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Abstract: Guidance for the application of ac high-voltage circuit breakers is provided. The 
application guide addresses the general theory of capacitance current switching; and the notions 
of restrike, re-ignition, non-sustained disruptive discharge (NSDD). Voltage factors used for 
single-phase testing as substitute for three-phase testing are explained. Application of circuit 
breakers for different network conditions and different capacitive loads (capacitor banks, cables, 
transmission lines, and filter banks) is treated. 
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Important Notices and Disclaimers Concerning IEEE Standards Documents 

IEEE documents are made available for use subject to important notices and legal disclaimers. These 
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the 
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Standards 
Documents.” 

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents 

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are 
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards 
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a 
consensus development process, approved by the American National Standards Institute (“ANSI”), which 
brings together volunteers representing varied viewpoints and interests to achieve the final product. 
Volunteers are not necessarily members of the Institute and participate without compensation from IEEE. 
While IEEE administers the process and establishes rules to promote fairness in the consensus development 
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the 
soundness of any judgments contained in its standards. 

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and 
expressly disclaims all warranties (express, implied and statutory) not included in this or any other 
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness 
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness 
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. 
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.” 

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there 
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related 
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved 
and issued is subject to change brought about through developments in the state of the art and comments 
received from users of the standard.  

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his 
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as 
appropriate, seek the advice of a competent professional in determining the appropriateness of a given 
IEEE standard. 

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE. 

Translations  

The IEEE consensus development process involves the review of documents in English only. In the event 
that an IEEE standard is translated, only the English version published by IEEE should be considered the 
approved IEEE standard. 
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A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board 
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its 
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures, 
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall 
make it clear that his or her views should be considered the personal views of that individual rather than the 
formal position of IEEE.  

Comments on standards 

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of 
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice 
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respond to interpretation requests. Any person who would like to participate in revisions to an IEEE 
standard is welcome to join the relevant IEEE working group. 

Comments on standards should be submitted to the following address: 

 Secretary, IEEE-SA Standards Board  
 445 Hoes Lane  
 Piscataway, NJ 08854 USA 

Laws and regulations  

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws. 
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These 
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, 
and the promotion of engineering practices and methods. By making these documents available for use and 
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the 
documents. 

Photocopies  

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to 
photocopy portions of any individual standard for company or organizational internal use or individual, 
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance 
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission 
to photocopy portions of any individual standard for educational classroom use can also be obtained 
through the Copyright Clearance Center. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 11:29:58 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C37.012-2014

http://www.avadocuments.com/doc/ieee-c37-012-2014
http://www.avadocuments.com/doc/ieee-c37-012-2014


 

 

Updating of IEEE Standards documents  

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect.  

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten 
years old and has not undergone a revision process, it is reasonable to conclude that its contents, although 
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In order to determine whether a given document is the current edition and whether it has been amended 
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http://standards.ieee.org. 

Errata  

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL: 
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has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
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conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
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Introduction 

This introduction is not part of IEEE Std C37.012™-2014, IEEE Guide for the Application of Capacitance Current 
Switching for AC High-Voltage Circuit Breakers Above 1000 V. 

This application guide is a revision of IEEE Std C37.012™-2005. This revision reflects the changes made 
to the capacitive current switching requirements and test procedures stated in IEEE Std C37.04a™-2003 
and IEEE Std C37.09a™-2005. Furthermore, the following significant changes were made: 

 The document was restructured to treat each case (capacitor bank, cable, and transmission line) in 
one clause; 

 The basis for the calculation of inrush current was changed; 

 Figures have been updated. 

