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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
administer the process and establish 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 disclaim 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 disclaim and make 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 are 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 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 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.

© 2016 National Electrical Manufacturers Association

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/ICEA/119384264/ICEA-T-27-581?src=spdf

Section 1
1.1
1.2

Section 2
2.1

2.2

2.3

2.4
2.5
2.6
2.7
2.8
29
2.10
2.11

2.12

2.13

2.14

2.15
Section 3
3.1
3.2

ANSI/NEMA WC 53/ICEA T-27-581-2016

Page i
CONTENTS

0111, o T SRS iv
=T o = - | 1
S T o= SR 1
oY =Y (=Y T SRS 1
1.2.1  Normative ReferEnCeS.......cooiii e 1
[ L= o €Tz L =T £ T Yo = 4
ConAUCIOr AC RESISTANCE ......eiiiiiiiiiiee e 4
2.1.1  Method When Sample Nominal Resistance is 1 Ohm or More.........ccccccoveviiieenieene 4
2.1.2 Method When Sample Nominal Resistance is Less Than 1 Ohm ..........ccocccoiiienens 4
2.1.3  Precautions for Short Sample Method ..o 4
2.1.4 Converting Measured Conductor Resistance to Resistance at 25°C...........ccccccvevnene 5
Voltage Tests on Completed Cables.......cooiii i 5
P22 B C 1= o 1T - | SRS 5
2.2.2  AC VORAGE TS it 6
2.2.3  dC VORAGE TSt it 6
2.2.4  SPATK TESHNG .eeeiutiiiiuiie ettt ettt ettt et e s et e s sbe e e sabe e e be e e easeesneeesaneaans 7
INSUIAtiON RESISTANCE ......oiiiiiiiie e e 8
2.3.1  Single ConduCIOr CabIEs........ccceiiiiiiiiieiii et 8
2.3.2  Multiple Conductor CabIes ...........oouiiiiii i 8
2.3.3 Method to Determine the 1°F Coefficient Factor for an Insulation.............ccceeeeiiene 8
2.3.4 Converting Insulation Resistance to Insulation Resistance Constant.............ccccoc....... 9
Dissipation Factor (Df), Capacitance (C), and Dielectric Constant..........cccoccceeiiiiiiiiiennnns 11
Suitability of Insulation Compounds for Use On Dc Circuits in Wet Locations ...........ccccocee... 11
Accelerated Water Absorption Test, Electrical Method at 60 hz (Em-60)..........ccccevviierennnnne. 12
Dielectric Constant and Voltage Withstand for Nonconducting Stress Control Layers........... 12
Specific Surface RESISHIVITY ...ccoieiiiii e 13
U-Bend Discharge ReSISTANCE .........oooiiiiiiiii e e 13
TraCK RESISTANCE ...ceeiiiiieee ettt e et e e e e e e e e e e e e e e e e e e neneeeas 13
VOIUME RESISTIVILY ..uveeeeeiieiee ettt e e e s e e e eanre e e e nnes 14
2.11.1  Conductor SIreSS CONTIOL ......coiiiiiiie ettt 14
2.11.2 INSUlAtioN ShIEIA ... ..eiiii e e 14
2.11.3 Four-electrode Method ..o 15
Semiconducting Jacket Radial Resistivity Test........cccviiiiiiii e 15
2.12.1 Sample Preparation..... ..o e 15
2.12.2 Test EQUIPMENT SEIUP ...veiiiiiecee et 17
2.12.8  CalCUIAION ... e 17
Dry Electrical Test for Class Il Insulations (Shielded Medium Voltage Only).........cccceeoeeenneen. 18
2131 TSt SAMPIES...cciiieiee ettt ettt e et e et et e et e et e e neeenneeas 18
P T2 =Tl (o ToT= T [V = S 18
2.13.3 Electrical MEasUIrEMENIS ........uiiiiiiiie et 18
Discharge Resistance Test for discharge resistant Insulation ...........cccoociiiiiiiiiiiiieenen, 18
2141 TeSt SPECIMENS ....ciiiiiiiie ettt b e esb e e sar e sbeeennneas 18
2.14.2 TeSt ENVIFONMENT ....ooiiiiiiie et et e e et e e e e e e e nae e e e nes 18
2.14.3 TeSt ElECIOUES. ....eiieiiieee e e 19
Wet Insulation Resistance Stability (600—2000 VOIS).......occueveiiiieieiiiiiee e 19
Dimensional Methods..........cociiiiiiii s e e 21
Conductor Cross-Sectional Area by Diameter Measurements .........cccccceveeviieeiec e 21
Thickness of Components Over @ CONAUCTON .........eii i 21
3.2.1  Optical Measuring Device Method for Any Component .........c.cccceevieeeienenceneneeenneen. 21
3.2.2 Micrometer Method for Unbonded Components .........ccoceverereiieenieeeiie e 21
3.2.3 Extruded Insulation or Insulation Shield or Jacket ..........ccooeiiiiiniiiiiie, 21
R = o1 TP PP TPPPPO 21
B.2.5  SREAIN bt r e aee s 22

