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FOREWORD

-

1. This document supplements departmental manuals, directives, military
standards, and so forth, and provides basic information on shipboard cables. 1t
contains listings of shipboard cables, .data tables, and supersession information,
and should provide valuable facts and guidance to persommel responsible for the
design, handling, installation, and maintenance of shipboard cable.

2. The "Cable Comparison Handbook" was first published in 1946 to facilitate
utilization of electrical shipboard cable, and to assist in the planning of cable
installations. A reprint was issued in 1948, and revised editions were printed
in 1953, 1956, 1960, 1964, 1975, and 1977. This 1988 ‘edition contains
information on current cables. The information is based on current data, Section
304 of the General Specifications for Ships of the United States Navy, and
MIL-C-915, MIL-C-24640, and MIL-C-24643.

3. For many years most of the shipboard power and lighting cables for fixed
installation used silicone-glass insulation, polyvinyl chloride Jacket, aluminum
armor,’ and watertight construction. It was.determined that cables with all of
these features were not necessary for many applicatioms, especially for
applications within watertight compartments and non-critical areas above the
watertightness level. Therefore, for applications within watertight compartments
and non-critical areas, a new family of non-watertight lower cost cables was
designed. This new family of cables is electrically and dimensionally
interchangeable with silicone-glass insulated cables of equivalent sizes, and is
‘covered by MIL-C-915. '

Additionally, cables jacketed with polyvinyl chloride presented the dangers
of toxic fumes and dense, impenetrable smoke when undergoing combustion. These
"hazards became increasingly evident when an electrical fire smoldered through the
cable ways aboard the DDG 19 (USS TATTNALL). Because of the overvhelming amount
of smoke and fumes, firefighters were unable to effectively control the fire, and
a large amount of damage resulted. A new family of low smoke, low toxic cable,
constructed with a polyolefin jacket vice polyvinyl chloride jacket, conforms to
rigid coxic and smoke indexes and effectively reduces the hazards associated with
the polyvinyl chloride jacketed cables. The new low smoke cable is covered by
MIL-C-24643.

A family of lightweight cables has also been introduced to aid in the
elimination of excessive weight from the fleet. Considering the substantial
amount of cable present on a ship or submarine, a reduction in cable weight will
have a considerable impact on the overall load, thus improving performance and
Increasing efficiency. This new family of lightweight cables is constructed from
cross-linked polyalkene and mica polyimide insulation, and a cross-linked
polyolefin jacket. The lightweight cable is covered by MIL-C-24640.

4. Cables are listed in this handbook by general classification according to
application and design. Electrical shipboard cables are under control of the
Defense Industrial Supply Center, and are covered in Navy Stock List of General
Stores, FSC 6145.
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1. SCOPE

1.1 Scope. This handbook is intended to aid supply and installing
activities in utilization of electric shipboard cable, particularly in the
selection of alternate or substitute cables for use in lieu of specified types
and sizes which might not be immediately available. It is also intended to aid
in selecting currently available items for replacement of obsolete items. This
handbook does not cover shore-use cable, magnet wire, coaxial cahles, or radio
frequency special cables used in connection with minesweeping and harbor defense.

2. REFERENCED DOCUHENTS

2,1 Goverpment documents.

2.1.1 Specifications. Unless otherwise specified, the following
specifications of the issue listed in that issue of the Department of Defense
Index of Specifications and Standards (DoDISS) specified in the solicitation form
a part of this handbook to the extent specified herein.

SPECIFICATIONS

MILITARY
MIL-C-915 - Cable and Cord, Electrical, for Shipboard Use,
General Specification for.
MIL-C-24640 - Cable, Electrical, Lightweight, for Shipboard Use,
‘General Specification for.
MIL-C-24643 - Cable and Cord, Electrical, Low Smoke, for Shipboard
Use, General Specification for.

(Copies of specifications required by contractors in connection with
specific acquisition functions should be obtained from the contracting activity
or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of
this handbook arid the references cited herein, the text of this handbook shall -
take precedence.

3. DEFINITIONS

3.1 Awmpacity. Ampacity is an eleccrical property denoting current carrying
capacicy.

3.2 Circuit integrity. Circuit integrity indicates cable construction and

provides added protection that will allow that cable to function for a longer
period under fire conditions.

4. GENERAL DESCRIPTION OF DATA AND CABLE TYPES

4.1 General description of date and cable es. General information
concerning cable types is specified in 4.1.1 through 4.1.8, below.
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4.1.1 Cable types and conétggctgon. A list of cable types and construction
characteristics is provided in 5.1, 5.2, and 5.3. Cables listed are in

accordance with MIL-C-24643 (for low smoke cable), MIL-C-24640 (for liphtweight
cable), and MIL-C-915 (for shipboard cables). Cables are listed alphabetically
within application and design characteristics. This listing provides a brief
description of the number of conductors and the type of insulation and jacketing
employed in construction.

4.1.2 JIdentification jinformation. A list of conductor identification

methods employed for various types of cables is provided in 5.4,

4.1.3 Cable available through military specifications (tables I, II, and
ILI). Tables I, II, and III provide a listing of cables, available through
military specifications, according to general application. This list is intended
to aid in the selection of cables for different applications. .

4.1.4 Comiercia -available cables (table IV). Table 1V provides a list
of commercially-available cables according to general application.

4.1.5 ersession data (table V). Table V lists cable types
alphabetically using MIL-C-915 cable designations. Cable types which were
covered by previous specifications are listed with the corresponding present

type.

4.1.6 sical characteristics and electrical ratings of cables tables.VI
VII, and VII1). Tables VI, VII, and VIII contain information concerning physical

characteristics and electrical ratings at normal operating temperatures. Cables
. must not be loaded in excess of these maximum ratings. Additional explanations
applicable to tables VI, VII, and VIII are as follows:

(a) Cables are listed according to military specification sheet,
functional category within that military specification sheet
(such as watertight and non-watertight, flexing, and non-flexing,
power and lighting, communications and electronics), and size and
type designation within each table.

(b) Rated voltages are not listed for cable types designed for voice
communication, analog or digital data transmission, or sending
circuits such as sonar and pyrometer. The applicability of these
types must be determined from additional circuit parameters such
as signal waveform, frequency and peak amplitude, signal
fidelity, pulse duration and recurrence frequency, attenuation,

. and frequency bandwidth. ‘

(c¢) The notation Ind/Avg denotes that individual conductors can carry
the current listed under Ind, provided the average of all
currents in the individual conductors does not exceed the value
listed under Avg.

(d) The measurement point for minimum radius of bend should be that
surface of the cable jacket which is on the innermost portion of
the cable bend. Dimensions listed are approximately eight times
the overall diameter of the cable or cord. However, during
installation or operation, a dimension of approximately twelve
times the cable overall diameter for conduit bends, sheaves, and
other curved surfaces around which the cable or cord may be
pulled under tension should be used.

2
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(e) Unless otherwise indicated, all conductors are of the same size.
Unless otherwise indicated, all conductors are soft, annealed
copper. For additional data covering conductor stranding and
conductor dimensions, see MIL-C-915, MIL-C-24640, and
MIL-C-24643. .

4.1.7 ac dexating facto table . Table IX lists ampacity
derating factors for ambient temperatures above 50 degrees Celsius (°C) (see
5.9).

4.1.8 ac atings for degaussing cable. Table X lists the ampacity
ratings (maximum amperes per conductor) for degaussing cables.

5. DETAILED REQUIREMENTS

5.1 Cable types and construction charactexistics (as specified in

MIL-.C-24643) 1ist. Cable types and construction characteristics (as specified in
MIL-C-24643) are as follows:

LSCVSF

400-Hertz (Hz) alrcraft sérvicing: three ethylene propylene rubber
insulated conductors and one uninsulated conductor, overall
cross-linked polyolefin jacket.

LSDCOP - Double conductor, oil-resistant, portable cord: ethylene propylene

' rubber or cross-linked polyethylene insulation, and cross-linked

, polyolefin jacket. . ’

LSDHOF - Double conductor, heat and oil-resistant, flexible: ethylene propylene -
rubber insulation, cross-linked polyolefin jacket.

LSDNW - Double conductor: ethylene propylene rubber or cross-linked
polyethylene insulation, cross-linked polyolefin jacket, unarmored.

LSDNWA - Double conductor: ethylene propylene rubber or cross-linked -
polyethylene insulation, cross-linked polyolefin jacket, armored.

LSDPS - Double conductor, power: silicone rubber insulation, glass braid,
silicone rubber jacket, armored. .

LSDRW - Double conductor: ' cross-linked polyethyleme insulation, cross-linked
polyolefin jacket, unarmored. '

LSDRWA - Double conductor: cross-linked polyethylene insulation, cross-linked
polyolefin jacket, armored. ’

LSDSGA - Double conductor: silicone rubber and glass braid insulated, cross-
linked polyolefin jacket, armored.

LSDSGU - Double conductor: silicone rubber and glass braid insulated, cross-
linked polyolefin jacket, unarmored.

LSECM - Eight pairs shielded, and eight groups of seven conductors for each
group: cross-linked polyethylene insulation for the conductors of each
pair, braided shield over each pair; ethylene prepylena rubber or
cross-linked polyethylene insulation for the conductors of the groups
of seven; crosslinked polyolefin jacket, unarmored.

LSECMA - Eight pairs shielded, and eight groups of seven conductors for each
group: cross-linked polyethylene insulation for the conductors of each
pair, braided shield over each pair; ethylene propylene rubber or
cross-linked polyethylene insulation for the conductors of the groups
of seven; cross-linked polyolefin jacket, armored.

LSFHOF - Four conductors, heat and oil-resistant, flexible: ethylene propylene
rubber insulation, cross-linked polyolefin jacket. '




LSFNW

LSFNWA

LSFPS

LSFSGA
LSFSGU
LsSMA

LSMCOS

LSMDU

LSMDY

LSMHOF

LSMMOP

LSMNW
LSMNWA

LSMRI

LSMSCA
LSMSCS
LSMsCU
LSMU

LSMUS

LSPBTM
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Four conductors: ethylene propylene rubber or cross-linked polyethylene
insulation, cross-linked polyolefin jacket, unarmored.

Four conductors: ethylene propylene rubber or cross-linked polyethylene
insulation, cross-linked polyolefin jacket, armored.

Four conductors, power: silicone rubber.insulation, glass braid,
gilicone rubber jacket, armored.

Four conductors: silicone rubber and glass insulated, cross-linked
polyolefin jacket, armored.

Four conductors: silicone rubber and glass insulated, cross-linked
polyolefin jacket, unarmored.

Multiple conductor: ethylene propylene rubber or cross-linked
polyethylene insulation, cross-linked polyolefin jacket, armored.

Multiple conductor, oil-resistant, shielded: ethylene propylene rubber

or cross-linked polyethylene over .pairs, or over assembly, cross- -1linked

polyolefin jacket.

Multiple conductor, degaussing: ethylene propylene or cross-linked
polyethylene insulation, cross-linked polyolefin jacket, unarmored.

Multiple conductor, degaussing: ethylene propylene or cross-linked
polyethylene insulation, cross-linked polyolefin jacket, armored
between double-layer jacket.

Multiple conductor, heat and oil-resistant, flexible: ethylene
propylene rubber or cross-linked polyethylene insulation, cross-linked
polyolefin jacket. )

Multiple conductor, microphone, oil-resistant, portable: ethylene
propylene rubber or cross-linked polyethylene insulation, cross-linked
polyolefin jacket. .

Multiple conductor: ' ethylene propylene rubber or cross-linked
polyethylene insulation, cross-linked polyolefin jacket, unarmored.

Multiple conductor: ethylene propylene rubber or cross-linked
polyethylene insulation, cross-linked polyolefin jacket, armored.

Multiple conductor: ethylene propylene rubber or cross-linked
polyethylene insulated, without fillers, no overall jacket,

Multiple conductor, shielded: ethylene propylene rubber or cross-linked
polyethylene insulation, overall braided shield, cross-linked
polyolefin jacket, unarmored. . . .

Multiple conductor, shielded: ethylene propylene rubber or cross-linked
polyethylene insulation, overall braided shield, cross-linked
polyolefin jacket, armored.

Multiple conductor: silicone rubber insulated-glass braided conductors,
crossa-linked polyolefin jacket, armored.

Multiple conductor: silicone rubber insulated-glass braided conductors,
cross-linked polyolefin jacket, double overall shielded.

Multiple conductor: silicone rubber insulated-glass braided conductors,
cross-linked polyolefin jacket, unarmored.

Multiple conductor: ethylene propylene rubber or cross-linked
polyethylene insulation, cross-linked polyolefin jacket, unarmored.

Multiple conductor: ethylene propylene rubber or cross-linked
polyethylene insulation, cross-linked polyolefin jacket, double overall
shielded.

Pyrometer base multiple pairs: ethylene propylene rubber or cross-
linked polyethylene insulation on one copper and one constantan
conductor, cross-linked polyolefin jacket, armored.
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LSPBTMU - Pyrometer base multiple pairs:- ethylene propylene rubber or cross-
linked polyethylene insulation on one copper and one constantan
conductor, cross-linked polyolefin jacket, unarmored.

LSPI - Position indicator: silicone rubber insulation, glass braid, shielded
pairs, silicone rubber jacket, armored.

LSSHOF - Single conductor, heat and oil-resistant, flexible: ethylene propylene

. .  rubber insulation, cross-linked polyolefin jacket.

LSSRW - Single conductor, radio: cross-linked polyethylene insulation, cross-
linked polyolefin jacket, unarmored. ‘

LSSRWA - Single conductor, radio: cross-linked polyethylene insulation, cross-
linked polyolefin jacket, armored.- .

LSSSF - Single conductor: ethylene propylene rubber or cross-linked

‘ polyethylene insulation, cross-linked polyolefin jacket.

LSSSGA - Single.conductor: silicone rubber and glass tape insulated, cross-
linked polyolefin jacket, armored. . . .

LSSSGU - Single conductor: silicone rubber and glass tape insulated, cross-
linked polyolefin jacket, unarmored.

LSTCJA - Thermocouple, type J, single pair: one iron and one constantan
conductor, extruded silicone rubber insulated, glass braided, cross-

] - ‘linked polyolefin jacket, armored. )

LSTCJU - Thermocouple, type J, single pair: one iron and one constantan
conductor, extruded silicone rubber insulated, glass braided, cross-
linked polyolefin jacket, unarmored.

LSTCJX - Thermocouple, type J, multiple pairs: extruded silicone rubber

' insulated, glass braid on one iron and one constantan conductor for
) ‘each pair, silicone rubber jacket, armored. -

LSTCKX - Thermocouple, type K, multiple pairs: extruded silicone rubber
insulated, glass braid on one Chromel and one Alumel conductor for
each pair, silicone rubber jacket, armored.

LSTCOP - Three conductors, oll-resistant, portable: ethylene propylene rubber
or cross-linked polyethyleme insulation, cross-linked polyolefin
Jacket,

LSTCTA - Thermocouple, type T, single pair: one copper and one constantan
conductor, extruded silicone rubber insulated, glass braided, cross-
linked polyolefin jacket,. armored. ’ '

LSTCTU - Thermocouple, type T, single pair: one copper and one constantan
conductor, extruded silicone rubber insulated, glass braided, cross-
linked polyolefin jacket, unarmored.

LSTCTX - Thermocouple, type T, multiple pairs: extruded silicone rubber
insulated, glass braid on one copper and one .constantan conductor for
each pair, cross-linked polyolefin jacket, armored.

LSTHOF - Three conductors, heat and oil-resistant, flexible: ethylene propylene
rubber insulation, cross-linked polyolefin jacket. ‘

LSTNW - Three conductors: ethylene propylene rubber or cross-linked
polyethylene insulation, cross-linked polyolefin jacket, unarmored.

LSTNWA - Three conductors: ethylene propylene rubber or cross-linked
polyethylene insulation, cross-linked polyolefin jacket, armored.

LSTPNW - Twisted pairs: ethylene propylene or cross-linked polyethylene

insulation, cross-linked polyolefin jacket, unarmored.

Twisted pairs: ethylene propylene or cross-linked polyethylene

: insulation, cross-linked polyolefin jacket, armored.

- LSTPS - Three conductors, power supply: silicone rubber insulation, glass
braig, siliconq rubber jacket, armored.

LSTPNWA




LSTRW
LSTRWA
LSTSGA
LSTSGU

LSTTOP
'LSTTRS
LSTTRSA

LSTTsA
LSTTSU
LS1sa

LS1sAU

LS1SMA
LS1SMU
LS1SMWA
LS1SMWU

Ls1su

Lslsua
LS1SWA
Ls1swu

1S1S50MA

LS1s50MU
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Three coﬁductors, radlo: cross-linked polyethylene insulation,
cross-linked.polyolefin jacket, unarmored.
Three conductors, radio: cross-linked polyethylene 1nsulation,

. cross-linked polyolefin jacket, armored. .
~Three conductors: extruded silicone rubber and glass insulation,

cross-linked polyolefin jacket, armored.

Three conductors: extruded silicone rubber and glass insulation,
cross-linked polyolefin jacket, unarmored.

Twisted pairs, oil-resistant, portable: ethylene propylene rubber or
cross-linked polyethylene insulation, cross-linked polyolefin
jacket.

Twisted pairs, radio, shielded, flexible: cross-linked polyethylene

. Insulation, braided shield for each pair, cross-linked polyolefin

Jacket, unarmored. . A
Twisted pairs, radio, shielded, flexible: cross-linked polyethylene
insulation, braided shield for each pair, cross-linked polyolefin

jacket, armored.

Twisted pairs: extruded silicone rubber and polyamide special
purpose, cross-linked polyolefin jacket, armored.
Twisted pairs: extruded silicone rubber and polyamide special
purpose, cross-linked polyolefin jacket, unarmored.

Single; shielded: cross-linked polyethylene insulation, braided
shield on each conductor, cross-linked polyolefin jacket, armored.
Single, shielded: .cross-linked polyethylene insulation, braided '
shield on each conductor, cross-linked polyolefin jacket, unarmored.

.Singles, shielded, multiple conductor: cross-linked polyethylene

insulation, braided shield on each conductor, cross-linked-
polyolefin jacket, armored.

Singles, shielded, multiple conductor: cross-linked polyethylene
insulation, braided shield on each conductor, cross-linked
polyolefin jacket, unarmored.

Singles, shielded, multiple conductor: cross-linked polyethylene
insulation, braided shield over each conductor, cross-linked
polyolefin jacket, armored.

Singles, shielded, multiple conductor: cross-linked polyethylene
insulation, braided shield over each conductor, cross-linked
polyolefin jacket, unarmored.

Singles, shielded: cross-linked polyethylene insulated braided
shield on each conductor, cross-linked polyolefin jacket, armored.

Singles, shielded: cross-linked polyethylene insulated, braided
shield on each conductor, cross-linked polyolefin jacket, unarmored.

Singles, shielded: cross-linked polyethylene insulation, braided
shield on each conductor, cross-linked polyolefin jacket, armored.

Singles, shielded: cross-linked polyethylene insulation, braided
shield on each conductor, cross-linked polyolefin jacket, unarmored.

Singles, shielded, 50-ohm, multiple conductor: cross-linked
polyethylene insulation, braided shield on each conductor, cross-
linked polyolefin jacket, armored.

Singles, shielded, 50-ochm, multiple conductor: cross-linked
polyethylene insulation, braided shield on each conductor, cross-
linked polyolefin jacket, unarmored.
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LS1550MUS - Singles, shielded, 50-ohm, multiple conductor: cross-linked
polyethylene insulation, braided shield on each conductor, cross-
linked polyolefin jacket, double overall shielded.

LS1S75MA - Singles, shielded, 75-ohm, multiple conductor: cross-linked
polyethylene insulation, braided shield over each conductor, cross-
linked polyolefin jacket, armored. .

LS1575MU - Singles, shielded, 75-ohm, multiple conductor: cross-linked
polyethylene insulation, braided shield over each conductor, cross-
linked polyolefin jacket, unarmored.

1524 - Twisted pairs, shielded: cross-linked polyethylene insulation,

' overall braided shield, cross-linked polyolefin jacket, armored.

-LS2AU - Twisted pairs, shielded: cross-linked polyethylene insulation,
overall braided shield, cross-linked polyolefin jacket, unarmored.

LS2AUS - Twisted pairs, shielded: cross-linked polyethylene insulation, .

overall braided shield, cross-linked polyolefin jacket, double
overall shielded.

LsS2CS - Pairs, shielded: cross-linked polyethylene insulation, double
braided shield overall, cross-linked polyolefin jacket.

LS2sA - Pairs, shielded: cross-linked polyethylene insulation, braided
shield over each pair, cross-linked.polyolefin jacket, armored.

LS2sJ - Pairs, shielded: ethylene propylene rubber or cross-linked:

polyethylene insulation, overall braided shield, cross-linked
polyolefin jacket, unarmored. .

LS25JA - Pairs, shielded: ethylene propylene rubber or cross-linked
polyethylene insulation, overall braided shield, cross-linked

. polyolefin jacket, armored.

Ls2su - Pairs, shielded: cross-linked polyethylene insulation, braided
shield over each pair, cross-linked polyolefin jacket, unarmored.

1Ls2sus - Pairs, shielded: cross-linked polyethylene insulation, braided
shield over each pair, cross-linked polyolefin jacket, double
overall shielded.

Ls2swAa - Pairs, shielded: cross-linked polyethylene fnsulation, braided
shield over each pair, cross-linked polyolefin jacket, armored.

LS2SWAU - Pairs, shielded: . cross-linked polyethylene insulation, braided
shield over each pair, cross-linked polyolefin jacket, unarmored.

LS25WL-7 - Pairs, shielded: cross-linked polyethylene insulation, braided
shield over each pair, cross-linked polyolefin jacket, unarmored.

LS2SWLA-7 - Pairs, shielded: cross-linked polyethylene insulation, braided
shield over each pair, cross-linked polyolefin jacket, armored.

1LS25WU - Pairs, shielded: cross-linked polyethylene insulation, braided
shield over each pair, cross-linked polyolefin jacket, unarmored.

LS2SWUA - Pairs, shielded: cross-linked polyethylene insulation, braided
shield over each pair, cross-linked polyolefin jacket, armored.

Ls2u - Pairs: cross-linked polyethylene insulation, overall braided shield,
cross-linked polyolefin jacket, unarmored.

LS2UA - Palrs: cross-linked polyethylene insulation, overall braided shield,

cross-linked polyolefin jacket, armored.

LS2UW-42 - Twisted pairs: cross-linked polyethylene insulation, overall braided
shield, cross-linked polyolefin jacket, unarmored.

LS2UWA-42 - Twisted pairs: cross-linked polyethylene insulation, overall braided
shield, cross-linked polyolefin jacket, armored.