The subject of inrush and outrush current was not revised. This matter is currently under review. 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 11:29:58 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C37.012-2014

http://www.avadocuments.com/doc/ieee-c37-012-2014
http://www.avadocuments.com/doc/ieee-c37-012-2014


 

 
Copyright © 2014 IEEE. All rights reserved. 

ix

Contents 

Overview ........................................................................................................................................................ 1 
1.1 Scope ................................................................................................................................................... 1 
1.2 Purpose ................................................................................................................................................ 1 

2. Normative references.................................................................................................................................. 2 

3. General ....................................................................................................................................................... 2 

4. Capacitor bank switching ........................................................................................................................... 3 
4.1 General ................................................................................................................................................ 3 
4.2 De-energizing capacitor banks............................................................................................................. 4 
4.3 Energizing capacitor banks................................................................................................................ 10 

5. Unloaded cable switching......................................................................................................................... 16 
5.1 General .............................................................................................................................................. 16 
5.2 De-energizing unloaded cables.......................................................................................................... 18 
5.3 Energizing unloaded cables ............................................................................................................... 20 

6. Switching of no-load transmission lines................................................................................................... 25 
6.1 De-energizing uncompensated transmission lines ............................................................................. 25 
6.2 De-energizing compensated transmission lines ................................................................................. 28 
6.3 Energizing and re-energizing transmission lines ............................................................................... 30 
6.4 Switching the charging current of long transmission lines ................................................................ 31 

7. Voltage factors for capacitive current switching tests .............................................................................. 32 

8. General application considerations........................................................................................................... 34 

9. Capacitance current switching application considerations ....................................................................... 34 
9.1 General .............................................................................................................................................. 34 
9.2 Maximum voltage for application...................................................................................................... 34 
9.3 Frequency .......................................................................................................................................... 35 
9.4 Rated capacitive current .................................................................................................................... 35 
9.5 Voltage and grounding conditions of the network............................................................................. 35 
9.6 Restrike probability ........................................................................................................................... 36 
9.7 Class of circuit breaker ...................................................................................................................... 37 
9.8 Interrupting time ................................................................................................................................ 37 
9.9 Transient overvoltages and overvoltage limitation............................................................................ 38 
9.10 No-load transmission lines .............................................................................................................. 39 
9.11 Capacitor banks ............................................................................................................................... 40 
9.12 Cables .............................................................................................................................................. 47 
9.13 Switching through transformers....................................................................................................... 48 
9.14 Unusual circuits ............................................................................................................................... 50 
9.15 Effect of load ................................................................................................................................... 52 
9.16 Effect of reclosing ........................................................................................................................... 52 
9.17 Resistor thermal limitations............................................................................................................. 53 
9.18 Application considerations for different circuit breaker types......................................................... 53 

10. Considerations of capacitive currents and recovery voltages under fault conditions ............................. 55 
10.1 Voltage and current factors.............................................................................................................. 55 
10.2 Reasons for these specific tests being non-mandatory in the standard ............................................ 56 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 11:29:58 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C37.012-2014

http://www.avadocuments.com/doc/ieee-c37-012-2014
http://www.avadocuments.com/doc/ieee-c37-012-2014


 

 
Copyright © 2014 IEEE. All rights reserved. 

x

10.3 Contribution of a capacitor bank to a fault ...................................................................................... 56 
10.4 Switching transmission lines under faulted conditions.................................................................... 57 
10.5 Switching capacitor banks under faulted conditions........................................................................ 58 
10.6 Switching cables under faulted conditions ...................................................................................... 60 
10.7 Examples of application alternatives ............................................................................................... 60 

Annex A (informative)  Bibliography .......................................................................................................... 61 
 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 11:29:58 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C37.012-2014

http://www.avadocuments.com/doc/ieee-c37-012-2014
http://www.avadocuments.com/doc/ieee-c37-012-2014


 

 
Copyright © 2014 IEEE. All rights reserved. 

1

IEEE Guide for the Application of 
Capacitance Current Switching for AC 
High-Voltage Circuit Breakers Above 
1000 V 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, health, 
or environmental protection, or ensure against interference with or from other devices or networks. 
Implementers of IEEE Standards documents are responsible for determining and complying with all 
appropriate safety, security, environmental, health, and interference protection practices and all 
applicable laws and regulations. 

This IEEE document is made available for use subject to important notices and legal disclaimers.  
These notices and disclaimers appear in all publications containing this document and may  
be found under the heading “Important Notice” or “Important Notices and Disclaimers  
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 
http://standards.ieee.org/IPR/disclaimers.html. 

