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Abstract

The utility and many customers employ capacitor banks(STATCON so called at the utility) to help control
the power factor(customers) or voltage(the utility) by supplying reactive power to inductive loads. This paper
presents analysis of transient overvoltages and harmonics due to utility STATCON switching. One simple and
inexpensive means of limiting the voltage magnification transient and reducing harmonics is to switch the
capacitor banks on a few minutes after the STATCON has been switched Simulation results used the EDSA
software package show the effects of decreased the transient voltage and harmonic reduction at the customer.
And also harmonic limits based on the well-known international harmonic standards IEEE 519 and IEC 1000
are evaluated for the customer.
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Fig. 1. Single-line diagram of the distribution system under study.
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Table 1. Input data for the equivalent circuit

Component | Value [pu] Remark

Voa 1.0 Utility 253

R ap 0.000114 Utility @&t 3

L g 000009446 | Utility wet 1g&lx
Lpp 0.000305 STATCON Reactor
Cro 0.001326 STATCON Capacitor
R e 06639 Utility Load (R)

L zo 00001115 | Utility Load (L)
Rcr 0.009455 DL (R)

L rc 000004156 | D/L (L)

Ccoo=Cgo [ 000006564 | D/L (B)

Rgoy 0.01993 Customer TR (R)
Ly 0.0006344 Customer TR (L)
Lk 0.004559 Customer Reactor

C ko 0.00002653 Customer capacitor
Ry 31.0689 Customer Load (R)
Ly 0.04446 Customer Load (L)
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Fig. 3. Impedance response comparisions at
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Fig. 4. Impedance response comparisions at

Customer bus
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Fig. 5. Simulated voltage waveform
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Table 2. Transient effects of Customer capacitor
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