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Abstract

The international standard to determine grounding conductor size can be applied for a wide range of items
because it includes the specific physical characteristics, but it has a problem where the numerical formula is
complicated. However the JIS and domestic standard numerical formula are simple but have many constraints.
The new grounding conductor size selecting method is necessary in order to solve such problems. Therefore, in
this study, we suggested an improved method for selecting the grounding conductor size and simple numerical
formula with a numerical formula control modeling. and we verified reliability of paper used case study.
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Table 1. International and domestic grounding conductor
size selecting condition

ANZA ANSV/IEEE &0, dEFZ
IEC pub 60364-5 | Wt Z (A7), W1)
Y848 | PVC, XLPE, EPE% IV 944
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2.1.2 ANSI/IEEE Std. 80

ANSVIEEE std. 8004 AHg-3h= HAZA ] &
7le 3BAFAY], IFAFARY, L5, ArY 5
A3k 55 A8sk £ (D3 2ol 73tk
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Table 2. Grounding conductor size calculation by ANSI/IEEE

RSP 23AF 271[kA]

AT | 10 20 30 40 50

01 18.07 | 3615 | 5422 | 72.30 | 90.37

0.5 4041 | 80.83 | 121.24 | 161.66 | 202.07

10 57.15 [ 114.31 | 171.46 | 228.62 | 285.77

20 80.83 | 161.66 | 242.49 | 323.32 | 404.15
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2.1.3 IEC Pub. 60364-5

IEC Pub. 60864-5014] A8k HA =AY #7]
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7ok
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Table 3. Grounding conductor size calculation by IEC

a2FAF 271kA]

A 3Hs] 10 20 30 40 50

01 1797 | 3593 | 53.90 | 71.87 | 89.84

05 40.18 | 80.35 | 120.53 | 160.71 | 200.88

10 56.82 | 11364 | 170.45 | 227.27 | 284.09

20 80.35 | 160.71 | 241.06 | 321.41 | 401.77
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Table 4. Grounding conductor size calculation by JIS

TZBF A7kA]

Al ZHs] 10 20 30 40 50

0.1 2582 | 51.64 | 7746 {103.28 | 120.10

05 4264 | 85.28 |127.92 | 170.56 | 213.20

1.0 60.30 | 120.60 | 180.91 | 241.21 | 301.51

20 85.28 | 170.56 | 255.84 | 341.12 | 426.40
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Fig. 1. The flowchart of the model which is proposed
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Agy | 05556 | 0.5525 | 0.5525 | 0.5525 | 0.5533
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Fig. 3. The Harris model by a temperature change
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Table 7. Grounding conductor size calculation by
proposed numerical formula

nFA & 13 AH A7)[kA]
AHsT | 10 20 30 40 S0
0.1 1818 | 3636 | 5454 | 72.27 | 90.90

05 40.65 | 81.30 | 121.95 | 162.60 | 203.25

1.0 57.49 | 11498 | 172.47 | 229.96 | 287.44

20 81.30 | 162,60 | 243.90 | 325.20 | 406.50

2.3 EX[=N JIESAD HeAael Hinl

2.3.1 &0 [GE W

IFAEAIZE01[s), FHL= [T, 2AAFA
717F 0KA]L, EAAF E7F80) 1.00]3 Hhs) ¢
257} 120[CloA 900[Cl7HA] wE o 2+ 73&
Hlwg A ¥ 89 1y 49 2t
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Table 8. The comparison of the existing and proposed
numerical formula by temperature change

Hu)sg| 1:50[kA],¢.:0.1(s], T.:30[C], &: 1.0
£5=[T]|ANSVIEEE| IEC JIS | Aok
900 26062 | 25929 | 21442 | 260.46
850 26475 | 263.40 | 220.86 | 26501
800 269.29 | 26791 | 22792 | 269.98
700 27992 | 27850 | 24434 | 281.47
600 29337 | 291.89 | 26491 | 295.72
500 31116 | 30959 | 291.73 | 31417
450 32248 | 32086 | 30861 | 32572
400 336.16 | 33448 | 32880 | 33952
300 37489 | 373.03 | 384.90 | 377.90
250 404.15 | 40216 | 42640 | 40653
200 44628 | 444.10 | 485.07 | 44762
150 51403 | 51154 | 577.35 | 51447
120 58094 | 57815 | 666.67 | 582.70
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Fig. 4. The comparison graph of the existing and proposed
numerical formula by temperature change

2.3.2 ABXSAIZHAR0) GE 8l

23 F3717F 0kA], Hosl &2 250[C], F
e 30[C], =4l HF BH-Ec] 1002 27X
£Azbo] 01lslellA 20[s)7HA] 82 o 2 #3&
v 23 AL ® 99k 19 59 #rk

