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Impact of harmonics on the internal fault protections of assembling capacitor
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2. College of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: In realistic operation, assembling capacitors have been found that the mal-actions of its internal fault protection are more
than ones of ordinary shunt capacitor bank and the maloperation rate becomes higher with the increase of the capacity. With the
configuration characteristic and the protective setting principle, this paper elucidates the reason of mistake actions via analyzing the
change of maximum fault element limit number under the influence of harmonics. By the mathematical analysis, the magnitudes of
harmonics impacting on relay actions are deduced for single star, dual-star and bridge connections respectively. As a result, in the
switching-on transient duration, a high magnitude of harmonic rush current can cause the considerable decrease of maximum fault
element limit and make the actual protective action value much lower than the setting specially for those high capacity of dual-star or
bridge connections which internal protection easily occur mal-action. The paper also presents corresponding measure against the
mal-operation according to the analysis results.
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Fig.1 Three connections of assembling capacitor
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Fig.2 Internal fault protections for different capacitors
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Fig.3 Impact on phase voltage differential protection

Pﬁmx - (12
Pﬁmx 1+Ié(n)

i (12) 51 Pf““ 5557 BB FL IR T P

fmax



290 - U RS R R

KEWE 4 FioR.

I 4 ATE H FERY VRS e HA BT
WS WAL f K SRVE IO B R Py 981N 5 SE B B
VEE/NFHEE, nRe SR iR, JF Hgmf
JEAM . R D R R R A B AR A S
X} SR FIR Lo (1 R 5 BB O, ) ) 80
TN B H 2 3 P S R N e A O R TA 3
HIEF BATIHREE T K SOV Pnaxs (HEVRE S
TR IR A R IR K ARV E P, BUEAE IR
YER R RAERT SEBL S .

1 T T T T T 1 1 1 1 T T T T T 17T

R TR AR, W

4 Y5 1, S S S N e i |
o 05 1 15 2 25 3 35 4 45 5

BERLBBRERERL ()
4 TEIR AT g AR PRI R

Fig.4 Impact on unbalanced current protection
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Fig.5 Cooperation between internal and external protection
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