LS2UWS-42 - Twisted pairs: cross-linked polyethylene insulation, overall braided
shield, cross-linked polyolefin jacket, double overall shielded.
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LS2WA - Pairs: cross-linked polyethylene insulation, overall braided shield,

cross-linked polyolefin jacket, armored.. .

LS2WAU - Pailrs:  cross-linked polyethylene insulation, overall braided shield,
cross-linked polyolefin jacket, unarmored.

LsS3sa - Triads, shielded: cross-linked polyethylene insulation, braided
shield over each triad, cross-linked polyolefin jacket, armored.

LS3SF - Triads, shielded, flexible: cross-linked polyethylene insulation,

braided shield over each triad, polyester tape over the assembled
triads, cross-linked polyolefin jacket.

LS3sJy - Triads, shielded: ethylene propylene rubber or cross-linked
polyethylene insulation, overall braided shield, cross-linked
polyolefin jacket, unarmored. : -

- LS3sJA - Triads, shielded: ethylene propylene rubber or cross-linked

polyethylene insulation, overall braided shield, cross-linked

polyolefin jacket, armored.

LS3SU - Triads, shielded: cross-linked polyethyléne insulation, braided
shield over each triad, cross-linked polyolefin jacket, armored.
LS35US - Triads, shielded: cross-linked polyethylene insulation, braided

shield over each triad, cross-linked polyolefin jacket, double
. overall shielded. . N
1LS3swA - Triads, shielded: cross-linked polyethylene insulation, braided
shield over each triad, cross-linked polyolefin jacket, armored.
LS3swu - Triads, shielded: cross-linked polyethylene insulation, braided
~ shield over each triad, cross-linked polyolefin jacket, unarmored.
- LS3SWUs - Triads, shielded: cross-linked polyethylene insulation, braided
- shield over each triad, cross-linked polyolefin jacket, double
overall shielded. :

LsS3Uu - Triads: eross-linked polyethylene insulation, marker braid on each
triad, cross-linked polyolefin jacket, unarmored.

LS30A - Triads: cross-linked polyethylene insulation, marker braid on each
triad, cross-linked polyolefin jacket, armored. :

LS4NWS8 - Four conductors: cross-linked polyethylene insulation or ethylene
propylene rubber, cross-linked polyolefin jacket, unarmored.

LS4NWASB - Four conductors: cross-linked polyethylene insulation or ethylene
-propylene rubber, cross-linked polyolefin jacket, armored.

1S48J - Four conductors, shielded: ethylene propylene rubber or cross-linked

polyethylene insulation, overall braided shield, cross-linked
polyolefin jacket, unarmored.

LS48JA - Four conductors, shielded: ethylene propylene rubber or cross-linked
polyethylene insulation, overall braided shield, cross-linked
polyolefin jacket, armored.

LSSKVTSGA - 5000-volt, three conductors: silicone rubber and .glass tape
insulation, cross-linked polyolefin jacket, armored.

LS3KVISGU - 5000-volt, three conductors: silicone rubber and glass tape
insulation, cross-linked polyoclefin jacket, unarmored.

1565GA - Six conductors: silicone and glass insulation, cross-linked
polyolefin jacket, armored.

LsS6SGU - Six conductors: silicone and glass insulation, cross-linked
polyoclefin jacket, unarmored.

LS7PS - Seven conductors, power supply: silicone rubber insulation, glass
braid, silicone rubber jacket, armored.

LS7SGA - Seven conductors: silicone rubber and glass insulation, cross-linked

polyolefin jacket, armored.
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LS7SGU - Seven conductors: silicone rubber and glass insulation, cross-linked
polyolefin jacket, unarmored.

LS8NW6 - Eight conductors: cross-linked polyethylene or ethylene propylene
rubber insulation, cross-linked polyolefin jacket, unarmored.

LS8NWA6 - Eight conductors: cross-linked polyethylene or ethylene propylene
rubber insulacion, cross-linked polyolefin jacket, armored.

5.2 Cable types and construction characteristics (as specified in

MIL-C-24640) list. Cable types and comstruction characteristics (as specified in
- MIL-C-24640) are as follows: .

DX - Double conductor, power supply: cross-linked polyalkene insulation,

. cross-linked polyolefin jacket, unarmored.
DXA - Double conductor, power supply: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, .armored. N
DXW - Two conductors: mica polyimide insulation, cross-linked polyolefin
jacket, unarmored.
DXOW - Two conductors: mica polyimide insulation, cross-linked polyolefin
Jacket, overall shielded.
DXWA - Two conductors: mica polyimide insulation, cross-linked polyolefin
L Jacket, armored.
FX - Four conductors, power supply: cross-linked polyalkene insulatiom,
cross-linked polyolefin fluoride jacket, unarmored. : o
FXA - Four conductors, power supply: cross-linked polyalkene insulation,
cross-linked polyolefin fluoride jacket, armored.
FXW - Four conductors: mica polyimide insulation, cross-linked polyolefin
Jacket, unarmored. '
- FXow - Four conductors: mica polyimide insulation, cross-linked polyolefin
Jacket, overall shielded. . )
FXWA - Four conductors: mica polyimide insulation, cross-linked polyolefin

Jacket, armored. .
MXCW - Multi-conductor, control: mica polyimide insulation, cross-linked
polyolefin jacket, unarmored. ’

MXCOW - Multi-conductor, control: mica polyimide insulation, cross-linked
) " . polyolefin jacket, overall shielded.
MXCWA - Multi-conductor, control: mica polyimide insulation, cross-linked
polyolefin jacket, armored.
MXO - Mulcti-conductor, power supply: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, overall shielded.
MXSO - Multi-conductor; cross-linked polyalkene insulation, cross-linked
polyolefin jacket, overall shielded.
.TTX - Multi-pair, twisted: cross-linked polyalkene insulation, cross-linked
polyolefin jacket, unarmored. ’
TTXA - Multi-pair, twisted: cross-linked polyalkene insulation, cross-linked
polyolefin jacket, armored. :
TIXS - Multi-pair, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, unarmored.
TTXSA - Multi-palr, twisted, shielded: cross-linked polyalkene insulation,

cross-linked polyolefin jacket, armored.

TTXSO - Multi-pair, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, overall shielded.

TTXW - Multi-pair: mica polyimide insulation, cross-linked polyolefin jacket,
unarmored.




TTXOW

TTXWA

TXOW
TXWA
1XMs0
1Xsow
2X4A0
2X0

2Xow

2XsA
2Xso
2XSAW
2Xs5A0W
2XSAWA
2XSX0
2Xsw

2XSOW

2Xswa
xS
3XsA
3%sw

3Xsow

-
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Multi-pair: mica polyimide insulation, cross-linked polyolefin jacket,
overall shielded.

Multi-pair: mica polyimide insulation, cross-linked polyolefin jacket,
armored.

Three conductor, power supply: cross-linked polyolefin insulation,
cross-linked polyolefin jacket, unarmored.

Three conductor, power supply: cross-linked polyolefin insulation,
cross-linked polyolefin jacket, armored.

Three conductor, power: mica polyimide insulation; cross-linked
polyolefin jacket, unarmored.

Three conductor, power: mica polyimide insulation; cross-linked
polyolefin jacket, overall shielded. ’

Three conductor, power: mica polyimlde insulation; cross-linked
polyolefin jacket, armored.

Multi-conductor, shielded: cross- linked polyalkene insulation, cross-
linked polyolefin jacket, overall shielded. )

Multi-conductor, shielded: cross-linked polyalkene insulation, cross-
linked polyolefin jacket, overall shielded.

Multi-pair, twisted: cross-linked polyalkene insulation, cross-linked
polyolefin jacket, overall shielded.

Multi-pair, twisted: cross-linked polyalkene insulation, cross- 11nked
polyolefin jacket, averall shielded.

Multi-pair, twisted: cross-linked polyalkene insulation, cross-linked
polyolefin jacket, overall shielded.

Multi-pair, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, unarmored.

Multi-pair, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, armored.

Multi-pair, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, overall shielded.

Multi-pair, shielded: cross-linked polyalkene insulation, cross-linked
polyolefin jacket, unarmored.

Multi-pair, shielded: cross-linked polyalkene insulation, cross-linked
polyolefin jacket,.overall shielded.

Multi-pair, shielded: cross-linked polyalkene insulation, cross-linked

. polyolefin jacket, armored.

Multi-pair, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, overall shielded.

Multi-pair, shielded: cross-linked polyalkene insulation, cross-linked
polyolefin jacket, unarmored.

Multi-pair, shielded: cross-linked polyalkene insulation, cross-linked
polyolefin jacket, overall shielded.

Multi-pair, shielded: cross-linked polyalkene insulation, cross-linked
polyolefin jacket, armored.

Multi-triad, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, unarmored.

Multi-triad, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, armored.

Multi-triad, twisted, shielded: cross-linked polyalkene insulation
cross-linked polyolefin jacket, unarmored.

Multi-triad, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, overall shielded.

10




MIL-HDBK-299(SH)

3 April 1989
3XSWA - Multi-triad, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, armored.
xw - Seven conductors: mica polyimide insulation, cross-linked polyolefin
jacket, unarmored.
7XWA - Seven conductors: mica polyimide insulation, cross-linked polyolefin

Jacket, armored.

5.3 Cable types and construction characteristics (as specified in

-C-915 8t. Cable types and construction characteristics (as specified in
MIL-C:915) are as follows:

CVSF - 400-Hz aircraft servicing: three synthetic rubber insulated conductors
o and one uninsulated conductor, overall polychloroprene jacket.

DLT - Divers lifeline and telephone: four rubber insulated conductors cabled
around an insulated steel core, reinforced polychloroprene jacket '
overall,

DssS - Double conductor, shielded: rubber insulation, overall braided shield,
polychloroprene or chlorosulfonated polyethylene jacket.

DSWS - Double conductor, shielded: rubber insulation, overall braided shield,

. polychloroprene jacket. .
Fss . - Four conductors, shielded: rubber insulated, overall braided shield,
. - polychloroprene or chlorosulfonated polyethylene jacket.
Jas - Jet airecraft servicing: four rubber insulated conductors, two

conductors Navy size 250, two conductors Navy size 6, reinforced
polychloroprene jacket.

MCSF-4 - Multiple conductor, acoustic minesweeping, power: two American Wire
Gauge (AWG) 6 and two AWG 1 conductors, rubber insulation, reinforced
polychloroprene jacket:

MSP - Multiple conductor: fifty-nine conductors, sixteen AWG 22 having
fluorocarbon insulation and a braided copper shield, eighteen AWG 20
having polyvinyl chloride insulation and a braided copper shield (nine
singles, one triad and three pairs, each shielded), twenty-five Navy
size 3 having polyvinyl insulation (eight pairs and three triads, each
shielded), polychloroprene jacket.

MSPW - - Multiple conductor: fifty-nine conductors; sixteen AWG 22 having
fluorocarbon insulation and a braided copper shield, eighteen AWG 20
having polyvinyl chloride insulation and a braided copper shield (nine
singles, one triad and three pairs, each shielded), twenty-five Navy
size 3 having polyvinyl insulation (eight pairs and three triads, each
shielded), polychloroprene jacket, watertight.

MWF - Multiple conductor: rubber or cross-linked polyethylene insulation,
arctic type neoprene jacket.
828 - Two conductors, shielded: cross-linked polyethylene insulations,

braided shield, rubber insulation over shield, outer-braided shield;
reinforced rubber, insulated, arctic type polychloroprene jacket.

THOF - Three conductors, heat and oll resistant, flexible: synthetic rubber
insulation standard thermoplastic jacket on THOF-42, and
polychloroprene jacket on THOF-400 and THOF-500.

TRF - Single conductor, flexible: ' rubber insulation, polychloroprene jacket.

TPUM-6 - Telephone, portable, multiple conductor: copper-clad steel conductors,
polypropylene insulation, six pairs cabled, polyurethane jacket
applied in two layers.

11
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TRXF - Single conductor: polychloroprene jacket.
ISP - Twisted pairs: polyvinyl chloride insulated, special thermoplastic
jacket, watertight, unarmored.

TSPA - Twisted pairs: polyvinyl chloride insulated, special thermoplastic
jacket, watertight, armored.
IS5 - Three conductors, special purpose, shielded: rubber insulation, overall
braided shield, polychloroprene or chlorosulfonated polyethylene jacket.
1SWF -<Singles, shielded: polyethylene insulation, braided shield on each
conductor, arctic type polychloroprene jacket.
- 2SWF - Pairs, shielded, watertight, flexible: polythylene insulation, braided.

shield over each pair, arctic type polychloroprene .jacket.
585 - Five conductors, shlelded, ‘sonar: rubber insulation, braided shield on
one conductor only, and a braided shield over the assembled five
" conductors, polychloroprene jacket overall.
Seven conductors, shielded: rubber.insulation, overall braided shield,
polychloroprene or chlorosulfonated polyethylene jacket.

788 -

5.4 Jdentificatio ation. Conductors and groups of conductors, such
as pairs and triads, are separately identified within a completed cable. The
identification codes should be as specified in 5.4.1 through 5.4.9, inclusive.

5.4.1 tandard ident cation code . " The conductor identification

code for standard cables should be as follows:

Color, conductor

Background First tracer Second tracer
or group no. .or base color color color
1 Black “-- ---
2 Vhite - -
3 Red .- ..
4 Green .- -
5 Orange .- .-
] Blue “-- ---
7 White Black .-
8 ' Red Black —--
9 Green Black ---
10 . Orange Black .-
11 . Blue Black -
12 Black White- ---
13 Red Vhite -_——
14 Green White .-
15 : Blue White ---
16 Black Red -
17 White Red -
18 " Orange Red ---
19 Blue Red ---
20 Red Green .-

12
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Color, conductor Background First tracer Second tracer

Or group no. or base color color color
21 ' Orange Green ..
22 Black White Red
23 White Black Red
24 Red Black . White
25 . ©  Green Black White
26 : Orange Black White
27 ] Blue ' Black - : White
28 - : Black ' Red Green
29 : . White : Red Green
30 - Red I Black Green
31 Green Black Orange
32 Orange ) Black Green
33 Blue White Orange
34 Black White Orange
35 White Red Orange
36 Orange Whice . Blue
37 . White Red Blue "
38 Brown .- S
39 . - -Brown Black ---
40 Brown White ---
41 Brown Red .-
42 Brown - Green -
43 Brown Orange ---
44 Brown ' Blue ..~
45 White Black ~ Blue.
46 . Red White Blue
47 Green ) Orange " Red
48 Orange’ Red Blue
49 Blue Red Orange
50 Black Orange Red
51 White Black Orange
52 Red Orange Black
53 Green Red Blue
54 Orange Black Blue
55 Blue Black Orange
56 Black Orange Green
57 White Orange Green
58 Red Orange Green
59 Green Black Blue
60 Orange Green Blue
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or group mno.

61
62
63
64
65

66
67
68
69
70

71
72
73
74
‘75

76
77
78
79
80

81
82
83
84
85

-1
87
88
89
90

91
92
93
94
95

96
97
98
99
100
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Background
or base color

Blue
Black
White
Red
Green

Orange
Blue
Black
White
Red

Green
Orange
Blue
Black
Red

Green
Orange
Blue
Red
Green

Blue
Orange
Green
Black
White

Blue
Black
White
Red
Green '

Blue
Black
White
Red
Green

Orange
Yellow
Yellow
Yellow
Yellow

14

First tracer

color

Green
Red
Orange
Black
Orange

White
White
Green
Green
. Green

White
Red
Red
Orange
Orange

Red

White
White
White
White

Black
White
Red

Green
Green

Green

Orange
Orange
Orange
Orange

Orange
Blue
Blue
Blue
Blue

Blue
Black
White
Red

Second tracer
color

Orange
Blue
Blue
Blue
Blue

Red
Red
Blue
Blue
Blue

Red
Black
Black
Blue
Blue

Black
Green
Green
Orange
Orange

Green

- -
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Color, conductor Background First tracer Second tracer
or group no. or base color color color
101 Yellow Green . -
102 Yellow Orange . -
103 Yellow Blue -
104 Black Yellow .-
105 White Yellow ...
106 Red ’ Yellow -
107 " Green Yellow T mem
108 Orange Yellow .-
109 Blue- Yellow -
110 Black Yellow Red -
111 White Yellow Red
112 Green Yellow Red
113 Orange Yellow Red
114 Blue Yellow Red
115. . Black Yellow White
116 Red Yellow White
117 . Green Yellow - White
118 Orange ' . Yellow ~ White
119 Blue - Yellow . White
120 Black . Yellow Green
121 White Yellow Green
122 Red . Yellow Green
123 Orange Yellow Green
124 Blue Yellow Green
125 Black ' Yellow Blue
126 ©  White ' Yellow Blue
127 Red Yellow Blue
5.4.2 Telephone jdentification code (TEL). The conduc¢tor identification
code for telephone cables should be as follows: .
Color or Color or
conductor no, Colorx conductor no, Color

1 Black 7 Brown

2 White 8 Gray

3 Red 9 Yellow

4 Green 10 Purple

5 Orange - 11 Tan

6 Blue 12 Pink

5.4.2.1 Conductor pairing. The pairing of conductors for forming pairs
should be as follows:
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Number 1 paired with numbers 2 through 12 for next eleven pairs.
Number 2 paired with numbers 3 through 12 for next ten pairs.
Number 3 pajired with numbers 4 through 12 for next nine pairs.
Number 4 paired with numbers 5 .through 12 for next eight pairs.
Number 5 paired with numbers 6 through 12 for next seven pairs.
Number 6 paired with numbers 7 through 12 for mext six pairs.
Number 7 paired with numbers 8 through 12 for next five pairs.
Number 8 paired with numbers 9 through 12 for next four pairs.

. Number 9 paired with numbers 10 through 12 for next three pairs.

Number 10 paired with numbers 11 through 12 for next two pairs.
Number 11 paired with number 12. ' ‘

- 5.4.3 Special identification code (SPL). The special identification code
should be the same conductor identification'as specified in 5.4.2.

5.4.4 Twisted pair identification code. This code consists of numbers in

sequence running from 1 through the number corresponding to the total quantity of
twisted pairs in the cable. Both conductors in each pair must be numbered the
same, denoting the sequence nmumber of the pair. Distinction between the two
conductors is provided by different colored insulation. Conductors of a cable
with 2 single pair need not be numbered. :

5.4.5 JIwisted triad identification code. This code consists of numbers in

sequence running from 1 through the number corresponding to the total quantity of
twisted triads in the cable: -Each of the three conductors must be numbered the
same, denoting the sequence mumber of the triad. Distinction between the three
conductors is provided by different colored insulation. Conductors of a cable
with a single triad need not be numbered.

5.4.6 Letter identification code (LTR). The letter identification code

consists of the letters A, B, C, and D printed in block type, and with black,
white, red, and green ink, respectively.

5.4.7 Methods of applying identification.

5.4.7.1 Method ]. Identification method 1 consists of surface printing of
both number and color designations. The legend should be printed in contrasting
color: preferably white ink on black or dark background or black ink on white or
light background. The legend is repeated at intervals not exceeding 3 inches.
Alternate legends shall be inverted; for example:

10 ORANGE-BLACK MOVId-AONVIO OT

The character type should be block or italic and have a height in accordance with
the diameter over which it is applied as follows:
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Diameter range Height of character
(inch) {inch, approximate)
0.045 to 0.070 0.025
.070 to .095 1/32
.095 to .115 3/64
.115 to .200 1/16
.190 to .250 5/64
.235 to  .375 _ 3/32
.330 and larger 1/8
5.4.7.2 Method 2. Identification method 2 uses opaque white polyester

tapes which have been printed with both the number and color designation prior to
application. The legend should be printed with black ink, and.be repeated at
intervals not exceeding 3 inches. The character type. should be block, and should
be approximately 3/32-inch high.

'5.4.7.3 Method 3. Identification method 3 uses solid colors or solid base
colors with tracers, as required. The base color may be either the color of the
insulation-or the color of a coating applied to the insulation. The tracers
should be approximately 1/32-inch wide ink stripes of the required color and
should be applied helically with 1-1/2 plus or minus 1l/4-inch lay. If two tracers
are required, the second tracer must be half the width of the first tracer.

5.4.7.4 Method 4. Identification method 4 uses colored braids. Tracers
should consist of the required colors applied by three adjacent carriers. Where
two tracers are required, they must be applied with reverse lay.

5.4.7.5 Method 5. Identification method 5 uses the printed letter on the
outermost insulating tape or the printed letter on a polyester binder tape over
the insulating tapes. The letters should be approximately 3/16-inch high and
have been printed at intervals not exceeding 3 inches prior to the application of
the tape to the conductor. 1If the insulating tapes are white, no printing is
required on the B (white) conductor. '

5.4.7.6 Method 6. Identification method 6 consists of numerals printed in
ink on the conductor insulation. For conductors having a jacket directly over
the insulation, the numerals may be printed in ink on the jacket, at the
mamufacturer’s option. White ink must be used for a red or black background;
black ink must be uged for a white background. Numeral width should be
proportional to the conductor’s outside diameter (od) as follows:

Diameter range Height of character
({nch) (inch, approximate)
0.045 to 0.095 0.025
.096 to .120 3/64
.121 to .175 1/16
.176 to™ .330 3/32
.331 and larger 1/8
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Numeral height should be two and one-half to three times numeral width. Each
numeric legend should be underlined. Two-digit legends must have the bottom
numeral underlined. Legends should be alternately inverted (see 5.4.7.1) and be
repeated at- intervals not greater than 1-1/2 inches.

5.4.8 anufacturer’'s ldentification tape. Most cables and cords contain a
continuous, thin, moisture-resistant marker tape, not less than 1/10-inch wide.
Unless otherwise approved by the Naval Sea Systems Command (NAVSEA), the marker
tape must be placed directly under the cable, cord binder tape, or jacket. The
tape should be printed to show the following information at intervals not greater
than 1 foot: name and location of manufacturer, year of manufacture,
specification number (such as MIL-C-24643), and progressive serial number. The
serial number is not necessarily a. footage marker. A serial mumber must not be
repeated by a manufacturer in any one year for any one type and size of .cable or
cord.

5.4.9 Year of manufacture. In order to facilitate storage and issue of
cable on a first in, first out basis, cable reels, coils, and containers shipped
by manufacturers must be marked to show the year of manufacture. Markings
consist of a strip approximately 2-inches wide and colored as follows for the
particular year of manufacture. These markings are repeated at 5-year intervals,
‘as follows: ’

Year of manufacture : Identifying color

1979 Blue

. 1980 . White
1981 Red
1982 Green
1983 ’ | Orange
1984 ’ Blue
1985 White
1986 : Red
1987 Green
1988 ' Orange
1989 Blue
1990 White
1991 Red
1992 Green
1993 Orange
1994 Blue
1995 White
1996 Red
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TABLE I.' MIL-C-24643 cable application data. 1/

and weapons control systems, provided ampere rating of the
cable and voltage drop for the system are not exceeded.
Types LSTPNW and LSTTOP should be used only for runs that
are either totally within one compartment, or totally
within two contiguous compartments. However, this type
cable should not be used where a watertight deck or water-
tight bulkhead below FWL-II is penetrated.

