
/(D v

AMTRAK

"'PECIFICATION

FOR

BIGH PERFORMANCE WIRE AND CABLE

SPECIFICATION +0-78-7

D.C.

MAY 9, 1971:5

NATIONAL RAILROAD PASSENGER CORPORATION

REVISION

A

B

APPROVED

~

~

DATE-
13}11

'fIliI?,

Date

silol,.'!

RELE.3.SEDBY: Ini tia1s

EQUJ:PMENT ENGINEERING m
~11-:'PROCUREMENT .,~

1_,

Date

S-/3r/13



PE-
~ document describes the phys ical and electrical
properties for 110°C rated ~ire and cable used on Amtrak
Rolling Stock.

GENERAL

All wire and cable procured under this specification must
exhibit the properties outlined ,in the specification and
must either be on Amtrak's approved source list, (paragraph
7.0) or must be approved, in writ.ng, by Amtrak Equipment
Engineering Department. ,.---,

WIRE CONSTRUCTION

Lmum

Conductor:
Coating:
Stranding:
Insulatlon:

Soft Annealed Copper
Tin •
Per AAR 589 (See parapgraph S.O)
Crosslinked Polyolefin

PROPERTIES

APPLICABLE DOCUMENTS

T~o. wire and cable manufactured under this specification

~.~l be tested and inspected in accordance' with the latest~es of the following standards , as appl ic~ble or as
modified herein:

AS'l'MB-33 -'Tinned Soft or Annealed Copper Wire

ASTM D-l49 - Test for 'Dielectric Breakdown Voltage &
Dielectric Strength of Electrical
Insulating Materials at Commercial Power

_ Frequencies,-
IPCEA S-19-81 - Rubber Insulated Wire & Cable

IPCEA 5-66-524 - Cross-Linked-Ther.mosetting-Polyethylen~
Insulated Wire & Cable for the Trans
mission' Distribution of Electrical'
Energy

UL 44 - Standard for Rubber Insulated Wire & Cable

IEEE Std. 383-1974 - Type Test of Class lE Electrical
Cable, Field Splices & Connectors
for Nuclear Power Generating
Statiors
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4.2 ELECTRICAL

Dielectric Strength per ASTM D-145
Insulation Resistance
Insulation Resistance K
Accelerated Water Absorption

Gravimetric 7 days @ 70°C
Electrical SIC 24 hours @ 75°C
Increase in Capacitance

1-14 Days (% of Original)
7-14 Days (% of Original)
Stability Factor after 14 days

4.3 PHYSICAL

Unaged
Tensile Strength, Min. PSI
Elongation at Rupture, Min. %

Aged
After air oven 7 days @ 158°C + 2°C

Tensile Strength (% of original)
Elongation (% of original)

Heat Distortion, 1 hour @ 200°C
Clause 4.3.6.1 CSA Std. C22.2 No. 0.3

Cold Bend, 120 hours @-55°C

Cold Bend, 2 ·inch Mandrel - 85°F
(per Paragraph 4.7.4.15 MIL-C-22759)

4.4 QUALIFICATION

700V/Mil Minimum
5000 megohms Minimum
17,500 Minimum

8MG/i~Maximum
6.0 Maximum

7.5 Maximum
1.5 Maximum
1.0

2000 Minimum
250 Minimum

90 Minimum
55 Minimum

20% t-1aximum

* 6KV-5 Minutes

* Pass

Tension Set: Test per IPCEA-S-66-524, Paragraph 6.4.11.4
(Except with gauge marks 4" apart). Requirement: 30%
Maximum

Ozone Resistance: After 24 hours exposure to an ozone
concentration of 0.03% by volume at 90°C + 2%, there shall
be no insulation cracks. -

Flammability Requirements: Insulated conductors shall pass
the flame tests described in Paragraph 6.19.6 of IPCEA
S-19-8l and the VW-l vertical flame test described in UL
Subject 44. The maximum afterburn after each flame
application shall be no greater than 3 seconds.

