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Abstract: This guide applies to the use of 50 Hz and 60 Hz shunt power capacitors rated 2400 Vac
and above, and assemblies of such capacitors. Included are guidelines for the application,
protection, and ratings of equipment for the improved safety and reliability in the utilization of shunt
power capacitors. The guide is general and intended to be basic and supplemental to specific
recommendations of the manufacturer. The guide covers applications that range from simple
capacitor unit utilization to complex capacitor bank situations.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

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

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

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordicati.>
Committees of the IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standeds
through an accredited consensus development process, which brings together volunteers representing v rieu
viewpoints and interests to achieve the final product. IEEE Standards are documents developed . » vonnteers
with scientific, academic, and industry-based expertise in technical working groups. Voluntec.s are not
necessarily members of IEEE or IEEE SA, and participate without compensation from IE E. While IEEE
administers the process and establishes rules to promote fairness in the consensus developi..an process, IEEE
does not independently evaluate, test, or verify the accuracy of any of the information or .he sot ndness of any
judgments contained in its standards.

IEEE makes no warranties or representations concerning its standards, and expres.'; disclaims all warranties,
express or implied, concerning this standard, including but not limitc ! to the warranties of merchantability,
fitness for a particular purpose and non-infringement. In addition, IEEE ¢ ¢s not warrant or represent that the
use of the material contained in its standards is free from patent infi ngement. IEEE standards documents are
supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The exister.ce of ai IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, mar..2t; 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 dcvelopments in the state of the art and comments received
from users of the standard.

In publishing and making its standards avdat e, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any peri on «r entity, nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. :2v | erson utilizing any IEEE Standards document, should rely upon his or
her own independent judgmen’ 1n he exercise of reasonable care in any given circumstances or, as appropriate,
seek the advice of a competznt rofssional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL "EEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR COMNSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PRCTURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUEINE'S LI'TERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHEKR  IN* CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UP2N ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
KIGAKODLESS 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 [EEE standard is translated, only the English version published by IEEE is the approved IEEE standard.
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Official statements

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, nor 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 the
presenter’s views should be considered the personal views of that individual rather than the formal position of
IEEE, IEEE SA, the Standards Committee, or the Working Group.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardles: ot
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations, cons. 'tin,
information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of te.'t, together with
appropriate supporting comments. Since IEEE standards represent a consensus of conceme! interests, it is
important that any responses to comments and questions also receive the concurrence of . balan ‘e of interests.
For this reason, IEEE and the members of its Societies and Standards Coordinating Co.nmiicees are not able to
provide an instant response to comments, or questions except in those cases v.here (he matter has previously
been addressed. For the same reason, IEEE does not respond to interpretation requ >st. Any person who would
like to participate in evaluating comments or in revisions to an IEEE s*ancard is welcome to join the relevant
IEEE working group. You can indicate interest in a working group using . < wiccrests tab in the Manage Profile
& Interests area of the IEEE SA myProject system. An IEEE Accour t is neeued to access the application.

Comments on standards should be submitted using the Contact *Js 1crm.

Laws and regulations

Users of IEEE Standards documents should ccaeni all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards documenr.:.c.oes not constitute compliance to any applicable regulatory
requirements. Implementers of the stancari ere responsible for observing or referring to the applicable
regulatory requirements. IEEE does no. by .zC publication of its standards, intend to urge action that is not in
compliance with applicable laws, ana ‘hesc documents may not be construed as doing so.

Data privacy

Users of IEEE Standirds 1ocuments should evaluate the standards for considerations of data privacy and
data ownership in the ¢ruext of assessing and using the standards in compliance with applicable laws and
regulations.

Copyrighws

I EE aic ft and approved standards are copyrighted by IEEE under US and international copyright laws. They
are 1..ade available by IEEE and are adopted for a wide variety of both public and private uses. These include
bon 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.
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Photocopies

Subject to payment of the appropriate licensing fees, 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; https://www.copyright
.com/. Permission to photocopy portions of any individual standard for educational classroom use can also be
obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

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

Every IEEE standard is subjected to review at least every 10 years. When a document is mic»= ti an 10 years old
and has not undergone a revision process, it is reasonable to conclude that its contents, «'thoug still of some
value, do not wholly reflect the present state of the art. Users are cautioned to check to C=teraiine that they have
the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition ard waether it has been amended through
the issuance of amendments, corrigenda, or errata, visit [IEEE Xplore or o iiwact IEEE. For more information
about the IEEE SA or IEEE’s standards development process, visit t'ie IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website. Search for standard number and
year of approval to access the web page of the publi. hed standard. Errata links are located under the Additional
Resources Details section. Errata are also avaiiavle in IEEE Xplore. Users are encouraged to periodically
check for errata.