Overview 

1.1 Scope 

This document revises the application guide for capacitance current switching for high-voltage circuit 
breakers rated in accordance with IEEE Std C37.04™ 

1 and listed in IEEE Std C37.06™. It supplements 
IEEE Std C37.010™. Circuit breakers rated and manufactured to meet other standards should be applied in 
accordance with application procedures adapted to their specific ratings. 

1.2 Purpose 

This guide is intended for general use in the application of circuit breakers for capacitance current 
switching. Familiarity with other US national standards applying to circuit breakers is assumed, and 
provisions of those standards are indicated in this guide only when necessary for clarity in describing 
application requirements. 

                                                 
1 Information on normative references can be found in Clause 2. 
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2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., they must 
be understood and used, so each referenced document is cited in text and its relationship to this document is 
explained). For dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments or corrigenda) applies. 

IEEE Std C37.04™, IEEE Standard Rating Structure for AC High-Voltage Circuit Breakers.2,3 

IEEE Std C37.04a™-2003, IEEE Standard Rating Structure for AC High-Voltage Circuit Breakers Rated 
on a Symmetrical Current Basis Amendment 1: Capacitance Current Switching. 

IEEE Std C37.06™, IEEE Standard for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current 
Basis — Preferred Ratings and Related Required Capabilities for Voltages Above 1000 V. 

IEEE Std C37.09a™-2005, IEEE Standard Test Procedure for AC High-Voltage Circuit Breakers Rated on 
a Symmetrical Current Basis — Amendment 1: Capacitance Current Switching. 

IEEE Std C37.010™, IEEE Application Guide for AC High-Voltage Circuit Breakers Rated on a 
Symmetrical Current Basis. 

IEEE Std C37.100™, IEEE Standard Definitions for Power Switchgear. 

3. General 

Capacitive currents are encountered in the following cases: 

 Switching of capacitor banks 

 Switching of no-load cables 

 Switching of no-load transmission lines 

 Switching of filter banks 

Interruption of capacitive currents is generally a light duty for a circuit breaker because the currents are 
normally a few hundred amperes. There is, however, a probability that restrikes will occur. Restrikes may 
lead to undesirable overvoltages or high frequency transients affecting power quality in the network. 
Restrikes may also cause damage to the breaking unit. 

Energization of capacitive loads is usually associated with transient voltages and currents. Those transients 
are the following: 

 Inrush currents 

 Overvoltages caused by the system response to the voltage dip when energizing capacitor banks 

 Overvoltages caused by traveling waves on transmission lines and cables 

Energization of capacitive loads may lead to overvoltages or high currents. Two such cases are the 
switching of parallel capacitor banks and the switching of no-load transmission lines. 

                                                 
2 IEEE publications are available from the Institute of Electrical and Electronics Engineers (http://standards.ieee.org/). 
3 The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc. 
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The testing is designed to be representative of the service conditions up to the point of clearing, reigniting, 
or restriking. Because the actual value of overvoltage and transient response is totally system dependent, 
tests cannot replicate these effects. By providing a means of assessing the likelihood of restrike occurrence, 
users can determine what best suits their application. It is assumed that since capacitor switching is not the 
only source of overvoltage, other protection systems are employed, and in the case of unacceptable power 
quality for sensitive electronic equipment, a sufficiently low number of likely events are selected. A 
separate study of actions relative to power quality on energization must also be made. 

In the selection of the rating for the circuit breaker for capacitive current switching, the following needs to 
be considered: 

a) Application (i.e., capacitor bank, cable or transmission line, or filter bank) 

b) Power frequency of the network 

c) Grounding situation of the network 

d) Neutral grounding of the capacitor bank (i.e., solidly grounded, ungrounded, or impedance 
grounded) 

e) Presence of single or two phase-to-ground faults 

From the application, the class of the circuit breaker can be determined (i.e., class C1 or class C2). The 
grounding situation of the network and the presence of single and two phase-to-ground faults are important 
factors that determine the recovery voltage across the circuit breaker, which, in turn, determines the test 
voltage of the circuit breaker. 

4. Capacitor bank switching 

4.1 General 

Because the use of capacitor banks for compensation purposes is increasing, it is common that more than 
one capacitor bank is connected to the same bus. This practice has no influence on the conditions at 
interruption. The current at closing (i.e., inrush current), however, is affected to a high degree. 