© 2016 National Electrical Manufacturers Association

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/ICEA/119384264/ICEA-T-27-581?src=spdf

ANSI/NEMA WC 53/ICEA T-27-581-2016

Page ii

3.3

3.4
Section 4
41
4.2
4.3

4.4
4.5
4.6
4.7
4.8
4.9
4.10

4.11

412
4.13
4.14

4.15
4.16

417
4.18
4.19

3.2.6 Bedding and SEIVINGS ......ccoouiiiriiiirie et 22
Diameter over Cable COMPONENTS ......ccoviiiiiieiiee e 22
3.3.1 Micrometer Method for CONAUCTOrS .......couii i 22
3.3.2 Method for Any Component Except ConAUCIOrS .......coeiiiriiiiiee e 22
3.3.3 Tape Method for Any Component Having a Diameter 0.750 in. (19.1 mm)

(o] g C =T L RSP STR 22
Protrusion and Convolution MeasuremMeENt ..........coociieiiiiiiie et 22
Physical Methods.......ccciiuiiiiiiiirr s s s s e s s n e e es s 24
Adhesion (SHPPING FOICE) ... ..oi i 24
L0701 (o [ =TT o o IR PP SOP T OU PR UPPTOPRRTRP 24
Heat Deformation (DiSTOrtioN)..........eoiuii i 24
4.3.1  Insulation Deformation............ooeiiiie e 24
4.3.2 Deformation of Jackets, Insulating and Conducting.........cccccoevreeieniieice e, 26
Flexibility Test for INterloCKed ArMOr ........ooi i 26
LI L U= 153 =L = S 26
Gravimetric Water ADSOIPLON ... e e ene 27
Direction and Length Of Lay.......ooceioiiiiie et 28
Jacket Irregularity INSPECHION ........eii i 28
[ (oY O =TT o T = S USSR 29
Vertical Tray FIame TeSt ...t sane e 29
4.10.1 70,000 BTU ..ottt bt esbe e an e sar e e e ene e e sne e e neeas 29
4.10.2 210,000 BTU .eeieiiiiiiiiie ettt sttt e s be e ar e sb e e e ane e e sneeeneeas 29
Physical And Aging Tests for Insulation, Jackets, and Nonmetallic Conducting Materials..... 29
o I I TS T- 0 ] oo SRR 29
4.11.2 Number of Test SPECIMENS ........eviiiie e 30
4.11.3 Size and Preparation of SPECIMENS ......cooiiiiiiiieie e 30
4.11.4 Calculation for Area of Test SPECIMENS ......coocii i 30
4.11.5 Physical TeSt ProCeAUIES.........oii i e e 31
o I I T = (= (=T T U PP P TPPPP 31
4.11.7 Tensile SIrength Test ... 31
4.11.8 TenSile SIrESS TEST....eii ittt 31
4.11.9 ElONQAION TEST .. ettt sr e e 32
41110 St TOSE it r e e ane e b e neeas 32
o O B ¥ 1T To T =T £ PRSPPI 32
4.11.12 Physical Tests for Nonmetallic Conducting Materials Intended for Extrusion............ 33
ADSOrPtioN COFFICIENT ... s 33
[T = Y ] T o] SRR 33
Environmental Cracking .. ...ooeee ettt e et e e e e mte e e neeenneeas 33
O o I =Ty ST oY=t o =T o SRS 34
4.14.2 TSt PrOCEAUIES .....eeeiiiieieee ettt sebe e e e e e e nnes 34
Method For Flexibility Test for Continuous Corrugated Armor...........ocveieeenieeiien e 34
SHINKDACK TEST ...ttt e et e st e e rbe e e st e e snee e sabeeans 34
4.16.1  Sample Preparation..... ... 34
4.16.2 TSt PrOCEAUIE .....eiieiiietee ettt sb e e anr e e sneeenneeas 34
Wafer Boil Test for Conductor And Insulation Shields ...........cccoooviiiiiinieneeeeee, 34
Extruded Insulation Shield Removeability (Field Strippability) Test........ccccocviiiiiiiviieeen, 35
Tightness of Polyethylene Jacket to Sheath Test ..o, 35

© 2016 National Electrical Manufacturers Association

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/ICEA/119384264/ICEA-T-27-581?src=spdf

