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Design of Grounding Grid for Main Substa-
tions in High Soil Resistivity Areas Based on
CDEGS Software
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tion (FSDI), 710043, Xi’ an, China)

Abstract [ Objective] To address the difficulty of reducing
the grounding resistance of main substations in high soil resis-
tivity areas, it is necessary to study the design of grounding
grids for main substations in such regions. [ Method] Combi-
ning the geographical location conditions and soil resistivity
characteristics of the main substation, a reasonable quantity of
horizontal grounding conductors is determined using single-var-
iable method. The improvement effects of contact potential,
step voltage, and grounding resistance are analyzed using
CDEGS simulation software when horizontal grounding con-
ductors are arranged in exponential non-uniform distribution.
Optimization measures to reduce grounding resistance are pro-
posed. [ Result & Conclusion] After increasing the quantity
of horizontal grounding grid conductors to a certain extent, the

marginal effect of the conductors decreases significantly. The
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vertical grounding electrode has little effect on reducing the
grounding resistance of the main substation and is not recom-
mended for use in the design. With the use of deep well
grounding electrodes, both the contact potential and step volt-
age of the main substation are significantly reduced, and the
grounding resistance is reduced to below 0.5 (), meeting the
requirements in related specifications.

Key words urban rail transit; main substation; grounding

grid; high soil resistivity
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Tab.1 Detailed data of soil stratification simulation
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Fig.1 Relation between maximum step voltage and the num-
ber of conductors in y-axis direction ( the number of

conductors in x-axis direction to be 12)

4y 5 1) AR BOE 10 4R x Bl 51
PRECE iy 12 ARME AN 13 AR, 23 M 07 FLA5 R m]
RIS 2 W TR A B S B R AT, S A 190 21 B
JO7 S RS o W Ab, l ad i — AP T R B, S
Bt — 5 Y0 BN AL I (o Bl 7 ) 528 11 ~ 16
M,y BhOTHICE S ~ 11 AR , et i BEARAE 1. 139 ~
1167 Q /NG 22 A, 33 5 W {5368 o 38 T 42 s k9 x
7 1] S AR I AN BE R IR AR Fe 3t LB

25 BRI A AR LT K S I x Bl e
B BEE N 12 AR,y B 1) A RO B 10
AR, % K 42 L S T A A B K A A O
1067.75 V, & KIELBHHK 213, 18 Vb HLEH A
1. 142 O, P R M BT 20K
2.3 kFHEMEIRERIFNATE

TERZHUGOUT , S AT 12 3 100 100 G (o7 LAY
TR — 4 R 4 X O BOR T O A
TEAR KL ¢ 24T, 2T CDEGS #fFxfkE 2]
A B AT AR BEAT A 0 Ao 20 W R A AU
BERFIHL, Y ¢ =0.7 I, KPR ) A 80O
4o 4 e =0.7 R K - F2 AR AR 35 50 A B BAF
KInIE 2 fios .

- 329 -



-85}

-25.5
-85 8.5 25.5 42.5 5955 76.5

x/m

K2 2 c=0.7 AR Heh AR 85 50 A R
Fig.2 Software screenshot of non-uniform arrangement of

horizontal grounding conductors when ¢ =0. 7

Y KR ¢ =0. 7 AR S04 I
2 fioh it B 2520 W BB (5 ELES SRR G 4] 3 T
Ao FEL3 AT 42 b 0 5 R PN A e RO fl L 3Oy
725.10 V, feRE YN 204. 08 V., 5K
AR5 A1 IS R AR L 4 b 0 PN F) e DR 5 f vl
ARG B E D R GE AR B, JEY
A4 B R L BE N 1. 139 3 Q, 43 BH LA I
K, ESEEAWE

80 LEGEND

Maximum Value:3 285.564
Maximum Value:84.984
W <3285.56
W <2965.51
+ ] foss

M <2005.33
W <168527

y/m

<136522
W <1045.16

<725.10

<405.04

-20 30 80
x/m

a) Hfulg 4

80r LEGEND
Maximum Value:680.238
Maximum Value:0.145E-01
M <680.24
W <612.22
W <544.19
<476.17
M <408.15
W <340.13

30F

y/m

1 <272.10
W <204.08

<136.06

<68.04

=20 30 80
x/m

b) EAHH
P 3 I b P e 4 2 A I £ fh i, 5200 125 200 H 34
LERETE
Fig.3 Software screenshot of contact potential and step poten-
tial for horizontal grounding grid non-uniform arrange-

ment
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deep well grounding electrode
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Fig.5 Software screenshot of contact potential and step

potential after adding deep well grounding electrode
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