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Research on setting calculation of zero sequence directional overcurrent protection for 110 kV
neutral point grounding via resistance system

CHEN Nian', LU Yanping', ZHOU Kai', LI Jun?, LIU Fan®
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China; 2. Huangshi Power Supply Company,
State Grid Hubei Electric Power Company, Huangshi 435000, China)

Abstract: An appropriate parameter of the grounding resistance at the neutral point can effectively suppress the load-side
voltage sag caused by the single phase earth fault, and accordingly is favorable for the development of power quality.
However the grounding resistance changes the zero sequence impedance of the system and will cause it fairly different
from the directly grounded system in the value and distribution of the zero sequence current and voltage and in their phase
difference. Through analyzing characteristics of the zero sequence current and voltage, this paper proposes a setting
calculation of zero sequence current protection in 110 kV systems grounded via resistances at neutral points. And the
operating condition of the zero sequence directional element is modified. For an enhanced 110 kV system, correctness of
the proposed setting calculation is proved through field experiments and trial operation.
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Fig. 1 Complex sequence network of two-phase earth fault
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Fig. 2 Zero sequence overcurrent setting for neutral point

grounding via resistance system in single source network

w U U, U
M5~&~RMN—N&—NQ (7)
X, Ir=U, /Ry, TS EFAS P E R FB BRI 42
B Pk AR e b LU
LB TP IR DR I B A Lo
I, =31, /Ksen.i (3)
Forpe 300, WS R E | R NP Keens




110 kV B R P07 1) i R I B E T ST - 93 -

NE P MR REE R RBREG SRR E
FRER BRI 2 3(9)
Ksen.l > KsenAZ > Ksen& > KsenA (9)
R R SR o (1) P i S PR 1 R R e v, K
SENT R, R, DARIE RS AR u  AE
Wi, R A SR Rk e,
7EH @)V F 7 R e fE I, MR
TR e B (W /NP HAL, RIS pl A AH 4
R HGORIE . T E R RR LR 2
W T REMIEF. P FIEimbl, IR 4RS
KT SLbrilat (R B8 TP, b T ORIES it
BT IR L BB S B2 e s W AL/ R m &
HfE, SRR M RBEN ARSI, BIA
ART 1.5, il 2 h (RS N=1) K i i
PRI EEE 4 FIF PR BEASRKT 1.5, |
C3LLY0.5x3L 051

R
e Iset.4 IseL4 set.4 2 1 5 (10)
JUESR
I, <05l /1.5~0333I, (11)
H
I,=03I, (12)

Xt R G e SR FL e (IR PR 2R 458 1 i) IR 2 )7
SRR I — I e (E, N I IR 5
B A M AR

LA -0 25 i Tt ) R 2R Bl 4 2 il A2 2X(9)
IR EAE, WG K3 =1.55; Ken2=1.6; Kn1=
1.65. 1 Id RBUR B N AR 47125 B L 16 P A
P 2 P L A AR A (), TR UCK HE A AR )
7 H A e

J B FIR N R (R PR, fERGK
A R 4 e M T S R SR A T IR A 4 e
PR A I PR A 7, B s I 2 v 11 L 9 L L
AR, R R ) R AR, X R R
T-UIBR R Gedpe i W26 v B i b+ 4 5 7

F 7 I AARAF T (1 e PR P A5 AT IS A B o i
RARFGARA SERT PR Rty ki —2
wdl, R RO 0s; R A — 2k
B, MR FHARAR A8 1 R S E R BRIEC A, 3
TG BRATE 0.3~0.5 s, DARAIFAS i 2% N 8%
M AR A S e v . HA &% 20 e i PR
WIRIEIM AL, X —HZETHCN 0.3 55 #5244
AT I LN PR R AC &, R R A T
FR I At o

o B0 5 v 1 2R L E A — R AR
Ny SRR N GARAR IO 1 i 0 AR B R BT

B RAPAT AL, PR P R 2 F BH A R =%
7 RS — MR BN R e, BAER
WEH A EREFENE . A& I3, IR AR A
J HEUS B 22 P FE LR G R R e i T ek
B IBAT I B R R 2, — Ry
3U,,, =0.25U, (13)

0.set
R E At N BN AR T A I IE A A %
Fey 32 (B N>, HESE (I N % R 3L 73 ST 5
RIRE o
I, =Wy, /Kzo)/Kseu (14)
f(':f:' Kzo:Io,i.l /Io,i ﬁ?ﬁ%éﬁi%é&, I()j-l j’]/)ﬁl‘i_l:
PAHD TP HLIR s Lo, AR AR R B (1) %
IREERTI

3 it SLZEBEEMRRENERFALITH

MARGEHEZNHEEMEHE. HEZ2 A rEigd
BHEZHLINT, A T PR s i 6, RN
Jriagett. Tk A SR T RGN E
JREPUA, SR S B R G R T )
T B 5 K R U AR T DU

B 3 2 110 KV TP s 4 Ry Fiih &
FIEFEEARY, L. Xgoh 220kV REEHE
FIPHPL: X1, Xao, X0 WFEEA Ty s hy AR
MBI X1, Xio 7300 R b a3 /7 22 P o {4
TR LR BERP P X ATHEAS T, 745
P 3Ry I R P S R B

[ 1

___________

32t mamAE RGN EFEER

Fig. 3 Zero sequence equivalent circuit of a system with

two neutral point grounding via resistance
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Fig. 4 Zero sequence directional element of transformer

in the neutral directed ground system
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Fig. 5 Zero sequence directional element of transformer

in the neutral point grounding via resistance system
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for zero sequence directional element of transformer
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