See footnotes at end of table.
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Cable type 2/
Non-. Repeated
flexing|flexing
Application service}iservice
General usage:
For all portions of power, lighting, interior communication, |LSDNW LSSHOF
weapous control and electronics systems, except where LSTNW |LSDHOF
circuit parameters (such as audio or radio frequency, low- LSFNW |LSTHOF
level microphone, synchro, scale voltage, and other types LSMNW |LSFHOF-
of signals) require special types of cable. Types LSMU, LSSSGU | LSMHOF
LS3U, LSDNW, LSTNW, LSFNW, LSMNW, LSSHOF, LSDHOF, LSTHOF, LSDSGU |LSDCOP
LSFHOF, LSMHOF, LSDCOP, LSTCOP, and LSMCOS should be used LSTSGU [LSTCOP
only for runs that are either totally within one compart- LSFSGU |LSMCOS
ment, or totally within two contiguous compartments. LS65GU
However, these type cables must not-be used where a water- |LS7SGU
' tight deck or watertight bulkhead below flooding water level|LSMSCU
II (FWL-II) {s penetrated. Type SG cable should be used for|LSMU
comnections between the ship service generators and their LS3U
respective switchboards and between sections of the ship
service switchhoards.
High voltage - 60 Hz:. S
For 3000- and 5000-velt, three-phase power applications. LS5KVT-
SGU
Casualty power. LSTHOF-42
400-Hz power:
For 400-Hz service for static frequency changer cables, bus |LS6SGU
ties, and feeders where cable of lower impedance is
required to reduce voltage drop. ‘
Audio and telephone:
- For audio, telephome, call bell, ammouncing, and alarm LSTPNW |LSTTOP
systems. May also be used for other interior communication [LSTTSU
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TABLE I. MIL-C-24643 cable application data. 1/ - Continued
Cable type 2/
Non- Repeated
flexing |flexing
Application service |[service
Radio LSSRW
| LSDRW
LSTRW
Radio frequency:, LSTTRS
For application up to 2 megahertz (MHz).
Maximum total copper operating temperature must not exceed
75°C.
Degaussing LSSSGU
LSDSGU
LSTSGU
LSFSGU
LS65GU
LSMDU
LSMDY
LSMSCU
Thermocouple and pyrometer temperature range: .
Type TCTX, 125 to 260°C LSTCTX
Type TCJX, 150 to 540°C LSTCJIX
Type TCKX, 260 to 870°C LSTCKX
LSTCJU
LSTCTU
LSPRTMU
Shielded circuits:
For combat systems, interior communications, lighting, and |LS1SAU LSTTRS
power circuits, where shielding of 400 Hz (that is, 1LS1sMU
synchro, pulse, scale voltage) signals, or other signals LS1sMuw
is required. Where a watertight deck or bulkhead below Lsl1swu
FWL-1II i{s to be penetrated, types LSISMWU, LS25WAU, 1LS1SUu
LS1SWU, LS2SWU, LS2UW, 1S2WAU, or LS3SWU should be used. LS1SsS0MU
LS1S75MU
Ls2avu
15287
LS2SWAU
LS28WU

See footnotes at end of table.

20




MIL-HDBK-299 (SH)
3 April 1989

TABLE I. MIL-C-24643 cable application data. 1/ - Continued

Cable type 2/
Non- Repeated
flexing|flexing
Application service|service
Shielded circuits (continued) LS2Su
‘ - Ls2uw
LS2WAU |
LS2U
LS38J
LS35U
LS3SwWU
1LS4SJ
LSMS
Microphone circuits 1SMCOS
LSMMOP

1/ The order of listing of cables for general applications data has no
significant meaning for their usage. ,

2/ Many cables are manufactured in variations of armored, unarmored, and
unarmored with overall shielded (see 5.1). Armored cable is required to be
used on all ouclear ships for propulsion plant and reactor compartments and
is desirable in all other areas unless technically prohibited. The use of
armored cable on non-nuclear ships is optional and to be determined by the
overhaul shipyard, except armored cables shall not be installed in weather
locations due to EMC considerations.

TABLE II. ~C-24640 cable a cation data. 1/ -

Cable type 2/

Non- Repeated
flexing|flexing

Application . ) . |servicelservice
General usage: DX

For all portions of pawer, lighting, interior commmunication, | TX

weapons con:;ol, and. electronics systems, except where FX

circuilt parameters (such as, audio or radio frequency, low- |DXW

level microphone, synchro, scale voltage, and other types of|TXW

signals) require special types of cable. Types DX, TX, FX |FXW

and MXO should be used only for runs that are either totally|7XW

within one compartment, or totally within two contiguous MXC

compartments. However, these types of cable should not be |Mscw
used vhere a watertight deck or watertight bulkhead below
FWL-II is penetrated.

See footnotes at end of table.
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TABLE 1I. HIL-C-ZA640 cable application data. 1/ - Continued

Cable type 2/
Non-. Repeated
flexing|flexing
Application service|service
Audio and telephone:
For audio, telephone, call bell, announcing and alarm TTX
systems. May also be used for other interior communication |TTXW
and weapons control systems, provided ampere rating of the
cable and voltage drop for the system are not exceeded.
Type TTX should be used only for runs that are either’
totally within one compartment, or totally within two
contiguous compartments. However, this type of cable should
not be used where a watertight deck or watertight buikhead
below FWL-II is penetrated.
Radio frequency: .
For applications up to two MHz. - - " ITTXS
Maximum total copper operating temperature must not exceed
75°C.
Shielded circuits: -
For combat systems, -interior commnications, lighting, and [2XAO
pover circuits where shielding of 400-Hz (synchro, pulse, 1XMSO
scale voltage, and so forth) signals or other signals is 2Xs
required. Types 1XSOW, 2XSAW, 2XSW, 2XOW, and 3XSW must ‘be |MXSO
used where a watertight deck or bulkhead below FWL-II is 3Xs
to be penetrated. 2X0
: 2XS0
1Xsow
2XSAW
2XswW
2X0W
3Xsw

1/ The order of listing of cables for general applications data has no

significant meaning for their usage.

2/ Many cables are manufactured in variations of armored, unarmored, and
unarmored with overall shielding (see 5.2). Armored cable is required to be
used on all nuclear ships for propulsion plant and reactor compartments and

is desirable in all other areas unless technically prohibited.

The use of

armored cable on non-nuclear ships is optional and to be determined by the
overhaul shipyard, except armored cables shall not be installed in weather

locations due to EMC considerations.
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TABLE III. MIL-C-9)5 cable application data. 1/

Cable type 2/

Non- Repeated

flexing |flexing

Application service |service

Qutboard submersible:

For hydrophones, transducers, outboard dial telephones, MSPW MSP
retractable antennae and similar equipment. Types MWF, TSPA TSP
1SWF, and 2SWF are for hydrophones, transducers, and 1PR-A20E}555
telephone lines in the weather. Types 1PR-A20E, 1PR-16, 1PR-16 [S2S
7PR-16, 3PR-16, 1Q-16, ITR-16, and 7SPR-16S are only for 7PR-16 DSS
submarine outboard use. 28PR-16 |FSS
3PR-16 [TSS
1Q-16  |MwF

ITR-16 |DSWS
TSPR-16S |MCSF

1SWF
2SWF
TPUM
Welding electrode circuit . : TRF
' TRXF
-1Shore-to-ship power THOF-400
' - THOF-500
Diver’'s line and télephone DLT
.J400-Hz aircraft servicing CVSF-4
DC ailrcraft servicing ' “ JAS-250

1/ The order of listing of cables for general application data has no significant

- meaning for their usage.

2/ Many cables are manufactured in variations.of armored, unarmored and
unarmored with overall shielding (see 5.3).

TABLE IV. Commercial cable a ation data. 1/
Cable type-
Application ’ repeated flexing
service

Cords for portable tocls and equipment: Undexrwriters approved

For power supply to electric typewriters, office S, SO, ST, SJ, SJo,

machines, electric drills, sanders, portable extension SJT

lights, and similar equipment. Safety ground conductors

must be green.

1/ The order of listing of cables for general application data has no significant
meaning for their usage.
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TABLE V. Supersessjop data.

Previous or present typse,
and applicable MIL-C-915
specification sheet number

‘Present type, and applicable

gpecification sheet number

Obsolste type, and detaill
specification number

CVSF-b..... e /1
CVUSF-lhe v i erineanennnns /1
[1710) A e /3
DHOF......... e . /6
) 1 S el /5
DNW/A. . vrevernroenannnss /68

2 TN/ 1 ¢
DRW/A.overernnscensenss /T3
DSGU/A.svvrieenennnneed/29

DSGU/A. .« v everrnernnenns /29
DSS....cvurns e ee.../B
DSWS...evvvens e V2i
ECM/A. ..vvnnnn 1A

FPS..oveinenens U7X
FSGU/A....... s /31
FSGU/A........ v Z)
FPS..ovvvnnnnnns s /60
2 P /8

N7 P e /9

MCOS......... e /11
MCSF.......v'n. e /10
MDU. . .vvvvnnnnns e /12
710} SR /13
MHOF. . ... e er. /10
MMOP. ..o iiiaannnnns /15
MNW/A. . .ovrns. e /71
MRI-D.....oovnens. e /16
MRI=Toevrsrannennenanens /16
MS/A. . .vnn.. e /50

CVSF-b........... ", .MIL-C-915/1
LSCVSF-4...... w....MIL-C-24643/1
LSDCOP....... e MIL-C-24643/2
-LSDHOF..... veuv... . MIL-C-24643/3
DLT.....  eteeae.. . MIL-C-915/5

LSDNW/A............NIL-C-24643/48
LSDES............. MIL-G-24643/26
LSDRW/A............MIL-C-24643/53

LSDSGU/A. ...v et MIL-C-24643/15
LSDSGU/A......... \ .MIL-C-24643/13
DSS.....00vven.... MIL-C-915/8
DSWS. .ot evennnnn. . .MIL-C-915/7
LSECM/A. ...covnven. MIL-C-24643/38

LSFHOF.............MIL-C-24643/63
LSFNW/A............MIL-C-24643/50
LSFPS..............MIL-C-26643/26
LSFSGU/A...........MIL-C-24643/17

LSFSGU/A......vn... MIL-C-24643/17
LSFPS..... R, MIL:G-24643/26
FSS.....ovnnn e MIL-C-915/8
JAS....... e - .MIL-C-915/9
LSMCOS.. ... RN MIL-C-24643/4
MCSS....... Ceeenees MIL-C-915/10
LSMDU............0. MIL-C-24643/5
LSMDY. ....0vvvunnnn MIL-C-24643/6
LSMHOF............. MIL-C-24643/7
LSMMOP............. MIL-C-24643/8
LSMNW/A. .o ovvennnn. MIL-C-24643/51
LSMRI-D............ MIL-C-24643/9
LSMRI-T...... Ceveas MIL-C-24643/9
LSMS/A. . .vvvnnnnns MIL-C-24643/34

LSMS/A. ............ MIL-C-24643/34

None

None

None

None

None

None
DPS.......MIL-C-23206/3
DHRP......MIL-C-915/4
DSGA......MIL-C-2194/2
DHFA..... .MIL-C-2194/2
None,

None )

ECM....... MIL-C-24145/14
None ’
FPS.......MIL-C-23206/3
FSGA...... MIL-C-2194/4
FHFA...... MIL-C-2194/4

MS........ MIL-C-24145/10
MA........MIL-C-24145/10

6861 TIxdv ¢
(HS)662-NEAH-TIN
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TABLE V. upersge d . = Continued

Previous or present type,
and applicable MIL-C-913
specification sheet number

Present type, and applicable
apecification sheet number

Obsolets type, and detail
specification number

MSCU/A/S. . 0vvnnennnnr.. /32
MSCU/A/S. .. vvverenin.. /32

MSP. . 'eerennrnnnen, en /67
MSPW. . ... e, /66
MUZA/S. .o eeeinennnnnn. /63
e | /58
1251, P . /17
PBTMU. .. ovvereerennenn. /17
3 O e /39
SHOF...... e /6

SRW/A"ODOODOOIOI'I.11'0/73
SSF......;...-oo..:-..../ls

SSGU/A. ..vvvvvrnrnnnn. .. /28
SSCU/A. . v evvnrnnsen. Y
$28.. .. unn.. e /61
(X177 W /35
10 ) S /38
TCKX......... veeeneee /38
TCOP. . veeneernrnnis L. /3

TCTU/A. v vvvvrnenensnes /35
TCTU/A. ..... ORNZT |
TCTX. v venvnnsen LT
THOF. . ... e, /6

THOF-42. ..o svnnennnens /6

THOF-400. . .. .. e /6

THOF-500. ... .0uenernenss /6

0 /69
421177 VO, /12
TPS. ot eeereninnns e /40
TPUM-6...0ovvevninnnnn. /79
TRF....... U /20
TRW/A. oo eienenanns /73

LSMSCU/A/S. ...\ .... MIL-C-24643/18
LSMSCU/A/S.........MIL-C-24643/18
MSP......... veve.. . MIL-C-915/67
MSPW............. . .MIL-C-915/66
LSMU/A/S...........MIL-C-24643/29
i MIL-C-915/58
CLSPBTM.......... .. .MIL-C-24643/10
LSPBTMU............ MIL-C-24643/10
LSPI......oonvvnens MIL-C-24643/25
LSSHOF........... . .MIL-C-24643/3

LSSRW/A............MIL-C-24643/53
Lsssyll!lDDOOIIO'QUHIL.G.24643/11
LSSSGU/A...........MIL-C-24643/14

1SSSCU/A............ MIL-C-24643/14
$25....... veeere.. MIL-C-915/61

- LSTCIU/A........... MIL-C-24643/21
LSTCIX. v vvvivanenn MIL-C-24643/24
LSTCKX.............MIL-C-24643/24
LSTCOP.....0ovuv'n.. MIL-C-24643/2

LSTCTU/A. ..........MIL-C-24643/2]1
LSTCTU/A.......... .MIL.C-24643/21

LSTCTX.......... ...MIL-C-24663/24
LSTHOF. . ....o0ovun .. MIL-C-24643/3
THOF-42......... ...MIL.C-915/6
THOF-400........... MIL-C-915/6
THOF-500........... MIL-C-915/6
LSTNW/A..........un MIL-C-24643/49
LSTPNW/A. ......ouun MIL-C-24643/52
LSTPS...oveennnnnnn MIL-C-24643/26
TPUM-6............. MIL-C-915/79°
TRF.............. . .MIL-C-915/20
LSTRW/A........ t...MIL-C-24643/53
TRXF.......000vvnnn MIL-C-915/21

MSCA......MIL-C-2194/5
MHFA......MIL-C-2194/5

MA........ MIL-C-24145/3
MWF,.......MIL-C-24145/18

PI........ MIL-C-23206/2
None
SHFR,.,...MIL-C-915/4
Nona
SHGA......MIL-C-2194/1

SSGA...... MIL-C-2194/1
$28....... MIL-C-24145/21
TCJA......MIL-C-2194/10
TCIX...... MIL-C-23206/1

TCKX,.... ,MIL-C-23206/1

" None

TCTA......MIL-C-2194/10
PBTX......MIL-C-915
TCTIX......MIL-C-23206/1
None

None

None'

CTNW....L L, MIL-C-915/69

TPS....... MIL-C-23206/3
TPU....... MIL-C-915/19

THFR...... MIL-C-915/9

6861 TTadv ¢
(HS) 66T -AIAH-TIN
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TABLE V. sersession data. - Continued

Previous or present type,
and applicable MIL-GC-915
specification sheet number

Present type, and applicable
spacification sheet number

Obsolete type, and detail
specification number

TSGU/A.....vvn.. e /30
TSGU/A...... e ..../30
4377 VI Y]
L R /8

TTOP .« o e eveeeienanrnens /26
TTRS/A. . oveennenenn. i /25
TISU/A. e e eveervnennnns /37
TISU/A. . ovneirenenns Y
1SA/U. s ieeeninnns e /57
1SMU/A........ Cerenene. /56
ISMWU/AL coverveenennnens /65
1177 VU /59
1T} /67
1SWU/A. ...\t e /b4
IS50MU/A/S. .\ vvevnrenns /62
1STSMU/A. .o venennnns .../55
QAU/A/S . oo ven e eenannns /61
265, ..t eein.. /B0
/T1 77 VO e /60
ISU/A/S e v e eenvnernennns /45
2SWA/U. oo eeeeeeerenanas /46
2SWF. ...... e /48
OSWL/A. e v e eeeennnnennn /17
2SWU/A. .. .... e /49
P11/ N, e /63
QWW/A/S . oo veeirireennns /18
WAU/A. . vveeieeainnnens /64
K1) Ceeiaens ./62
3SI/A ... ... e /60
K11 37 /60
ISU/A/S. . overannnnn e /51

ISWU/A/S . ovveaannnnnns /52

LSTSGU/A........... MIL-C-24643/16
LSTSGU/A. ..ovvevnnn. MIL-C-24643/16
TSP/A........ «v... MIL-C-915/21

TSS...... teihieves. MIL-C-915/8

LSTTOP.............MIL-C-24643/12
LSTTRS/A.....cu.u.. MIL-C-24643/13
LSTTSU/A...........MIL-C-24643/23
LSTTSU/A...........MIL-C-24643/23
LS1SA/U......... .. .MIL-C-24643/41
LSISMU/A...... v JMIL-C-24643/40
LSISMWU/A. ......... MIL-C-24643/47
LSISU/A. .. cvvnnnnns MIL-C-24643/42
ISWF. .ovvvvcvnnns , .MIL-C-915/47

LS1SWU/A. ........ . .MIL-C-24643/30
LS1S50MU/A/S....... MIL-C-24643/28
LS1S75MU/A........ MIL-C-24643/39%
LS2AU/A/S. ..ot MIL-C-24643/27
LS2CS....... R MIL-C-24643/58
LS25J/A. .vovvvnnnnn MIL-C-24643/43
LS2SU/A/S....cuunn. MIL-C-24643/31
LS2SWA/U........... MIL-C-24643/32
21" 2, MIL-C-915/48

LS2SWL/A.......vnn. MIL-C-24643/56
LS2SWU/A....... ....MIL-C-24643/33
LS2U/A. .... e MIL-C-24643/45
LS2UN/A/S........t. MIL-C-24643/57

"LS2WAU/A.......... .MIL-C-24643/46
LS3SF......00va... . MIL-C-24643/44

LS3SJ/A............ MIL-C-24643/743
LS3SJ/A. ..ot MIL-C-24643/43
LS3SU/A/S........ . .MIL-C-24643/35
LS3SWU/A/S. ... ..., MIL-C-24643/36

THFA......MIL-G-2194/3

TSGA...... MIL-C-2194/3
TSP....... MIL-C-915/22
None
None
TIRS......HMIL-C-915/25
TTSA...... MIL-C-2194/12

_TTHFWA, .. .MIL-C-915/23

1SA.......MIL-C-24145/17
1sMU. ..., .MIL-C-24145/10

“1SMWA. ....MIL-C-24145/2

1SU.;.....MIL-C-24145/1
ISWF......MIL-C-24145/7
1SVA. .....MIL-G-24145/4
1SS0MA. . . .MIL-C-24145/2
1S75MA. .. .MIL-C-24145/15

2A........ HIL-C-24145/1
None

DBSP...... MIL-C-915/2
None
2SWA......MIL-C-24145/6
25WF...... MIL-C-24145/8
None .

25WU..... MIL-C-24145/9

2U........MIL-C-24145/23

2WA.......MIL-C-24145/24

. 3SF.......MIL-C-24145/22

TBSP...... MIL-C-915/2

38J.......MIL-C-24145/20
3SA....... MIL-C-21145/11
3SWA...... MIL-C-24145/12

686T TTIdvV ¢
(HS) 667 -MEAH-TIN
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TABLE V. uperse data. - Continued

Previous or present type,
and applicable MIL-C-915
specification sheet number

Present ,type, and applicable
specification sheet number

Obsolete type, and detail
specification number

51177 S /53
ARWB/A. . vvvnvrennnnnnns. /76
IR 7 V. ve../60
GSI/A. .. /60
SKVTSGU/A.. .\ ovevrnenes /36
11 /74
6SGU/A......... e /33
TPS. . oiiiinnn.. cerrai. /B0
TSGU/A...c.vvvn.n. Y& 1A
12 T ... /8

BNWE/A. ...vvvrenennnnn.. /15

LS3U/A.....evnnn. .. MIL-C-26643/37
LSGNWB/A........... MIL-G-24643/55
LS4SJ/A. ...... v....MIL-C-24643/43
LSG4SI/A....ovven... MIL-C-26643/43
LS5KVTSGU/A. .......MIL-C-24643/22
555, 1 .uinennennes . .MIL-C-915/74
LS65GU/A. . ..... ve. .MIL-C-24643/19
LSTPS......vvvnnn.. MIL-C-24643/26
LS7SGU/A. .. .. vevs. MIL-C-24643/20
127 R MIL-C-915/8

LSBNW6/A........... MIL-C-24643/54

........ MIL-C-243145/13

FBSP......MIL-C-915/2

R T MIL-C-24145/20
. 5KVTSGA. . .MIL-G-2194/11

None
680A......HIL~G-219¢/6

7P8.......MIL-C-23206/3

7SGA.., ... .MIL-C-2194/9
None
None

6861 1Tadv ¢
(HS) 662 -NEQH-"TIH
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5.5 ef e anation of cable ratings and characteristics tables.

5.5.1 First five columns. Each cable is identified by the Military
specification and specification sheet number in the left hand column, followed by
the type designation, conductor size (AWG or MCM), number of conductors, and
conductor cross sectional area (circular mils).

5.5.2 Qverall diameter. The "overall diameter"” is the overall measurement
of the finished cable, and should be the determining dimension in selecting the
proper deck or bulkhead stuffing tube size, or multi-cable transit inserts. This
diameter is also the determining dimension for stuffing tubes for equipment.

5.5.3 Rated voltage, ampacity, and minimum radius of bend. Electrical

characteristics are given under columns headed. "Rated voltage” .and "Ampacity”.
"Minimum radius of bend", which is approximately eight times the overall -
diameter, is also given. Cables must not be used in excess of these ratings.

