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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) 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, 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 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.



Section 1
11
1.2
1.3

14
Section 2
2.1
2.2

23
2.4
25
Section 3
3.1
3.2
Section 4
4.1

4.2

Section 5
51
52

5.3

5.4
Section 6

6.1

HP 3-2001

Pagei
CONTENTS
Page

0] (=1 o] o [PPSR ii
GENERAL
o 0] o -SSP 1
Referenced Standards and SPecCifiCationS...........ooiuiiiiiiiiiii e 1
Recommended USES OFf WiIIE TYPES .....uuuiiiiiiie it e e e e s sttt e e e e e e s st e e e e e s e e sntaaaeeeae e e s nnnneees 2
1.3 L TP ET 2
1.3 2 TP B, 2
1.3.3  TYPC EE 2
Part Identification NUMDBEr (PIN) ....ceiieiiiiiieiie et e e s e e e e e e e e e e e e e e enneeees 3
CONDUCTORS
(0] oo 011 (o] IV F= 1 (= = | SRR 5
1070] oo [ o3 (o] G @ = 111 Vo [T 5
2.2.1  Silver-Coated CONAUCLONS ........ueeiiiieeiiiiiie e e e ettt e e e e e e et e e e e e e e e aenbaeeeeaaa e e e aanneeeeeeas 5
2.2.2  Nickel-Coated CONUUCTONS ........uuiiiirierrie ittt 5
LS 1= 10T 1o S 5
MinNiIMUM CONAUCTOT DIAMEBLET .....eeiiieie it e e e e e s e e e e e e e e nnnees 5
(7o) a0 [8 o3 (o] ST o] [T RSP 5
INSULATION
LCT=T T | TSR 7
o I o R [ TS0 = o] o P PRSP 7
WIRE IDENTIFICATION
(O] (oW1 (o =T o1 1) o= 11T o D PP PRSPPI 12
o O R I | o B 1 ] 1= SRR 12
Identification DY PrINtING .........oo e a e e e e 12
4.2.1 Identification Of ProQUCT ........ooiueiiiiii e 12
PHYSICAL AND ELECTRICAL REQUIREMENTS
LCT=T T | RPN 13
Quality Conformance Inspection of Finished Product............ccccooiiiiiiiiiiiiiiieiieee, 13
L A B L= {1 11T LRSS 13
5.2.2  Sampling INSPECHION.......cciiiiiieii et e e s s e e e e e s r e e e e e s e st eeaaeesannrnrneeeeas 13
W OTKIMANSIID ..ot e b e e s ettt e e et e e e e st e e enbeeeeennes 13
Materials CertifiCatiON..........ou ettt e e e e e e e e e e e e 13
TEST PROCEDURES
[ 0N S o= | =] £ PP RERPT 15
6.1.1  TeSE TEMPEIALUIE .....coeiiiiiiiiiitei ettt ettt ettt et ettt e eeeesaaesesesesesssssnnnnes 15
L I Y = T o o = Lod GO 1= PSSO 15
6.1.3 Insulation Tensile Strength and EloNgation...............ccoooiiiiiiiiiiie e 15
6.1.4 DIimensional INSPECLION........c..uuiiiiiee it e e e s e e e e e e ennraeeees 15
L I T ] 11 1= Vo [~ PP EUPT T 16
6.1.6  Marking and Stripe DUrability ............cccuviiiiiiei i 16

© Copyright 2002 by the National Electrical Manufacturers Association.



