The application of capacitors to electrical power systems can produce several desirable

effects. Improved voltage regulation, power factor correction, reduced
released system capacity are a few of the advantages. Capacitors are usually installed on
a power system in a three-phase configuration, rather than single phase. The individual

capacitor units making up a bank may be either three phase or singie phase. Omnmomoa,c,

may be installed on the custorner service or on the utility system.

The primary function of capacitors is to supply reactive power to the system. As a resul
capacitors supply a portion of the reactive power required by various iagging power factor
loads in the system. A reduction in line current magnituds, overall system apparent power
loading, and IR line losses are obtained. In addition, voltage drop is reduced due to the
decrease in line current magnitude and improvement in power factor.

This chapter will discuss the general construction and ratings of capacitors, three phase
connections of single-phase units, switching, and control of capacitor banks. Additional
emphasis will be placed on sizing capacitors for power factor improvement and locating
capacitors for maximum loss reduction and voltage improvement.

Capacitor Construction and Standard Ratings

Figure 1a shows a view of a single-bushing, single-phase, medium-voltage capacitor c:_g
commonly used on utility power systems. Note that there is only one high-voltage 7

Ucmj_:mﬁoﬂoo::moﬁ_o:85@U:mmmoo:acoﬁoﬁ.._.:mmmc::wmqmmc_.mcnmaqoo::m%o:5 mw
grounded-wye configuration. ,

A two-bushing, single —phase, medium-voltage capacitor unit is shown in Fig 1(b). these
units are typically connected in a delta or floating-wye configuration, in much the same
fashion as the distribution transformers.

Low-voliage (less than 1000V) capacitor units may be either single phase or three
phase. The low-voltage, singie-phase units. typically have two bushings for connection 8
the line. Three-phase low-voltage units are typically supplied with three bushing 3_,
connection to &ll three-phase conductors on a three-phase system. Low-voliage capacitors
are usually connected in a delta configuration.

In accordance with the National Electrical Code ®, all capacitor units are supplied with
an internal discharge resistor. The discharge resistor is connected in parallel with the

capacitor unit and provides a path for current to flow in the event that the capaciior E I

disconnected from the source. For low-voltage capacitors, the residual voltage trapped ony

losses, and
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