 19.1 13.0 347 19 36.8 474 123.8 49 21.1 14.8 24.0
20 25 8.8 5.8 15.6 26 19.1 27.1 70.8 52 18.3 13.2 21.5
30 34 43 27 72 34 98 | 144 | 375 | 57 | 159 | 112 | 181
40 43 24 14 37 43 5.2 8.0 21.0 63 13.7 9.0 14.7
50 52 1.5 0.8 22 53 32 4.8 12.6 69 11.5 72 11.6
60 62 0.9 0.5 14 62 2.2 3.1 8.0 77 9.5 5.6 9.1
70 72 0.6 0.3 0.9 72 1.6 2.1 54 85 7.9 44 7.15
80 81 0.5 0.2 0.7 82 1.3 1.5 3.8 93 6.5 3.5 5.6
90 91 04 0.2 0.5 92 1.1 1.1 2.8 102 53 2.8 45
100 101 0.3 0.1 04 101 1.0 0.8 2.1 111 44 22 3.6
BAATL B2 A A @A S S-8etal = FE F= 850 tsto] AL stofof gt ot
3 ARRAE W7 Yot R 4= Q= 7] 2tA o]2gt 7|24 B (Input data)E H7HA ol 28
EE2 g8 £ & Aotk AlAHOF ﬁ&‘;}
- ST 9] oI ZL St I}
3. 2 tisad A AEGe sAAz 95 AanD
QT EH A SHAR SASTAL E= s 877t AeE Al SR APEY
71%9] gl &gk ol 27-E vhste] tfaAQl gt 3l o] = (Dip)dArS mafet ot o] A A (HA A4
< TEslojof st R of| A dlgstojof T P47 I AAZIE) A AFESE dlEgkS H ) dESge R
ol Akete] theh EES} "JPLO}E} EIAOﬂ ZRe k| slal, o] BriA o) Eglstofof gitt ghH, QT =
T e AR A d&7He R = AL S & AFIA 7| A-S WEshs 4 i8] 7 YA sk=
BotAU, A g At A 7H‘ﬂ£?& TLCALC2001 Ao A2S 3lo] Fur| 9] o2t A=ZLS 3t
9 u)<t BPA(Bonneville Power Administration)©]] ARee S0 HATNAS AX 2E o 2ZFS AMES)
A 7§¥Fst Corona and Field Effects Program= & ojof 3lt}, of| 27k T EEAAR AR AEE
|ol= WHo] gz elt}, o]l 2o 22100 m o o] AA TR sto] 10 m HH o2 At
95| A3 dE5A = AEA 9 A9 FAsI=E A Zoto] AABHE, A2 9 FAAA Fo] EAot=
T 237F Y H(Yoon et al, 2013; POSPower ZAf-olle F7H R G54 AAlstolof gt} E
2018). RHH, of|&3kat A&ge] o7 HAek= 7 oh, 7HeE A Rt 1EAE0] AYEUES
= Q= ol FHAY A §A] o A9, A=A 7T HiA T He A -
AZ21Yo] FHACZHE 2 Zkgro] ofd ¢, tjato] SAFRA7|A 371 BjAS Foke] oS4k
AT A e, APHst 5 ohFst aglo] S F7LE AAsFo of gtk
71918 —’F itk Aol 7S A Q) SAFT oS A IR
Al A= &St 75 ol 7A=Y AAAF FHos]87d79] 30%,
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Table 5. EMF-MF exposure Mitigation Options

Mitigation Options Contents
Distance - Relocatbion of the transmissi'on line
- Increasing the conductor height above ground
- Conductor separation
Phase cancellation - Undergrounding
- Partial cancellation by reversing the phase order of the other circuit
Shielding - Shielding by some materials that have magnetic shielding characteristics
Reduction in voltage or current level - Downsizing the voltage class of the facility
Conservation - Conservation to delay or eliminate the need for additional power lines in certain areas

Source : The Minnesota State Interagency Working group on EMF Issues 2002

A2 7|23} 7| TR ALY Ao Z
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Figure 2. Process flowchart of EIA for ELF-MF of high voltage transmission line (HVTL).
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Table 6. Checklists of environmental impact assessment for EMF-MF

Category

Checklist

Plan &
survey

Current
status

1. Is the scope of investigation appropriate?

2. The plan includes a survey if there were transmission facilities around the target area?

3. Are field measurement points properly selected?

4. Are the field measurements carried out properly?

5. Are the field measurement methods and instruments appropriate?

6. Are period (time) and frequency of field measurements appropriate?

7. 1s the reference cited appropriate?