* Must Not Exhibit Cracking
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4.4 Qualification (continued)

Corrosion Tests:

A. Copper Mirror. (Ref. ASTM 2671) A 0.4 gram sample of
insulation shall be placed in the bottom of a 1/2 inch x
12 inch test tube. A copper coated glass mirror shall
be suspended 6 inches over the sample by a thin copper
wire. The lower two inches of the test tube shall be
heated to 175°C for 16 hours. Requirements: Shall not
remove more than 5% of the.copper film.

B. ~=id Gas Detection. A 1.0 mg sample shall be heated to
combustion in a closed quartz tube.--The resulting gases
shall be drawn through a detector tube (M~A· *91636)
using a special air sampling pump manufactured by Mine
Safety Apparatus Company. The amount of acid gas shall
be deter.mined by measuring the length of the color
change in the deteytor tube. Requirement: 300 PPM/MG A
maximum average. (350 PPM/MG maximum any single sample)

Oil Resistance: Bot Oil Swell Tests - I~sulated wires shall
be premeasured and immersed in a hot oil bath. After the
required exposure time, they shall be removed and measured
for the amount of swell.

Requirement:

A.

AS~ No.1-Oil 100 hours @150oC Max. % Swell 20
B.

AS~ No.2-Oil 100 hours @150oC Max. % Swell 40
C.

AS~ No.3-Oil 100 hours @150oC Max •.% Swell 50
D.

Diesel Oil 120 hours @ 60°C Max. % Swell' 15

NOTE: When tested in accordance with AAR589 (AS~ #2 oil at
121°C for 18 hours) the retention of tensile and elongation
shall be: Tensile - 70% Min~um, Elongation - 90% Minimum.

Smoke Emission: The test shall be performed in an N.B.S.
Smoke Chamber using 112 AWG wire insulated with 45 mils of
insulation. The procedures shall be per NFPA Standard 258
in the flaming (F) and non-flaming (N) modes.

Dm
(F) Flaming plus Radiant Furnace 447

(~) Non-Flaming Radiant Furnace 199

T16
T":05

11.6

T. 9 DM
7.15

27.1
..

DID - Max. Specified Optical Density

T16.- Time to reach critical Ds (Specified Optical
Density) .

T .9DM • Time to reach 90% of Dm
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4.4 Qualification (continued)

Abrasion Resistance: Rotating Scrap Abrader (Ref.
MIL-C-915). A 24 inch specimen shall be draped over an 8
inch rotating drum with two (2) 90° vee edge abrading tools
180° apart. Failure shall be detected by electrical contact
between abrading tool and conductor. The cable shall be
weighted with a 450 gram mass. Requirement: 2500 cycles
minimum.

Cut-Through Penetration: Specimen of insulated wire shall
be preconditi~~ed at 125°C for 1 hour. While at this
temperature, a weighted (1000 gm) 90°C cbisel cutting edge
shall be applied perpendicular to the longitudinal axis of
the specimen. Detection of cut-through shall be monitored
wit a 12 volt lamp circuit connected in series with the
plunger and conductor in the specimen. Requirement: 10
minutes minimum • . ..

,Crush Resistance: A wi=a ~~~?le shall be placed between two
(2) parallel flat plates and compressed until electrical
contact is detected across conductor to the plate.
Requirement: 7500 Ibs. minimum •

•
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APPROX. APPROX. NO. , SIZE

CONDUCTORINSULATIONMAXIMUM CABLE
en •...•

r-- •...•
AREA

SIZEEACII WIRETYPE OFDIAMETERTIlICKNESS (MILS) DIAMETER (INCIIES)b~
(CM)

