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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons
engaged in the development and approval of the document at the time it was developed.
Consensus does not necessarily mean that there is unanimous agreement among every person
participating in the development of this document.

NEMA standards and guideline publications, of which the document contained herein is one,
are developed through a voluntary consensus standards development process. This process
brings together volunteers and/or seeks out the views of persons who have an interest in the
topic covered by this publication. While NEMA administers the process and establishes rules
to promote fairness in the development of consensus, it does not write the document and it
does not independently test, evaluate, or verify the accuracy or completeness of any
information or the soundness of any judgments contained in its standards and guideline
publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature
whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, application, or reliance on this document. NEMA
disclaims and makes no guaranty or warranty, express or implied, as to the accuracy or
completeness of any information published herein, and disclaims and makes no warranty that
the information in this document will fulfill any of your particular purposes or needs. NEMA
does not undertake to guarantee the performance of any individual manufacturer or seller’s
products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA is not undertaking to render
professional or other services for or on behalf of any person or entity, nor is NEMA
undertaking to perform any duty owed by any person or entity to someone else. Anyone using
this document should rely on his or her own independent judgment or, as appropriate, seek
the advice of a competent professional in determining the exercise of reasonable care in any
given circumstances. Information and other standards on the topic covered by this publication
may be available from other sources, which the user may wish to consult for additional views
or information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents
of this document. NEMA does not certify, test, or inspect products, designs, or installations for
safety or health purposes. Any certification or other statement of compliance with any health
or safety—related information in this document shall not be attributable to NEMA and is solely
the responsibility of the certifier or maker of the statement.

© Copyright 2008 by the National Electrical Manufacturers Association.
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Foreword

The requirements in this Standards Publication are intended to reflect the latest standards affecting these
products. They are made available as a guide for the manufacturer and to assist the purchaser in
selecting and obtaining a suitable product. This Standards Publication applies to capacitors designed for
shunt connections to alternating-current power transmission and distribution systems operating at
frequencies of 50 or 60 hertz and below. The use of these standards is at the option of the individual
manufacturer and the purchaser. It is anticipated that those who utilize them will derive benefit from the
advantages of functional interchangeability. To assure a meaningful publication, copies were sent during
the draft stage to a number of individuals and organizations in the public and private sector having an
interest in or responsibility for the purchase, testing, application, use, or inspection of this product
category. The resulting comments and suggestions provided a vital user and general interest input to final
NEMA approval and resulted in a number of substantive changes being made in this publication.

This Standards Publication duplicates the requirements of the American National Standard for Shunt
Power Capacitors ANSI/IEEE 18-1992. Additional requirements are also covered, but they are not
intended to conflict with ANSI/IEEE 18-1992.

These standards are periodically reviewed by the Capacitor Section of NEMA for any revisions necessary
to keep them up to date with advancing technology. As future major revisions to this publication are
proposed, it is intended to offer to both individuals and organizations in the public and private sector a
further opportunity to participate in the development of this publication.

Proposed or recommended revisions should be submitted to:

Vice President, Engineering Department
National Electrical Manufacturers Association
1300 North 17" Street, Suite 1752

Rosslyn, VA 22209

At the time of publication, the member companies of the Capacitor Section are as follows:

ABB Inc.—Quebec City, PQ
GE Industrial Systems—Fort Edward, NY
Cooper Power Systems—Franksville, WI

© Copyright 2008 by the National Electrical Manufacturers Association.
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Section 1
REFERENCED STANDARDS AND DEFINITIONS

1.1 SCOPE

This standard applies to 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 or 60 Hz.

The values stated in U.S. customary units are to be regarded as the standard.

1.2 REFERENCED STANDARDS

American National Standards Institute
11 West 42nd Street
New York, N.Y. 10036

ANSI/IEEE 18-1992 Standard for Shunt Power Capacitors
ANSI/IEEE 100-1992 Dictionary of Electrical and Electronic Terms
ANSI/IEEE 1036-1992 Guide for Application of Shunt Power Capacitors

ANSI C37.30-1998 (IEEE 324-1971) Definitions and Requirements for High Voltage Air Switches,
Insulators and Bus Supports

ANSI/IEEE 21-1976 General Requirements and Test Procedures for Outdoor
Apparatus Bushings, Part 1

National Electrical Manufacturers Association
1300 North 17th Street, Suite 1847
Rosslyn, VA 22209
ICS 2-1993 (R2000) Industrial Controls and Systems:
Controllers, Contactors and Overload Relays, Rated Not More Than
2000 Volts AC or 750 Volts DC

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

National Fire Protection Association
Batterymarch Park
Quincy, MA 02269

NFPA 70-1999 National Electrical Code

1.3 DEFINITIONS
Unless listed below, definitions shall be as shown in ANSI/IEEE 18 or in ANSI/IEEE 100.

ambient temperature: The temperature of the surrounding cooling medium, usually air, which comes
into contact with the heated parts of the apparatus.

© Copyright 2008 by the National Electrical Manufacturers Association.