Analysis

8. Is the ELF-MF value according to the separation distance from the HVTL or reference point under the
HVTL?

9. Have the ELF-MF values according to the recent average annual power load and annual maximum power
load of the HVTL been analyzed?

10. Has the basic information for field measurement (ex: date, location, height and name of HVTL)?

11. Is the result expressed in a table or graph that contains the correct number?

Plan

12. Is the prediction point appropriate?

13. Does the prediction plan adequately explain the information about construction plan, including the
location, expected height of HVTL etc.?

14. Is the reference cited appropriate?

Prediction .
Analysis &

results

15. Are the voltage, power, distance and configuration of HVTL applied to the calculation of the predicted
ELF-MF values properly?

16. Does it include the Max. and mean of ELF-MF value according to Max. and mean of power load?

17. Does the height of the HVTL take into consideration the greatest dip at the center between the two
circuits(top)

18. Does the height of HVTL take into account the difference in the geographical altitude of the target area?

19. Are the predicted ELF-MF values according to the separation distance (Min. 100m) from the HVTL or
from the reference point under the HVTL at intervals of 10m?

20. Do the predicted values reflect the effects of exposure to ELF-MF near the predicted point?

21. Is the result expressed in a table or graph that contains the correct number?

Assessment

22. Are the effects of the ELF-MF evaluated comprehensively based on the predicted value?

23. Has the EIA of vulnerable groups or sensitive facilities been carried out separately?

Mitigation plan

24. Ts the mitigation plan specific and suitable?

25. Has analysis and explanation about mitigation effects been carried out?

26. Is the mitigation plan economic and stable?

Post-EIA

27. Has the post-EIA plan been established?

28. Has the post-EIA plan been established taking into account EIA methods?

29. Are the items, sites, the period, frequency and the method of survey for post-EIA plan appropriate?

27t 2 Al 5351 drh(Figure 2). °|E 7

rII
|o
fru
i,
rhu
)
|o
fru
re
-4
=
oo
o
N
=
o
fru
2

BAGGHE ALY AR AEAYS e AES AHEGTHTable 6).
AN

Sk 20 A4 9
=

up2hA EIA JYEAE EE23F Weke AlASHAL, e st

Exjol§ AFo] e 5Ho A=Y
3]

=3

il 1 71l He 359 2AREY @ e A
2] =0

=] =

fm
o
i Ol'
[N}
©
=
ot
i
|o
ftl
el
oo
N
>~
o 3
Mo

Sh A gatolol Ak o]& A ABEAAE W 2 o AnRA

o
N oS oot 2

o] pAle] Hofof et il



STUMZO| SHFUAD Y SESSY7t Y BE2lol 2ot A7 669

9
EIA9] EAQA 7FL4A 4 9]
ERERE R R DESIE Bk P
4 F) o33 A FRso T AlAlskAT,
E3 ol e 29T B B 2=t o
6’130] 01]/&}51 /\] xﬂjh:ﬂ-o} al /\}_@;_].731 ogskrﬂ7}7q]§l

- R |
o] AYSHA ol FolHEA AT % ) BB

LA
AAISHEEE.

olefat 3 FHH A e FAFA] %
B3GR e BRSPS AT AL B A
22 IFGFHE DA, ALIA 71
Hol 18, A1 B A S s
2, FRAE AR £ HRE ATTFORA A
84 252 sash 2ol 8 4 e oz
oyt

A} A}

(NIER—-2017-0

;_;

-01- 090)

References

Ansan-si. 2017. Sasa-dong Ansan-si Public
housing district Designation project EIA.
[Korean Literature]

Environmental Impact Assessment Support
System (EIASS): http://www.eiass.go.kr/

GEP. 2017. 345kV Gangneung Ahnin Thermal
Power plant Power line Construction
project EIA. [Korean Literature]

Hong SC. 2015. Methodology of Environmental
Impact Assessment of Electromagnetic
Wave. Electromagnetic wave technology.
26(2): 24-30. [Korean Literature]

Hong SM, Choi HS. 2008. A Study on the

Conflict Management and Risk Frame in

Siting Policy for NIMBY Public Facilities.
Dispute Resolution Studies Review. 6(1):
113-144. [Korean Literature]

Jeon JS, Choi SH, Jeon HJ, Kim YS, Hong SC.
2014. Evaluation of Extremely Low
Frequency Magnetic Fields emission Level
from High Voltage Transmission Lines.
Environmental Impact Assessment. 23(5):
353-363. [Korean Literature]