5.5.4 Conductor identification. The letters in the conductor

identification column represent the identification, and the number represents the
method of applying the identification. For example, STD-1 means standard
identification applied by method 1, which is printing of the number. and color
designation on the outer surface of the insulation or jacket of each conductor.
TEL-3 means telephone identification applied by method 3, which is colored
insulation on each conductor. The abbreviations used are as follows:

STD - Standard identification code
TEL - Telephone identification code
SPL - Special identification code
LIR - Letter identification code

5.6 Cable classificatio I11-C-24643). Cables specified in MIL-C-24643
are listed in table VI under the following general classifications:

'(a) Watertight (with circuit integrity), non-flexing service:
(i) Power and lighting.
(2) Control. ‘
(3) Electronic, communication, and instrumentation.

(b) Watertight, non-flexing service:

(1) Power and lighting.
(2) Electronic, communication, and instrumentation.

(¢) Non-watertight (with circuit integrity), non-flexing service:

(1) Electronic, communication, and instrumentation.
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(e)

MIL-HDBK-299 (SH)
3 April 1989

Non-watertight, non-flexing service:

(1) Power and lighting.

(2) Control.

(3) Electronic, communication, and instrumentation.
Non-watertight, flexing service:

(1) Power and lighting.

(2) Control.
(3) Electronic, communication, and instrumentation.
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TABLE VI (a)(1).

( {lighting
Ampadity, each conductor
{1
i ' dcor60 Ha 400 Hx
MILC. | Cabletype Conductor | Number| Areaof Cable Cable Radhs | CDR Ratcd NSN
designatios sae; AWO | ofcon- | each ovenll weight | ofbend ) wiuge, | 40°C sorC wc s0°C 514501
or MCM | ductors | conductor | diameter perft min. max, Ambient Amblcat | Ambieat {Ambient
incable { (MOM) max, spprox {laches) . (RMS)
(inches) (ibs)

US4V19 |LSESGA- 100 0 6 105.600 1650 2919 100 LTRS 1000 136 i m 50 @
LSSSGA- 128 00 s 113.100 1840 3500 | ns LTRS 1000 160 147 299 1 2019513
LS6SOA- 150 000 6 167800 2010 4488 ‘120 LTRS 1000 188 1m 3% 300 201.9514
LS&SGA- 200 | 0000 s 2115600 2250 5413 135 LTRS 1000 219 m 3% 40 2019518

U319 |LSSSGU- 100 0 s 105,600 1.600 2820 10.0 LTRS 1000 136 1 m | 10 2019511
LSsSGU- 12§ ) ] 133.100 L7%0 3490 1ns LTRS 1000 160 147 299 71 2019512
LS6SQU. 190 00 6. { 167800 1.960 4339 120 LTRS 1000 188 m 326 300 2002570
LS6SGU- 200 | o000 6 211.600 220 SAT9 ns LTRS 1000 u | m 369 M0 20340069

U632 | 1LSTPS. 6 12 7 6530 0715 0.361 4 STDA 0 | aspol - - - ssngrs ¥y

UAVH |LSTSGA- 3 16 7 2.580 555 an 40 STD-t 1000 15m wuno? | s TV 1 2019518
LSTSGA- 4 1 7 £110 548 2 40 | STD4 1000 w4 w3 wWie | uns 2019519

ueao |Lssgu. 3 16 7 2580 548 152 40 STD-1 1000 151 14110 13511 | wno 2019516
LSTSOU- 4 1" 7 130 593 198 40 STD-1 1000 W4 w13 wnd | ums 2019517

2464325 | LSDPS- 3 16 2 2580 AsS an 30 STD4 &0 10 - 10 - 1569811
LSDPS- 4 - 1 4110 A89 41 10 STD4 600 20 - 2 - {emraiss?

. LSDPS. 6 13 2 6530 . 588 194 33 STD4 &0 7 - 2 - 1582118
LSDPS. 9 10 2 10.380 £28 1 40 5TD4 60 " - 4 —- 2542669 Y
LSDPS- “ ) 2 13.090 0 a1 43 STD4 00 54 - [A - 1544372

264318 | LSDSOA- 3 16 2 2580 ) 109 30 STD-1 1000 13 13 1 1 2029501
LSDSGA. 4 1 1 4110 AT Y 30 STDA 1000 n 20 n 2 2030067
LSDSGA- 9 10 1 10.380 SM 20 40 STD-1 1000 “ " “ “ w255
LSDSOA. W 9 1 12050 0 P 40 STD-1 1000 80 s5 60 ss 202950
1SDSGA- 13 7 1 20520 A A10 s0 | spa¥ 1000 ® n n n 2029504
LSDSAA- %0 3 2 51620 961 20 60 | LIRS 1000 126 116 126 116 2044885
LSDSGA- 78 1 2 835%0 1124 1.086 10 LTRS 1000 168 155 18 155 210243
LSDSGA- 100 0 2 165.600 1217 1.289 15 LTRSS 1000 199 183 19 5 2044856
LSDSGA- 200 | 0000 1 211.600 1.63 2458 100 LTRS 1000 308 284 288 265 2044857
LSDSOA. 300 300 2 300,000 1891 332 s LTRS 1000 a 380 37 319 2044888

. |LSDSGA- 400 400 2 413.600 1119 4408 130 LTRSS 1000 P 53 B7 316 203-0348

Sce footaotes &t ead of table.
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TABLE VI (a)(1).

6867 111dv ¢
(HS) 662 -qIAH-TIR

Ampacity, each conductor
8 )
decor60 Ha 400 Hz

MiL-C. Cable type Coaductor | Number| Arcaol Cablke Cable Radius CDR Rated NSN

designation size; AWG | of con- cach overall weight of bend 1D voltage, 40rC 50°C 40°C 50°C 61450}
orMCM | ductors | conductor | diameter perft min. max. Ambient Ambient | Ambieat | Amblent
Incable |  (MCM) tnax, pprox (inches) (RMS)
(inches) (s)

U64313 | LSDSQU- 3 16 2 1550 91 0.086 a0 STD-1 1000 13 u 13 12 " 2028463
LSDSGU. 4 4 2 4.110 A7 106 30 SID- 1000 - 0 2 20 202-2193
LSDSGU- 9 10 2 10.380 44 A4 40 STD- 1000 “ 41 “ 41 22-2796
LSDSQU- 14 $ 2 13.090 670 29 40 STD-{ 1000 60 55 & 33 x0-1197
1LSDSGU- pi] 7 F 20820 781 63 s0 STD- Y 1000 k] n ] n 02-2798
LSDSGU- 50 3 2 52620 911 .681 6.0 LTR.S 1000 126 116 128 116 202-M76
LSDSGU- k2 1 2 81.6%0 - 104 1.018 10 LTRS 1000 168 155 168 158 AT
LSDSQU- 100 0 1 103,600  L167 1217 73 LTRSS 1000 199 183 199 183 AB-S3X0
LSDSGU- 200 0000 2 211.600 1383 2340 100 LTRS 1000 308 B4 ) wh A5-3628
LSDSGU. X0 30 2 300.000 1.841 h¥ik) 115 LTRS 1000 413 330 U7 319 203-5391
LSDSGU. 400 400 1 413.600 2069 4.282 130 LTRS 1000 492 453 137 310 2028454
24641725 | LSFPS- 14 9 4 13.09%0 0813 0.452 -850 STD4 600 2 - — - 156-8790
245417 | LSFSOA- 3 16 4 2580 A97 154 a0 STD. 1000 11 10 u 10 202-3481
LSFSGA- 4 “ 4 4410 363 204 as S5TD-1 1000 18 17 18 17 202-3482
LSPSGA- 9 10 4 10.380 580 336 .43 STD-1 1000 39 - % 39 3% 202-3483
LSFSGA. a 7 4 20820 940 317 55 STD42/ 1000 69 [} & o 202-3484
LSFSGA- 50 3 4 52620 1.100 1.076 4] LTRS 1000 10 101 110 101 203.3299
LSFSOA- ™ ] 4 83690 1.290 1.289 80 LTR-S 1000 48 136 148 136 202-3485
LSFSGA- 100 0 4 105,600 1.408 1412 a8s LTR.S 1000 174 160 170 157 2028465
LSFSGA- 150 000 4 167,800 1.678 3.188 100 LTR:S 1000 s 28 U 26 202-8466
LSFSGA- 200 0000 4 211.600 1.8% b X7 110 LTRS 1000 m 30 54 Fa 202.3511
2464Y/17 | LSFSGU- 3 16 4 2.580 0.447 0.126 30 §TD-| 1000 1t 10 11 10 202-3509
§ SFSGU- 4 14 4 4110 S0 AN 3s STD-1 1000 18 17 18 17 210-2344
LSFSGU- 9 10 4 10.380 £30 2% 45 STD-1 1000 39 36 » 3% 202-3510
LSFSGU- pal 1 4 20820 B0 A 5 ST Y 1000 69 6 69 6 22-UR
LSFSGU- 50 3 4 52,620 1.050 1015 63 LTRSS 1000 110 101 110 101 205-3629
LSFSGU- s 1 4 81.69%0 1.240 1.485 8.0 LTRS 1000 143 13 148 136 2026955
LSFSGU- 100 0 4 185.600 1.358 1.820 85 LTRS 1000 174 160 170 157 2R-6956
{SFSGU. 150 000 4 167.800 1.628 3.108 100 . LTR$S 1000 238 218 24 06 02-6957
LSFSGU. 200 0000 4 211.600 1820 3819 110 LTR-S 1000 Mm 250 254 i} 202.3480
24543/14 | LSSSGA- 50 3 1 52.620 370 316 35 — 1000 149 137 149 137 2029492

S¢e [ootnotes st end of table.
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TABLE VI (a)(1), MIL-C-24643 cable ratings and characteristics, watertight
(power and lighting). - Continucd
Ampacity, each conductor
{amps, max)
: . . deor 80 Hz 400 Hz
MIL-C- | Cadetype Coaductor | Number| Areaol | . Cadle Cable Radls CDR Rated NSN
: Saslgnation size: AWG | of con- cach overal! welght of bead i) voilage, 40°C xrc “rC e 614301
orMCM | ductors | conductor | dlameter perft min, max Amblent Ambieat | Ambieat | Ambieny
incable | (MCM) max approg (inches) {RMS) :
(inches) (1bs)

U643/14 |LSSSOA- 18 1 1 83690 0.652 0484 40 - 1000 197 181 197 181 2015493
LSS50A. 100 0 1 105.600 ne 350 43 - 1000 m M m 4 2025494
LSSS0A- 200 0000 1 211500 K77) 1m 5s — 1000 %1 m - - 202495
LSSSCA- 30 30 1 300.000 1081 1369 63 - 1000 467 420 - - 212-54%
LSSSGA- 400 <00 t 413,500 1.168 1533 70 - 1000 518 £x ] - - 029497
LSSSOA- &% 650 1 650,000 1424 1801 as - 1008 %8 m - - 2044854
£5550A. 800 800 i 800.000 1535 3429 93 — 1000 40 848 - - 202-5498
LSSS0A. 1000 | 1000 1 1000.000 1670 am 100 - 1000 1090 950 - - 2025499
LSSSGA- 1600 | 1600 1 1600.000 2060 6.489 128 - 1000 1450 - 1o - - 202.9500
LSS50A- 200 | 2000 i 2000.000 2280 1788 115 - 1000 1630 1450 - - 201949

UANIe | LSSSQU- %0 3 3 52620 0320 0281 as - 1000 149" 137 9 m 203-539%
LSSSQU- ” 1. 1 83550 &m Al 40 - 1000 197 181 197 181 3B
LSSSGU- 100 ] t 105.600 565 310 43 - 1000 m 214 m 24 205-3547
LSSSGU- 00 0000 | 211.600 m 967 53 - 1000 %1 x1 - - 20284718
LSSSQU. 300 30 1 300.000 1001 1309 63 - 1000 467 430 - - 2034576
LSS5QU. 400 400 1 413.600 118 1763 20 - 1000 57 $30 - - 206-1330
155500 650 630 1 650.000 1m 1716 33 -~ 1000 788 m - - 2034377
LSSSQU- 800 800 1+ | s00.000 1488 33 93 - 1000 40 - 85 - - 204-2248
LSSSaU. 1000 | 1000 1 1000000 1.620 an 100 -~ 1000 1090 950 - - 20.6978
LSSSQU- 1600 | 1600 1 1600.000 2010 6363 113 - 1000 1450 170 - - 2053648
LSSSGU-  2000) 2000 i 2000.000 2210 12 133 - 1000 1630 1450 - - 2044859

2464326 | LSTPS- 3 16 3 . 2580 0A47S 0129 ET) STD4 600 10 - 10 — #088.9141 %
LSTPS. ‘. 14 3 4110 553 160 kX STD4 600 17 - 1 - 1596686
LSTPS. 6 11 3 6530 £20 -] 40 STD4 600 2 - pi! - 158-6691
LSTPS- 9 10 3 10380 657 299 40 STD4 600 % - % - |#s26m0Y
LSTPS- 7] 9 3 13.090 a5 All 43 STD4 600 41 - 47 - 1836692
LSTPS. pX) ? 3 20820 B66 K7 53 STD4 &0 6 - o - 1540989
LSTPS- 30 s 3 130% 989 s 60 STD4 600 m - n - 1570923

2464316 | LSTSGA- 3 16 3 2580 A} 128 10 STD.1 1000 1 10 11 10 220678
LSTSGA- 4 " 3 4410 A99 186 - 10 STD- 1000 1B . 17 18 17 2020679
LSTSGA. 9 10 3 10,380 525 mn 40 STD.} 1000 39 3% 3 % 2020680
LSTSGA- 14 9 3 13090 268 ass 43 STD.} 1000 ] 47 st 41 2020681
LSTSGA. 23 ? 3 20820 2882 A92 50 STD.1 1000 ] o4 9 64 220682

See {ootnotes at end of table.
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TABLE VI (a)(1).

{power and lighting). - Continued

6861 17adv ¢
(HS) 662 -A9TH-TIH

Ampacity, each conductor
—(amnps, max)
) : deor60Hz . | 40Hz

MILC. Cabls type Coodwetor { Number| Asesof Cabls Cadle Radius CDR Rated - .NSN

Sesignation she: AWG | olcoa. cach ovenall weighi- of bead 1D voltags, «$'C 0°C 40'C srC 614301
or MO | ductors | conduttor | diameier perht esin © max Amblens Amblemt | Ambieat | Amblent
lncabla | (MCM) max apprax {inches) (RMS)
| (inches) (bs)

245416 | LSTSOA- 0 3 b ] 52620 1019 QM7 63 STD-1 1000 10 104 110 101 2020653
LSTSUA- ke 1 3 81690 1184 1338 15 STD- 1000 148 136 148 136 2034030
LSTSQA- 100 g 3 105.600 1316 1.696 30 . STD-{ 1000 17 160 14 160 2020684
LSTSOA- 150 000 k] 167800 1588 2558 95 STD-{ 1000 38 F{13 4 208 2020685
LSTSOA- 200 0000 3 11160 L9 un 10s STD- 1003 m %0 . ™ i 2020685
LETSOA- k14 300 3 300.000 22007 4356 128 STD-1 1000 M8 . 320 mn s 202-0687
LSTSGA- 400 00 3 413,600 2253 58 113 STD1 1000 413 400 98 peld 2020688

U516 | LSTSGU. 3 16 3 1380 o4l 0099 T30 STD-1 1000 1l 10 1 10 215497
LSTSOU- 4 1) 3 4110 A9 125 30 STD-1 1000 19 17 18 17 201.%
LSTSGU- 14 0 h] 10380 375 241 40 STD-1 1000 k) 3% » % 1-495
LSTSGU- 14 9 3 13090 it} 313 43 STD-1 1000 51 47 b ] 47 . X12-M78
L5STSOU- ] 7 3 20820 A13 A43 .30 STD- 1000 4 54 6 64 2019500
LSTSGU- 0 3 3 53630 969 £86 [ S 1000 {10 10 110 101 201-9053
LSTSGU- k-] 1 3 83.6%0 LI 1313 73 STD-1 1000 148 136 M8 1% 201950
LSTSGU- 100 [+ ] 1050 1258 1618 80 §TD-1 1000 74 160 1i ] 160 2019502
LST5aU. 150 00D 1 167.800 1513 2485 93 STD-1 1000 paii 216 e’ ] o 202-9508
LSTSGU- 200 0000 b 111600 1,669 3085 10.8 §TD-1 1000 m Ba 14 ™ 020676
L.5T8aU- 300 30 3 300000 1957 427 1240 STO- 100G M8 320 m s 2000677
LSTSGU- 400 400 3 413500 1.2 S693 3s §TD-1 1000 435 400 298 o 39506

2464321 | LSSKVTSGA- 100 ] 3 108.600 1,790 1417 118 LTRSS 5000 14 160 —_ — 2016514
LSSKVTSGA. 150 000 3 167.800 2000 iam 130 LTR-$ 5000 pal) 16 - — 216515
LSSKYTSQA- 250 258 3 230.000 2% . 4429 s LTR.S 5000 ns 90: — — 0195054
LSSKVTSOA- 350 350 3 150.000 2500 ssa2 119 LTRS 5000 9 %0 - — 2010055
LSSKYTSGA- 400 400 3 413.600 2550 6351 165 LTRS 5000 433 400 - — 202-2050

24643721 [ LSSKVTSGU- 100 0 3 108.600 1.740 2310 118 LTRS" 5000 1724 160 — - 20183810
1LSSKVTSGU. 150 000 3 167.800 1550 1964 130 LTRSS 5000 238 s - — 203.6565
LSSKVTSGU- 150 250 3 150.000 220 4.754 s LTRS 5000 s 290 - - 2016311
1SSKVTSGU. 150 150 3 150.000 2450 34N 159 LTRS 5000 ml 60 — - 2016312
LSSKVTSGU- <00 400 3 413.500 2506 6150 163 LTRS 3000 435 . 400 _— - 2036513

Sce footnotes st end of table,
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See footnotes at end of table.

TABLE VI(a)(2).  MIL-C-24643 cable ratings and characteristics, watertight
(with circyit integrity), non-fle
{contral}, - Continued -
Ampadty, tach condnaor
(amps, max)
deor60Hx 400 Hx
MILC- Cable type Conductor | Number |  Arcaof Cabdle Cable Radius CDR Rated NSN
designation ske: AWO | of coo- cach ovenll weight | ofbend D wiuge, | 4C src “we src 614301
or MCN | ductors | conductos [ dismeter perl [.10.% max. Ambient Amblent  |Amblens  Ambient
tmesdla | (MCM) max, spprox | (inches) (RMS)
(inches) (%)
464V1B  |LSMSCA- 7 1 ) 1620 0534 0175 3s STD- e | 1Y ol us¥ | gV 2022048
LSMSCA- 10 18 10 1620 £n 267 «0 STD-1 1000 128 16 123 5 202.2087
LSMSCA. 14 18 1" 1620 s 3% 45 STDA 1000 vy ] 96 124 98 2022048
LSMSCA. 19 18 19 1620 788 A0} $0 STD-1 1000 B 916 123 96 200-2049
LSMSCA. 4 18 % 1.620 908 s s STD-1 1000 126 s 126 s 200592
LSMSCA- 30 » 20 1620 951 596 5 STD- 1000 1276 93 12/6 9 205.3630
LSMSCA- 37 18 N 1620 1058 ] 60 STD-1 1000 126 s 16 97 205-363
LSMSCA. &4 18 “ 1520 1164 861 70 STD-1 1000 18 9/4 125 94 15506
LSMSCA- 61 18 6 1620 1.300 1058 40 STD-I 1000 1274 n 124 Y] 201.9507
LSMSCA. 91 18 91 1520 1530 1.600 9.0 STD 1000 124 N 124 o 201.9508
U418 |LSMSCS 7 18 ) 1420 0544 0244 68 STD-1 1000 1273 9% 128 98 201.9509
LSMSCS 10 18 10 1620 £82 M9 - 88 STD-1 1000 1238 95 1238 9/5 202.3486
LSMSCS. 14 18 1 1620 ns8 A 90 STD-1 1000 128 916 1238 ors 2026960
LSMSCS. 19 18 19 1.620 8 509 93 | stpa 1000 128 s 128 96 2026561
LSMSCS 18 u 1620 918 £30 1ns STD-1 1000 1276 s 12/6 s 2026962
LSMSCS X 18 Eh) 1620 961 m 120 STD-1 1000 12/6 9/s 12/6 95 2026963
LSMSCS 37 18 2 1.620 1.065 810 130 STD-1 1000 16, /s 126 s 2026964
LSMSCS 44 18 “ 1620 LI w1 10 STD-1 1000 128 94 1273 974 2015510
LSMS5CS 6l B} oa 1620 1310 1227 160 STD 1000 124 0 124 n 224965
LSMSCS  §1 18 9 1620 1.540 1887 185 STD- 1000 124 ) 14 n 206966
UGAVIE |LSMSCU- 7 18 F) 1620 0484 0,148 38 STDA 1000 123 % 128 96 202.2081
LSMSCU- 10 18 10 1620 £ 21 40 STD-1 1000 18 s 123 9”6 2019503
LSMSCU- M 18 " 1620 668 250 43 STD-1 1000 122 906 123 95 2019504
LSMSCU- 19 18 19 1.620 738 54 0 STD-1 1000 128 96 s 916 201.9505
LSMSCU- 4 18 u 1.620 8§ A87 55 STD- 1000 12/6 s 126 95 2026958
LSMSCU- %0 18 30 1620 901 539 s STD-1 1000 12/6 s 126 s 2026959
LSMSCU- 3 18 3 1.620 1.002 648 60 STD-1 1000 176 95 128 /s 2022042
LSMSCU- 44 18 “ 1420 1114 ™ 70 STD- 1000 125 ) 128 /4 2022043 -
LSMSCU. 61 18 6l 1620 1.250 962 80 STD-1 1000 124 0 124 ) 202.2044
LSMSCU- 81 n 1 1620 1480 1310 %0 | SID4 1000 124 n 1214 9 2022045

6861 TT2dy ¢
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TABLE VI ()(3).

. -

(vt i integrin. aoflog n
(electronic, communication, and instrumentation), - Continued

Ampaaity, each conductor
am, MAx
anrEFE mm
MILC- | Cabletype Conductor | Number| Areaof Cable Cable Radius | CDR Rated NSN
designation slee AWO | of cone each oversll weight | ofbead D volage, | 4rC 5C we sre 614801
or MCM | ductors | conductor | diameter perh min. max. Amblent Ambient | Ambleat | Ambient
incablo | (MCM) max . approx (inches) (RMS)
{inches) {bs)
#4321 {LSTOIA. 4 " 2 4110 0420 013 3 - - - - - - 203.6865
usv |usrau. 4 M 3 4110 A% an 30 - - - - - - 201.9520
USAVH |LSTOIX. 3 16 3 2428 74 m & - - - - - - |#9Ts100Y
LSTOIX- 7 16 1« 2828 583 318 58 - - - - - - 157.2007
LSTCIX- B 16 ) 2828 1269 544 63 - - - - - —  |emsen?
U4V |LSTOKRX- 1 16 2 2528 0436 108 25 - - - - - - |esssoam¥
LSTCKX. 3 16 s 2828 142 257 @0 - - - - - - |esarns¥
LSTCKX- 7 16 1 2828 583 520 55 - — - - - - |es0t6242¥
LSTCKX. 11 .| 18 u 182 1265 M| e - - - - - ~  |esem¥
TeA1 | LSTCTA- 4 7 @116 DA 1% 30 — - = p - po 218318
U1 |LSTCTU. 4 M 2 an A% a 2w | - - - - - - 2019521
UsAVA_ |LSTCTX. | n 2 0895 50 ° 108 20 - - - - - - 1868817
LSTCTX. 3 a 6 £93 38 262 13 - - - - - - | s
LSTCTX. 7 2 1 895 ) Sis 0 - - - - - - #sT7s8 Y
LSTCTX- 13 n u 5 954 24 - 80 - - - - - - |#szems?
U4V |LSTTSA- 1S n 3 540 380 083 25 TELS 20 - - - - 201.9540
LSTTSA- 3 n 6 40 500 Re 10 THLS 30 - - - - 2020692
LSTTSA- S n 10 50 £9% 195 as TELS 30 - - - - 200.0693
LSTTSA- 10 2 P 540 s 296 40 TELS 30 - —. - - 2019541
LSTTSA- IS n 30 540 250 A1S 50 TELS 00 - - - - 2019542
LSTTSA- 20 n © 540 o0 S04 Y TELS 20 - _ - - 201.9543
LSTTSA- 20 n 60 540 1.130 M2 60 TELS 200 - - - - 2029537
LSTTSA. 40 n 8 540 1.250 930 70 TEL S %0 - - - - 201.9544
LSTTSA- 50 n 100 540 1450 1193 75 TEL6 300 - - — — 2029538
LSITSA. & z 120 540 1.500 1317 80 TEL$ 300 - - - - 2019545 -
2464323 |LSTTSU. 15 n 3 540 030 0066 25 TELS 30 - - - - 2029528
LSTTSU- 3 n 6 640 A30 KTH a0 TELS 200 - - - - 229529
LSITSU.  § 2 10 540 540 167 a3 TEL6 X0 - - - - 202.9530
LSTTSU. 10 2 20 0 675 262 40 | TELS 30 - - - - 202.9531
LSTTSU- 1§ n 2 60 800 3w 50 TEL4 30 - - - - 202.9532
LSTTSU. 20 n © 540 5% 481 55 TELS 200 - - - - 2009533
LSTISU- X n 50 540 1.080 &7 60 TELS 300 - - - - 20295% |-
LSTTSU. & n 80 0 1.200 B 70 | TELS 300 - - - - 2029538
Sce footnotts st end of table.
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TABLE VI (a){(3).

