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ArresterFacts MOV Protection of Series Capacitor Banks

M OV P rOte Ctl O n Series Capacitor Banks Overview

When capacitors are inserted in a transmission
Of S e rl es line, the series capacitance effectively
compensates for the inherent inductance in the
. line tolower the total impedance. This in effect
Cap aCItO r B an kS allows the circuit to transfer more energy with
less heating of the lines. The series banks are
_ ) _ generally located at either end of the section of
Asene_scapacﬂorpankconils'gs gf.:[he .~ . . . .thetransmission line in one of the existing
capacitors andheirLIN2 U SOUA S aeéea usﬁbgtgﬁons.ai—fbﬁe?e%ometimeﬂhey are
provideovervoltage protectiorior the located near the middle of the transmission line
capacitors and are a significant member of the section which reduces the worst case potential
protection system. - The general purpose of fault current. With lower potential fault

these banks, are to increase the power flowon ¢ rrent the MOV bank can be designed smaller.
an existing sytem by reducing the line

impedance. Ly (i vétl thetngreasing difficulty in
obtaining rightof-way for new power lines
coupled with the rising cost of new power lines,
are making the usef a series capacitdrank a
favorable option for utilities. For long
transmission lines where the source and load
are separated by hundreds of km, the use of

The application of Series Capacitor Banks dates
back to 1928 when GE installed their first bank
at the Ballston Spa Substation on the New York
Power and Light 33kV grid. The bank was rated
at 1.2MVar. Since themges capacitor banks

have been installed on systems all over the CAESR {SNRASA /2YLByaldrzy
world. common name for this device, is almost a
necessity.

Figurel New series capeitor bank showing althree phases on 500kV platforms in Brazil
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Figure2: Close upof one Segment of a Series Capacitor Bank Installation. Shown are the MOV unite frotit, the
triggered gap in the box in the back right, and capacitors to the left of the triggered gap.

As seen in Figure 1, the entire series bank is

mounted on a platform and while in service the

entire structure above the insulators is
energized at the system voltage. The series
capacitor platform is connected to the control
computer via fiber optic links that effectively
isolate the protection controls from the

high voltage.

Thetypicalprotective bypass system
consists of a metal oxide varistor,
bypassyap, damping reactor, and
bypass circuit breaker. The varistor
serves tgorovide overvoltage
protection of the series capacitor
during powersystem faults. The bypass
gap is controlled to spk over in the
event ofexcess varistor energyhe
bypass breaketloses automatically in
the case of prolonged gagpnduction
or otherplatform contingenciesThe
breaker also allowthe operator to
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insert orbypass the seriesapacitor. The
dampingreador limits the capacitor discharge
resulting from gap spadver

or bypass breakeglosure. The communication
of platform connectionto the ground is
accomplished using fiber optics.

Figure3 Series Capacitor Bank Schematic
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