AWGIN STRANDSTRANDING (INCIIES)600V2000V600V 2000V

1900

1819/30Cone.-.0523045.120 .150

2601

16
19(..0111

Cone..0603045•.130 .160

3831

1419/21Cone..010-3045.145 .115

6088

1219/25Cone..0903045.165 .195

_10910

1021/248uneh.1233045.200 .230

14950

811/24Cone •.1404555•250 .210

24640

661/24Cone..1~04555.310 .330

36160

591/24Rope.2204555.345 .365

42420

4105/24Rope.2104555.365 .385

50500

3125/24Rope.2604555.390 .410

60600

2150/24Rope.3254555.430 .450

90900

1225/24Rope.3905565.515 .535

111100
1/0215/24Rope.4205565.565 .585

~~

1313002/0325/24Rope.4605565.605 .630

181800

3/0450/24Rope.5655565.695 .115

222200

4/0550/24•Rope .5905565.150 .110

262600
650/24

.
Rope .6606515.810 •835

313100

115/24Rope.1406515.880 .900

z
313100 925/24Rope.1906515.960 .980

0
444400 1100/24Rope.81065151.025 1.045

H fi 535300 1325/24Rope.91080901.155 1.115
u 646400 1600/24Rope1.060-80901.245 1.265p ~ 111100 1925/24Rope1.12080901.325 1.345
fi U)

929200 2300/24Rope1.23080901.435 1.455
z 1111000 -2150/24. Rope1.310951101.595 1.6250 u

.
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6.0 IDENTIFICATION

The surface of the cable shall be printed with the following
information at intervals not greater than two feet:
Manufacturer, Insulation Type, Conductor Size, and Voltage
Rating.

7 .0 APPROVED VENDORS

1. ITT Suprenant Exane per Specification DAA1048A
2. Brand Rex Po1yrad XT per Spe-ifica~~on#BR-780
3. Haveg Industries, Inc. 113-25-2 per Spec~~ication #2754 B

, .
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Ftgur. 6.1
ElECTA ICAL IIIRE

"

•

1T0t ~n II:SCRIPflOrf ~--~ttFGllfG ,---- - -- AHT ,AHJIS-j

I

16 Am
1.0301

600VUANE InF1E1929U2SX9oo9094
2

14 AIIG.030liorN(JANE SURPREM"TfXEI921U25H9009092
J

12 AIIG(.030)600VElANE ,-ElANE-fXEl925U2S09009093

601W

ElANE ORfXE27241J2SL9009091
.

4 10 AHG

1.0301
5

8 AIm.045600V[lANE fX£]124U2509009085
6

6 AHG.04560111ElANE EOUALfXE6124U25P9009081

7

4 m;( •045 )600V(JANE F1E10524U25X9009086
8

2 AHG

1·045J

601NElANE fXE 1502402519009000
9

1/0 AWG.055600V(JANE fER SPECF1E27524U25P9009090

10

"0 AHG

I'055J

600VUANE fIIEJ2524U2"N901202;
•• 410 AWG.055liOOV[JANE 0-78-7FXE55024U2' 19009089

12

12 AIIG Coded Copper 19x25 601N Insrtnsul 200-C Ht TBllp
"\

2!iA90051.73

(Floor Heat) . 13 10 AWIi Copper 600V Stl tcone IRO"C Ht Tmp IFioor lIeltJ

2Sn90071i21
14

8 AWn Copper liOOV Stltcone IRO"C Ht Ternp Floor Heat 2ST9011879

15

16/2 AWG 601N Neoprene Jacket Type -SO- (""eel Slide)Alphl193525P9011647,Iii 16/2 ~JO Type ·SO· htra Flex tlnk (Eyetlal1 Light fixture) '91\9000259
17 12/2 AIIG Type ·50· 600V (Stlndby Recept) .:SP900494 2

18

10/3 ~'O Type 50 Extr. Flextble Spec 562.1
(

251900652119 3/3 AHG Type W 600V (Standby Recept) 25K901lS28
20 16/2 AWO Shielded Twisted Patr (Wheel SI!d~) Bel don871925T90116R6

21

16/2 Awa Shielded Twisted Pair (Wheel Slide) Alphl
,"
.3241 2!i.9012294

22 16/2 AWG 2 Condo Twisted, Onc OllCk, One Whtte ·f.xanc·ITT251/9011408
(PA Speakers)

SIIRPRENANT (f\
23 14/2 AWG 2 Condo Twisted and Shielded (Tratn Ltnc)ITT2!iX9iHI~III

SURPRENANT·

'": ..


