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Abstract : This paper presents a study for decision method of human body safety according to power load
fluctuation of the Chechon area. To cope with substantial electromagnetics analysis, the safety assessments were
analyzed the double 154 [kV] T/L, 345 [kV] T/L, Chechon-Ichon, Chechon-Youngju, respectively. As the results of
case study, in case of 345 [kV] T/L, the electric field value was 11.4927 [kV/m], magnetic field value was 0.4622 [G] at
the point about 7 [m] away from the line in severest casc. The results showed that the membership of a proposition
fuzzy ‘11.4937 [kV/m] is hazardous’ is 0.7063 for the severest case in case of 345 [kV] T/L. As the analytic results
using the fuzzy qualifier term, the membership in case of very false is 0.0862 and fairly false is 0.5419, respectively.
Key Words : electromagnetic analysis, fuzzy qualifier term
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Table 1. The fluctuation of value according to month on Chechon-Youngju {345kV]

L 2 3 4 5 6 7 8 9 10 i 12
TE
Akv] | 3514 | 35225 | 352.8 | 362 355.5 356.3 338 354.9 3557 | 3576 354.9 354.9
A 7 [A] 936.5 | 983.4 1014.6 | 8453 1169.3 | 12153 | 16495 | 11387 | 11784 | 12916 | 1138.7 | 11387
Table 2. The flucuation of vaiue according to month on chechon~ichon (154 kV]
Hy
25 1 2 3 4 5 6 7 8 9 10 11 12
A gkvVl | 1595 159.3 159.5 160 159.5 159.3 159.2 159.2 159.1 159.2 159 159.2
A 5 (Al 167.9 1703 170.5 159.5 167.6 1mn 181.3 190 198.8 184 212 198.7
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Table 3. The membership function of fuzzy set for electric field value

" AA 0 1 2 3 4 5 6 7 8 9 10
hazardous 0000 | 0045 | 0082 | .0148 | 0266 | 0474 | 0832 | .1419 | 2315 | 3543 | 5000
veryhazardous | 0000 | 0000 | 0001 | 0002 | .0007 | 0022 | .0069 | 0201 | 0536 | .1256 | 2500
e Ak | 12 13 14 15 16 17 18 19 20 | 21018
hazardous 6457 | 7685 | 8581 | 9168 | 9526 | 9734 | 9852 | 9918 | 9955 | 1.0 1.0
very hazardous | 4169 | 5906 | 7364 | 8406 | 9074 | 9475 | 9707 | 9837 | 9910 | 1.0 1.0
Table 4. The membership function of fuzzy set for magnetic field value
AA L 0 0.1 02 03 0.4 05 06 0.7 058 0.9 |
hazardous 00 | 0028 | 0031 | .0034 | .0038 | 0042 | .0047 | 0052 | .0058 | 0065 | .0072
very hazardous 00 | .000008| 000009 .000012| 000015 000018| .000022| .000028| .000034] .000042| 000053
Mg, 3 4 5 6 7 8 9 10 1| 1294
hazardous 0210 | 0595 | 1571 | 3543 | 6177 | 8264 | 9334 | 9763 | 10 1.0 1.0
very hazardous | .0004 | 0035 | 0247 | 1256 | 3816 | 6829 | 8712 | 9532 | 10 1.0 1.0
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Table 5. Truth table of the membership function according to fuzzy qualifier

.5: A~
£0] Sl 0.0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 045 0.5
true 0 .05 1 15 2 25 3 35 4 45 5
very true .0 0025 01 0225 .04 0625 09 1225 .16 2025 25
fairly true .0 2236 3162 3873 4472 S5 5477 .5916 6325 6708 7071
false 1.0 95 9 85 8 75 q .65 6 55 5
very false 1.0 9025 81 7225 64 5625 49 4225 36 3025 25
fairly false 1.0 9747 9487 9219 8944 8660 8367 .8062 7746 7416 7071
A Pt
£0) 58T 55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1.0
true 55 6 65 7 75 8 85 9 95 10
very true 3025 .36 4225 .49 5625 .64 7228 81 9025 1.0
fairly true 7416 7746 8062 8367 8660 8944 9219 9487 9746 1.0
false 45 4 35 3 25 2 15 1 .05 0.0
very false 2025 .16 1225 9 0625 4 0225 1 0025 0.0
fairly false 6708 6325 5916 5477 5 4472 3873 3162 2236 0.0
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Fig. 1. Schematic diagram of SinChechon power system
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Fig. 2. 345 (kV] transmission fine model
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Fig. 3. 154 kV] transmission line model