Jeon IS, Kim HN. 2006. Exposure range setting
method for High Voltage Transmission
Line Electromagnetic wave. KEI. [Korean
Literature]

KEPCO. 2005. 765kV Shin-Kori-Bukgyeongnam
(2section) Power line Construction project
of EIA. [Korean Literature]

KEPCO. 2012. 345kV Sindangjin-Sinonyang
Power line Construction project EIA.
[Korean Literature]

KEPCO. 2012. 345kV Singapyeong-Sinpocheon
Power line Construction project EIA.
[Korean Literature]

KEPCO. 2014. 154kV Yanggu-Hwacheon Hydro
Power plant Power line Construction
project EIA. [Korean Literature]

KEPCO. 2017. 154kV Inju-Buldang Power line
Construction project EIA. [Korean
Literature]

KEPCO. 2017. 154kV Namyang-Dongsongsan-
Sagang Power line Construction project
EIA. [Korean Literature]

KEPCO. 2018. 154kV Bukosong Branch Power
line Construction project EIA. [Korean
Literature]

Kim IJ, Yoo JM, Choi MS. 2011. A study on
environmental impact assessment standard
preparation and application. National
Assembly Budjet Office. 8-11. [Korean

Literature]



670 FSFSHI} M7 Mes

Kim SD. 2010. An Experimental Study for Load
Capacity and Dip Characteristic in
Overhead Transmission Lines. Korean
Institute of Illuminating and Electrical
Installation Engineers. 24(12): 177-183.
[Korean Literature]

KLC. 2007. Gimpo River New Town Site
Development project EIA. [Korean
Literature]

KOMIPO. 2015. 765kV Sinjungbu Substation and
Power line Construction project EIA.
[Korean Literature]

KOSPO. 2016. 154kV Goryeong-Guji Power line
Construction project EIA. [Korean
Literature]

KOMIPO. 2016. 154kV Sejong-Songgang,
Deokjin-Dachwa Power line Construction
project EIA. [Korean Literature]

KOSPO. 2017. 154kV Changan Branch Power
line Construction project EIA. [Korean
Literature]

KOSPO. 2018. 154kV Bukmyeon Branch Power
line Construction project EIA. [Korean
Literature]

LH. 2014. Hwaseong Bibong Public housing
district Construction project EIA. [Korean
Literature]

LH. 2016. UlsanDaun-2 Public housing district
Construction project EIA. [Korean
Literature]

LH. 2017. Public housing district Development
project near Suseo Station EIA. [Korean
Literature]

MEMinistry of Environment. 2000). Research for
development of EMF measurement
process method. [Korean Literature]

Minnesota State Interagency Working Group on
Emf Issues. 2002. A White Paper On

Electric and Mitigation Options.

MTIEMinistry of Trade Industry and Energy).
2017. Eighth Basic Plan for Electricity
Supply and Demand. [Korean Literature]

NIER(National Institute of Environmental
Research). 2003. A survey of the EMF
levels in Korea (I) - EMF levels near
power line -.[Korean Literature]

NIER(National Institute of Environmental
Research). 2017. Study on the Standard
Guideline of Environmental Impact
Assessment (I) - focusing on Light
pollution and Electromagnetic-.[Korean
Literature]

Park JH, Choi JG. 2018. A Study on the
Improvement of the EIA Items and the
Operating System Based on the Analysis of
EIA Ttems Usage. Environment Impact
Assessment. 27(1): 1-26. [Korean Literature]

POSPower. 2018. 345kV POSPower Power line
Construction project EIA. [Korean
Literature]

SPPC. 2016. 345kV Shin Pyeongtack Natural gas
power plant-Hwaseong Substation Power
line Construction project EIA. [Korean
Literature]

Yang JH, Park SH, Kim TH, Hwang SI. 2016.
Study on the soil related assessment
factors in Korean Environmental Impact
Assessment. [Korean Literature]

Yoon SH, Jeon DB, Choi YI, Kwon HJ. 2013.
An analysis of predictive value and actual
measurement value of electromagnetic
fields exposure in all the transmission lines
in Korea, Summer Conference of the
Korean Institute of Electrical Engineers.
369-370. [Korean Literature|



S/ 1Y 7ISESTUR SHMFLAY 1Y SEEE7t Sy HE3i0f 2ot A7 671

Appendix 1. Measurement method for extremely low frequency magnetic field on transmission line
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Appendix 1. Continued.
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Appendix 2. Table for extremely low frequency magnetic field measurement record on transmission line
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