To describe the phenomena associated with capacitor bank switching, a general single-phase equivalent 
circuit is shown in Figure 1. The figure shows a single-line diagram of the case in which two capacitor 
banks (C1 and C2) are connected in back-to-back to a busbar. L1 and L2 represent the stray inductance (or 

stray inductance plus additional damping inductance). The inductance Ls of the source network will be 

several orders of magnitude higher than that of L1 or L2. 
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KEY: 

 CB1 Circuit breaker 

 CB2 Circuit breaker, open for single capacitor bank switching, closed for back-
to-back capacitor bank switching 

 Ls Source inductance 

 L1, L2 Inductance between capacitor bank 1 and 2 and bus, respectively 

 C1, C2 Capacitor bank 1 and 2 

 i1, i2 Capacitive currents 

 u Source voltage 

Figure 1 —General circuit for capacitor bank switching 

Single capacitor bank switching occurs when C1 is switched and C2 is not connected in the circuit 

described in Figure 1. The circuit, then, consists of the source inductance Ls in series with the capacitor 

bank C1. The inductance L1 can be disregarded here, since the value of the source inductance Ls >> L1. 

Back-to-back capacitor bank switching occurs when switching C1 with C2 being in service, or vice versa. 

4.2 De-energizing capacitor banks 

The single-phase equivalent circuit for de-energization of a capacitor bank is shown in Figure 2. Figure 2 is 
derived from Figure 1 when C2 is not connected. 
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KEY: 

 C1 Capacitive load (capacitor bank) 

 Cs Source side capacitance (stray capacitance) 

 u Source voltage (rms value) 

 ucb Voltage across the circuit breaker (rms value) 

 L1 Load side inductance 

 uL Load side voltage (rms value) 

 i1 Capacitive current (rms value) 

 us Voltage on source side of the circuit breaker (rms value) 

 Ls Source inductance 

Figure 2 —Single-phase equivalent circuit for capacitive current interruption 

4.2.1 Capacitive current 

The capacitive current i1 flowing in the circuit is given by Equation (1): 

2
i

2
s

1s

1s
2
s

1s
1

1
1



















uC

CL

uC
i  (1) 

where 

C1 is the capacitance of capacitor bank C1 (F) 

ss 2 f  , where fs is the system frequency (Hz) 

i
1s

i 2
1

f
CL

  , where fi is the inrush current frequency in Hz (see also 4.3.2) 

Ls is the source inductance (H) 

With i >> s, Equation (1) transforms to uCi  1s1   
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4.2.2 Recovery voltage 

Figure 3 shows the current and voltage shapes at interruption. 

 

Figure 3 —Voltage and current shapes at capacitive current interruption 

After interruption of the current, the source voltage u will be more or less unaffected. There is only a minor 
decrease in amplitude, associated with the disappearance of the capacitive load. The transition to the new 
amplitude value is associated with a slight oscillation, the frequency of which is determined by Ls and Cs. 

From the moment the current is interrupted, the charge of the capacitor bank C1 is trapped. The voltage uL 

will therefore remain constant at the value it had at current zero (namely the peak value of the source 
voltage). 

Together with the low current amplitude to be interrupted, the low initial rate-of-rise of the recovery 
voltage makes it extremely easy for the circuit breaker to interrupt. Some circuit breakers may interrupt 
even if the current zero would occur immediately after contact separation. Half a cycle after current zero, 
the recovery voltage has risen to an amplitude of no less than twice the peak value of the source voltage. 
Because the voltage peak occurs earlier, a rated frequency of 60 Hz is more severe than 50 Hz. The circuit 
breaker may then not be able to withstand the high value of the recovery voltage across a relatively small 
contact gap. Dielectric breakdown may occur between the contacts and current would start to flow again. 