Patents
IEEE Standards are developec in._.ompliance with the IEEE SA Patent Policy.

Attention is called to the pussibility that implementation of this standard may require use of subject matter
covered by patent rights. 1y publication of this standard, no position is taken by the IEEE with respect to the
existence or validity 0. 2y patent rights in connection therewith. If a patent holder or patent applicant has
filed a stateme.n of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE
SA Website a. https.//standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation
or unc>r reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses.

Tssential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting inquiries
into the legal validity or scope of Patents Claims, or determining whether any licensing terms or conditions
provided in connection with submission of a Letter of Assurance, if any, or in any licensing agreements are
reasonable or non-discriminatory. Users of this standard are expressly advised that determination of the
validity of any patent rights, and the risk of infringement of such rights, is entirely their own responsibility.
Further information may be obtained from the IEEE Standards Association.
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IMPORTANT NOTICE

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure against
interference with or from other devices or networks. IEEE Standards development activities consider research
and information presented to the standards development group in developing any safety recommendations.
Other information about safety practices, changes in technology or technology implementation, or impact
by peripheral systems also may be pertinent to safety considerations during implementation of the standard.
Implementers and users 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.
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Introduction

| This introduction is not part of IEEE Std 1036-2020, IEEE Guide for the Application of Shunt Power Capacitors.

This application guide is widely recognized as a useful guide, and it needs to be revised in order to continue its
functional life as an active standard. The content has been reviewed and updated to make sure that it is in line
with current industry developments and practices.

This revision also complements updates included in the recent revision of IEEE Std 18-2012. Subclause 9.4
and Annex B have been added to provide additional information on shunt capacitor bank rating considerations
and terminal-to-case voltage considerations.

