
Characteristics of shunt capacitors in
substations

The main types of capacitor banks used in substations are shunt capacitors and series capacitors. Shunt

capacitors are connected parallel to the load, improving voltage regulation, while series capacitors are

connected in line with the transmission path to reduce losses and enhance stability.

Shunt capacitors are commonly used in distribution system for reactive power compensation. Different

analytical, numerical programming, heuristic and artificial intelligent based techniques have been proposed in

the literature for optimum shunt capacitor bank (SCB) ...

The typical characteristics of the combined TCR and TSC, the static VAr compensator (SVC) are shown in the

Figure 6. ... Shunt capacitor banks are mainly installed to provide capacitive reactive compensation / power

factor correction. Because they are relatively inexpensive, the use of capacitor banks has increased. ...

Substation design ...

Abstract This paper presents the simulation and investi-gation of switching large shunt capacitor banks in a

230 kV Thailand substation system. Simulations are performed using PSCAD/EMTDC to determine the peak

of the transient inrush currents, the oscillation overvoltage and the ...

capacitors, shunt and series capacitors, effect of shunt capacitors (Fixed and switched), Power factor

correction, capacitor allocation - Economic justification - Procedure to determine the best capacitor location.

UNIT - V: Voltage Control: Equipment for voltage control, effect of series capacitors, effect of AVB/AVR,

line

During the switching of shunt capacitor banks, high magnitude and high frequency transients can occur [1, 5,

6, 7]. In earlier years, shunt capacitor banks have been more commonly installed at distribution and lower

subtransmission levels. However, there has been a recent proliferation of new capacitor banks at transmission

levels. Since larger

Substation Voltage Regulators Both three-phase and single-phase voltage regulators are used in distribution

substations to regulate the load-side voltage. Substation regulators are one of the primary means, along with

load-tap-changing power transformers, shunt capacitors, and distribution line regulators, for

There are two main types of capacitor banks: shunt capacitor banks and series capacitor banks. Shunt

Capacitor Banks. Shunt capacitor banks are connected in parallel with the load or at specific points in the

system, such as substations or feeders. They provide leading reactive power (positive Q) to cancel out or

reduce the lagging reactive ...

Journal Article: Impact of shunt capacitor banks on substation surge environment and surge arrester

applications ... Proper application of surge arresters near a shunt capacitor bank requires careful analysis of the
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power system, the switching devices and their arrangements, the insulation level of nearby equipment, the type

of grounding, and ...

Shunt capacitor units are typically used to deliver capacitive reactive compensation or power factor correction.

The use of shunt capacitor units has gained popularity ... all substation units are linked wye. Distribution

capacitor units, nevertheless, may be linked wye or delta. Some units utilize an H arrangement on every phase

with a current

Harmonics also can be an issue for the transmission and collection substations because of numerous switching

capacitors at collector substations, shunt reactors at transmission substations and the existence of background

harmonic distortions on the transmission network. Constantly changing system frequency response

characteristics may ...

This article presents a two-stage approach for sizing shunt capacitors and identifying the locations where their

placement would be most beneficial within radial distribution systems.

Shunt capacitor units are typically used to deliver capacitive reactive compensation or power factor correction.

The use of shunt capacitor units has gained popularity because they are quite affordable, simple to install and

commission and can be placed anywhere in the electrical ...

An equivalent model of the Shunt Capacitor Bank from primary plant perspective based on theory is derived.

... Circuit-breaker''s statistical characteristics, like contact operation time scatter ...

Substation Equipment Modify Power Characteristics Power Transformers Capacitor Banks (Series or Shunt)

Reactors (Series or Shunt) Switching and/or Protection Power Circuit Breakers, Circuit Switchers Power

Fuses Disconnect Switches Surge Arresters Measurement Instrument Transformers (CTs, PTs, CCVTs,

SSVT) Other Wave Traps

kV Elm Creek substation and 120-MVAR banks at the 115-kV Elliot Park substation provide reactive power

support. Two 80-MVAR 115-kV capacitor banks at Split Rock are installed to provide steady state voltage

support. This paper provides an introduction to capacitor bank ...

The actual reactance of the shunt capacitor compared to the necessary reactance ? C. is shown in Fig. 7. (a)

Bus 5 voltage (b) (P, Q) characteristics (line 6). (c) Voltage stability index ...

Series capacitor installation at Goshen Substation, Goshen, Idaho, USA rated at 395 kV, 965 Mvar (Courtesy

of PacifiCorp) 5 ... where the distributed nature of the series impedance and shunt admittance is ... shunt

banks, or series capacitors that are an integral part of the converter station. Any surplus or deficit in reac-

During the switching on/off of capacitor banks in substations it is necessary for circuit breakers (CB) to

Page 2/5



Characteristics of shunt capacitors in
substations

turn-off or to switching in the capacitive current, so the CB has to be operated under ...

