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Apoq (m°) 126.68%10° 2026.83x10°° 314x10°° 8704 387.95x10°° 49536
Ly (m) 225 1032
Frod ($/m) 38.68 48
o 3451 17255 651.06 3255
Few () ... ... 5 5 -
o, (Q.m) 0 10000 3000 172480 8000 26489 3
Vs (m’) 4500 530.1 &
Fs v ($/m’) 38.33 49.97 &
A’ (m?) 6.25 10000 30000 3000000 4819.12 481912 2
F ang ($/m1°) 100 100 Z
V (m?) 15000 15000 3373.38 3373 =
FExcavation ($/m3) e e 1 1 >?
p (Q.m) 0 10000 290 290 z
D (m) 2.5 225 3 2.84 Ei
h (m) 0.3 1.5 0.5 0.70 g
hy (m) 0.08 0.15 0.15 0.11 3
t. (s) t; (5) 6 1 1 5
t (s) 0.04 1.1 0.199%10° 3
t, (s) 0.03 3 0.5 0.5 o
g 0 160 75 86 g
L, (m) 0 12 3 12 g
L (m) 25 900 200 102.1 3
W (m) 2.5 900 150 472 5;
R, (Q) 0 1 0.7567 0.5792 g
E, (V) 0 Egepr0 (V) 1887.5 3170.87 ke
Egepro (V) E. (V) 2796.54 8120.71 2
Em (V) 0 Exouenzo (V) 3385.5 1958.41 <
Erouerro (V) E. (V) 1013 2196.70 E
Total Cost ($) 3503739 613097 =
E

0 -l =l 3 3 it ot o (@


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.1.10.4
http://jiaeee.com/article-1-84-fa.html

[ Downloaded from jiaeee.com on 2026-06-25 |

[ DOR: 20.1001.1.26765810.1395.13.1.10.4 ]

4000000

£
3500000
3000000 "
2500000
D N
2 2000000
S
1500000
™~
1000000
500000
0
IEEE and TAE IEEE and RSA
m Conductor 287940 46060
Excavation 15000 3373
m Exothermic Weld 17255 3255
mLand 3000000 481912
m Riser 2360 2472
®Rod 8704 49536
Surface Layer Material 172480 26489
m Total 3503739 613097

Gy & G4a) plae o>l ob glayial )l LS Uode 5 Aoie peers alie 1 (¥) J<B

0T zob 55 2 ol o 230/63KV 45, Lis

Plts psd ok JpusUn dadesn @ (F) JSG

(1
(2]
(3]

(4]

(3]

(6]

(7]

230/63 KVouwsy (s )

&=l

ANSI/IEEE Std. 80-2000, IEEE Guide for Safety in
AC Substation Grounding, IEEE, New York, 2000.
ANSI/IEEE Std. 80-1986, IEEE Guide for Safety in
AC Substation Grounding, IEEE, New York, 1986.
IEEE Standard 81.2-1991, IEEE Guide for
Measurement  of Impedance and  Safety
Characteristics  of  Large,  Extended or
Interconnected Grounding Systems, IEEE, New
York, 1991.

ANSI/IEEE Std. 81-1983, IEEE guide for
Measuring Earth Resistivity, Ground Impedance,
and Earth Surface Potentials of a Ground System,
IEEE, New York, 1983.

Dawalibi. F. P, Mukhedkar. D, "Optimum Design
of Substation Grounding in Two-Layer Earth
Structure; Part I-Analytical Study, Part II-
Comparison Between Theoretical and Experimental
Results, and Part III- Study of Grounding Grids
Performance and New Electrodes Configuration",
IEEE Trans. Power Apparatus and Systems, Vol.
PAS-94, pp. 252 261, 262-266, 267-272, Mar./Apr.
1975.

Sverak. J. G, "Optimized Grounding Grid Design
Using Variable Spacing Techniques", IEEE Trans.
Power Apparatus and System, Vol. 95, pp. 362—
374, Jan. 1976.