See footnctes atend of table,

ing), - Continued
Ampedty, each ronductor
{amps, max)
. e or 60 Hz 400 Ha

- fMILC- Cabic type Coaductor { Number |~ Areaof Cable Cible Radius CDR Rated : NSN

' dexignatioa sizz: AWG | of con. each ovenll weight of bend 1D valtage, &rC rc 40C srC 614501
or MCM | ductors | conductor | dlameter perft min T omar Ambleat Ambileal] Ambleat] Ambienl
incable | (MCM) max approx (inchea) (RMS)
"} (Inches) (ths)

UANIY |LSTTSU. a 100 0.6540 1400 1.148 15 THLS 300 - - - — 202553
LSTTSU. o 120 £40 1450 1.267 "BD TEL-6 30 — -— —_ - 2044254

6861 T1ady ¢
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TABLE VI (b)(1).

Armpacity, each conductor
{amps, max}
deor 60 Hz 400 Hs

MiLC Cadla typs Conductor { Number| Arcaof Cadis Cadlo Radiue CDR Rated NSN

deslgration Pn: AWO | ofwae | exch overall welght | ofbend [ wiuags, | «°C e “©C S*C 614301

or MCM | ductors | conductor | diameter perfll §- min, max. Ambient Ambient | Ambleat | Ambleat
incable | (MCM) mar, approx {inches) (RMS)
’ {Inches) (bs)

U3 | LSDRW 14 - 4.110 asm 0293 10 STD-1 3000 28 A — — 2015087
UHAYS) |LSDRWA 14 ] 4.110 720 3346 1] STD-1 3000 % -] — — 201-9058
UAYS LSMDU. [ 12 19 " 6530 1.000 1.143 a0 STD-1 600 - — — - 2R.2780

LSMDU- 14 9 |44 13.090 1398 Lm 95 STD1 600 - -_ - - 22.7781

LSMDU- 1 7 19 20820 1.765 2366 103 §TD4 600 — - - - o172 4104

LSMDU- 40 4 19 41740 1,040 4191 128 STD- 600 — - - — 23-0%6

LSMDU- 60 2 19 66360 2330 5343 140 STD-1 600 - — — — 202.2783
UG4S LSMDY-. 6 12 19, &3530 1.190 1360 10 STD-1 600 — -— - - 202-2734

LSMDY. 14 9 19 13.090 150 041 935 STD-1 600 - - e - 2035387

LSMDY. pi] 7 19 20820 1.960 297 120 STD-1 600 - - - - 2027788

LSMDY- 40 4 19 41740 3340 44580 133 STD-1 600 -~ - —_— - 202.2786

LSMDY. 60 3 9 66.360 1328 &4 ) 150 STD-1 600 - - - e am. 2187
464333 | LSTRW 4 3 4110 0710 [k vk] 43 STD-1 3000 u n — — 2019523
64353 | LSTRWA u 3 4110 760 As53 43 §TD-1 3000 U F s -— o~ 201-95U4
UGN | LSSRW 14 I 4.110 AOD .106 a0 51D.1 3000 2 - X — - 202-2054
U353 | LSSRWA 14 1 4110 AS0 REY 0 §TD-1 000 kv3 ¥ - - 2015056

Sce footnotes at end of tabla.
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TABLE VI(b){2).  MII-C-24643 cable ratings and characieristics, watestight,
- Coulinugd ' .
Ampadty, each conductor
dcor &0 H 00 He
MILC- Cable type Conductor | Number| Areaol Cabla Givlo Radlus COR Rated NSN
designation pize: AWG | ofcon- each overad] weight of bend D voliage, arc wrc &C 0C §1450L
e MCM | ductors | conductor | diameler perit min max Ambient Amblens | Amblent | Ambicat
fnasdle | (MCM) max spprox | (laches) (RMS)
{inches) (s}
46047 |LSISMWA- D b7 n 0.700 1.608 2461 100 §TD-1 600 - - — - 2003435
AT |LSISMWU- M o] " 00 1588 1368 100 5TD-1 60 — - - - 213534
4330 | LEISWA- 2 2 F . asas R3] . 38 §TDa &0 - - - — 205-3561
UAY0 | LSISWA. 14 n 14 X0 0 506 53 STDa 500 - - - 205368
LRSWA. 20 n b 20 1.060 £58 13 SID2 500 - - — 205-36583
LSISWA.- 2 n X 200 1.0 541 73 STD2 600 - - - 2m.0%1
UMYV | LSisWU- 2 n 2 X0 0.458 R} As STD2 50 — - - - 2035406
LSISWU- 14 z 14 ] 2% 461 55 STD2 600 - - - - 038407
LSISWU- 2 2 2 0 1.000 £18 65 STD-2 60 - - -— - 203-5408
LSISWU- 30 n 30 00 L0 BB 15 STD-2 600 — - - - 205-3650"
AT [ ISBWA- 3 I € " X 7 i3 i3 STD Y 1] - - = - TPH
LSISWA- 7 bl 14 0 o 28 45 STD-2 &0 - - - - 2025558
LSISWA- 10 n 2 200 820 A2 50 STD2 600 - — - - 2027767
LSISWA- 14 n 28 X0 90 518 &0 STD-2 500 - - - - 2055181
LSISWA. 19 a £ L 1090 by ] &s 5TD-2 00 - - - - WL TIA
LSISWA. B @ 00 1.280 Loog 18 STD2 " 600 - - -~ - 2044873
LEISWA. 0 n 0 0 110 1.2% &0 $TD-2 00 - - - — 203.752¢
LSZSWA. 37 n M 700 1430 1545 83 $TD-2 600 - - — — 202-3529
LSSWA.- 44 n 8 %0 1600 1505 20 §TD-2 “®0 - - - - 2023330
LS2SWA- 61 n 122 00 1790 1317 108 §TD2 60 - - - - 2034068
V3T |LSBSWAL. 3 n s 00 0520 0178 38 STD-2 600 — - - - 204-5540
LSISWAU. 7 n " 00 860 337 43 §TD-2 &0 - - - - 2029552
LSISWAU. 10 n 20 200 £% an 50 STD-2 600 - - - - 2044872
LSISWAU. 14 1 b7 200 5% 356 80 STD2 600 - - - - 2024837
LS2SWAU. 19 n "] 700 1040 by 71 65 §TD-2 500 - - - - 2029553
LSISWAL. 24 n 48 700 1210 w7 73 §TD 50 - - - - 2023838
LSISWAU. 20 n 60 700 1280 LI 8.0 $ID2 600 - - —_ - 202119
LRSWAU- 17 n 74 200 1380 1462 83 §TD-2 600 - - - - 2030091
LSZSWAU- 44 12 88 200 1550 1812 20 STD-2 600 - - - — 27766
LSSWAU- 61 n 12 X0 140 134 100 STD.2 £00 - - - - 208-5181
260386 {LSISWL. 7 1% 14 2380 " s 0427 K STD2 500 - - - - 2097450
UYS6 |LSISWLA. 7 1 1" 2380 960 467 73 STD2 50 - - - - 205-3645
w3 Jusswu. 2 1520 258 103 20 STD-2 &0 - - - - 205-3%61
See footnotes at end of table.
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TABLE VI (b)(2). Mllcﬂmmm:mmmd.dmamnmwmhn
foxi ice, (cl : P T ing)

- Continued

Ampadty, cach conductor
{
dc o7 60 Hx 400 Hx
MILC- | Cabletype Cooductor | Number| Areaof Cable Cabke Rsdius | CDR Ratcd - NSN
designation sizes AWO | of con- each overall weight | ofbend D voltage, | 40°C SOC 40C src 814501
or MCM | ductors | conductor | dlameter perfy min. max. Ambient Ambient { Ambient | Amblent
fncsbls | (MOM) max. spprax (inches) {(RMS)
(inches) (%)
U3 |LSBSWU. 3 18 6 1620 0710 0207 “0 STD3 50 - - - - 203037
LSISWU. 7 18 " 1620 910 58 50 §TD2 600 - - - - 2040543
L2SWU. 13 18 b7 1.620 . 1200 700 6 STD2 600 - - - - 2046993
LSISWU. 19 18 LT} 1.620 1.380 810 &0 STD-2 600 - - - - 2040544
LswU. % 18 3 1620 15% 1.042 %0 STD2 600 - - - - 2109472
LISWU. % 18 0 1.620 1.760 1.256 93 STD-2 00 - - - — 2083633
Loswu. w7 18 H 1820 1.8 1512 105, STD3 00 - - - - 208-3634
L2SWU- 61 18 1 1620 1300 2 133 $TDa 600 - - - - 246994
U643 [LSISWUA. 1 18 2 1.620 0308 a1 20 STD2 600 - - - - 2009507
LSISWUA. 3 18 s 1620 % i 40 §TD1 600 - - - - 203393
LSISWUA-- 7 18 " 1.620 960 m s0 STDa 600 - - - - 2048927
LSWUA. 12 18 U 160 1250 s 63 STD-2 50 - - - - 204-8928
LSISWUA. 19 18 ] 1620 1420 82 80 STDA2 600 - - - — 206.9307
LSISWUA. 24 18 48 1620 1540 1.0 9.0 $TD1 600 - - - - 2040845
LSISWUA- % 18 60 1.620 1810 1289 95 STD2 600 - - - - 2055938
LSISWUA. 37 18 H 1.420 1920 1552 105 STDAa 600 - - - -~ 2059308
LSISWUA- 61 18 12 1.620 1350 2367 138 STD-3 600 - - — - 2046995
USVST | LSIUW. Q % 8 03 0790 0493 85 TELJ — — — - — 202-7000
64157 [LAUWA- @ 2% a 27 840 39 65 TEL3 - - - - - 22-7001
UAWST [LSIUWS. 42 2% 8 am B340 568 100 TELS . - — - — - 2027002
UAV4S | LSIWA. 0 n 80 700 142 1030 40 TEL3 600 - - - - 2022513
oS [LS2WAL. @ n 80 70 13% 0.741 50 TELS &0 - - - - w3502
UMV |LSISWA- 3 18 9 1620° s 09 45 STDa 600 - - - - 030373
LISWA. 7 18 i 1620 9% 587 60 STDA 60 - - - - 22.9018
LSISWA. 10 18 2 1620 1230 868 13 STD-2 600 - - — - 2044260
LSISWA. 14 18 a 1.620 1330 113 83 STD2 600 - - - - A0-7602
LSISWA- 19 18 57 1620 1500 1442 90 STD2 600 - - - - 237603
LSISWA. A 18 n 1.620 179 1.905 108 STD2 600 - - - - 2037604
LSISWA- %0 18 %0 1.620 1910 2.266 110 STD-2 600 - - - - 2037608
LSISWA- 37 18 1 1620 1010 2.781 120 STD-2 600 - - - - 237606
LSISWA. @ 18 132 1.620 229 13% 130 STD1 600 - - - - 2036567
UV |LSISWU- 3 18 9 1620 0.655 0298 4 STD-2 600 - - - - 2044852
LISWU. 7 18 2 1620 940 528 60 SID-2 600 _ - - - 2025011
See f st cnd of table.
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TABLE VI(b)(2). MIL-(C:24643 cabla ralings and characteristics,

6861 TTadV ¢

(HS)66Z -ATUH-TIN

Ampadlty, tach conducior
. ppax)
. de ar 63 Hx 400 H
MIL-C- Cable type Coaductor | Number| Arenol Cable Cabio Radius CDR Rated NSN
deslgnation she AWG | of con- tach ovenall weight ofbend D voltage, wC rc &c oC 614501
or MCM | ductors | conductor | diameler perfe min, mac Amblent Ambicei | Amblent | Ambleat
tneabke | (MOM) max approx | .{inches) ] (RMS) :
(inches) {®s) <
246433 | LS3SWU- 10 18 30 1520 1.180 o™ 75 STD-x 00 - — - — 2029012
LSISWU- ] 18 a 1620 1280 1052 8s STD2 &0 - —_ - - 202-9013
LSISWU. 19 18 7 1420 1430 1253 20 SID2 &0 - - - - 202-9014
U4V JLSISWU. M 18 n 14820 1.760 1799 105 STD.2 &00 - - - - 20290158
LSISWU. 0 18 50 1620 1.860 1136 110 STD2 00 - - - - 205-5175
LS3SWU. 2 18 111 T L6820 1.9%0 2664 120 STD2 00 - - - - 119016
LSswuU. 44 18 132 L&20 1240 s 130 STD2 600 - —_ - - 205017
UMY |LSISWUS. 3 18 ] 1520 a.71s 0429 8s S81D2 w0 - - - - 2044843
Lsswus 7 it} 31 1520 1.000 1 120 STD-2 600 -~ — — — 2005558
LSISWUS- 10 " 3 1.620 1.240 988 150 STD2 600 - - -~ — 2044261
LSSWUS- 14 18 Q 1620 1340 18 160 STD-2 &0 - - - - 06569
LOSWUS- 19 18 §7 1520 1510 1.6 186 | STD2 &0 - — r— . M-E570
LSISWUS- 24 | n 1420 1.800 2068 ns STD2 60 - - - - H3-2971
LSISWUS- X 18 90 1620 - 1.920 Uw 20 §TD2 00 — — - — 204031
LSISWUS- 37 18 m 1620 2450 3083 230 STD4 600 — - - - 203-5395
LISWLS- 4 18 2 1.620 20 3608 20 | STD2 00 — v — - 204501
2464333 | LSBCM 2 1 oL S 7] 156 110 STDZ 500 - - - — 2023517
ll 56 lm Caad o— bl 4 — — A Aend Raad — —
454338 |LSECMA x 15 L 1420 1.600 1 STD &0 - - - — prork Ly}
18 % 1530 - oo . - — - - - — -
UHMAVI0 |LSPHTM.  § ;7] 10 0540 0.55¢ Q167 3s TEL3 &0 - - - — 2083654
LSPBTM. 1S n 30 840 B0 an 50 TEL.3 &0 - - - — 2183688
LSPBIM. %0 n 1] SAD 1000 SH ] TEL3 600 - - — - 2036581
UMVI) |LSPBTMU- § n 10 &40 0340 AN s TELA 600 - —_ - - 2027158
LSPBTMU. 13 1 0 540 50 m s TEL 00 - - - - 2036380
LSPBTMU- % n 60 540 580 A4 6$ TEL3 00 - - - - 202-2830

See footnotes al end of table,
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TABLE VI (c)(1).

Ampadty, cach conductor
{smps, max)
. dcor60He 400 Hx

MIL-C- Cabic type Conductor | Number| Arcaof Cable Cablke Radius CDR Rated - NSN

designation slze: AWG | of coo- each overall weight of bead ID . voltags, 4arc srcC 4«C Src 614501

or MCM | ductors | conductor | diameter perft min max. | Ambient Ambleat | Amblest | Ambicat
incable | (MCM) max. approx (inches) (RMS)
(inches) (1)

2464328 | LSPL- 3 1.} 6 1620 0.588 0238 43 . STD4 — - - - - #161-1520

1LSPI. 7 18 14 1620 . 50 508 53 STD4 — - - - - #495-3384

LsPl. 12 18 %4 1.620 1.158 13n 10 STD4 - -— - — - #163-7378

Ses footnotes & end of table.
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TABLE VI (d)(1).  MIL-C:24643 cable ratings and charncteristics,
- igh lexi " -
(power and Jighting). - Continued
Ampadty, each canductor
{i }
dc or 60 Hx 400 Hx .
MILLC- Cable type Conductor | Number| Arcaof Catle Cabic Radius CDR Rated NSN
deaignatioa size: AWG | of con- cach oversil weight of bend ID voltags, &rc srC 40C rc 614501
ot MCOM | ductors | conductor | diameter perft min max. Ambicat Ambient | Ambient | Ambkent
lncable | (MCM) max. apprax {loches) (RMS)
(Inches) (1)
2464048 | LSDNW- 3 16 2 2580 0.390 0.071 2 STD-1 1060 13 12 13 12 202-3513
LSDNW. 4 14 2 4110 430 092 10 .STD-1 1000 22 2 n 20 230376
LSDNW. 9 10 3 10.30 S48 AN 5 STD-1 1000 “ 41 “ 41 202-3544
LSDNW. 14 g 2 13.090 £10 204 30 STD-1 1000 0 - 58 T &0 53 2034032
LSDNW. b 1 1 20320 £%0 29 33 §TD-1 1000 n n ¥; ] n 202-3518
LSDNW. 50 3 2 52520 910 503 43 §TDA1 1000 126 116 125 116 2A2-3516
LSDNW- s 1 3 83590 1080 882 50 STD-1 1000 168 153 168 135 2023517
LSDNW. 100 0 2 103.600 .10 1.058 55 STD-1 1000 199 1683 19 18 202-3492
2454348 |LSDNWA- 3 16 2 2580 0.440 0.0%0 20 STD- 1000 13 . 12 1 .12 2023493
LSDNWA- 4 1 1] 2 4410 480 112 20 " STD-3 1000 n 2 n 20 202- 494
LSDNWA. g 10 2 10380 . 595 9 23 STD.t 1000 4 41 “ 41 202-3493
LSDNWA- 11} 9 3 13090 &0 230 30 STD-1 1000 0 58 0 55 202-3496
LSDNWA- 7 2 20820 0 29 35 STD:1 1000 8 n ] n 202-3497
LSDNWA. 56 3 2 $2.520 963 £50 40 §TD-1 1000 126 116 126 116 202-3498
LSDNWA. 75 1 2 83690 1.130 9% 50 STD-1 1000 168 155 168 155 23-3499
LSDNWA. 100 0 3 105.600 1226 1126 55 STD-1 1000 199 183 199 1 202-3500
U64/30 | LSFNW. 3 16 4 3380 047 0104 0 STD-1 1000 n 10 i 10 2036571
LSENW. 4 1 4 4110 513 J41 20 STD-1 1000 18 17 18 17 236572
LSENW- 9 10 4 10.380 630 268 23 STD-1 1000 » 3% 39 3% 236573
LSFNW- p2) 7 4 20820 B AR 4.0 STD-1 1000 63 [ [ 64 203-6574
U643/50 | LSPNWA- 3 16 4 2580 0497 126 0 STD-1. 1000 11 10 n 10 2036578
LSFNWA. 4 14 4 4110 363 164 20 STD-1 1000 18 17 18 17 2036482
1LSPFNWA.- 9 10 4 10.380 580 2 23 STD-1 1000 39 k] k34 3% 206-7007.
LSFNWA- pa] 7 4 20820 880 K¢} 4.0 STD-1 1000 ] ) 9 [ 2036483
464349 | LSTNW. 3 16 3 13580 All 08 15 STD-1 1000 11 10 11 10 202-3501
LSTNW- 4 14 3 4110 49 07 20 STD-1 1000 18 17 18 17 2034033
LSTNW- 9 10 3 10330 628 240 25 STD-1 1000 kil k] » k3 22.350
LSTNW- 1 9 3 13.090 60 2n 25 STD-1 1000 51 47 5 47 2023503
LSTNW. 23 7 3 20820 750 39 2y STD-1 1000 &9 o4 &9 o4 202-3504
LSTNW- 50 3 3 $2620 Ry ™ 43 STD-1 1000 110 i 110 101 202-3508
LSTNW- 75 1 3 83650 114 1.200 50 STD-1 1000 148 13§ 148 13 22-3506
LSTNW. 100 0 3 105.600 1.266 1452 60 STD- 1000 174 160 14 160 202-3507
LSTNW.- 150 00G 3 167800 1515 2218 70 STD-1 1000 218 216 s 16 202-3508