The STATCOM provides operating characteristics similar to a rotating synchronous compensator (condenser)

as illustrated on Fig. 2, but without the mechanical inertia since it has no rotating components.Furthermore,

the power electronic character of the equipment provides rapid controllability of the three-phase voltages, both

in magnitude and phase angle, ...

IEEE 1036 Application Guide for Shunt Capacitors . Section 5.2.3.1 covers overvoltage-specific capabilities.

This is important to protect capacitors from ... Another key section is 6.9, which provides physical dimensions

for substation equipment. IEEE 18 specifies certain physical dimensions for capacitor units, such as spacing

between bushings and

This document presents guidelines and considerations for application of 100 kV and above shunt capacitor

banks in transmission substations and switching stations. It covers the recommended capacitor bank

configurations, capacitor unit ratings, associated switching devices and methods of protection. The

The introduction of strategically sized and shunt capacitors within the distribution positioned system, helps to

counteract losses due to inductive elements and improves the voltage profile of the network. The problem of

capacitor allocation includes the location, type (fixed or switched), and size of capacitor. To determine the

sizing of the ...

A capacitor that is connected to a supply point or a ?oad in parallel is known as a shunt capacitor. The function

of this capacitor mainly changes based on the application. Throughout power transmission, there will be many

troubles such as power factor, poor voltage regulation, poor efficiency &  low-reliability shunt capacitive

reimbursement ...

Focused on the problems that capacitor branches parameters cannot be calculated with unknown neutral point

voltage, a shunt capacitor detection method based on intelligent substation is proposed in this paper. Using the

information from intelligent substation, basic equation of shunt capacitor is firstly constructed in consideration

of capacitor operating ...

This paper presents the simulation and investigation of switching large shunt capacitor banks in a $$230hbox

{ kV}$$ 230 kV Thailand substation system. Simulations are performed using PSCAD/EMTDC to determine

the peak of the transient inrush currents, the oscillation overvoltage and the frequency of the inrush current.

The inrush current is generated ...

Shunt capacitors and reactors are fixed devices, only able to be switched on and off. ... first production 100

MVAr STATCOM made by Westinghouse Electric was installed at the Tennessee Valley Authority Sullivan

substation in 1995 but was quickly retired due to obsolescence of its components. [11] Theory ... The VI

characteristics of typical ...
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The purpose is to properly dispatch the shunt capacitors and onload tap changers at the distribution substation

based on the forecast hourly loads of a main transformer and its primary bus voltage ...

Shunt capacitor banks are used to improve the quality of the electrical supply and the efficient operation of the

power system. Studies show that a flat voltage profile on the system can significantly reduce line losses. ...

In Electrical Engineering, a static VAR compensator (SVC) is a set of electrical devices for providing

fast-acting reactive power on high-voltage electricity transmission networks. [1] [2] SVCs are part of the

flexible AC transmission system [3] [4] device family, regulating voltage, power factor, harmonics and

stabilizing the system.A static VAR compensator has no significant ...

This paper analyzes the effects of shunt capacitors installed on the low voltage sides of 10/0.4 kV distribution

transformers on the operation of these transformers. Using the results of an extensive measurement campaign,

this paper compares: real and reactive power ...

In the present paper shunt capacitor bank switching is investigated and analyzed. ... results from simulation as

well as from real on site measurements are presented and compared for a case study of a M.V. substation in

Greece. Keywords--Capacitors, Transients. ... One of the significant characteristics of shunt capacitor banks is

that they are ...

rectifier. The noise generated at the substation was severe enough that the relative position of the skip could be

inferred from the changes in acoustic frequency. Another incident was noted by Cox and Guan [5] who

performed a similar study on the acoustic generation by shunt capacitors at a substation that fed an electric arc

furnace.

Protection Philosophies. Sensitivity - Ability of protective device to detect faults and operate under minimum

expected conditions. Selectivity - Ability of protective device to operate the minimum number of circuit

breakers to isolate the faulty equipment and clear a fault.

Shunt capacitors are used in substations to improve the power factor of the network. Power factor is a measure

of how efficiently the electrical power is being used in a system. A low power factor indicates that a

significant portion of the electrical energy is being lost as reactive power, which is not useful for doing any

work.

explore different configurations of shunt capacitor banks, the advantages and disadvantages of each

configuration and we will recommend one which attenuates or completely eliminates some of the known

constraints imposed by the presence of shunt capacitor banks in a substation. ...

In this paper, an analytical assessment of non-sinusoidal reactive power of shunt capacitors in the presence of
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substation voltage harmonics in radial distribution systems has been attempted.

This document presents guidelines and considerations for application of 100 kV and above shunt capacitor

banks in transmission substations and switching stations. It covers the recommended capacitor bank

configurations, capacitor unit ratings, associated switching devices and ...

(14) correspond to fundamental-frequency currents through linear load and shunt capacitor respectively, while

third term accounts for the non-sinusoidal current through shunt capacitor in the presence of substation voltage

harmonics. This is an important term in harmonic environment and assumes considerable significance when

frequency of ...
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