Figure 4 shows current and voltage wave shapes in a case where voltage breakdown occurs relatively close 
to the recovery voltage peak. The load side voltage recovers through an oscillation, the amplitude of which 
ideally (without damping present) reaches 3 times the source voltage peak up. The oscillation frequency of 

the current and voltage after the breakdown is determined by Ls and C1 (assuming C1 >> Cs). The circuit 

breaker may easily interrupt the current again at one of its current zeros, with the result that the voltage 
across the capacitor may attain a new constant value, perhaps higher than before. Further breakdowns 
associated with even higher overvoltages across the load may then occur (see also Figure 5). 
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Figure 4 —Voltage and current wave shapes in the case of a restrike 

 

 

 
1 p.u. is the peak value of the phase-to-ground voltage 

Figure 5 —Theoretical maximum voltage build-up by successive restrikes 
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Voltage breakdowns at capacitive current interruption are divided into two categories (see also IEEE Std 
C37.100): 

a) Reignition: A resumption of current between the contacts of a switching device during an opening 
operation after an interval of zero current of less than ¼ cycle at normal frequency. 

b) Restrike: A resumption of current between the contacts of a switching device during an opening 
operation after an interval of zero current of ¼ cycle at normal frequency or longer. 

Another phenomenon, which has been observed predominantly on vacuum circuit-breakers, may occur 
during capacitive current and short-circuit breaking current tests, but also at lower currents and voltages. 
This phenomenon is known as a non-sustained disruptive discharge (NSDD). 

An NSDD is defined as a disruptive discharge associated with current interruption that does not result in 
the resumption of power frequency current or, in the case of capacitive current interruption, does not result 
in current at the natural frequency of the circuit. Examples of NSDDs are shown in Figure 6. 

Voltage/
current

NSDD

time

iC

uC

uB

iB

uA

iA

 

NOTE4—Oscillations following NSDDs are associated with the parasitic capacitance and inductance local to or of the 
circuit-breaker itself. NSDDs may also involve the stray capacitance to ground of nearby equipment. 

Figure 6 —Example of NSDDs 

                                                 
4 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement 
this standard. 
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Restrikes will lead to overvoltages across the capacitive load (max. 3 p.u. for a single restrike, where 1 p.u. 
is the peak value of the phase-to-ground voltage) while reignitions will not produce any overvoltages 
(theoretically max. 1 p.u.). Reignitions are acceptable, but they may cause power quality problems, as they 
represent a temporary short-circuit. 

In reality, there are no restrike-free circuit breakers. It would take an infinite number of test shots to verify 
this. For this reason the concept of restrike classification using specified test procedures was introduced in 
IEEE Std C37.04a-2003. 

When interrupting small capacitive currents, some circuit breaker types may exhibit current chopping. 
Current chopping is an interruption prior to the natural power frequency current zero of the circuit 
connected to the circuit breaker. Different types of circuit breakers have varying degrees of current 
chopping. 

The effect of current chopping is that the trapped charge on the capacitive load will not be at its peak. This 
case results in a lower recovery voltage peak and a lower stress on the contact gap of the circuit breaker. 

The recovery voltages in three-phase circuits are more complicated than in the single-phase case. Figure 7 
shows as an example the recovery voltage of the first pole-to-clear in a case with an ungrounded capacitive 
load. For the first pole-to-clear, the recovery voltage initially has a shape that would lead to a peak value 
equal to 3 times the source voltage peak (dotted line in Figure 7). When the two last poles interrupt 90 
after the first, there is, however, a discontinuity in the slope and the final peak value for the first pole-to-
clear is 2.5 times the source voltage peak as indicated by the solid line in Figure 7 (see also Clause 7). 
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Figure 7 —Recovery voltage of the first-pole-to-clear at interruption of a three-phase 
ungrounded capacitive load 

4.3 Energizing capacitor banks 

4.3.1 General 

With reference to Figure 1, two different situations may occur when energizing a capacitor bank: 

a) The capacitor bank is energized from a bus that does not have other capacitor banks energized. This 
situation is called single capacitor bank switching. 

b) The capacitor bank is energized from a bus that has other capacitor banks energized. This situation 
is called back-to-back capacitor bank switching. 

NOTE—Single capacitor bank switching is also referred to as isolated capacitor bank switching. 

Even energized capacitor banks in nearby substations may contribute to the inrush current such that a back-
to-back situation occurs. 

The magnitude and frequency of the inrush current is a function of the following: 

 Applied voltage (point on the voltage wave at closing) 

 Capacitance of the circuit 

 Inductance in the circuit (amount and location) 
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