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Study on the design of a main grounding grid in a traction substation

WEI Guang
(State Key Laboratory of Rail Transit Engineering Informatization (FSDI), Xi’an 710043, China)

Abstract: The power supply source short-circuit capacity of electrified railway is increasing day by day, and the return
current of the traction power supply system is important. In an area of high soil resistivity, the design of the main
grounding grid of a traction substation becomes difficult. This paper proposes that the main indices for measuring the
grounding level are contact potential, step potential, ground resistance and ground potential rise. Given a typical soil
structure, the main resistance reduction measures such as central grounding grid expansion, extended grounding grid
expansion, radial grounding grid expansion and deep well are analyzed and compared. Through a large amount of
simulation data analysis of a CDEGS platform, the specific influencing factors of each resistance reduction measure to the
ground index are summarized. By comparing the advantages and disadvantages of the measures, the law of resistance
reduction of grounding grid is determined. The best scheme is recommended. The simulation parameters in this paper
provide the basis for the design of the main grounding grid of the traction substation, and verify the correctness and
feasibility of the scheme.

This work is supported by Science and Technology R & D Program of China Railway International Co., Ltd. (No.
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Fig. 2 Influence of central grounding grid expansion

M, Wk 3 Fros. WFFUERY I B - ISE
AR H T B b I 2 KPS ) X e AR B 1) 5

/ / /

18
|

Aoa oA A s A A A

(b) A FER i el 4



Bt AT P BRI BT - 183 -

i
-
@ u
W
@:
B HE
WL
[ )
=)
(c) B ARZY-H i a3
B —
F D (SN ENENE
S EIEEEERODEE
Moojaolo|o[olo] o
i O [ o e [ [ [
SEIEDOOOEE
- e L= = - - M- - -]
i O [ [ oo e [ [
FREIEEIEERODEE
- AR RN RN Y P o
‘ :
(d) C MU ot 3
R —
| [EESTETE TS T TS ] =
DE000000C) -
E : :«1»-#? e »-1}:-‘ .
(| - - o -
Ty - -
2 JCRRRG
SEOOOODDOmD - -
E IS EI :
: :

(e) D AR ERAh i Hy
[l 3 TR W&
Fig. 3 Extended grounding grid

Wk 1—3R 3 AR R, R 2 ILLL
AL

R1EMBEYE
Table 1 Contact potential

JEAPK S /m A B C D
50 276414  2319.888 190438  2591.410
100 343.109  2389.348 193.32 2 689.299
150 302480  2116.726 165306 2349.562
200 271209  1898.363 145.028  2092.189
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Table 2 Step potential

SEAHK/m A B C D
50 292739 850.034  150.178  1272.508
100 230568  713.888  115.099  1043.859
150 201.196  632.869 98.663 915.591
200 180462  567.852 86.359 816.686

&3 A

Table 3 Grounding resistance

FEAPK S /m A B C D
50 22102 0.6552 0.498 9 25827
100 1.959 4 0.5672 0.423 4 22789
150 1.770 1 0.509 6 03711 2.0413
200 1.620 8 0.462 4 0.330 7 18722
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Table 4 Contact potential
IEAHCEE/m a ab ad abed 1 %! N W W [ r:%
50 537.65 502215  490.131  270.758 ol =] = ol
100 483.654 402422 418904 167344 ot - E%
150 419938 330086  367.057  125.144 IS REE gi
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O e e R s e = N
£5 BHaL . :
Table 5 Step potential (b) A R0 i i 3
SEANKE/m a ab ad abed e (e 1 eereno
50 449834 414939 424854  172.086 —
100 408303  337.074  365.609 113.93 -
150 371318 278.43 320.863 86.905 ] -
200 330402 223147  271.846 70.323 -
%6 e ] :
Table 6 Grounding resistance <
SEANK S /m a ab ad abed ' -
50 24147 23167 23252 2.160 7 (c) B B L A
100 22357 2.0345 20751 1.791 S ——
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Table 7 Contact potential

SEANKE/m A B C D
2.5 339.699  2706.726 235347  3103.875
3.5 322891 2678613 235075  3042.057
7 315656  2505.071 234126 2709.562
7.5 — — 231.97 2692.076
10.8 — — 219.934 2662.92
50 275389  1393.648  140.019  2289.988
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Table 8 Step potential

SEAPK S /m A B C D
25 358.239 989.905 190.378 1516.441
35 346.353 962.488 183.475 1 447.983
7 34327 845.178 181.707 1170.936
75 — — 180.183 1158914
10.8 — — 170.74 1 140.662
50 304466  471.003 111.491 980.311

F9 #FEfA

Table 9 Grounding resistance

SEANK S /m A B C D
25 25624  0.746 81 060886 29188
35 25617 0.7429 0.608 62 2.908
7 25606  0.71855 0.60794  2.8501
75 — — 060599  2.8472
10.8 — — 059329 28415
50 24646 051395 0.469 95 26921
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Table 10 Example of measurement results

. PREFINRY  HIURERERR RIRERERR) HLFEHREA/
PR 25/m K JE/m A JE/m (Q'm)
1 1.4 0.30 0.25 119
2 2.0 0.30 0.25 110
3 2.8 0.30 0.25 96
4 4.0 0.30 0.25 82
5 5.5 0.30 0.25 72
6 7.5 0.30 0.25 65
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