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Abstract: Power capacitors rated 216 V or higher, 2.5 kvar or more, and designed for shunt 
connection to alternating-current transmission and distribution systems operating at a nominal 
frequency of 50 Hz or 60 Hz, are considered. 
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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 
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Copyrights 
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Patents 
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Introduction 

This introduction is not part of IEEE Std 18-2012, IEEE Standard for Shunt Power Capacitors. 

This standard’s principal objective is to provide a basis for uniformity in design, manufacturing and testing 
of shunt power capacitors. 

As part of this revision, portions of NEMA CP1 have been incorporated into IEEE Std 18-2012. After 
approval and publication of this revision, NEMA plans to withdraw NEMA CP1. In the future, the NEMA 
working group for power capacitors will provide input to the IEEE Shunt Capacitor Standard Working 
Group to update IEEE Std 18. 

A subclause on internal fuses for internally fused capacitors has been added to Clause 6.   

Clause 7, the testing clause, has been divided into sections on design tests and production tests. Appropriate 
design and production tests have been added for internally fused capacitors. In addition, a significant new 
design test, 7.1.6 Performance test, has been added to the standard.   

A new annex has been added to cover the test procedure for the disconnecting test on internal fuses for 
internally fused capacitors. 
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IEEE Standard for Shunt Power 

Capacitors 

 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, 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. 

 

 

1. Scope  

 

1.1 Overview 

 

This standard applies to power capacitors rated 216 V or higher, 2.5 kvar or more, and designed for 

shunt connection to alternating current transmission and distribution systems operating at a 

nominal frequency of 50 Hz or 60 Hz, within the guidelines of IEEE Std 1036™-1992
1
. 

 

 

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. 

1
Information on references can be found in Clause 2. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 00:34:40 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 18-2012

http://standards.ieee.org/IPR/disclaimers.html
http://www.avadocuments.com/doc/ieee-18-2012
http://www.avadocuments.com/doc/ieee-18-2012


 

This standard shall be used in conjunction with the following publications. When the following 

standards are superseded by an approved revision, the revision shall apply. 

 

ASTM D1535-01, Standard Practice for Specifying Color by the Munsell System.
1  

 

 

IEEE Std ,1036™-1992 IEEE Guide for Application of Shunt Power Capacitors.
2, 3

 

 

IEEE Std 1313.2T™-1999, IEEE Guide for the Application of Insulation Coordination 

 

NEMA CC 1-2009, Electric Power Connection for Substations.
4
 

 

NFPA 70 2002,, National Electrical Code® (NEC®). 
5

 

 

IEEE Std C37.41e™-1996, IEEE Standard Design Tests for External Fuses for Shunt Capacitors. 

 

 IEEE Std C37.99™-2000, IEEE Guide for Protection of Shunt Capacitor Banks. 

 

IEEE Std C57.19.00™-1991 (R1997), IEEE Standard General Requirements and Test Procedures for 

Outdoor Power Apparatus Bushings. 

 

NEMA 107-1993, Methods of Measurement of Radio Influence Voltage (RIV) of High-Voltage  

Apparatus. 

 

NEMA CP 1-2000, Shunt Capacitors. 

1
ASTM publications are available from the American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, 

PA19248-2959, USA (http://www.astm.org/). 

2 IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, 

Piscataway, NJ 08855-1331, USA (http://standards.ieee.org/). 

3 
The IEEE standards referred to in Clause 2 are trademarks belonging to the Institute of Electrical and Electronics Engineers, Inc. 

4
NEMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA 

(http://global.ihs.com). 

5
NFPA publications are available from Publications Sales, National Fire Protection Association, 1 Batterymarch Park, P.O. Box 9101, 

Quincy, MA 02269-9101, USA. 
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3. Definitions 

 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards 

Dictionary Online should be consulted for terms not defined in this clause. 
6
 

 

The meaning of other terms used in this standard shall be as defined in The Authoritative Dictionary of 

IEEE Standards Terms, Seventh Edition [B11
7
. 

 

ambient temperature: The temperature of the air medium, such as air, water, or earth, into which 

the heat of the equipment is dissipated. 

 

NOTE 1—For self-ventilated equipment, the ambient temperature is the average temperature of the 

air in the immediate neighborhood of the equipment.
7
 

 

NOTE 2—For air or gas-cooled equipment with forced ventilation or secondary water cooling, the 

ambient temperature is taken as that of the ingoing air or cooling gas. 

 

NOTE 3—For self-ventilated enclosed (including oil-immersed) equipment considered as a complete 

unit, the ambient temperature is the average temperature of the air outside of the enclosure in the 

immediate neighborhood of the equipment (see 5.7) and Table 2). 

 

capacitor bank: An assembly at one location of capacitors and all necessary accessories, such as 

switching equipment, protective equipment, controls, etcetera, required for a complete operating 

installation. It may be a collection of components assembled at the operating site or may include 

one or more piece(s) of factory-assembled equipment. 

 

6
IEEE Standards Dictionary Online subscription is available at: 

http://www.ieee.org/portal/innovate/products/standard/standards_dictionary.html. 

7
Notes within the text of a standard are given for information only and do not contain requirements needed to implement this 

standard. 