See footnotes at end of table.
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TABLE V1 {d)(1).
) ot Mo s
{power and lighting). - Continued
o Ampadty, each conductor
{smps. max)
i 6 or60 Hx 400 Hz
MIL-C. Cable type Conducior | Number Arca of Cabic Cabie Radlus CDR Rated NSN
designation size: AWG | of coa- each ovensll welght of bend 1D woltags, 4«rc Rliad 4nC s$rc 6145-01
or MCM | ductors | conductor dlameter perft mia max. Ambient Ambicat | Amblent | Amblent
in cable (MCM) max. approx (inches) (RMS) .
(inches) ()
454349 |LSTNWA. 3 16 3 1580 0461 0.101 15 STD-1 - 1000 1 10 11 10 203404
LSTNWA. 4 14 3 4110 A% 130 20 STD-1 1000 18 17 18 17 2033518
LSINWA. 9 10 3 10.380 475 2n 5 STD-1 1000 39 k » 36 202-3319
LSTNWA. W 9 3 13000 T80 06 13 STD 10 5t 43 5 47 12350
LSTNWA- B 7 3 20820 810 A1 35 STD-1 1000 & o4 [ 64 2023521
LSINWA. 0 3 3 52520 1019 858 45 STD-1 1000 tio 101 1o 10 2352
LSTNWA- 73 1 3 83490 1.184 1.2% 50 STD-1 1000 148 138 148 13% 2R-15
LSTNWA. 100 0 3 105.600 1318 1510 60 STD-1 1000 174 160 174 160 202254
LSTNWA- 150 000 3 161.800 1568 umn 70 STD-1 1000 35 216 ns 6 223528
464343 | LS25)- 7 7 1 20,820 0613 0.288 FL] STD3 1000 36 49 56 49 208.3636
LSISJ- 14 9 2 13090 348 232 15 STD 1000 42 k) 2 s 202.7749
LS28). 11 10 2 10.380 AS0 164 15 STD-3 1000 3 b 16 " 2026974
1.828). 12 12 1 6530 A3 A4 20 STD-3 1000 X 17 16 4 202-7748
Lsas)- 4 14 1 1831 50 083 20 STD-3 1000 16 14 16 14 202.7147
LS28). 16 16 2 2428 kyi iz 20 STD-3 1000 13 31 - — 202-T746
{515, 18 18 1 1.900 310 060 15 STD-3 1000 10 B -— -— 20697
LS28J- 0 20 3 11216 290 88 15 5TD-3 1000 6 s - - 2021169
Ls2s)- n n 1 Q754 218 50 10 STD3 1000 3 ] — — 208-3665
UGIAY | LSISIA. 7 7 2 20520 563 223 5 STD-3 600 36 49 58 4% 2053640
LSISJIA- 9 9 1 13.090 39 mn 15 STD3 600 a2 13 aQ 35 2053176
LSISJA- i 10 ] 10.380 310 200 13 STD-3 600 n 23 15 " 2053619 °
LSISIA. 12 13 2 6530 ABD 163 20 STD-3 600 p) 1?7 16 14 286876
LSISIA- 4 14 2. aan A0D .108 20 S§TD-3 60 16 14 16 14 2030375
LS2SIA- ] 16 1 2426 31 093 10 STD3 600 13 11 — - 208-3633
LS23JA. 18 8 3 1.900 60 076 135 STD-3 600 10 8 e - 2000374
LS2ISIA. 2 20 2 1216 340 071 13 STD-3 600 [ 3 — o~ 2083667
LS2SJA. p 73 a 2 0754 J28 063 1.5 STDA 600 3 2 ~ - 205-3666
2464343 118381 9 9 3 13.090 520 310 35 STD-3- 600 33 k2 k1] 7 202-T153
LS3SJ- 12 12 3 6530 ASS A0 b1 STD-3 &0 21 13 U 15 202-7752
1.835). L 2] k| 1831 an 16t .0 STDA 0 14 12 " 12 -8
1.538)- 16 16 3 2426 M40 083 20 ' STD-3 600 1 10 S 10 205-3637
LS3sJ. 18 18 3 1.900 32 Fi2/ 0 STD-3 600 g 7 - 9 7 201-7750
LS38J. 20 2 3 1216 300 D64 15 STD-3 600 & 5 [ s AT

See footaotes at ead of tadle,
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TABLE Vi(d)(1).  MIL-C-24643 cable ratings and characteristics,
N igh flexi "
{power and lighting). - Continued !
Ampacity, each conductor
dcoré0Hx 400 Hx

MILC. Cadle type Conductor | Number| Aseaof Cadle Cable Radius CDR Rated NSN

designation she: AWQ | of con- cach overall weight of bend D voltags, «rC e 40C e 614501

oe MOM | ductors | cooductor | dlameter perft min ' max. Ambient | Amblent | Amblemt |Ambient
tncadle | (MCM) max, approx | (lnches) (RMS)
(inches) (Pe)

1538 a b 3 0754 0288 0054 13 S§TD3 &0 3 2 3 i 202770
464343 | LSISIA- 9 9 3 13.090 £ A50 s STD-3 600 3 7 3 n 202-7734

LS3SJA- 13 12 3 6330 308 207 25 STD-3 600 n 15 i 15 2006976

LSISIA. 14 1 3 3831 A0 128 20 STD-3 600 14 1 " n 2065748

LSISIA- 16 1 3 2426 . 250 107 20 STD-3 600 1 10 1 10 2083642

LSISJA- 18 18 3 1.500 318 096 20 STD-3 . &0 9 7 ] 7 2053641

LS3SIA- 20 % 3 1216 30 081 15 STD) &0 6 s 6 ‘s 205-3669

LSI1sJA. n n 3 a7s4 Jas 068 15 STD-3 600 3 1 3 3 205-3668
2464343 | 15480 1 " 4 183 398 128 28 STD3 600 1 9 - - 2026975

LS4S). 16 16 4 2426 360 o 15 STD-3 600 9 7 - - 2044867

LS4SI. 20 2 4 1216 320 D8 20 STD-3 600 6 3 - - 2021
2484343 [ LS4SIA. 14 14 4 8N A4S 158 28 STD3 600 1 9 - —_ 205-3643

LS4SIA- 15 16 4 2425 A10 A s STD3 600 9 ? -~ - 2026977

LS4SIA- b)) 4 1216 N M1 20 S5TD) £00 6 s - - 2026999 -

Sece footnotes at end of table,
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TABLE VI(d)(2).  MIL-C-24643 cable ratings and characteristics,
{control), - Continued :
Ampadty, each conducior
{xmps, max)
. dc o160 Ha 400 Hz
MIL-C- Cabls type Coaductor | Number | - Areaof Cable Cable Radis | CDR Rated NSN
designatos size: AWG | of cone each overall wight of bead 1D voltags, 1 40°C 5°C 4rC srC 6143801
arMOM | ductors | conductor | dlamenr perht min . max Ambient Ambleat | Ambleat | Ambient
inesbls | (MCM) max approx | (inches) (RMS)
| (nches) (ibe)
464388 |LSANWE. 8 8 4 16510 0.240 asl2 &0 STD.1 - - - - - 210-245
UAVSS JLSINWAS. 8 5 A 15910 N0 &1 &0 STD-1 - - - — _ 2059306
UVSE |LsaNws. 6 1 a 6330 £ 365 $s 'STD-1 - - - - - 20190
UKYSE [LSENWAS 6 13 8 6530 20 A1 (1 STD-1 — - - - - 2015050
45431 |LSMNW. 7 18 ) 1520 A00 088 18 STD-1 1000 | na¥ oY 128V | o6V | 200019
LSMNW. 10 18 10 1620 A9S A 13 STD-1 1000 123 6 T s o6 2046997
LSMNW. 14 18 14 1620 538 158 20 $TD-1 1000 128 %6 18 95 2083644
LSMNW. 19 18 19 1.620 590 BT 290 STD1 1000 128 96 1278 96 238503
LSMNW. 24 18 u 1.620 £88 259 25 STD-1 1000 12/6 o8 12/6 oS 2029020
LSMNW. 30 18 30 1.620 28 300 - 28 STD-1 1060 126 93 12/6 s 2029021
LSMNW. 37 18 31 1620 kY 81 a0 STD-t 1000 6 98 1246 93 12900
LSMNW. 44 18 “ 1.620 £9% 47 as STD-1 1000 125 94 s 94 2025023
U543/51 [LSMNWA. 7 18 1 1620 A30 A1 1 STD-1 1000 124 9% 1248 96 2904
LSMNWA. 10 18 10 1620 545 184 15 STD.1 1000 1278 96 123 96 2025028
LSMNWA. W 18 14 1.620 a5 181 20 STD-1 1000 1278 946 1278 9% 2029025
LSMNWA. 19 18 19 1.620 540 B 20 STD-1 1000 128 9/6 128 9% ABM40
LSMNWA. 24 18 u 1.620 mns m 258 STD-1 1000 176 95 126 98 200.9431
LSMNWA. 30 18 2 1.620 s aw 25 | STD- 1000 126 98 1256 s 2029027
LSMNWA. 37 18 37 1.620 xS 395 30 STD-1 1000 16 9 124 s 200-9432
LSMNWA. 4 18 “ 1.620 540 a9 s STD.1 1000 12/ 974 12/ 974 A2-6974
2454334 | LSMS- 37 16 n 2.580 800 £18 50 STD1 200 s 93 15 7] 2019522
464V M | LSMSA- 3 16 n 2580 £50 £76 50 STD-1 200 15 )] s ] 2026967
U54379 | LSMU- u 2 " LN 400 AR 30 §TD 300 - - - - 2089320
24543739 LSMUS- 1] 0 n L1 460 a7 55 STD-1 200 . - - - 204-0570
UK [LSMA- 4 20 “ 1111 ASO 160 10 $TD.1 300 -~ - — - 2040569

See (ootnotes at ¢nd of table,
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TABLE VI{d)(3).

|L.C-24643 cabl oati » .

md.mmmmnnnnl - Continued

Sce footnoles at end of table.

Ampaclty, each coaductor
{amos, max)
decorO Ha 400 Hx

MILC- Cabls type Coaductar | Numbez| Ascaof Cable Cablo Radime CDR Rajed NSN
deslgnation ahe: AWO | of oot each overall welght of bead jin voltags, @'C %rC «rc xc &14s-a1

ot MCM | ductars | coaductor | diameier pesll win. max.  |Ambleat | Amblkal [Ambikent |[Ambieat
lncable | (MCMN) muy, pprom {inches) (RMS)
(inches) (lbs}

2454378 | LSISSOMA- 18 2 1% am 0578 0360 53 STD-1 a0 — - - - 208.3656
LSISSOMA. 28 2 0 00 15 A7 80 ST 300 - - — - 053657
LSISSOMA- 40 n 40 00 1238 156 15 STDA] 300 - - - - 2083658
LSISSOMA- T n ] 00 1608 1.798 100 STD-1 300 - — - - 205-3459

VA TISSIOMU. 18 b4 (1 TR OEET T Ian 13 IO W — pom - — BT
LSSSOMU- n 20 R0 905 381 60 STD-1 00 - -— — - 208-5465
LSSSOMU. 40 n 40 0 1188 o 73 STD-1 00 - -— - - 203-6582
LASIOMU- 70 a2 0 X0 1558 175} 105 51D+t X0 - - - - 203-3300

MUV | | LSISSOMUS- 15 n 16 00 0388 A4 103 STD-1 300 o - — — 20019540
LSISSOMUS. 20 p7) » 00 K] S14 1Hs STD-1 200 — - - - 2025541
1L51550MUS. 40 n 4 M0 Lus £87 15.0 S$TD1 300 - - — - 129542
LSISSOMUS- 0 n % 00 1618 1188 195 5TD1 300 - — - - AN-5583

UV | LSISTSMA- 8 n 3 700 1.080 0612 63 5TD-2 30 e - - — 02-3531 |

UAYVD | LSISSMU- 8 p7 A Jod 1,080 _ 352 &3 STD-a 300 — — - — 2008476

3454341 ] | SISA- [T} Y 1,111 1.0%0 5% &3 ST 600 o - — -

2464341 | LSISAU- ] 2 m 1411 0.950 438 65 5TD-2 500 — Ju — - 2055183

[THAATAY [ISISMA:T — ¥ p | 5 (¥ 550 R A3} SIDRY Y o — — — L0609

A LSISMU- 3 p 3 0 R 18 30 3107 [£3] — = — = DN

“RSAWY [ (S150. ¥ 2% V) (K131 983 F?7] 60 STD-2 600 — — — - 34068

. n 4 1520 - o . - — - - - - —
LSI5U- &0 b & L 1310 1050 100 STD-2! &0 - - - — 2047
64347 | LSISUA- % 0 n 8131 1008 a7 &0 STD2 00 - o - - 2034046
18 4 1.620 — — - - —_— - — —-— —_ —
LSISUA- @ 0 6 1111 1360 1102 100 §TD2 &0 - — - - 2664

TANZ) | LS2A- 7 n ) .70 T 07l a0 | TEL3 &0 = - - = Hen

W64V | LS2AU. 0 u 8 X0 13% by ] 40 TEL3 &0 - - — - 2028473

2454327 | LS2AUS- ] 2 5 0 142 170 ) TEL3 50 - - - - 28475

2464358 | LS2CS. & 24 12 am 0.4% 426 5s STDS 00 — — — — 2035466
1.52CS- 1B 2% k' % 590 238 70 §TDS 30 - - — - 2029058
LS2CS- 42 % B4 m B0 A9 95 STD- 00 - — - -~ 2005467
1L82CS- &0 % 120 by 830 562 s STD4S 200 - - - - 202-9069
Lszcs- K1 % 154 m 1070 A51 130 STD$ 300 o — e = 20054638

254301 | LSSA- 3 n 6 00 052 206 35 5TD-2 @0 — — - -

‘2025545

6861 TTady ¢
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TABLE VI(d)(3).  MILcC-24643 cable ratings and characteristics,
: ie} fexi "
. (clectronic, commupication, and instrumengtation), - Continued
Ampadty, each conductor
{
dcor60Hz 400 Hs
MILC. Cable typs Conductor | Number| Arcaof Cabis Cable Redius | CDR Rated NSN
designation skze: AWG | of coo- each oversil weight | ofbend D volugo, | 4°C sre «€C sorc 614501
ot MCM | ductors | conductor | dlametsr perft mia max. Ambient Amblent | Amblent | Ambient
inesbls | (MCM) max, spprox (inches) (RMS)
(inches) (s)
454301 | LSSA. 7 a " 0700 870 | 0298 45 | STD2 600 - - - - 20372621
LS2SA- 10 1 2 00 880 A2 50 STD-2 600 - - - - 208-7622
LS25A. 1 n 3 00 80 A8 60 STD-2 600 - — - - 24700
LS2SA- 19 n 38 %0 1090 M 65 STD-2 600 - - - - 203-7623
LS25A- u 2 4 200 1260 1.0%0 73 STD-2, 600 - - - - 2030383
L525A. 3 n 60 X0 1330 1256 75 STD-2; 600 — - - — 203-0334
1525A- " a N 0 1430 1548 13 STD2 600 - - - - 200388
LS2SA- “ n 1] 00 1.600 1905 130 STD-2, 60 — - - - 2000086
LS2SA- 61 n b7} 00 1.7%0 1317 1S STD3 600 -~ - - - 2034067
464331 |LS2SU. 3 n 6 00 0520 0.170 3s STD2 600 - - - - 2030382
LS25U- 7 a " 00 660 28 45 STD22 60 - -~ - - 2029543
Ls2SU- 10 2 2 00 830 368 50 §TD2 600 - - - - 202.9544
LS25U. 1" . .} X0 930 558 60 STD2 600 - - - - 2048939
LS2SU- 19 2 k-] 200 1040 m 63 STD2 600 - - - - 207618
L525U- u n ] 0 1210 95 15 STDA2 600 - - - - 204-2181
LS25U. % b/ 50 00 1.280 1176 a0 STD-2 600 - - — - 203.7619
LS2sU- 3 u ! 00 1380 1459 as STD2 &0 - - - - 2029545
LS2sU. “ a 8 00 1550 1509 90 STDA2 0 - - - - 244871
LsIsy- 61 n m X0 140 1209 160 STD-1 600 - - - — W0
2454331 | LSISUS- 3 n s 700 0580 0261 10 STD-2 &0 — —- - - 203-0387
LS25US- ? n 1 %0 70 367 8s STD-2 600 - - - - 2044255
LSsUS- 10 n 2 700 8% A96 110 STD-2 600 - - - - 2030388
Ls25US- 1 n 28 200 9% 753 120 $TD2 &0 - - — - 2029547
LS25US- 19 n 38 ] 1.100 915 133 ST-2 600 - - — ~ 2030299
LS25US- u n 4 200 .70 1191 153 STD-2 600 - - - - 229548
LS25US- 30 n 60 00 1340 1470 160 STD2 600 - - - - 202-9549
LsIsuUsS- 31 n " 0 1440 1823 115 STD2 e} - - - - 2029550
LS25US- “ a 88 700 1.610 2080 195 STD-2 600 - - - - 229551
LSIsuUs- 61 n 122 700 1.800 2840 1o sTD3 &0 - - - - 200-0390

See footnotes at ¢ad of tadle,
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6861 T1ady ¢

TABLE VI(d)(3). MILC-24643 cablr, ratings and charadteristics,
{el=ciroaic, communication, and instrumentation), - Continued
Ampacity, each conductor
_!m,wl
. dear 0 He 400 Hz
MIL-C. Cablle type Cooductor | Number| - Arcaof Cable Cable Radiue CDR Rated NSN
degigration she: AWG | of ca- each ovesal) welght | ofbend 15 voliag, | 40°C sirc ¢ 0°C 6143501
orMCM | ducioms | conductor | Clameter perh min, maz, Ambieal Amblent | Ambleat  |Ambient
Ihaabke MCc™M) max, ppron {{aches} (RMS)
- | (inches) (iba)
UG4S | LSIU. 10 % o 023 0480 A “w TRLA w - - - - men
LS 18 % ) an 380 154 1 TELA 300 - - - ~ 2018478
LS2u- 19 1 E" an 80 .88 60 | TELS 300 - - - - 2025048
1510 % % 60 an 0 287 70 THL3 300 — ~ - - 2025049
LS. 4 ') %0 am 8 260 s TEL3 200 - - - - 22.9050
Lszu- & 2 120 an 96D 42 100 TEL-) 200 - - - - 202051
2464043 |LSIUA- 10 2 0 I A% 44 40 THL3 30 - - - - 2039052
LEIUA- 18 » % an 410 a9 50 TELS 0 - - . — 225053
LSIUA- 19 % 33 s 530 318 60 TELY | 30 - - - - W54
LS2UA- ' % &0 m 750 29% 74 TELS 30 - - - - 202-5053
LSIUA- 48 2 %0 m R 204 BS TEL3 00 - - - - 2029056
LRUA- 0 % 1) am 1010 A8 100 TELS 30 - - - - 029057
2354308 | LSISA- 3 18 9 1620 075 a9 4 STD2 60 — — - — 2029509
LS3$A- ? 18 1 1470 960 1 1] STD2 &0 - - - - M3
L33SA- 10 18 %) 1.620 1240 B 15 sTD2 &0 - - - - 203489
LSISA- 14 18 2 1.620 1340 113 s STD2 600 — - - - A3-3512
LSISA- 19 18 57 1620 1.430 1442 9.0 5TD-2 &0 - - - - 200589
LS3SA. u 1 n 1620 1720 1905 105 STD2 600 - vos - - 05968
LSISA- 30 18 0 1620 1820 2266 10 STD2 400 - - - —_ 26968

See footnotes at cod of Lable,

(HS) 667 -MEAH-"TIH



TABLE VI (d)(3).  MIL-C-24643 cable ratings and characteristics,
cCptit bl lngsands
{electronic, mmmnm'nalinm.nndm' trumentation), - Continued

6y

Ampacity, esch conductor
{ampe. mex)
. : deor60 Hz 400 Hy

MIL-C- Cable type Conductor | Number| Arcaof Cable Caple Radius DR Raied NSN

designation size: AWG | Of con- each ovenl) weight of bead D voliage, «wc rC Wrc 0°C 614301
orMCM | ductors | conductor | diameter perht min. max. Ambieat Ambicat | Ambient | Ambient
facable | (MOM) mAK SPPIOK (Inches) (RMS) .
(inches) {lbs) K

U435 | LSISA. 37 18 111 1.820 1.980 1781 120 STD-2 600 - - - - 2085174
LSISA. “ 18 12 - 1.620 2200 1399 130 SID-2 600 - o - - 229510
UHVIS [ LS3ISU. 3 18 9 1.620 0.700 0.262 43 STD-2 600 — - — — 202-3487
LSISU. 7 18 b 1620 910 S8 63 STD-2 600 - - — — 203-3300
L5IsU. 10 18 k ¥ 1.620 L1%0 ™ 13 STD-2 600 — — ~ — AR-8487
LS3sy. 14 18 42 1620 1.290 1054 33 STD-2 &0 — - - - 202-8468
LSASU- 19 18 57 1.620 1430 1353 90 §TD-2 600 - - - - 202-3488
LS3sU. % 18 n 1.620 1.6 L7 103 STD22 600 - - — - 22-8469
LSISU- k 18 %0 1620 1.0 2266 1.0 STD-2 800 — - - - 2029508
LS3sU. 3 18 m 1620 1.930 25664 120 STD-2 600 —_ — — — N840
LS3SU- “ 18 n 1.620 2.150 3373 130 STD-2 600 — —-— - —_ 20001
UV | LSISUS. 3 18 9 1420 0.7 CAL 93 STD2 600 - - — -— W98
L53sUS- 7 18 n 1620 . m ™ 120 STD-2 600 - - — - 22-0690
LS3SUS- 10 18 k1] 1.620 1.250 1.081 150 STD.2 600 — - - — 22-0591
LSISUS. 4 18 4 5,620 1.350 1416 . 163 STD-2 600 - P o~ - 202-34%0
LSISUS- 19 18 57 1620 1490 1802 1890 STD-2 60 - s — - m-en
LSISUS. U 18 n 1.620 1.730 1190 1.0 STD-2 600 - - - — 2044859
LS3SUS- k 18 90 1.620 1.830 2608 no STD-2 600 - -— — - 2044850
LSISUS- ” 13 m . 1.620 1.590 130 no STD-2 600 ~ - - - m-en

See foctnotes at ead of able.
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TABLE VIi(d)(3).  MIL-(-24643 cablc ratings and characteristics,
(electropic, communication, and instrumentation). - Continued
Ampediy, cach conductor
. (amP% DX}
de o5 60 Hy 400 Hz

MIL-C- Cable type Conductor | Numbes| Areaofl Cable Cable Radius COR Rated NSN

designation Jize: AWG | of con. cach ovenll welght of bend 1D voltage, 40°C srC 40C rc 6143-01
or MCM | ductors | conductor | diameter perht min, max, Ambicat | Amblent | Ambleat | Ambieat
iheable | (MCM) max. appeax | (inches) (RMS)
(inches) ()