Gao. Y, Zeng. R, Liang. X, He. J, Sun. W, Su. Q,
"Safety Analysis of Grounding Grid for Substations

SVY0 5l gl 8 lowi — el i Sl — ol Sy 51 g (85 comuntine cyol oo

@9[% Suudg ["ON £1[0A SIO0UISUL SOIUONI[F PUB [BILII[H JO UOHRIOOSSY UBIUBI] JO [BUINO[

Y

Yoltage (volts)

plusw Jgl gob Jawilin Judym 1 (8) Jsi

Yoltage [volts)

UoWw W oW oW

WU OW W TR B0 SUU SN S A

Length (metars)
T ~

e

- WAROFTERT SRS SR - e 47U - WASTITEET MRS | R = 1L RS

230/63 KV (pua)

Length imeters)

T
- - M Memmicalnt Toush — 21957 wiis



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.1.10.4
http://jiaeee.com/article-1-84-fa.html

[ Downloaded from jiaeee.com on 2026-06-25 |

[ DOR: 20.1001.1.26765810.1395.13.1.10.4 ]

(8]

(]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

with Different Structure", IEEE Inter. Conference
on Power System Technology, Vol. 3, pp. 1487-
1492, Dec. 2000.

Lee. H. S, Kim. J, Dawalibi. F. P, Ma. ], "Efficient
Ground Grid Design in Layered Soils", IEEE Trans.
Power Delivery, vol. 13, pp. 745751, Jul. 1998.
Sun. W, He. J, Gao. Y, Zeng. R, Wu. W, Su. Q,
"Optimal Design Analysis of Grounding Grids for
Substations Built in Nonuniform Soil", IEEE Inter.
Conference on Power System Technology, Vol. 3,
pp. 1455-1460, Dec. 2000.

He. J, Gao. Y, Zeng. R, Sun. W, Zou. J, Guan. Z,
"Optimal Design of Grounding System Considering
the Influence of Seasonal Frozen Soil Layer", IEEE
Trans. Power Delivery, Vol. 20, pp. 107-115, Jan.
2005.

Neri. F, "A New Evolutionary Method for
Designing Grounding Grids By Touch Voltage
Control", IEEE Inter. Symposium on Industrial
Electronics, Vol. 2, pp. 1501-1505, May. 2004.
Costa. M. C, Filho. M. L. P, Maréchal. Y,
Coulomb. J, Cardoso. J. R, "Optimization of
Grounding Grids by Response Surfaces and Genetic
Algorithms", IEEE Trans. Magnetics, Vol. 39, pp.
1301-1304, May. 2003.

Otero. A. F, Cidrbs. J, Garrido. C, "Genetic
Algorithm Based Method for Grounding Grid
Design", Proc. of the IEEE Inter. Conference on
Evolutionary Computation, pp. 120-123, May.
1998.

Covitti. A, Delvecchio. G, Fusco. A, Lerario. F,
Neri. F, "Two Cascade Genetic Algorithms to
Optimize Unequally Spaced Grounding Grids with
Rods", IEEE Inter. Conference on Computer as a
Tool, Vol. 2, pp. 1533-1536, Nov. 2005.

He. Z, Wen. X, Wang. J, "Optimization Design of
Substation Grounding Grid Based on Genetic
Algorithm", IEEE Third International Conference
on Natural Computation (ICNC 2007), Vol. 4, pp.
140-144, Aug. 2007.

Ma. J, Dawalibi. F. P, "Computerized Analysis of
Grounding Plates in Multilayer Soils", IEEE Trans.
Power Delivery, Vol. 24, pp. 650—-655, Apr. 2009.
Yi-min. Y, Min-fang. P, Hai-tao. H, Yue-hua. Y,
"Optimal Design of Grounding Grids Based on
Genetic Algorithm", Third International Conference
on Genetic and Evolutionary Computing, pp. 129—
132, 2009.

Bendito. E, Carmona. A, Encinas. A. M, Jimenez.
M. J, "The Extremal Charges Method in Grounding
Grid Design", IEEE Trans. Power Delivery, Vol.
19, pp. 118-123, Jan. 2004.

Mitolo. M, Sutherland. P. E, Natarajan. R, "Effects
of High Fault Currents on Ground Grid Design",
IEEE Trans. Industry Applications, Vol. 46, pp.
1118-1124, May/Jun. 2010.

CYMGRD, User Guide and Reference Manual,
Canada, 2006.

Journal of Iranian Association of Electrical and Electronics Engineers - Vol.13- No.1 Spring 2016

Y0 e~ gl 0 lows — o3 janwr Jlwt — ol 2l Sig g g (5 2 Cymmrtiee cyodl aloe @

\YY


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.1.10.4
http://jiaeee.com/article-1-84-fa.html
http://www.tcpdf.org

