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Abstract

Over-level tripping often occurs in some substations of electric distribution grid, which may cause
and expand power outages and seriously threaten the reliability of power supply. This paper ana-
lyzes the causes of the relay protection tripping, including improper setting of branch protection;
unreasonable protection coordination between upper and lower levels; failure of components such
as circuit breakers etc. Then, a novel relay protection scheme combining zero-sequence current
protection and trip unit is designed to improve the setting arrangement and inter-stage cooperation
of the relay protection. Field test results show that the scheme proposed by this paper can effectively
solve the problem of over-level tripping, and avoid the expansion of power outage and the heavy
maintenance tasks brought by it. It can effectively improve the reliability of power supply.
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Figure 1. Configuration diagram of relay protection for a substation in Hubei Province
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Figure 2. Zero sequence protection and low voltage circuit breaker
action match curve
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Figure 3. Zero sequence current filter. (a) Principle wiring; (b) Equivalent circuit

B 3. FFERILIER. () RIEBELE; (b) FHEE

DOI: 10.12677/tdet.2019.82006 56 St E TR S AR


https://doi.org/10.12677/tdet.2019.82006

SCSE IS

FEFPELE E AT M R AR 31, , ZFF AU IR A AR AP R (210 Al 3(b) BRI FLOR
LG S SR P A N W R N

@:¢+g+4:%{@Fggqg_ggqg_ggj
TA

1r . . . ) . .

_.;;;[(]A—F[B~+]b)-—([ﬂA—FI”B—FI#C)] -

1,. . .

:—Z{5A+QB+5C)

:junb
W TR M S AT A, A LRSS SR A A AR S A B TR
455 LR R, )2 R R RS M DR 31, , IR R A B A = F SRR A
T, LIRS MR £+, + s PSRN TR LR, 7 TR 1 — V0 A HELRE 9 31,
B CARR 2 N 28 HL L LB o 25 7 LU L AR A 227 FEL R L I8 S8 A BL , BRI PE Amlt J A AP 1l LA
R LR R, 0 4 s, RS R LS ES T HEE, e ERgHR T EER

R
Al B| C
I FEL 4R H 2
I>
F T
HIRAS
TAN
R W7 R 2%
QF Ratat

Figure 4. Zero sequence current measurement and
setting schematic
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Figure 5. Internal structure of the trip unit
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Figure 6. Schematic diagram of the zero sequence protection and trip
unit combination
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Table 1. Experimental current and action time
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