U338 | LSISUS- L] 18 132 1620 2210 1908 23 STD-2 600 - -~ e - 2044861
464337 | LS3U. 3 18 9 1520 0.620 0123 43 STD4 3o — — - - 2039429
LSiu. 1 13 2 1.620 A10 288 is STD4 ki (] - ~— - — 2053618
Ls3u. 1 18 36 1620 1.090 491 13 STD4 200 — - — - 2044354
USAI3T [ LSIUA. 3 18 9 1620 o067 138 38 STD4 k) ) L — e - 204-4865
LS3UA- 7 18 1 1620 . 315 5 STDA4 0 - — - - 2044866
LSIUA- 12 18 % 1.620 1.140 s 15 STD4 &0 - - - 204-6996
UH3S I LSMRI. D1S 20 2 1020 75 010 - STD-) — 3 3 -_— — 202.77A
LSMRI- D23 16 2 1580 102 022 o~ STD-3 — 8 6 o — 208-5453
LSMRI. TiS 16 3 1580 102 m3 - STD-3 - 7 1 — — 2A8.3627
464352 | LSTPNW- 15 1 3 0640 23§ iz’ 10 TEL-3 300 - - - - 205-360
LSTPNW. 3 2 é 540 310 89 1.0 TEL-3 00 o - -— - A5-3671
LSTPNW- s a 10 540 365 t0s9 13 TELJ 300 - - — - 205-3%672
LSTPNW- 10 a %0 GAD - AN 104 1.3 TBL- 0 - e -_ —_ 26-7518
LSTPNW- 15 n 3 540 330 138 20 TEL3 00 - — o —_ A5-3%67
LSTPNW. 20 a 40 HAQ 375 /] 20 TEL:3 X0 - — — — 2053674
LSTPNW. k n 60 AL 680 258 25 TEL-3 300 - —— -_ - 201.831%
LSTPNW- 4« n 80 640 768 338 30 TBLA X0 e — - - 2018820
UHAY32 [LSTPNWA- 13 n 3 540 283 oax 10 TEL 300 - — - — 201-8821
LSTPNWA- 3 a 6 40 360 061 10 TBL-3 0 - - - - 201-9546
LSTPNWA. § a 10 640 415 074 13 TEL3 300 - — - - 2018522
LSTPNWA- 10 ] 20 540 320 128 13 TEL-3 300 - — -— - 2019547
LSTPNWA. 1S a X H40 S& 161 20 TEL3 300 - — - - 201.9548
LSTPNWA- 20 +4 40 540 628 201 24 TEL3 a0 - — - - 2059349
LSTPNWA- 30 n 60 HAD 70 288 23 TELY 00 -_ —— - - 2019550
LSTPNWA- 40 n ) 540 815 a0 30 | TEL3 30 - - - - 25.9321

Sce footnotes at end of table.
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TABLE VI(c)(1). MIL-C-24643 cable ratings and characteristics,
- “cht. flex ’
{(pawer and lighting), - Continued
Ampadity, each conductor
& or 60 Hx 40 Hx
MILC | Gbletype Conductor | Number| Aresof |  Cablo Cabk | Radius | CDR Rated NSN
designation size AWG | ofcon- | each ovenll weight | ofbend ) volage, | 4rC srC src 514501
or NOM | ductors | conductor | diameter perfi min. max. Ambicat Ambient | Ambicnt | Ambieat
Incsble | (MCM) max. appre {inches) (RMS) -
{inches) {bs)
M4yl |Lsovsee 4 3 3 $2.620 1450 1328 90 | smDa 0 100 " 100 2025450
3 1 30050 i~ - - - - - . -
5433 |LSDHOP. 3 16 2 2380 0428 0101 30 | smal &0 n 1 B 3 2019494
LSDHOF- 4 14 2 410 ASD a7 35 {soa¥ 600 © 8 » 2 2027145
LSDHOR™ 6 1 1 453 510 150 40 | sDaV &0 a n a n #0706
LSDHOR 9 9 2 9,045 5P am 5 | smal &0 0 s 50 o 202-2057
LSDHOR. 14 ) 2 140 08 » s0 | smaV 00 &0 4 & " 203-0365
LSDHOR 23 7 2 22910 260 »s 65 | smaV 600 80 n e n 2022028
LSDHOR. % s 2 21000 560 590 73 | soa¥Y 600 % B3 % B 21.2039
LSDHOR 83 ©n 2 84.230 1450 1359 18 | smoaV €0 169 152 169 152 2020661
LSDHOR- 250 2% 3 | asamo- 2100 2811 170 | stpa¥ 600 m m 288 154 2020662
LSDHOR 400 0 1 | 4150 2500 s 200 |sma¥ &0 an m 0 %2 2020663
46433 |LSFHOP- 3 18 4 2580 0480 0.130 4 |smaV 600 17 . 16 17 16 201.5495
LSFHOR. 4 M ‘ 4110 550 165 48 | sma¥ 00 n 1 B 7 20206712
LSFHOR 9 9 4 9.045 560 281 ss | smDa 600 3% - M 36 " 220673
LSFHOR- Q2 a ‘ 2110 1.3%0 1210 no | sma¥ &0 ™ n » n A-0674
LSFHOR 60 &0 4 61260 1510 1.550 120 | STD3 600 98 80 9 80 200-9491
LSTHOR- 11 133 4 137800 2,000 288 160 | stpad 00 163 148 153 140 M.0678
46433 {LSSHOF- 3 16 1 2580 0210 0027 15 | smal 0 3 18 ) 18 2019530
LSSHOR: 28 7 1 20829 ACD 143 35 |smaV 600 &8 0 88 80 2019531
LSSHOF- 60 @ 1 61250 600 e 50 |smal 600 162 153 162 153 019532
LSSHOR. 150 150 1 143,100 ey 69 720 {smaV &0 285 28 85 263 2104000
LSSHOP- 200 200 1 199.100 580 966 80 | smoa 00 EYe) 306 - - 201.9533
LSSHOR 250 250 1 25270 1.088 1318 8s | srpal 600 397 35 - - 22-2051
LSSHOR.  s00 | $00 1 $00.000 1450 23585 1us | smwa¥ 600 602 s - - 200.2052
LSSHOR 650 | &0 1| 65000 1610 3050 130 | smoa 600 6% &8 - - 22-2053
LSSHOR. 800 800 1 81270 1670 3306 135 | sTDa 600 8 ™ - - 2019534
6431 LSSSP. 20 20 1 300.000 1.100 1287 66 - 600 - - - - 204.5529
U3 {isTHOP. 3 16 3 2580 0450 0.054 35 | sma¥ 600 19 1 19 17 2020664
LSTHOF. 4 14 3 4110 480 136 0 |sma¥ 600 25 n 3 2 2053626
LSTHOF- 6 122 3 6530 550 m 48 | sma¥ 600 3 3 B 3 2020668
LSTHOP- 9 ) 3 9,045 00 2 5o |srpal 600 3 M 8 » 2010666
LSTHOR- W 1 3 .07 750 M6 &0 | smpaV 00 50 “% %0 i3 2020667

Ses footnotes at end of (able.
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TABLE VI (c)(1).  MULC-2464] cablc ralings sad characleristics,
non-walertight, flexing senvice,
(power and lighting), - Continued
Ampaclty, each conductos
{ Jrax)
: : dcor60Hz 400 He
MILC. | Ceblotype Conductor | Number| Aresof | Cabio Ceble | Radhs | CDR Razed NS
deslgnation dlze: AWO | ofcone | each ovenalt weight | ‘ofbend D wiage, | 40C we wc src 14501
o MOM | ducton | ponductor | diameter perty min. omax Ambleat Amblest | Ambient |Ambient
incable | [MCM) max approx | (inches) (RMS)
(inches) ()
uayy  |ismHoe. B 1 3 2910 0500 0508 7 |sma¥ &0 ® 5 © 7 M.0668
LSTHOR 42 a 3 42110 1350 85 100 | stoo¥ 600 9 % N g4 2020669
LSTHOR: 150 10 3 153,100 1820 247 13s | stoaY 0 197 183 1w | o 2035384
LSTHOR. 250 | 250 3 252700 2240 ign 180 | sTDAY &0 87 24 - - 20206
LSTHOR 400 | 400 3 | s 2800 6128 no |sma¥ e w %5 ns | s 2061
LSTHOR. 500 S0 3 300,000 2100 2313 10 |sma¥ 00 s00 450 0 78 2002040
LSTHOR &0 | &0 3 | enom 3150 190 1o | sma¥ &0 500 150 - - 235385
See footnotes sl end of ahin,
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TABLE V1 (¢)(2).

(cantrpl). « Continued

.

0

Ampsdty, each condudor
—{amps, pax)
. & or 60 Ha 400Hz

MILLC- Cable type Conductor | Number| Aseaof Cadie Cable Radius CDR Rawcd - NS

designation sz AWO | of coo- cach ovenll weight of bend iD _ wvolisgm, Lligel 5orc L g ¥ rc 614501
or MCM | duclons | conductor | dlametor perft min max Amblent Amblent | Amblkeat | Ambient
lacable | {MCM) mAx, approx ({loches) {RMS}) ' .
{inches) ()

U [LSMHOR. 7 15 7 238 4500 0.164 « | sma o | us¥ sl Wit | sl | 22278
LSMHOR- 10 15 10 1.380 383 224 43 STD-{ &0 w7 98 wr % x-588
LSMHOR 14 15 L) 2580 £33 290 50 SID-1 600 i 918 | 17 $/6 202-3789
LSMPOR. 19 15 19 2380 08 360 53 S§TD-{ 600 1n 95 una /6 222190
LSMHOR u 15 u 2580 o] AST 55 5TD-1 600 874 %6 nn 98 202291
LSMHOR X 16 X 2380 . 2 31 -45 §TD-1 1 4] 1 96 w7 /8 202-2191
LSMHOR 37 14 3 580 - yi A4 5 §TD-1 &0 s 94 13 94 202-27%93
LSMHOR. &4 16 L 2380 1.000 TH a0 §TD-) - 600 114 m 114 3 2035339
LSMHOR 61 16 81 2380 LI73 1113 9s STD-1 &0 1113 e 113 92 AT

© See [ootnotes st ead of table,
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TABLE VE(e)(3).. MIL-C:245643 cable ratings and characierislics, .

%S

Ampacily, esch coaductor
[ampe 1
deor 60 Mz 400 Ha

MILC- Cable bype Coaductor | Numbes | Arcaof Cable Cabk Radiua CDR Rated NSN

desigation size: AWG | of con- each avensll weigt | ofbead D voltsgs, | 40°C C #c SrC 614501
ot MOM | ductors | condudor | dlameler perft min. max. Amblent | Ambieat | Amblent | Ambient
ineable § (MOCM) max spprax (inches} {RMS} .
{inches) (ba)

2464044 | LS3SP. 1 8 P 1 1620 1.040 0518 20 STD-2 [0 4] —— ~— - — 20%-M91
UGN LSDCOP. 1 X a 1020 0.250 231 — §TDJ 00 — — e — 2005527
LSDOOP- 13 %] 3 1,620 318 030 - STDY 300 - . - - MM
LSDCOP- b 18 i 1.620 3% 053 B STD-3 300 -— - - — wmam
M4 |LSMCOS- 2 1B 3 1620 A% 130 - SPLA 600 yslf vV ssf | ool | e
LSMCOS. 4 18 4 16820 S0 187 —_ SPFL3 143 L] 773 0 an 212778
LSMCOS- 3 2 3 1.020 3% 091 - SPLA 600 251 2n isn 2 2033400
LSMCOS- ] 20 6 1.020 A0 102 - SPL3 600 25 # 5n b1 20228
1LSMCOS- 1 18 7 1,62 39 137 — SPL3 &0 513 425 s 4215 x02.2T8
46438 LSMMOP- § U b GAD¢ 308 as9 o STDJ 00 n n -— — 202-2829
246432 LSTCOP- 2 18 3 1820 s 067 - STD3 00 6 s — - 203-5381
U64N1) | LSTTOP. k] X [ 1.020 A8 Q13 40 TEL3 x0 M 43 34 4N X1.9538
LSTTOP- ] 20 10 1.020 S%0 154 154 TEL-3 300 A Ll 3 472 2026994
LSTTOP. 10 0 20 1.020 S0 159 53 TELI 300 in 41 i1 an 019533
LSTTOP- 13 0 x 1.020 B30 J83 85 TELA 300 m 425 m 403 2032536
u44y13  LSTIRS. b k1] 4 1.020 . 233 1.0 5TD-2 00 _— . - - 201-2831
LSTTRS. 4 20 B 1.020 J40 28 "1 5TD-1 00 - — — — 203-3401
LSTTRS. [ 0 12 1.020 830 388 15 STD-3 30 — — - o .41
LSTTRS. 8 20 16 1.020 5% A4 1.7, STD-1 300 — - — - 202.2813
LSTTRS- 10 b:4] 20 1.020 1.080 61 20 STD-2 300 - - — - 022U
LSTTRS- 12 0 " 1020 1100 F3t P 5TD2 300 — — — -- 202-2835
LSTTRS. 16 f-1] h ) 1090 1.190 B 22 STD2 300 - - — —_— 203-5402
454313 [LSTTRSA- 2 2 4 1.020 0.7130 297 45 STD] 300 - — - - 202-283%6
LSTTRSA. 4 20 B 1.020 a9 3% 50 STD2 300 ree -— - — 203-5401
LSTTRSA- 6 20 12 1.0 930 A% 55 STD2 300 - — -— —— 202.2837
LSTTRSA- ] 20 16 1020 1.040 21 [ %] STD-2 300 e —_ _— — 2033404
LSTTRSA- 1) 2 20 1.0 1.130 357 B STD-2 300 am —_ - -— 203-5405
LSTTRSA- 12 20 24 1.020 1.150 608 70 STD-2 . 20 — — - — 110-2346
LSTTRSA- 16 0 k¥ 1.020 . 1240 764 75 STD2 X0 - — - — xnedn

v Ind/Avg indicates the maximum current for each conductor {Ind), snd the maximum curvens (Avg) foc esch condustor whea all conductons in the cable arc used,
Msy be STD-101 LTR S, manulacturer's option.
¥ May be STD-30r STD 4, munufacturer's opilon.

Y gas.00
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MIL-HDBK-299(SH)
3 April 1989

5.7 Cable classification (MIL-C-24640). Cables specified in MIL-C-24640
are listed in table VII under the following general classifications:

{(a) Watertight (with circuit integrity), non-flexing service:
(1) power.
(2) control.
(3) electronic, communication, and instrumentation.

(b) Watertight, non-flexing sérvice:
(1) electronic, communication, and instrumentation.

(¢) Non-watertight, non-flexing service:

(1) power.
(2) electronic, communication and instrumentation.
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TABLE VII (a)(1). MIL-C:24640 cable ratings and characteristics,
{power).
Ampadty, each conductor
. ¢ or 60 Hx 400 Hz
MILC- Cable type Conductor | Number| Arcaof Cable Cadle Radius CDR Rated NSN
detignation slza: AWO | of coo- each oversll welght ofbend | . ID voltags, wc L1403 40C ocC 614501
or MOM | ductors | conductor | diameter perlt min. max Amblent Ambicat | Ambient |Amblent
lncabls | (MCM) max madmum | (inches) ~ (RMS)
{inches) (B8}
w0 | 7XW. 3 16 7 2580 0.339 0.108 10 STD. o |sm¥ el | sm¥ ek | e
TXW- 4 M 7 4110 ADY 158 s STD- 600 25/14 uns w4 | 2u4m a2
WAL | TXWA- 3 16 7 1580 389 133 30 STD-A &0 1541 14710 1Al | w0 | msasm
TXWA- 4 " 7 4110 AS4 20 3s STD-1 600 26014 uns w4 | uns 1251380
‘US| DXOW. 3 16 2 2580 316 088 40 | STDa 600 13 V) 13 1 052664
DXOW.- 4 14 2 4110 - as4 a2 -43 STD-{ 600 z .1 n » , | w52
Us40/19 | DXwW- 3 16 2 1580 87 048 20 STD-{ - 600 13 12 T 12 DA918S
DXW- 4 ] F 4110 m s 1 STD-1 600 n 20 n 20 8317
464019 | DXWA- 3 16 2 2580 a0 067 20 STD-1 600 13 12 n 12 248N
DXWA- 4 14 ] 4110 an i 15 | ST 600 2 i n 2 nsson
useM | FXow- 3 16 4 2580 L350 416 42 STD &00 1 10 1 10 -
FXOW- 4 14 4 4110 a4 148 0. | STDU 500 i 10 i 10 -
54021 | FXW- ) 16 4 2580 286 089 30 STD- &0 11 10 7] 10 ns1s
PXW- ‘ M 4 4110 3% BT} 30 STD-1 500 18 V7 18 17 2252184
USAOAL | FXWA- 3 16 4 1580 236 05 10 STD-1 600 1 10 1 10 224839
FXWA- 4 14 4 4110 289 128 30 SIDAA 600 18 17 8 17 24820
UAWD [ TXOW. 3 16 3 2980 an 100 40 STD-1 00 11 10 1 10 -
TAOW. 4 4 3 4.110 369 1% 45 S5TD.1 - 600 18 17 18 17 o
U620 | TXW. 3 16 ) 2580 266 057 30 STDA 500 1 10 1 10 225-2668
TXW- 4 m 3 4110 3u 087 30 (518 600 18 17 18 17 282181
64020 | TXWA- 3 16 3 2580 316 o84 20 STD-t 0 1 10 1 10 2252152
TXWA- 4 1 3 4110 364 128 30 STDAt - 600 18 ” 18 17 13926

See footnote st end of table.
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TABLE VII (a)(2).
(cantrol), - Continued
Ampacity, esch conductor
{
de or 60 Hz 400 Hax
MILC- Cable typs Conductor | Number | Arcaof Cable Cablo Radius CDR Rated NSN
designation bze: AWG | of con- each overall weight | ofbesd D wolsge, | 4C e «rc %rC 614501
or MOM | ductors | conductor | diameter perft min max Amblent Ambleat | Amblent | Ambilent
incable | (MCM) max. maxdmum | (ioches) (RMS) .
(inches) )
UHM02Y  |[MXCOW. 7 18 7 1.620 0.366 (135 1) 43 STD-1 600 Y oV - - 219M6
MXCOoWw. 10 18 10 1.620 A7 184 35 STD-1 600 1278 9/8 - - 290031
MXCOW. 14 18 4 15820 AN 219 60 S§TD-1 600 1278 96 — - 25.3450
MXCOW. 19 18 19 1.620 318 2687 63 STD-) 600 128 /6 — — 25-M51
MXCOW- u 18 r 1.620 601 250 73 STD-1 600 176 93 _ — 225-1161
MXCOW. k) 18 X 1.620 £30 399 15 STD-t 600 146 S/s - - 25-2162
MXCOW- 37 18 37 1620 L0 ASS 80 STD-1 . 600 1%6 S/3 - - 28-2163
MXCOW- “ 18 L 1620 51 353 9.0 STD-1 &0 125 914 — — 252164
MXCOW- 61 18 3] 1520 817 £54 100 STD-} 600 12745 91 -— - 2252168
2464023 | MXCW- ? 18 ? 1820 319 187 25 STD-1 600 128 9/6 —_ -— n5.3u48
MXCW. 10 18 10 1620 AQS 1% .35 STD1 600 8 946 - - A8233
MXCW- 14 18 14 1620 AN 166 3 STD-1 600 1278 18 —_ —_ ns-1381
MXCW- 19 18 19 1.620 A 208 40 STD.1 600 1273 916 — - 26-3691
MXCW- u 18 U 1.620 360 281 43 STD-t 600 126 173 —_— — 24833
MXCW- 0 18 30 1.620 389 A28 45 STD-t 600 12/6 .3 - - 25-2158
MXCW- 37 18 37 1.620 £30 384 - 5.0 STD-1 600 126 9/% - - 28-21%
MXCW- a“ 18 “ 1.620 708 AT2 33 STD-1 600 15 94 - — 228.2157
MXCW- 61 18 61 1620 788 £13 &5 STD-1 600 1245 9335 - — 8-2158
UMD [MXCWA- 7 18 7 1.620 365 110 23 STD-t 600 1278 975 — -— 226-2082
MXCWA. 10 18 10 1620 ASS A7 s STD-1 600 1278 % - - 52666
MXCWA- 14 18 U 1620 A8S 218 15 STO-1 600 %6 s - - 25.2067
MXCWA- 19 18 4 1620 34 254 40 STD-1 600 12/6 /a3 - - 225.2568
MXCWA. u 18 u 1.620 510 37 43 STD-1 600 126 95 - - 25-2569
MXCWA- k 18 3 1620 £ 383 45 STD-t 600 16 95 — - 25-2159
MXCWA- K1 18 3 1620 L83 A33 S0 STD- 1] s 9Is -— — 250961
MXCWA- “ 18 44 1.620 758 S48 53 STD-1 600 12/§ 9/4 - - 125.2160
MXCWA- 61 18 61 1.620 838 S64 65 STD-1 600 12745 NS - - 125-3449

See footnote a1 end of udle,
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TABLE VI (2)(3). ~ MIL-C:24640 cable ratings and characteristics,

6867 Tradv ¢

Ampedty, each condudicr
{a }
. de or 60 Hx Mﬁm Hz

MILC- Cable type Conductor | Number| Arcaol Cable Cabk Radius CDR Rated NSN

designation pae: AWG | of con- each oversi] weight of bend iD voltage, 4w src 40°C xrc 614301
or MCM | ductors | conductor | dlameter perft min mar  {Ambleat | Ambient [ Ambient {Ambieat
tncable | (MCM) max maximum | (inches) (RMS)
) (inches) (s)
4540724 | TTXOW- 135 b7 3 0.640 [1¥+2] 0.068 35 TELS &0 - - - - 1268808
TTXOW- 3 n ¢ - B0 A9 108 43 TELS 0 - - - — 2284262
. 1 TIXOW. s a 10 540 AQ6 A 590 TELS 60 - - o - 7-1290
TIXOW. 15 a k(] 540 £00 295 75 TELAS 600 - - m — 313926
TTXOW- 0 2 40 H0 663 61 80 TEL-6 600 —_ - — - 2268809
TIXOW- X a2 60 BAD m ABD 95 TELA &0 - - -— - 22902
TTXOW. 40 e 80 540 £87 A3 110 TELS 600 - -~ — - 2264565
UsvU | TTXW- 13 n 3 £AD 195 26 15 TBLAS 600 — - - - s-2208
TTXW- 3 n [ BA0 07 062 3 TELS €0 - — — - 25-1206
TIXW- s n 10 540 A7 M1 30 TEL6 00 - — - - n8.1007
TTXW. 10 by ] 2 50 A9 168 40 TELS 00 - - - - 0S8
TIXW. 18 n 2 540 50 21 48 TBL4S 500 - - - - 225.3209
TTXW- 20 a 40 BAD £21 283 30 TELS 600 — - - - 125-9664
TIXW- 0 . n 0 £40 78 AT 6.0 TELS 600 - - — — 237-1289
TIXW- 40 n 80 . BAD B52 326 70 TELAS! 600 - - - — 166028
4840724 | TIXWA- 15 n 3 40 U8 041 13 TBLS 600 - - - — R6-6029
TIXWA- 3 Y] 6 840 357 084 25 TELA - 600 — - - - 223-3453
TTXWA- L] n 10 540 A 119 33 TELS 600 - - - — 2266030
TTXWA- 10 2 20 40 342 209 45 TELS 600 — - - — 286031
TTXWA- 15 n 30 540 619 270 50 TELA 600 -~ — g - 2266082
TIXWA. 22 2 49 540 £71 s -5 TELS 600 - — — - 267410
TIXWA- % 2 & 840 788 AS3 &0 TELS 600 - - - - 2266033
TIXWA- 40 2 80 £40 9502 393 70 TBLS 600 ~— - - - 2801
<