	CONTENTS
	Section 1�REFERENCED STANDARDS AND DEFINITIONS
	1.1 SCOPE
	1.2 REFERENCED STANDARDS
	1.3 DEFINITIONS

	Section 2�SERVICE CONDITIONS
	2.1 GENERAL
	2.2 ALTITUDE
	2.3 AMBIENT TEMPERATURE
	2.3.1 Maximum Ambient Temperature
	Table 2-1�AMBIENT AIR TEMPERATURE�DEGREES CELSIUS
	2.3.2 Minimum Ambient Temperature

	2.4 DETERMINATION OF AMBIENT  TEMPERATURE
	2.5 MOUNTING AND INSTALLATION OF CAPACITORS AND EQUIPMENT
	2.5.1 Position
	2.5.2 Arrangements
	2.5.3 Unusual Installation Requirements

	2.6 WORKING VOLTAGES
	2.7 MAXIMUM WORKING VOLTAGE
	2.8 MAXIMUM REACTIVE KVAR
	2.9 UNUSUAL SERVICE CONDITIONS

	Section 3�RATING STANDARDS
	3.1 BASIS OF RATING
	3.2 FREQUENCY

	Section 4�MANUFACTURING STANDARDS
	4.1 CAPACITOR TERMINALS
	4.2 PROVISION FOR MAKING CONNECTIONS TO CAPACITOR EQUIPMENT
	4.3 DISCHARGE DEVICES
	4.4 DIMENSIONS
	4.4.1 Mounting Hole Spacings
	4.4.2 Upright Non-Enclosed Substation Equipment
	4.4.3 Horizontal Non-Enclosed Substation Equipment
	Figure 4-2
	4.5 NAMEPLATE MARKING FOR CAPACITORS

	4.6 NAMEPLATE MARKING FOR RACKS AND HOUSINGS OR CAPACITOR EQ
	4.7 CAPACITOR BUSHINGS
	4.7.1 Operation
	4.7.2 Test Conditions
	4.7.2.1 Test Procedure
	4.7.2.2 Standard Conditions
	4.7.2.3 Correction Factor (D) for Variation in Air Density
	4.7.2.4 Correction Factor (H) for Variation in Vapor Pressur

	4.7.3 Voltage Measurements

	4.8 CIRCUIT BREAKERS, CONTACTORS, AND DISCONNECTING DEVICES
	4.8.1 Standards
	4.8.2 Ratings
	4.8.3 Application

	4.9 AUTOMATIC SWITCHING OF CAPACITORS
	4.9.1 Control
	4.9.2 Capacitor Switching Device
	4.9.3 Control Enclosure
	4.9.4 Voltage Control-Single Step
	4.9.5 Voltage Control-Multistep
	4.9.6 Current Control-Single Step
	4.9.7 Kilovar Control-Single Step
	4.9.8 Kilovar Control-Multistep


	Section 5�TESTING STANDARDS
	5.1 GENERAL
	5.1.1 Design (Type) Tests
	5.1.2 Routine (Production) Tests

	5.2 TEST CONDITIONS
	5.3 DESIGN (TYPE) TESTS
	5.4 ROUTINE (PRODUCTION) TESTS
	5.5 IMPULSE WITHSTAND TEST-CASE INSULATION (DESIGN TESTS)
	5.6 THERMAL STABILITY TEST (DESIGN TEST)
	5.6.1 Selection of Samples
	5.6.2 Test Method
	5.6.2.1 Mounting Conditions
	5.6.2.2 Ambient Temperature
	5.6.2.3 Test Voltage
	5.6.2.4 Temperature Measurement


	5.7 RADIO INFLUENCE VOLTAGE (DESIGN TEST)
	5.7.1 Equipment
	5.7.2 Test Voltages
	5.7.3 Method of Test
	5.7.4 Precautions in Making Tests
	5.7.5 RIV Limits

	5.8 VOLTAGE DECAY TEST (DESIGN TEST)
	5.9 SHORT-TIME OVERVOLTAGE TESTS (ROUTINE TESTS)
	5.9.1 Terminal-to-Terminal Tests
	5.9.2 Terminal-to-Case Tests

	5.10 CAPACITANCE TEST (ROUTINE TEST)
	5.11 LOSS TEST (ROUTINE TEST)
	5.12 DISCHARGE RESISTOR TEST (ROUTINE TEST)
	5.13 LEAK TEST (ROUTINE TEST)

	Section 6�GUIDE FOR THE APPLICATION AND OPERATION OF SHUNT C
	6.1 GENERAL
	6.2 RELIABILITY
	6.3 OVERVOLTAGE LIMITS AND PROTECTION
	6.4 OPERATING AND AMBIENT TEMPERATURES
	6.5 ABNORMAL OVERLOAD CURRENT
	6.6 INSPECTION AND MAINTENANCE
	6.7 FIELD TEST ON CAPACITORS
	6.7.1 Tests on Capacitors After Placement in Service
	6.7.2 Handling of Failed Capacitors

	6.8 FUSING GUIDELINES
	6.8.1 General
	6.8.2 Fuse Current Rating
	6.8.3 Fuse Voltage Rating
	6.8.4 Fuse Interrupting Rating
	6.8.5 Stored-Energy Transients
	6.8.6 Capacitor Protection Schemes
	6.8.6.1 Group Fusing
	6.8.6.2 Individual Fuses

	6.8.7 Maximum Inductive Fault Currents
	6.8.8 Application Information


	CP1cov.pdf
	NEMA CP 1



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




