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Measurement technology of grounding leakage resistance of distribution network

based on zero sequence voltage regulation
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Abstract: Asmost of the traditional measurement methods for the ground parameters of distribution network are main-
ly focus on the accurate measurement of the grounding capacitance. the grounding leakage resistance measurement is
not accurate. The influence of the harmonic elimination resistance and the internal impedance of the voltage trans-
former is impossible to be eliminated during the measurement of the ground parameters. The issues mentioned above
may result in a large error in the grounding leakage resistance measuring result. Furthermore, traditional measure-
ment methods cannot be widely applied to different system grounding methods, and practical application is relatively
inconvenient. To this end, this paper proposes a method for measuring the grounding leakage resistance of distribu-
tion network based on zero-sequence voltage regulation. In the proposed method, a small zero sequence voltage is ob-
tained byselecting the appropriate shunting tapon a special Y//\-connected grounding transformer with shuntingtaps
in the distribution network to ground. The corresponding zero sequence current of the system is measured. The
grounding leakage resistance of the system can be calculated through the obtainedvoltage and current values. The

PSCAD/EMTDC simulation software is used to verify and analyze the proposed grounding leakage resistance meas-
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urement method. The simulation resultsshow thatthe calculation method is applicable to different system connection

mode with small measuring error, which indicates that theproposed method has the advance of high measurement ac-

curacy, wide applicability, safety, economy and convenient use.

Key words: grounding leakage resistance of distribution network; shunting tap;grounding transformer;open delta volt-

age transformer;zero sequence current lransformer
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Figure 1 Schematic diagram of grounding leakage resistance

measurement for non-effectively grounded distribution

network based on zero sequence voltage regulation

I 12 M T A 2R G MRS A S 2 3 g AT —
e o M, PR AR LR U K B 12 A AL
872 A 7 A AR B RO o fL T Al 1 W R BB R T 9
RER:UEC: R =R OAIDS WA DN TR QAP0 Ra S A o =T Sz )
FERA — B AR

B2 7314 8 T 132 28 TR AR A — > = BE 4 T
L AR B RS R ML ECh N WA E LR
Gui B3 A TR de A L 1 S S IR P

xy, SHHCO (1 —a) N WHH o 58 SOR 3 E J6 1 58
AL E S v R SE 20 T8 L, LB SE FE o (0,105
TE AL IR AR e 42 03 3l Sk AR o SR AL O 2
SLHWYLN 2oy THOH «N 5 12310738 T A5 IR R
M5E SCH 3 5L IR PR v HEHIECH N,

DR A i A2 T % A5 8 — BE LR TR 2% T LLE
1o 78 T A% S8 2 PN 4 3 2% U4 B 4 4t 7 T 45 4% SE A
LTS

xla:w(lfa)Nz(ifa/\o) @)
oL
S
T2 =waN?* [ (a — 1A, +T:| 2
oL
N
I;g”:w(l_a)_Nﬂ(i_A()) (3)

oL
KDO~OH o HABR; A, NPT S H
T BEL ) T A 5 o Ay T 0 G ) R BHL R L
N

R 22BN B 2 728 T 4 1) 48 2 A BH e /s T
TS BUARL o H O T 75 380 HONT e 9 S B8 R P B B

XL 26X 36

Z'm :-rla+ €]

Ty + 24,

BT A B SR 5 L o BY 78405 4 8 T 2 6 b
R A Y 9 R B AR B DG &R AT LIS o AR 0D ~
Oy A AR, HoE SCERIY o MEUEEEIL0,1],
TEZE SCHUR S BT L SR 20 1 L o B3, B S
G2 RE 2N R ) 11T 7 R A s £ 1 BB AN ]
a0, BVREIG . (4D W], 2 b AR A b S
1S EF BT Z 1 BB Z W XK R REE P
ML 3G A0 . T () — I PR 422 s U e S
P Z B BB A 23 K A A8 Ak U 42 b 7% T 2 v 1
A LT BE Y R I 84 g4 K

P A A 5 42 AR 57 A A X e T O R BEL U = 1Y
ik A, R R R A RS AN T L ) RS is
AR B9 SR VRIS B9 22K, X2 R 1 AR AIE E H ) =
AAFEAS P AN 23 25 L ) A 1 AR B 3 AR 2
Xf 2R GE A R 8 B AT I T R R B PR P v
AL A% H, T v T 2 A0 PR o R g . PR AR
A3 O0F St I P BEL N0 I o SR A 2 b A 37 DK R T
T B b A T A Y P U T A R O R R
F 1 7 e 2 B AEORS 57 3 6 il Sk ke 42 b 7 AR Y R
SRS H R 2R/,



CETET AT TR AL W 9 X ot ML A 129

BT P v TR 9 45 9 A AT A0 e T i 6 0 3 it
5 R B S AL B N 2 R, B 2, B N
e Hb A2 T AR 8 0N R 8 AL 3 - i Sk B
TFHE LR s Zo S b8 T 4 X0 3t T 6 S B B
BEHT, C Sy rb P 5l A 250 M TC H 19 B0 AR X i H
25 r e AR A A5 M TR H T R AR X b itk 2
BEL ., 0 T 60 i e, X)X 4 3l 3 L BEL 92 BBl /3. U
R HL L R TIT I = A T L g S E)
S — R A L PR A L T N L B B T
HL I A 3l Ak A st 2k 28 i BT, R O B UK
i) U0 A 2 G B8 — U A £

V4
Il

ZIU [J
ROR

o] o)

B2 ATEASERIEGEAKBLIRER
¥ 3 b B B 5 Rl 55
Figure 2 Equivalent circuit diagram of grounding leakage
resistance measurement for non-effectively grounded
distribution network based on zero

sequence voltage regulation
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Figure 3 Flow chart of measurement of grounding leakage

resistance in non-effectively grounded distribution

network based on zero sequence voltage regulation
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Figure 4 Simulation diagram of grounding leakage
resistance measurement for non-effectively grounded
distribution network based on zero sequence

voltage regulation

F1 HamARK
Table 1 Feeder simulation parameters
‘ . LK BHJE R it Y H
& /km d/% BH /kQ
L s 9 2.5 38.611
L; LI 15 1.5 22.124
200
o 100+
=2
s 0
T
iy
-100+
-200 L L L I |
0.0 0.1 0.2 0.3 0.4 0.5
15 [ /s
BS PrERBEREERESEET L

Figure 5 Variation of the zero sequence voltage in neutral

point ungrounded distribution network
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Figure 6 Changes of the grounding leakage resistance
in non-effectively grounded distribution

network with a detuning degree of 5%
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Table 2 Measurement results of grounding leakage
resistance under the same grounding tap with

different detuning degrees
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5 14.064 14.064 0.00
8 14.064 14.065 0.01
10 14.064 14.069 0.04
100 14.064 14.063 —0.01
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Table 3 Measurement results of grounding leakage

resistance under different grounding taps
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