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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. 
 
The National Electrical Manufacturers Association (NEMA) and the Insulated Cable Engineers Association 
(ICEA) 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 
persons who have an interest in the topic covered by this publication. While NEMA and ICEA administers 
the process and establishes rules to promote fairness in the development of consensus, they do not 
independently test, evaluate, or verify the accuracy or completeness of any information or the soundness 
of any judgements contained in its standards and guideline publications. 
 
NEMA and ICEA disclaims liability for 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 and ICEA disclaims and makes 
no guaranty or warranty, expressed 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 and ICEA do 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 and ICEA are not undertaking to render 
professional or other services for or on behalf of any person or entity, nor is NEMA and ICEA 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 judgement 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 and ICEA have no power, nor do they undertake to police or enforce compliance with the contents 
of this document. NEMA and ICEA do 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 ICEA and is solely the 
responsibility of the certifier or maker of the statement. 

https://www.elecenghub.com/ICEA/911574434/ICEA-T-27-581?src=spdf


ICEA T-27-581/NEMA WC 53-2008 
Page i 

© Copyright 2008 by the National Electrical Manufacturers Association and the Insulated Cable Engineers 
Association, Incorporated. 

CONTENTS 

Page 

                         
Foreword                                                                                                                                                       iv 
Section 1 GENERAL                                                                                                                                      1 
1.1 SCOPE............................................................................................................................................. 1 
1.2 REFERENCES................................................................................................................................. 1 

1.2.1Normative References ............................................................................................................. 1 
Section 2 ELECTRICAL METHODS                                                                                                              4 
2.1 CONDUCTOR DC RESISTANCE.................................................................................................... 4 

2.1.1Method When Sample Nominal Resistance is 1 Ohm or More ............................................... 4 
2.1.2Method When Sample Nominal Resistance is Less Than 1 Ohm ........................................... 4 
2.1.3Precautions for Short Sample Method ..................................................................................... 4 
2.1.4Converting Measured Conductor Resistance to Resistance at 25ºC....................................... 5 

2.2 VOLTAGE TESTS ON COMPLETED CABLES............................................................................... 5 
2.2.1General..................................................................................................................................... 5 

2.2.1.1.1 Single Conductor Cable and Assemblies without an Overall Jacket.................... 6 
2.2.1.1.2 Multiple-conductor Cable with an Overall Jacket ................................................. 6 

2.2.2ac Voltage Test ........................................................................................................................ 6 
2.2.3dc Voltage Test ........................................................................................................................ 6 
2.2.4Spark Testing ........................................................................................................................... 6 

2.3 INSULATION RESISTANCE............................................................................................................ 8 
2.3.1Single Conductor Cables.......................................................................................................... 8 
2.3.2Multiple Conductor Cables ....................................................................................................... 8 
2.3.3Method to Determine the 1°F Coefficient Factor for an Insulation ........................................... 8 
2.3.4Converting Insulation Resistance to Insulation Resistance Constant ...................................... 9 

2.4 DISSIPATION FACTOR (DF), CAPACITANCE (C), AND DIELECTRIC CONSTANT.................. 11 
2.5 SUITABILITY OF INSULATION COMPOUNDS FOR USE ON DC CIRCUITS IN WET                  

LOCATIONS .................................................................................................................................. 11 
2.6 ACCELERATED WATER ABSORPTION TEST, ELECTRICAL METHOD AT 60 Hz (EM-60) .... 12 
2.7 DIELECTRIC CONSTANT AND VOLTAGE WITHSTAND FOR NONCONDUCTING STRESS 

CONTROL LAYERS....................................................................................................................... 12 
2.8 SPECIFIC SURFACE RESISTIVITY.............................................................................................. 13 
2.9 U-BEND DISCHARGE RESISTANCE ........................................................................................... 13 
2.10 TRACK RESISTANCE ................................................................................................................... 13 
2.11 VOLUME RESISTIVITY ................................................................................................................. 14 

2.11.1Conductor Stress Control..................................................................................................... 14 
2.11.2Insulation Shield ................................................................................................................... 14 
2.11.3Four-electrode Method......................................................................................................... 15 

2.12 SEMICONDUCTING JACKET RADIAL RESISTIVITY TEST........................................................ 15 
2.12.1Sample Preparation.............................................................................................................. 15 
2.12.2Test Equipment Setup.......................................................................................................... 17 
2.12.3Calculation............................................................................................................................ 17 

2.13 Dry Electrical Test for Class III Insulations (Shielded Medium Voltage                  Only) ................ 18 
2.13.1Test Samples ....................................................................................................................... 18 
2.13.2Test Procedure..................................................................................................................... 18 
2.13.3Electrical Measurements...................................................................................................... 18 

2.14 Discharge Resistance Test for discharge resistant Insulation ....................................................... 18 
2.14.1Test Specimens ................................................................................................................... 18 
2.14.2Test Environment ................................................................................................................. 18 
2.14.3Test Electrodes .................................................................................................................... 19 

2.15 Wet Insulation Resistance Stability (600 – 2000 Volts).................................................................. 19 
Section 3 DIMENSIONAL METHODS                                                                                                         21 
3.1 CONDUCTOR CROSS-SECTIONAL AREA BY DIAMETER MEASUREMENTS......................... 21 
3.2 THICKNESS OF COMPONENTS OVER A CONDUCTOR........................................................... 21 

https://www.elecenghub.com/ICEA/911574434/ICEA-T-27-581?src=spdf