Table 6. Parameters of 345/154 [kV] line configuration

parameter 345kV /2314 154 kv /234
FHAY 345kV 154 kV
FTRAAEAR 916 A 143 A
=A< 4 2
25 QA E 1.283 cm 0.973 cm
ZA| 7] Az 40 cm 40 cm
A A 7.3m 42m
83m 51m
6.7m 39m
34 Eol 18m 16m
257 m 193 m
343m 243m
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Fig. 4. Electric field intensity at ground level under the 345
[kV] transmission line
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Fig. 5. Magnetic field intensity at ground level under the 345
[kV] transmission line
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Fig. 7. Magnetic field intensity at ground level under the 345
[kV] transmission fine

7 [m] XX HA S HHgt-S 11.4937 [kV/im]E
Uetuiiot
ey 74 Belg e [ A9 gt Wt
A glovt zpA < %’-oﬂ ,Jomh of ) o) 2}
o7} vhE o2 vl 12y o] F A
Al Bl A& dFS A9 gl' A2 Vel

(2) 154 [kV]

A H-0] A ZF 154 [kV] 23] 3ol A3} ‘A H-0]
HTL23 A ZA nFo]l dold A5 HAY - AH
AE RS A A9 HAgke) 159.1 [kV]o] 3L, &
agkol 160 [kVielth. AFe A5 A Fel
159.5[A]o) 2, H 3 gko] 198.8[A]E Hggtnt A

Journal of the KiiS, Vol. 15, No. 4, 2000



RHX|of M2 st Sof

TZo] 2A vehta it

154 [kV] 2732 elof] QlolA = A R AA o gt
AL F 69 Ho|EE o] &3t Falatg o HA
2 2HA A& 345 [kV]9F T L3HA T3

Ardll AT Ax) 154 [kV] FH A 6419
o7l AU O ZEE 16 [m]Y A$, BEo 2 HE
2 [m] Eoj R x| ol A =}A1 2] # o) gk 0.0396 [G],
4 [m] X AolA AA Q] gk 2.6046 [kV/m]E
veliiglth o] Azt AA 2 AA A5 154
kviel AAAE A deeh nddezt Ao #
3}3hA) &&E BolFa glrh opvl o] A2 Mt
HEol A flu AR ¥ IA YERA &
7) W9 Aoz AL H T

433. B3l 5ol wE WA A

E 704 dehd £x& g HoxE e
c A AAZE Fal e aFolle 1)
3haFo] Aslrtam & 4= gl o), B A7l QlojA =
sho WS melshA] Fstch 2ol 9
HaA2 AAE AL e FuistFes d
AAE AT AF} E 2ol 7F vpEpA] 947wl E
o]t}

A 345 [kV]e] H3HE S BY 499 530
MWIZ HAXE dHepd glom, 79 960
MW]E 21X & e giv) 49 9] B3lg ¢
A& 7HA 2 AR A E A3 E Ay 362 [kV]o]
I AFE 1014.6 [A]2 VENG O AAH LA = 7
[m] A7 o) A 11.4937 [kV/m], AHA & .X] = 7 [m]
2ol A 0.2366 [G]E VR a2 Slct 9¥ <] 7 §-
o glojAE AYS 3557 [kV]ol L AHE 11784
[A]Z Yerdth AAF X 7 [m] A - A 11.2937
[kV/m], A4 & 2.X & 7 [m] &} A ol A 0.3302 [G]=
veh L ok 49 7 99 o] vebd A A 2 A3k
& v 29 0.2 [kKV/m], 0.0936 [G]] o] 7} 1}
3ok

T3 154 [kV] Q] B3 F S BE 494 442 [MW]
2 HAXE VeI g1, 11489 585 [MW]Z
HuAE delia Sl 499 3T E 7}

Table 7. The value of load fluctuation
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case 1: “11.4937 [kV/m] is hazardous”
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345kV 570 600 620 530 720 750 960 700 726 800 700 700
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