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Simulation analysis of the impact on distance protection caused by
short-circuit electromagnetic transient process
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Abstract: In order to eliminate the impact on distance protection caused by the non-frequency component of short-circuit voltage and
current, the ground distance protection simulation model of transmission line is built using Matlab/Simulink, and the simulation of the
impact on distance protection caused by electromagnetic transient of short-circuit is conducted. Results show that electromagnetic
transient of short-circuit affects the operation behavior of distance protection components, which may lead to erroneous results and
may cause distance protection components work incorrectly. In addition, the influence on distance protection components caused by
different fault types, fault angles and fault locations are also different. Filtering the non-frequency component of short-circuit voltage
and current can effectively reduce the impact on the distance protection caused by electromagnetic transient process. In this paper,
FIR digital filter is used and the result is satisfactory.
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Fig.1 Transmission line fault model of bilateral power supply

SN 2 R RV A A T SRR . A
SCBE T FIR $e 7 48 7T KA i 1

S
1 MERSRERESL

1.1 MR BRI REAE R Y32 3T
LA FEL Y ) 2R 56 o o A 6 s ey A A 23]
w1 s

system

SRR P 92 ST P i L 2 it A e A R A 5 A A
R, PRS2t P AT HL s F it B s
i, WA RBERS, — Ak A ds, — ks
(Relay) [KIEf%E, —oosds. Jorb, Hir g



236- U RS R R

PR SRR, — A0 R — il S 78
T M Power Systems ZZ:F| Simulink R FE1H:
T, KRB R BRLE S Simulink
F, MU T R, B ERESRER; Rk
PRk o i F FLAE S IR s R i A AR B
FHARASTAU A5 Pl e, 18 B8 WA A i ) AR 3t 9 L B
S QIO CEER T RE . N IERA
FL R AL J PRI B T 4 FRL g B, 0 18 T4k FRL 8 IR B4
JifEs AR R AR B T S8 W LEAHAR AT o
1.2 LEAEPEi gt B s R B B9 5L

MR (1) gl BH T4k i S R ] 2 Jip

|

N
7

Gt

B 2 LLHRFCRE gk r R R

Fig.2 The phase ratio impedance relay model
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Fig.3 Characteristics of forward fault for positive-sequence

voltage polarization of the measuring element
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Fig.4 Characteristics of reverse fault for positive-sequence

voltage polarization of the measuring element
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Fig.5 The three-phase voltage wave
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Fig.6 The diagram of phase comparison in transition process

after fault
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Fig.7 The phase ratio impedance relay model after adding filers
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Fig.8 The data of electromagnetic transient process after

filtering
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