9
Copyright © 2021 IEEE. All rights reserved.


https://www.stdhive.com/standards/ieee-1036-2020-pdf/

Contents

LB 1o TSSO PRR 15
2. NOTIMALIVE TETETEIICES ....enveuteiieneeiieiieiieie ettt ettt et ettt b e bbb b st e ettt ebt et e bt e bt e bt sbeebe b e 15
T B 1c) 11 F 18 () USSP 16
4. POWET SYStEM CONSIACTALIONS. ... .evieiiieietieiieteeetesteete st eteetteteeseeseeeaenseesaesseessesseensessaensesssensenssensenssenseenes 18
O B O 1o 1101l o111 1<3 1 RO 18
4.2 Size and number 0f CaPaCItOr DANKS.......cc.eeciiiiiiiiiiieiieieie ettt ene e 24
4.3 CoNtrol CONSIACTALIONS. .......eiuiiiiitietiite ittt ettt ettt ettt b bttt ettt e st ebeebeebeebeebesbenaen 25
5. Capacitor rating capabilities and Service CONAItIONS.........co.eeruirieririerie et 26
5.1 StAndard FATINES ....eveeueeeeeeeee ettt ettt ettt et s h et s et e et e e bt et et e et e ene e bt enee e enean 27
5.2 Related Capabilities. ... ccueeiiiiiiiiitieeitiee ettt a et s ne e enean 30
5.3 SEIVICE COMAITIONS ...uuiiutiiiieiieie ittt ettt ettt st et h e bt e s et e et e bt en et e eneeeseeneeeneeneesseeaeaneas 33
6. Capacitor bank switching CONSIACIATIONS ........cvervieieriieieeieieetere sttt ste e ste e sseesesseesesseesennees 33
6.1 SWiItChing Of CAPACILOTS .....vevieeieitieiieiieieeteie ettt ettt ettt st e be e beeseebeessesseessesseenseeseensessnensennees 33
6.2 SWItCHING trANSICIILS ....euvieiiiiiieiiciieieeiete ettt ettt ettt e st eaesse e beeseeseesseseessenseensesseensesseensesssensennnes 34
0.3 OULTUSI CUITENE. ...ttt b bbbt b e s bttt et ebt et ebe bt bt bbb e 50
6.4 Capacitor SWItChING CQUIPIMENL .....c.eiieiieiieiieeieetieie et ete st eteseeesae e esse e e e teessesseessesseessesseessesssensennees 50
R = 1551103 1 Lo P PSRRI 52
7.1 Capacitor IIMIATIONS .....eoueeitiiiiitieeit ettt ettt sttt sttt e e e et e b e eee e bt eneeeteeneeeneeneeeseeeeeneas 52
7.2 DISEOTtION [IMIES...eueiieieiieiieite ettt sttt st e e et e et e et e e e s e bt e st e et e eneeeneeneeeseeeeenean 53
7.3 Operating and application CONSIACTATIONS. .......c.uiruieiirieieeiteie ettt e e eeeas 53
7.4 HarmoniC “PrODICINIS . ....cc.uiiuiiiiiiieeit ettt ettt sttt sttt e et e b e st e et e et eete et e eae e et eneeaeenean 54
8. SUTEE AITESTETS ..uteeutieiieeette ettt ettt et ettt et et e ettt esate e it e e bt e eabeenbeesabeenbeesabe e stesabeenbtesnbeenbeesabeenbeesebeenseenanean 54
8.1 SUDStAtioN APPLICATIONS. .....eeivieeieitieiieiieieetiete et ettt e eteesae st eaesseesseesaeseesseseessesseessesseensesseensesssensennees 55
8.2 Distribution aPPIICALIONS ........eviiuieiiitieieeiieieetesteete et ete st e e steesae e eseessebeessesseessesseensesseensesssensennnes 55
9. Substation shunt power capacitor bank appliCations ...........cocerieriiieriiiereeeeee e 56
9.1 Capacitor bank connections and GroUNAING ...........cccuerieriiriereiiene ettt seee e eeees 56
0.2 CapaACItOr DANK LYPES ..eeuveuietiiiieitieteetiet ettt ettt ettt sttt s b e bt e bt ea e e st et e es et e eneeeseeneeeaeeneeeneeaeenean 59
LB T o (o) cTe18 () OSSP PRUSUPUSRPI 63
9.4 Shunt capacitor bank rating cONSIAETAtIONS ...........cccuirieriirierie ettt eeeas 70
10. Shunt power capacitor applications on diStribution liNes ............cccecerierierierienieniesieie e 70
TO.T PLOTECHION ..uineneieiietee ettt ettt h bt bbbt b sttt e e st ese e st e bt ebe e bt ebeebesbenaen 71
10.2 Sizing and 10CAtING CAPACILOLS ....vevrerrierierieiiereeiierieeeesteetesteetesteesesseessesseesseeseessesseessesseesesssensesses 73
11. Inspection and MAINTENATICE .........eouertieritriieieieerte ettt eete et ettt et et ee bt eseesaeeseeseeestesbeenseeseenteeseenseeneenaeenes 74
L O € 3 1<) ) OSSPSR 74
11.2 Safety and personnel ProteCTiON. .. .. c..uiieruiiierie ettt ettt ettt e e et enee e enaeeneas 74
11.3 Initial inspection, measurements, and €NEIZIZATION ........cccueruiriiriiriierieieeiee et eeees 75
11.4 Periodic inspection, measurements, and MAINTENANCE ........ocueevertiriertieientieeeeteeieeeeeee e reeeeeeneeenees 76
L T O 1<) Ua B (T 43 USSR 82
12. Special capacitor APPLICALIONS ........eevierieieieieiierieetesteete st ete et eseeeeeseeseesseesaesseessesseensesseensesseensenssenseenes 83
12,1 HarmMOMNIC fIIEETS ..c.uiiiiieiiiiiee ettt bbbttt et ettt et ebe b b e 83
12.2 MOtOT APPIICATIONS. ....eetetieiiictieiteetteete ettt ettt stteste e e saesaesbeesaesteessesseessesseenseeseenseeseensesseensesnsensennnes 84
12.3 SUIZE CAPACILOLS ...vveuveeiietieiieetieiieeteesteetteteeteesesseessesseesseesaesseessesseessensaessenseensesseensesseensesseensesnsensennees 85
10

Copyright © 2021 IEEE. All rights reserved.



