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{Table 1] Internal and external ground wire size choice condition
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{Table 2] The calculation of grounding conductor sze by ANSI/IEEE
G & 2gAF A7kA)

A gs] 10 20 30 40 50
0.1 1807 36.15 54.22 72.30 90.37
05 40.41 80.83 121.24 161.66 202.07
10 57.15 11431 17148 228.62 285.77
20 80.83 161.66 242.49 323.32 404.15
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[Table 3] The calculation of grounding conductor size by IEC
nHA & 234F A7][kAl

A ZHs] 10 20 30 40 50
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22. A=A #7] ALY 223
221 3%

Q.1 17.97 35.93 53.90 71.87 89.84
0.5 40.18 80.35 12053 | 16071 | 20088
1.0 56.82 11364 | 17045 | 22727 | 284.09
2.0 80.35 16071 | 24106 | 32141 | 40177
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[Table 4] The calculation of grounding conductor size by JIS

g S 233F 2rkal

Al 2s] 10 20 30 40 50
0.1 25.82 51.64 77.46 103.28 129.10
0.5 42.64 85.28 127.92 170.56 213.20
1.0 60.30 120.60 180.91 241.21 301.51
2.0 85.28 170,56 255.84 341.12 426.40
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[Fig. 1] The flowchart of ground coductor proposed model
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[Fig. 3-2] The comparison graph of gradient by each section
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[Table 5] The comparison of gradient by each section
7147 Z e 7147 € n g

2818 | 177 273 37+ 473 ks
Ay 05556 | 05525 | 05525 | 05525 | 05533
Aos 02475 | 02475 | 02469 | 02375 | 02474
Ao 01751 | 01748 | 01751 | 01748 | 0.1750
Aszp 01236 | 0.1238 | 01239 | 01236 | 0.1237
Asips | 22444 | 22320 | 22375 | 22320 V5
Aginp | 31722 | 31602 | 31547 | 3.1602 V10
Ay | 44944 | 44641 | 44586 | 4.4696 V20
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[Table 6] The proportional constant of conductor's material
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[Fig. 3] The Harris model by a temperature change
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[Table 7] The caloulation of grounding condudtor's size by proposed fomua
A S 23AF A7I[kA]
A} 2Hs] 10 20 30 40 50
0.1 18.18 36.36 54.54 7227 90.90

K |5714]5.780 8503 | 8576 | 8.842 {14.205] 17.762 | 30.581
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29 Weibull 249, Power fit %% Rational function
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L% 250[T]1E Z1Fo 2 3ted 120[C]0 A4 900[t17}A]

05 40.65 81.30 12195 | 16260 | 203.25
1.0 57.49 11498 | 17247 | 229096 | 287.44
2.0 81.30 16260 | 24390 | 32520 | 406.50
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[Table 8] The comparison of temperature change

Aqae| 1:50(k4],t.:0.1s], 7,:30[C], @: 1.0

2 EIT] ANS/IEEE| IEC Jis Aoy
900 260.62 259.29 214.42 260.46
850 264.75 263.40 220.86 265.01
800 269.29 26791 227.92 269.98
700 279.92 27850 244.34 281.47
600 293.37 291.89 264.91 295.72
500 311.16 309.59 291.73 314.17
450 322.48 320.86 308.61 325.72
400 336.16 334.48 328.80 339.52
300 374.89 373.03 334.90 377.90
250 404.15 402.16 426.40 406.53
200 446.28 444.10 485.07 44762
150 514.03 51154 577.35 514.47
120 580.94 578.15 666.67 582.70
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[Fig. 4] The comparison graph of temperature change
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[Table 9] The comparison of fault duration change

a23A&| I 50[kA], T,,:250[C], 7,: 30[C], a: 1.0

A Hsl | ANSVIEEE| IEC s kA
0.1 90.37 89.84 95.35 90.90
05 202.07 200.88 213.20 203.25
10 285.77 284.09 30151 287.44
20 404.15 40177 426.40 40651
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[Fig. 5] The comparison graph of fault duration change
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[Table 10] The comparison of fault current magnitude change

agag| t:2[s], 7,:250[C], I,: 30[C],a: 1.0
271kAJ ANSI/IEEE| _ IEC JIS Ay
10 80.83 80.35 85.28 81.30
20 161.66 160.71 170.56 162.60
30 242.49 241.06 255.84 243.90
40 323.32 321.41 34112 32521
50 404.15 401.77 426.40 40651
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[Fgi. 6] The comparison graph of fault current magnitude change
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[Tae 12] The cormperison of faut durtion dharge by compression: connecion

sgaa] 1 50[kAL T, : 350 [C],7,:40]Cl,a:1

A3Hs] | ANSI/IEEE|  JIS ARy | 4HHS
0.1 249.33 80.32 250,23 250.23
05 85752 17961 559.54 55954
1.0 788.46 254.00 791.30 79130 |
20 1115.06 35821 111807 1119.07
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[Tare 13 Tre comaeon o &b auert regrice dege by copesstn coreckin