HP 3-2001

Page ii
A = (= Tod LTt | =T £ PR OURPPRPPRRPPIN 17
6.2.1  CONAUCIOr RESISTANCE......cciiiiiiiieiiee ettt 17
6.2.2 High-Frequency or Impulse SPark TSt .......cou i 17
6.2.3  DIEIECIIC SrENGLN....eiiii e 17
Section 7 PACKAGING
7.1 PacCKiNg REQUINEMENTS ....coiiiiiiieiiiee ettt ettt e e e e e ettt e e e e e e e e e aanb e e e e e e e e e e e anneseeeeeaeannes 19
7.2 0= 1 7= 11T PSSR 19
7.3 0= o 1 SRR T UUPPRPRPT 19
Section 8 ORDERING DATA
8.1 Ordering INFOMMELION ...t e et e e e e e e s st e e e e e e e e aneeeaaeens 20
Appendix A MEASUREMENT AND CALCULATION DATA FOR TABLE 2 .....cooiiiiiiiiiiieeee 21

© Copyright 2002 by the National Electrical Manufacturers Association.



HP 3-2001
Page iii

FOREWORD

This standard publication was developed by the NEMA High Performance Wire and Cable Section. It was
developed to assure that these types of hook-up wire can be procured and that they will meet
requirements associated with high reliability commercial electrical and electronic equipment in which it is
used. Compliance with provisions of this Standards Publication is strictly voluntary and any certification of
compliance is left to the discretion of the buyer and seller.

This Standards Publication was designed as a non-government standard for replacement of MIL-W-16878
PTFE insulated wire slash sheets (/4, /5, 16, /20 through /27, /34, and /35).

This Standards Publication was developed by the High Performance Wire and Cable Section of NEMA.
Section approval of the standard does not necessarily imply that all section members voted for its approval or
participated in its development. At the time it was approved, the Section was composed of the following
members:

Alcatel/Nexans—EIm City, NC

General Cable—Willimantic, CT

Cable USA Inc.—Naples, FL

Furon Company/Dekron Division—Akron, OH
Judd Wire Inc.—Turner Falls, MA

Quirk Wire Company Inc.—West Brookfield, MA
Radix Wire Company—Cleveland, OH
Raychem/Tyco Corporation—Menlo Park, CA
Rockbestos/Surprenant Cable Corp.—Clinton, MA
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Section 1
GENERAL

1.1 SCOPE

This Standards Publication covers specific requirements for PTFE (polytetrafluoroethylene) insulated solid
and stranded wire, designed for the internal wiring of high reliability electrical and electronic equipment.
This Standards Publication addresses 250 volt (Type ET), 600 volt (Type E), and 1000 volt (Type EE) wire
and permits continuous conductor temperature ratings of -65°C to +200°C with silver-coated conductors
and -65°C to +260°C with nickel-coated conductors. These types of hook-up wire are used when the
following properties are called for:

» High temperature resistance

+ Low temperature resistance

* Low dielectric constant

* Solder iron resistance

» Resistance to cleaning solutions or a variety of chemicals that may come in contact with either
the wire or the equipment

» Good flexibility and flex life when stranded conductors are used

1.2 REFERENCED STANDARDS AND SPECIFICATIONS

The following publications are adopted in part, by reference in this publication, and are available from the
organizations below.
American Society For Testing and Materials
100 Barr Harbor Drive
West Conshohocken, PA 19428-2959

B 3-95 Soft or Annealed Copper Wire

B 286-95 Copper Conductors for Use in Hook-up Wire for Electronic Equipment

B 298-99 Silver-Coated Soft or Annealed Copper Wire

B 355-95 Nickel-Coated Soft or Annealed Copper Wire

B 452-93 Copper Clad Steel Wire for Electronic Applications

B 501-99 Silver-Coated Copper-Clad Steel Wire for Electronic Applications

B 559-93 Nickel-Coated Copper-Clad Steel Wire for Electronic Applications

B 624-99 High-Strength, High Conductivity Copper-Alloy Wire for Electronic Application
D 3032-98 Hook-up Wire Insulation

D 4895-98 PTFE Resin Produced from Dispersion
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	Table 4-1
	LENGTH OF LAY OF STRIPES
	Table 7-1 specifies the minimum lengths and quantity of lengths per spool or reel that are acceptable unless otherwise specified.