Annex A (informative) BiblIOGIrapRiy ........cooiiiiriiiiieee et

Annex B (informative) Terminal to case voltage considerations ............c.ceeervererienienienieieieceeeese e

11
Copyright © 2021 IEEE. All rights reserved.



List of Figures

Figure 1—Effect of adding shunt Capacitors ............ccecieieriieieriiiieie sttt e e eesens 19
Figure 2—Economical SyStem POWET FACTOT .........ooiiuieiiiiieieeiiee ettt 21
Figure 3—Typical kilovar demand profile for switched and fixed capacitor banks..........c.cccccecererenenienenncne. 26
Figure 4—Maximum contingency power frequency overvoltage capability of capacitor units ..................... 31
Figure 5—Transient peak overvoltage capability of capacitor UNits............ccoveeeverieeieriinienieseere e 33
Figure 6—System diagram for energizing an isolated capacitor bank..............ccoccvrveririininienieeeeeee 35
Figure 7—Typical bus voltage and capacitor current during capacitor energizing............cceeverveeverreevenneenns 35
Figure 8—Example phase-to-phase transformer transient due to capacitor switching............ccccecevveernnenne 37
Figure 9—Back-to-back SWItChING CITCUIL ....c..euveuiiuieiiiiiitiitietietere ettt 40
Figure 10—Concept of synchronous closing control for ungrounded wye banks ............ccccevvrienenienrnnenne. 42
Figure 11—System diagram for magnification CONdition...........c..cecevererienienieniiinin e 42
Figure 12—Equivalent circuit for magnification CONAition............cc.eeoueruieiirierinieieeee e 43
Figure 13—Magnification of transient at remote capacitor bank............cccueeveeririeneneneneneceeeene e 44

Figure 14—Adjustable speed motor drive: Voltage source inverter type with uncontrolled source

L0a) 113 4 3 TSRS 45
Figure 15—Transient voltages during capacitor SWItChINg ...........cccverieriirieriirierie e 46
Figure 16—System diagrams for dynamic overvoltage conditions............cocceeeererienerieneeieeeese e 47
Figure 17—Dynamic overvoltage on CAPACILOTS ...........ccueruereerierieieetierteeeesteeeeessesaessessessesssessesssessesssessesses 47

Figure 18—Capacitor and bus voltage during de-energizing: (a) System frequency component of

voltage and (b) system frequency and high-frequency component of voltage.............ccoeceeiieeerinienrncee. 48
Figure 19—De-energizing capacitor bank with restriking switching device.........c.cooeveviererinenenencieinnn 49
Figure 20—Single point Srounding...........ceoieuerieriereeieet ettt ettt sbe e s be s eneeeneeeeenee 57
Figure 21—Peninsula GroUNGINg ..........ccoecveeiieieiiieienieseeieseeieseete et esessaesseseeessesseessesseessesseessesseessesseesenses 58

Figure 22—Schematic of an externally fused capacitor bank, single wye, 11 capacitors per series
Eroup, 4 SEries SrOUPS PET PRASE ....c..i ittt ettt ettt et e eeste et et e et e e eseeneeeneeeeenes 60

Figure 23—Schematic of an internally fused capacitor bank, wye-wye configuration with
24 CaPACILOT UNIES POI PRASE....ecvieuiiitieieiieieiteeieette e et et e et et e st ebesteesbesseesseesaessesseesseeseensessesssensanssensenseensennes 61

Figure 24—Schematic of a fuseless capacitor bank with 2 strings per phase, 12 capacitor units per string.... 62

Figure 25—Grounded wye-connected, A, or grounded double wye-connected capacitor bank: Voltage on
remaining capacitor units in series group versus percentage of capacitor units removed from series group........ 65

Figure 26—Ungrounded double wye-connected (neutrals tied together) capacitor bank: Voltage on
remaining capacitor units in series group versus percentage of capacitor units removed from series group... 66

12
Copyright © 2021 IEEE. All rights reserved.



Figure 27—Ungrounded wye-connected or ungrounded double wye-connected (neutrals isolated)
capacitor bank: Voltage on remaining capacitor units in series group versus percentage of capacitor

UNItS TEMOVEd fTOM SETIES ZIOUP -...veeneiiientieiietieiiet ettt ettt et et e e et e e e et e tesa e et e ese e beese et e eaeebeeneenteeneeneeenes 67
Figure 28—Typical case rupture curves for approximately 30 L case volume ...........cccocceevvvevenieienireeenene, 73
Figure 29—Capacitor bank grounded in preparation for teSting ............ccoeievereeririeieiieereeeee e 78
Figure 30—Measurement of midpoint-to-ground capacitance for one string with capacitor bank

