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A novel impedance correction-based inverse-time overcurrent protection scheme

HUANG Jingguang', ZHANG Yupeng', LI Jiangxia', ZHENG Qinjie', HUANG Jingmei',
XIA Jiahui', LIU Sheng', CHEN Bo”
(1. College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China;
2. State Grid Hubei Electric Power Co., Ltd. DC Transportation Inspection Company, Yichang 443000, China)

Abstract: Inverse-Time Over Current (ITOC) protection is widely used in medium and low voltage distribution networks
because its protection operation time varies with the fault current. With ITOC protection, operation speed is easily
affected by system operation modes, fault types and line series. In addition, the wide access of Distributed Generation
(DG) has a negative impact on the selectivity and speed of ITOC protection. The basic principle of ITOC protection and
the problem of long operation delay are expounded, and the impacts of DG on ITOC protection are analyzed. Considering
the measured impedance at different fault locations, a novel Impedance Correction based Inverse-Time Over Current
(ICITOC) protection scheme is proposed. The percentage of measured impedance and impedance correction index are
used to modify the inverse time characteristic curve. This can accelerate the protection operation speed to the greatest
extent while the coordination relationship between protections can be guaranteed. Theoretical analysis and PSCAD-based
simulation results verify the correctness and effectiveness of the proposed ICITOC protection scheme.
This work is supported by National Natural Science Foundation of China (No. 51477090).
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Fig. 5 Operating time curves of ICITOC protection with

different impedance correction indexes
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Table 1 Parameters setting of traditional ITOC protection
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s JH B I 1 5 FHAHREL

A& Uit Lop/kA T Tin r 2
S 0.118 0.695 0.163 2 0.678
S, 0.142 0.248 0.064 2 0.047
S; 0.142 0.012 — 2 —

T CAELR I CD 1 A5 Fs s A I
WE MR Z 4 0.2's, JHERKN 0.5s, 7 EAFRIfR
1 Siv Sy FIT Sy Z22EAN ) A FHFEIRBIE WE] 7(@)FT 7 .

2.0 ;

1.5f

1.0k
< 05
= |
= 0

0.5

Lot

1.5 — s s R .

0 005 0.10 0.15 020 025 030 035 040 045 0.50
15
(a) = F o I et
L5
S !
lof — S
e

0.5t
z 0

0.5t k

1.0 | .

| | |‘

&

0 0058 010 015 020 025 030 035 040 045050

s
(b) P4 A T i M
7 Fy REWMBER RRIPR L A BRI
Fig. 7 Phase A current waveforms at each protection

relay when a fault occurs at F;

HTB 7(a)al i, Wb 25 PRI 2R AR LU K,
Ferp Ry Sy A1 S Z AL IR T § DG [ Bh IS 2%
PR RISy 22 AL IR HITRL o W7 AT 2 I E
PEREAT VAR 2R ORI I BRI TR U1 3 Prrose e
ARSI Sy P AR R M B, PR OREAT 7 LA

P &R 2 Ab A HTHTIE IS 7(0)FT7R, [l
VAT BN & RS B W3R 3. H13R 3 WA,
TELeE CD Pl Fy AR = RH R B P A L
I, SR RAMEG RN RO S E T A 2 I sh A
IFIAJ KT T ICITOC SR T R4S 2B ER ] o
&R 3 F; BB R = ARIP EIAERT (8]
Table 3 Operating time of each protection when

a fault occurs at F;
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