E 9. TAXNSAIMEEN WE JIEA D o9 Hw
Table 9. The comparison of the existing and proposed
numerical formula by fault duration change

I1:50[kA], T,,: 250{C}, T, : 30[C], @ : 1.0

TAA%

[+]

A 7Hs] |ANSVIEEE| IEC JIS A k2]
0.1 90.37 89.84 95.35 90.90
0.5 202.07 200.88 | 213.20 | 203.25
1.0 285.77 284.09 | 30151 | 287.44
2.0 404.15 401.77 | 426.40 | 406.51
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Fig. 5. The comparison graph of the existing and proposed
numerical formula by fault duration change
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Table 10. The comparison of the existing and proposed
numerical formula by fault current magnitude change

RAAE] t:2ls], T,:250(C), 7,:30[C}, @ : 10

A7]1[kA]| ANSI/IEEE | IEC JIS | A
10 80.83 8035 | 8528 81.30
20 161.66 160.71 | 17056 | 162.60
30 242.49 241.06 | 255.84 | 243.90
40 323.32 32141 | 34112 | 325.21
50 404,15 401.77 | 426.40 | 406.51
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Fig. 6. The comparison graph of the existing and proposed
numerical formula by fault current magnitude change
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Table 11. The proportional constant of conductor’s
material by connection system

as | [WA[ualeR) e
oA (95|85 | 0 se s oF | o
AR | g | 4| B e | | % M

#5005 | #6201 ] A #304
K 157145780 | 8500 | 8575 | 8342 | 8907 {14.194|17.748|30.549
Kw [5.0% {5154 | 7.580 | 7646 | 7.884 | 7.942 12657158261 27.241
Ko |4642 | 46% | 6.906 | 6967 | 7.184 | 7.237 |11.532{14420{ 24820
K. |34% | 3535 | 6071 | 5244 | 6331 | 6371 {10.138[14.795{17.345
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Table 12. The comparison of fault duration change
by compression connection

AAA L [:50(k4], T, :350(C ], T,:40(C J,a: 1

Al ZHs] | ANSIIEEE| JIS At (GEHE

0.1 249.33 80.32 | 250.23 | 250.23
05 557.52 17961 | 550.54 | 55954
1.0 788.46 254.00 | 791.30 | 791.30
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Table 14. The comparison of fault duration change
by brazed connection
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Fig. 7. The comparison graph of fault duration change
by compression connection
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Table 13. The comparison of fault current magnitude
change by compression connection

1:50[kA), T;,: 450{C], T,: 40{C ], a: 1

LZA &

NS ANSUEEE| TS | A | A

01 225.76 69.84 | 227.99 | 22799
05 504.82 196.17 | 509.81 | 509.81
10 71393 | 22086 | 72098 | 72098

2ZAAE| t.:2[s], T,:350{C], T,:40[{C ], a:1

A7][kA]|ANSI/IEEE| JIS | A4 [g4=H&
10 23301 | 71.84 | 23381 | 23381
20 446.02 | 14368 | 447.63 | 44763
30 669.03 | 21553 | 671.44 | 671.44
40 892.04 | 28737 | 89526 | 895.26
50 111505 |359.21 | 1119.07 | 1119.07

(114

20 1009.65 | 312.35 | 101961 | 1019.61
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Fig. 8. The comparison graph of fault duration
change by brazed connection
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k3 15. Zgdalo] R RIS WE Hlw
Table 15. The comparison of fault current magnitude
change by brazed connection

457 - 497

x 17. H&UAN0 wE XA /719 Hlw
Table 17. The comparison of grounding conductor
size by connection method

DAANE! t.:2(s), T,,:450[C], T,: 40[C ], a: 1
A 7|[kA]|ANSVIEEE| ]IS At | A4

10 201.93 6247 | 203.92 | 203.92
20 403.86 12494 | 40785 | 407.85
30 605.79 187.41 | 611.77 | 611.77

40 807.72 249.88 | 815.69 | 815.69
50 1009.65 | 312.35 | 1019.61 | 1019.61
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Table 16. The specification for grounding conductor size

A& |1:6.814[kA],t.:0.5(s], T.: 40[C), a: 1
¥4 |ANSI/IEEE| JIS A4 | Tol4

&="H4| 24880 | 24477 | 24834 | 24.833

A" 9| 22622 |[21.283| 22626 | 22626

dd&d | 17227 | 13338 | 17.031 | 17.032
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Fig. 9. The comparison graph of grounding conductor
size by connection method
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