7
The numbers in brackets correspond to those of the bibliography in Annex A. 
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capacitor element: The basic component of a capacitor unit consisting of two electrodes separated 

by a dielectric. 

 

capacitor equipment: A complete assembly of capacitors, including accessories such as buses, 

connectors, dischargers, and fuses, suitable for connection to a power system. 

 

discharge device: An internal or external device permanently intentionally connected in shunt 

parallel with the terminals of a capacitor for the purpose of reducing the trapped charge residual 

voltage after the capacitor bank is disconnected from the energized power system a network. 

 

externally fused capacitor bank: A capacitor bank with fuses external to the (power) capacitors. 

 

fused capacitor: A capacitor having fuses mounted on its terminals, or inside a terminal 

enclosure, or inside the capacitor case, for the purpose of disconnecting interrupting current flow to 

a failed capacitor element, unit or group. 

 

fuseless capacitor bank: A capacitor bank without any fuses, internal or external, which is 

constructed of (parallel) strings of capacitor units. Each string consists of capacitor units connected in 

series. 

 

indoor (prefix): Not suitable for exposure to the weather. 

 

NOTE—For example, an indoor capacitor unit is designed for indoor service or for use in a 

weatherproof housing(See also: outdoor.) 

 

internal fuse of a capacitor: A fuse connected inside a capacitor unit, in series with an element or a 

group of elements. 

 

internally fused capacitor unit: A capacitor unit, which includes internal fuses. 

 

internally fused capacitor bank: A capacitor bank with internally fused capacitor units. 
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metal-enclosed equipment: A capacitor equipment assembly enclosed in a metal enclosure or 

metal house, usually grounded, to prevent accidental contact with live parts. Sy n. metal-housed 

equipment. 

 

metal-housed equipment: S e e . metal-enclosed equipment. 

 

outdoor (prefix): Designed for use outside buildings and to withstand exposure to the weather. 

 

power capacitor (capacitor, capacitor unit): An assembly of dielectric and electrodes in a 

container (case), with terminals brought out, that is intended to introduce capacitance into an electric 

power circuit. 

 

NOTE—The abbreviated term “capacitor” or “capacitor unit” is used interchangeably with “power 

capacitor” through out this standard. 

 

proof (suffix): An apparatus is designated as dustproof, splashproof, etc., when so constructed, 

protected, or treated that its successful operation is not interfered with when subjected to the 

specified material or condition. 

 

rack: A structure that supports the capacitors. 

 

string (string of capacitors) (string of capacitor elements): Capacitors connected in series between 

two terminals without parallel connection(s). 

 

 

4. Service conditions 

 

4.1 Normal service conditions 

 

Capacitors 2400 V and higher are expected to operate as indicated in the revision of IEEE Std 

1036-1992, in effect on the date that the capacitor is manufactured. 
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Capacitors shall be suitable for operation at their specified rating under the following conditions: 

when 

 

a) The ambient temperature is within the limits specified in 5.7. (Capacitors may be exposed 

to the direct rays of the sun.) 

 

b) The altitude does not exceed 1800 m (6000 ft) above sea level. See 6.5.2 and Table 4. 

  

c)  The pollution level is “Light” as defined by IEEE 1313.2-1999. 

 

c) The voltage applied between terminals does not exceed the rated voltage by more than the 

tolerance specified in 5.3. 

 

d) The impulse voltage applied between each terminal and the case does not exceed the basic 

impulse insulation level (BIL) of that terminal. 

 

e) The maximum continuous operating voltage does not exceed the rated voltage of the unit. 

 

f) The applied voltage, including harmonics and bank unbalance, does not exceed the limit 

specified in 5.3. 

 

g) The nominal operating frequency is equal to the rated frequency. 

  

 

4.2 Abnormal service conditions 

 

If capacitors are required to operate under abnormal service conditions they may require special 

construction. These conditions such as the following, the application should be brought to the 

attention of those responsible for the manufacture and application of the equipment. Among such 

abnormal service conditions are as follows the manufacturer: 
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a) Exposure to salt air, damaging fumes or vapors, steam, excessive moisture  

 

b) Exposure to excessive, abrasive, conducting or conductive explosive dust 

 

c) Exposure to explosive mixtures of dust or gases  

 

d)  Exposure to severe weather conditions 

 

e) Exposure to abnormal mechanical shocks, tilting or vibration, including earthquakes 

 

f) Exposure to radiated heat from surfaces (other than the sun) that are hotter than the 

ambient temperature limits for capacitors given in 5.7 

 

g) Mounting and/or arrangement that prevents adequate ventilation 

 

h) Operation in ambient temperatures outside the range specified in 5.7 or exposure to sudden 

changes in temperature or to radiated heat from surfaces whose temperature is higher than 

the applicable ambient temperature. Excessive ambient temperatures may be encountered 

in rooms not having normal ventilation or with unusual configurations or partitions causing 

hot air pockets, or in rooms containing other heat-producing apparatus 

 

i) Altitude higher than 1800 m (6000 ft) above sea level (see 6.5.2 and Table 4) 

 

j)  Unusual transportation or storage conditions  

 

k)  Unusual space limitations 

 

l)  Unusual insulation or voltage requirements 

 

m)  Unusual operating duty, frequency of operation or difficulty of maintenance  
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