(2 17) F=UA0) D2 SHHES AN agag  te:2[s] T,:350[C] 7,:40[Cl a1

[Table 11} The propotiordl constart of conduckr’'s rrederd by cormedion sysiem 317][kAl ANSI/IEEE ‘ s A4 orA) R
wa g las ~¥ 10 23301 7184 23381 | 23381

A 2 T eulagzas axl T ag 20 446.02 14368 44763 | 44763
S I R IR L B R R e P! 30 669.03 21553 67144 | 67144
) ) e gis k) | 7“})4 = - o -

d wosie0r A |2 soa 40 892.04 287.37 89526 | 895.26

50 11505 | 36921 | 111907 | 111907

K 5714|5780 | 8500 | 8575 | 8.842 | 8907 |14.194]17.748|30.549

K, 150055151 | 7580 | 7646 | 7881 | 7.942 |12.657|15826|27.241

Ky | 4642 | 4696 | 6906 | 6967 | 7.184 | 7.287 |11532|14.120|24.820

K, 3495|3535 | 6071 | 5244 | 6.331 | 6371 [10138]14.79517.315
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[Table 14] The comparison of fauk duraion change by brazed connection

1100 —a- ANSVIEEE
1000 e H OHY

—a—Ji8

—e— 20| (WA BH)

24x&| 1:50(kA], T,,:450[C], 7,: 40[Cl,a:1
A3l | ANSI/IEEE JIS A% 349
0.1 225.76 69.84 227.99 22199
0.5 504.82 156.17 509.81 509.81
1.0 713.93 220.86 720.98 720.98
2.0 1009.65 312.35 1019.61 1019.61
1150
1050 e ANSVIEEE e JIS ’
950 { o R 94 w2400 & (7 £HH) I o
850 ¢/
e
E 750 “”//
'f‘\: 650 P
X 550
: /
W 450
Fal
350 P
250 ,,//
50

.5 1.0 2.0
QTR X HAI2Hs)
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[Fg. 8] The comparson graph of fauk duraion change by braxed connection
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[Tare 15) The comparson of fut aumert megrilce dherge by bered comredion

2RAF| t.:2[s],7,:450(C|, T,:40[C],: 1

A7][kAl| ANSI/IEEE JIS A ¢h4] ik
10 201.93 62.47 203.92 20392
20 403.86 124.94 407.85 407.85
30 605.79 18741 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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[Fig. 9] The comperison graph of fautt duration change by excthermmic weld
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[H 17] ¢E2ELA9 DXHEFIAI|BSMN TE H
[Tabe 17] Tre comparison of fad aurent megniude dhange by edthermic weld

aRAE  t:2[s], 7,:419[C]. 7,:40{Cl,a: 1
A7}{kAl ANSI/IEEE JIs A<y $a8H
10 20751 44.44 209.24 209.24
20 415.03 88.89 41848 418.48
30 622.54 133.33 627.72 627.72
40 830.06 171.78 836.95 836.95
50 1037.57 222.22 1046.19 1046.19

26 AT

Atg 4+ IEEE Std. 80-2000 Annex B9l oA 1
HA 5ol fe §¢7 HAGrdel Mesh HAHSE
4o ANSVIEEE A4, JISHA, AtA o] A4
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S v HE ik
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[Table 18] The specification for grounding conductor size

2=¢ 419[0), FHLE= 400, =5 AF EFH &) 1 HAA4AY A4 RS
ol wgALAZIOl 01[sll A 2001744 W W opad T oroe O o
S3RM del 7 7% ARG AL E 163 18 9 gAE i A kit
9} 7o} B2 AE-& (p) 400 [Q'm]
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[Table 16] The comparison of fault duration change by exothermic weid - e — - -

T T STl T T[T 70Tl o AdanAs A0s8esT,) 450 [C)
37_73"7(]- . ]: m [C]l e [C}JQ' wred Al o] ﬂtﬂiﬂ%%—‘i(Tm) AEM -1084 [C]
A ZHs] | ANSI/IEEE JIS A<y u4g43 Zee (T <l

01 23201 969 | 23394 | 2339 TR 4 e
05 51879 1111 52310 | 523.10 A A EAFUr) 6.814 [kAl
1.0 733.67 157.13 739.77 739.77 ERAF () 06
20 103757 22222 | 104619 | 1046.19 wA AF ERE (@ 10
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262 AAEA F71 AL HE

EARRE AeM, 2FAFAY 6.814KAL nAAL
*lﬂ 05ls], FHeE 4000, =qHF £7& 1022 3

I g4ty FAddda wdexdyAon HEg)
ﬂﬂ ANSVIEEE A4, JIS A4, & =&dAM =otat A
43 AHuAe) Be gAEH F7 tel4s Ane
Aée & 199 i 29 109 2ol vehd # °‘E}
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