phase and Neutral GroUNAEA ...........ccoeiuiiieiicieieeeeee ettt sttt beessesseeneenseenes 78
Figure 31—Midpoint-to-ground measurement with one failed capacitor unit ..............cccceeeveniniiiniennnn. 79
Figure 32—Capacitance measurements across racks without and with a failed capacitor unit...................... 79
Figure 33—Comparing capacitances with different numbers of capacitor units in various racks .................. 80
Figure 34—Measuring individual capacitor units in a rack with an indicated failure.............ccccccecevcerininnnn. 80
Figure 35—Capacitance measurement using a modified Schering bridge............cccoceeviiieiinienininiee 81
Figure 36—Typical MOtOr STATLING CUIVE.......eiveriieeieitieiesiieteetteieeeeeteeeeesseeaesseesaesseessesseessesssensesssenseeseenseenes 85
Figure 37—Motor starting capacitor apPliCation ............cceeouerieriirieriieiere e 85
Figure 38—Surge capacitor aPPliCAtION .........ccueruiiiiiiieieeiieie ettt ettt sre e sreesbe e enbeesaenseeseeneeenes 86
Figure B.1—Example capacitor layout with Ngpr =4 and N, =N, =2 oo 89
Figure B.2—Diagram of series rack capacitance grading across a capacitor bank ...........ccccceeeeeeencncnennenn 91

13

Copyright © 2021 IEEE. All rights reserved.



List of Tables

Table 1—Summary of benefits of applying shunt pOWer Capacitors...........c.ccueveereereerierieeieeeereeeeesre e 19
Table 2—Power factor correction kilowatt MUltipliers.........ceoieiiirieiieiei e 22
Table 3—Typical power capacitor voltage and reactive POWET ratings..........cecvververeerresieerreseenreeeesseeeenseens 27
Table 4—MaximUm AMDICNL. .......cc.iiieiiieieie ettt ettt et ettt e et eseeeeeeseeneesseeneesseenseeseenseeseeseeneeneeenes 30
Table 5—Capacitor peak transient current Capability..........cccecvveviieiirieiienieiereee et 32
Table 6—Restrike performance classifications .............c.ooieruirieiiriere et 51
Table 7—Voltage distortion limits for medium- and high-voltage power Systems ............ccceecvevvieierieevennnnne. 53
Table 8—Typical capacitance values for line-to-ground SUrge capacitors...........cccereeruereeriereeneeieneeeeeneeenes 86
Table B.1—Typical capacitor bank rack CONfigUIrations...........c.cceeveruieierieriesiieie et ens 90
Table B.2—Relation of LOW bus voltage terminal-to-case (TC) to maximum terminal-to-terminal

(TT) based on capacitor bank rack CONfIGUIAION ...........coueiiiiiieiiiiee e 93
Table B.3—Example comparison of terminal-to-case insulation to standard levels...........cccccoecievinininennnn. 94

14

Copyright © 2021 IEEE. All rights reserved.



IEEE Guide for the Application
of Shunt Power Capacitors

1. Scope

This guide applies to the use of 50 Hz and 60 Hz shunt power capacitors rated 2400 Vac and above, and
assemblies of such capacitors. Included are guidelines for the application, protection, and ratings of equipment
for the improved safety and reliable utilization of shunt power capacitors. The guide is general and intended
to be basic and supplemental to specific recommendations of the manufacturer. The guide covers applications
that range from simple capacitor unit utilization to complex capacitor bank situations.

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.

Accredited Standards Committee C2-2012, National Electrical Safety Code®(NESC®).!?

IEEE Std 18™, [EEE Standard for Shunt Power Capacitors.>

IEEE Std 141™-1993 (Reaff 1999), IEEE Recommended Practice for Electric Power Distribution for
Industrial Plants (IEEE Red Book™).

IEEE Std 519™, IEEE Recommended Practices and Requirements for Harmonic Control in Electric Power
Systems.

IEEE Std 1247™, [EEE Standard for Interrupter Switches for Alternating Current, Rated Above 1000 Volts.
IEEE Std 1531™, IEEE Guide for Application and Specification of Harmonic Filters.

IEEE Std C37.012™, IEEE Guide for the Application of Capacitance Current Switching for AC High-Voltage
Circuit Breakers Above 1000 V.

IEEE Std C37.016™, IEEE Standard for AC High-Voltage Circuit Switchers rated 15.5 kV through 245 kV.

'National Electrical Safety Code and NESC are both registered trademarks and service marks of The Institute of Electrical and
Electronics Engineers, Inc.

*The NESC is available from The Institute of Electrical and Electronics Engineers (https://standards.ieee.org/).

SIEEE publications are available from The Institute of Electrical and Electronics Engineers Inc. (https:/standards.ieee.org/).

“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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