See footnots at end of table.
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TABLE VII (b)(1).  MIL-C-24640 cabl ratings and characteristics,
24s0al nd chuact

65

- i iom)
Ampld!y,cuhmducwt
. Lme)
. deer 60 Hz 400 He
MILC- Cabla type Cooductor | Number| Arcaot Cable Cable Radius | CDR Rated NSN
deslgnation bz AWG | ofcon- |  cach oversll weight | ofbead | ID vluge, | 4oC sorc wc | sec 614501
or NCM | ductors | coaductor dlameter perhy . min ) max Ambieat Ambient | Ambleal | Ambient
incable | (MCM) max. madmum | (laches) ' (RMS)
: (inchics) (s) | :
454714 | 1XSOW. 2 u 2 0.640 0314 0083 40 -~ 0 - - - - 225-2199
1XSOW. 14 p3] 1" 540 506 233 60 -~ 600 - - - - 3.200
1XS0W. 20 P’ 20 540 584 an 20 -~ 600 - - - - 2314589
1XSOW. 2 P51 20 540 562 A a0 - 600 - - - - 252201
15401n7 | 2XOW- 6 % 13 am 36 107 4 . - 600 - — — - 2UBUL
2XOW- 18 2% 3% an S04 20 60 - 600 - - - - 249203
2X0W. u % ] ans sz 266 10 - 600 - - - - 138952
2XOW- Q 26 8 am £85 368 83 - 600 - - - - 258953
2XOW. &0 % 120 ams 202 488 . 105 - 500 - - - - 225.8954
2XOW- n 2 154 an 906 £13 1o - 2] - - - - 2258985 .
£540/18  {IXSAOW. 3 n 6 £40 A37 153 55 - &0 - - - — 225-1396
2XSAOW- 7 n Y] 540 350 .28 13 - 600 - - - - 25197
2XSAOW. 10 n 20 540 £81 362 83 - £00 - - - - 24-9204
IXSAOW. 14 v 3 50 43 A42 90 - 600 - - - - ns5-1398
IXSAOW- 19 b7} 38 540 17 343 100 - 600 - - — — 225-139%
IXSAOW. U p>] 48 540 951 0 1ns - &0 - - - - 25-2204
IXSAOW. 30 P’ 0 540 1020 B33 128 - 600 - - - - 2298306
IXSAOW. 31 B " 50 1090 m 19 - 0 - - - - TUEMO
UAWLS  |IXSAW. 3 n 6 540 0.9 an s STD2 600 - — — 2520
IXSAW- 7 2 ] £40 A97 195 40 STD2 600 - - - 252203
IXSAW- " n -3 540 591 34 L1 S22 00 — - - - 25-1%4
USO8 |2XSAWA. 3 a s 540 Ad6 48 13 STD:2 600 - - - - 24920
IXSAWA. 7T n u £0 341 M4 40 STD2 ) - - - - U9
IXSAWA. 14 n 8 540 241 S 50 STD-2 @0 - - - - 25-1%93
U416 . |2X50W. 3 18 3 1620 528 17 63 STD2 600 - - - - 224811
2XSOW- 1 18 " 1620 556 A01 80 STD-2 &00 e - - - L4832
2X50W. 12 18 u 1620 254 £28 103 STD-2 00 - - - - 2248313
IXSOW- 1 18 18 1620 1010 284 128 STD2 600 - - - - 249181
2XSOW- » 18 0 1.620 127 1371 153 §TD2 600 - - - - 281376
U54016 | 2XSW- 1 18 2 1620 0.258 0083 20 STD2 600 - - - - 2248308
IXSW- 3 18 s . L6M AT 167 40 STD2 600 - - - - 248309
2XSW- 7 18 14 1620 517 318 50 STD-2 600 - - - - 258547
4640016 | 2XSWA- i 18 2 1.620 308 © 069 20 STD-1 600 - - - - 29824

See footnote at end of table,
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TABLE VII (b)(1). MIL-C-24640 cable ratings aod charactedistics,
ol fex fce, (el "
sammunication, and instrumentation), - Continued
Ampacity, each conductor
{amps. i
deor 60 Hx ng 400 Hx
MIL-C- Cablo type Cooductor | Number| Areacl Cable Cabk Radius | CDR Raled NSN
designation ke AWG | of con- each oversll weigh | ofbend D wolage, | 4°C soc 4C e s14s01
or MCM | ductars | conductor | dlamicter perh mia. mar,  |Ambleat | Amblemt ] Ambicnt | Ambient
lneable | (MCM) max maximum | (nches) (RMS)
{lnches) ()
USMIS [|IXSWA. 3 ) 8 1620 0520 0210 « | sma 0 - - - - 156548
INEWA. 1 18 M 1620 467 378 50 STD-2 600 - - - - 248310
U418 | INSOW. 3 1] -9 1620 559 an 10 STDA 600 - - - - 5182
3X50W.- 1 18 n 1.620 m AT as SID2 &0 - - - - b7
IXSOW- 10 U] £ 1620 901 m b 5TD-2 0 - - - - 248314
IXSOW. " ] 4 1620 968 560 120 5TD-2 &0 - - - - UENS
IXSOW. 9 18 7] 1620 1090 117 130 STD2 0 - — - - 2248316
IXSOW- 1 18 n 1620 1300 1489 150 STD-2 &0 - - - - 2249184
UGB |IXSW. 1 18 ? 1620 0sm b2 | -4n 5D 600 - - - - 2258549
INEW- 1 18 1] 1620 568 287 55 STD-2 &0 - - - - 2256950
IXSW- 10 18 2 1620 865 £1 20 STD-2 500 - - - - 2254854
IXSW. 1" 18 4 1620 541 Tm 73 STD-2 &0 - - - - 2252560
A540/18 | IXSWA- 3 18 % 1.620 353 5 40 5TD-2 500 - - - - 228-2661
IXSWA. 7 18 2l 1620 ns As8 55 STD-2 500 - - — - 2284261
3XSWA. 18 8 0 1620 s . 20 STD-2 500 - - - - D3-2662
IXSWA- " 18 Q 1620 991 sn- 75 5TD:2 500 - - - - 223-2663

See footaote st end of able.
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TABLE VIt (c)(1). MIL-C-24640 cable ratings and characteristics
- Continued
Ampady, each conductor
{»
dc or 60 Hx 400 Hz
MILC- Cable typs Conductor { Number| Areaal Cable Cabls Radjus DR Rated NSN
designation size: AWO ) of coo- cach ovenll weight | afbeod D voltage, &rc - srC 4£rC 5rC 614501
or MOM | ductors | conductor | dlameter perlt -min mar Ambieat Ambieat | Ambleat | Ambieat
. tneadble | (MCM) max. madmum | (inches) (RMS)
{inches) (ba)
usn | ox 3 16 3 | ase0 024t 0039 20 | stoa 600 B n 8 1| 24498
DX. 4 " 2 4.110 286 0257 15 §TDA1 600 2 2 a x 246506
46401 DXA- 3 16 2 - 2580 a9 034 20 8TD-1 600 13 12 13 12 2249180
DXA- 4 11 2 4110 236 074 s §TD-1 600 2 b ] 22 20 2A-55%07
6400 FX- 3 16 4 3380 b.v] e 23 5TD-) 600 1 10 11 10 AT
FX. 4 " 4 4110 38 053 e STD-1 600 18 17 18 17 46913
246403 FXA. 3 16 4 2380 AR 080 25 STD-1 600 1 12 13 12 246514
FXA- 4 14 4 4110 333 13 a0 §TD-1 600 a 20 b/ 20 2252147
U2 |TX 3 16 3 1580 261 052 20 STD-1 600 1 10 1 10 2246908
TX- 4 14 3 4110 310 076 25 STD-1 600 18 17 18 17 24609
UAN2 [ TXA- 3 16 3 2580 311 068 0 STD-1 600 b} 10 1 10 2246510
TXA- 14 3 4110 360 095 25 STD-1 600 18 17 18 17 2246911

Sce footnote at end of table.
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TABLE VII {c)(2).

MIL.C.24640 cable caii " -
and instrumentation), - Continued

29

Ampacity, esch conductor
&or&0Hx 400 Hx

MILC. Cable type Conductor | Number| Areaof Cabje Cabis Radius CDR Rated NSN

designadon size: AWO | of roo- cach ovenall weight of bend iD voltage, «rc 0rC 6145-01
or MCM | ductors | conductor | dlameter perft min max Ambient Ambient | Ambient | Ambilent
tncable | (MCM) max. maximum | (inches) (RMS)
{inches) (bs)

UH0/T [ IXMSO- n 7 0540 030 0.113 43 SID2 600 - - — - 226-2650
1XMS0O- n 18 L0 507 208 60 STD-} 600 - - —~ - 252651
1XMSO- a 0 S0 913 863 110 8TD.1 800 - - - - 157409
U406 | IXAO- 2 n 3 640 Rt} an 40 - 600 — - -~ - 150964
2XAO- 7 2 7 £40 A0 125 50 - 600 -~ - - — 2250963
2XAQ- 10 n 10 540 Sit 170 60 — 600 - - -~ - 148337
2XA0- 18 3 18 H40 611 243 73 o 600 - - ~ - 14838
1XAO- 40 a 40 HAD 858 A49 108 - &0 o — -~ - 2280566
464012 |2XO- [ % 12 17 329 081 40 - 600 - - ~ — 25219
2X0. 18 » 3% a8 449 .140 55 - 600 - — - — 154904
X0 n % L am 309 AN 60 - &0 - - ~ - 24919
1X0. 4 2% 84 amn 09 2US 13 - 600 — — ~ — TU-9200
iX0- @ 2% 120 by £91 a1 83 — 600 - - -~ e s-1197
X0. n % 14 2m 788 . s 95 - 600 - - - - 252198
UMLS  |2XS. | 2 n 4 o0 - 332 061 30 §TD2 600 - - - - R34P617
2XS. 3 n 8 A0 As0 4 30 5TD-2 600 - - - - 228-2193
2Xs- 1 2 14 540 A3S 132 40 STD.2 600 — - ~— - 2250968
2Xs- 10 n 0 A0 Ly, 193 30 STD-2 600 — - — - 2250969
XS 1 a 8 540 627 U0 50 §TD-2 600 - - - - 225-1387
1XS. 19 a k] £40 £54 J08 3 STD.2 600 - - ~ e 225-3451
2XS. %4 2 43 540 818 30 65 §TD-2 600 - - - - 249191
2XS. 30 b /) 4 640 B66 A68 10 STD.2 . 600 — — o — 224.9192
AL [2XSA. 2 22 4 540 382 081 30 STD-2 600 - e - e 2251388
2XSA- 3 z [ B0 400 102 10 STD-2 600 - - - - 251389
IXSA- 7 f3 " 640 305 176 40 STD-2 60 -~ — — - 225190
2XSA- 10 n 20 540 £29 29 S0 STD-2 600 e - - o 225-1%91
2XSA- i4 2 8 640 677 .280 50 §TD-2 &0 - - - - 225-1392
IXSA- 19 n 38 50 T4 360 55 STD-2 600 .- - - — 2256388
2XSA- ] n 48 640 868 43 6$ §TD-2 600 e - — - 225-2194
2XSA- k 2 60 H40° 916 531 15 STD2 600 - - - 2249193
U4 | 2X50- 3 n 6 540 A10 A87 ‘50 STD-2 60 - - - - 24-9194
2X50- 7 n 14 540 510 184 60 5TD2 600 - - — - 2249195
2XS0- 10 2 20 540 H40 262 80 §TD-2 600 - — — - 2245196

Sce footnote st end of table,
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TABLE VI (¢)(2). MIL-C-24640 cable ratinga and chacacteristica,
iot 1 ice, (c] -

£9

sommugication, and instrumentation). - Continued -
Ampadty, each conductor
{amps. prax)
dcor 60 Hy 400 Hz
MIL-C. Cable type Conductor | Numbder| Arcaol Cable Cable Radjus COR Ratzd NSN
designadon sz AWG | of con- cach ovenll weight of bend 1D voltage, 4rc src «£C src 614501
oo MCM | duciors | conductor diameter perll mis max. Ambient Amblent | Ambleat | Ambient
incable | (MCM) max maximum | (inches) (RMS) -
(inches) - (1)
46409  |2XSO- 14 n n Q540 0.686 a3 85 ‘STD2 -1 4] - — - -~ 22U
1XS0- 19 n 3 A0 CT6S 383 95 STD-2 600 - — el - 1249198
2XS0- k4 e T 60 540 937 354 113 STD-2 600 - - ~ - 225-2198
4640113 | 2XSXO- 4 2 4 PAIR 7B 59 101 45 STD-1 600 — — - —_ 245201
245411 {3XS- 7 18 TTRIADY 1620 CAT 289 §0 STD- 600 — - - - 125-180
24640711 | 3XSA- 7 18 TTRIADS] 1620 £ 342 . BS §TD-2 600 - — Load - 2258946
16408 | MXO- 10 2 10 1020 371 18 43 STD-2 600 — - — - sy
MXQO- 14 p-] " 1.020 - A0 147 56 STD2 0 - - - —_ 248D
U64/10 | MXSO- 2 16 2 2580 304 076 40 STD-1 600 — — - - 225-2148
MXSO- ? 16 9 1580 A58 76 35 STD-1 600 - —— — — 225-2149
MXSO- 3] 16 21 2580 396 329 75 STD-1 600 - -~ -— - 2s.13n
MXSO. 3 16 k1) pas: +} £54 AT [£] STD-1 600 — - - - 25.1378
2464044 TrX. ) 20 3PAIR 1.020 320 062 3 TEL-3 600 S/40 ¥ 430 v S/ 0” 430 v 25-31190
TTX- 15 -1 1S PAIR 1.020 591 21 30 TBLA &00 s w03 0.6 403 225-1%3
2454044 TTXA. 3 . X 3PAIR 1.020 a0 82 3 TEL-3 600 540 430 540 4730 282191
TTXA- 1 20 15 PAIR 1.020 641 275 54 T8L-Y 600 N6 405 na 403 DA-6I16
2464055 TTXS- 3 20 1 PAIR 1.020 361 04 Y STD-2 600 - — — — 24917
TTXS- 20 4 PAIR 1.020 424 115 18’ STD-2 600 - [ — - 226-5038
US| TTXSA- 1 2 2 PAIR 1.020 ALl 100 33 S1D-3 600 - - - -— 24834
. TTXSA- 4 20 4 PAIR 1020 44 150 40 STD-2 600 — - —_ — 2248138
US0S TTXSO- 2 20 2 PAIR 1.020 A6 26 50 STD-2 600 - - - -— 2486
TTXSO- [ p-1] 6 PAIR 1020 346 216 63 | STD 600 - — - — 82N
TTXSO- 8 p] 8 PAIR 1.020 £33 284 B0 STD-2 600 — - — - 2250963
TTXSO- 10 20 10 PAIR 1.020 £57% 19 80 STD-2 600 - — - - 251408

v Ind/Avg indicates the maximum current for each conductor (Ind), and the maximum current (Avg) for cach conductor when afl conductors in the cablc are used,

686T T1adv ¢
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MIL-HDBK-299(SH)
3 April 1989

5.8 Cable classification (MIL-C-915). Cables specified in MIL-C-915 are
listed in table VIII under the following general classifications:
.{(a) Watertight, flexing service:
(1) power.
(2) control.
(3) electronic, commmication and instrumentation.

(b) Non-watertight, flexing service:

(1) power and lighting.
(2) electronic, communication, and instrumentation.

(¢) Non-watertight, non-flexing service:
(1) electronic, commmication, and instrumentation.
(d) Watertight, non-flexing service:

(1) electronic, commmication, and instrumentation..

64
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TABLE VIII (a)(1). MIL-C-915 cable ratings and characteristics
} ght flox e, ( )

Ampacity, each conductor
{; 1
deor6dHa 400 Hz
MiLC. Cable type Coaductor | Number| Arcaof Cabdte Cable Radius | DR Rated NSN
designation slze: AWG | of con- each overnl weight of bend ID voltage, «rC rcC 40C srC 6145.01
or MCM | ductors | conductor diameter perfy min max. Ambient Ambleat | Ambient | Ambleat
incable | (MCM) max madoum | (baches) (RMS) :
(inches) (bs)

177 DSWs- 4 14 1 4110 0.800 0080 30 STD-1 HIGH - .- - — #7T75-8513

- - o= s s~ - — VOLTAGRB - — —_ —_ —
918110 MCSP. 4 [ 2 HB.240 1500 14628 120 STha 600 - w— -_— -— #50R-X159

1 2 1.9 - — - ~ - - —_ - - -

6861 T1adv ¢
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TABLE VI {a}(2). MIL-C-915 cable ratings and characteristics,
bt flexi ica (control

Ampadty, each conductor
' {zrops, max)
deor 50 He 400 Hz
MIL-Ce Cable type Conductor | Number| Aresol Cable Cabls Radius R Rated NSN
deslgnation tize: AWG | of con- each ovenll weight of bend 1D voluge, L i g ol Ll o 514501
oo MOM | ductors | conductor | Clametor perfe ain, max Ambleat Amblent | Ambleat [ Ambdlens
incable | (MM} © mar muimmn | (lothes) (RMS) )
{inchsa) (b3
915/58 MWR 7 13 7 1610 0500 RLL ] 15 5TD-Y 600 15 13 13 13 #995-1543
MWF- 10 18 10 1620 £3§ 2% 10 STD-1 600 0 10 10 16 162474
MWF- 14 18 " 1620 A1 a0 0 STD-1 600 10 10 10 10 $985-8320
MWF. 19 8 4 1620 o) ase i3 §TD-1 & 25 P X 25 2 #983-8639
MWP- U 18 b} 15620 236 AM0 13 STD-1 00 r3.] 13 13 13 #985-8318
MWP- 0 18 k 1 1420 548 550 0 STD-1 511} 30 30 30 a0 #0B4-1342
MWE. 3 13 n 1620 1048 . £B0 13 STD-1 600 38 33 3 is 1344373

6861 TTady ¢
(HS)66Z-AHUH~TIH
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TABLE VHI {a)(3). MIL-C-913 cable ratings and characterigtics

and instrumentation), - Continued

de oy O Hx 400 Hx
MILL- Cable type Conductar | Number | Areaof Gable Cablo Radius DR Raged T NSN
deslgnation sz AWG | ofcone’ esch |- ovemll weight olbend 1D vollage, orC C 4rC src s145-01
or MOM | ductars | ocondudior | diameter pech min maxr. Amblent | Ambleet | Ambient | Amblent
ncabls | (MOM) max maxmum | (inches) (RME)
(inches) (be)
oAt Liswe 2 n 2 (k1) asn aiss 10 STD2 w - - - - POS14RLS
Q1548 2SWP. 3 n [ X0 £2% 20 20 STD-2 © 0. — - o — 158-8329
ISWF- 4 n 8 X0 £24 211 10 STD2 X0 - -— — — YRS 9IS
25WF- 7 b4 14 700 A15 e ] 23 STD-3 ko ] - — — —-— #4465
ISWF- U n 48 200 1350 £30 15 STD4 00 — —— — o
9158 755 2 18 7 1420 0628 18§ 13 SPLA 600 — - -— — #905-6797
S8 DSS- 2 18 2 1620 . Jsa 120 10 SPL-3 &0 [ 3 — —_— #5149973 |
DSS. b ] 16 2 2580 S00 360 15 SFL3 &0 9 8 - - #912-2616
DSS- 4 H H 4110 300 180 15 SPL3 600 13 I — — 913240
1B Fs5% 2 18 4 1520 500 180 13 SFL.3 600 s 4 - - #913-2402
PSS 3 16 o} - 2580 00 20 13 5PL-3 00 8 7 - — 1596655
F§5- 4 14 4 4,110 £23 240 20 SFL-3 &0 13 [ 1 —-— - #I85-784)
s1s/8l 528 18 1 1.620 300 1.000 30 SPL3 600 - - —_ -~ 155-3528
SI/M TPUM. [ 16 n 1.200 515 aiyl 73 TELA &0 — — — — 156-7864
5183 TSS- 2 16 3 1.620 A 140 10 SPLY &0 6 3 — — 142-2600
TSS- 3 16 3 2580 500 80 15 SPL-3 &0 9 8 —_ - 15985619
TSS- 4 14 3 4110 500 200 15 SFL3 &00 13 il - —

#9355

6861 T¥dV ¢
(HS) 662 - AEAH-TIR
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TABLE VII1 (b)(1). MIL-C-915 cable ralings and chasacteristics,

» Contioucd

Ampadty, easch conductor
. {
deoréd Ha 400 Hz
MILC | Cabletyps Conductor | Number| Areaof Cavle Catie Rudinz | DR Rated NSN
designation tlzes AWG | of con. tach - overall weight of bend D voltagn, Arc soC “rc rC 514501
aMOM | doctors | conductor | diameler perit min. 113 Ambleni Ambleat | Amblear| Ambicol
fncable | (MOCM) max. maximum | (incher) (RMS) -
(inches} (1)
9131 CVSE. 4 [ 1 1.0% 1450 1300 90 |smpaV 600 100 x 100 7 | #1512007
3 3 | s — — - - - - - - —
Y  |ias 250 1 2 453% 1.260 o7 100 | STD4 600 - - - ~ | #m3m84
250 3 | 20000 1480 —_ 200 STha 600 - - - -
915/6 | THOF- P a 1 | a0 1250 58 100 |sma¥ 0 9 - 85 9 8 | #x2.0669
THOF- 40 | 40 1 | ansoo 2800 spso . ] mo lsma¥ |, ew 400 368 ns % | szmoem
THOR. 00 | so0 3 | 500000 3100 7400 0 | smpad o0 50 40 0 B | #20220460
910 | TRR 105 q 1 | 105600 0.760 510 60 - 500 43 m - —- #7407
TRF- 13 00 § | 13100 810 £18 is - &0 167 14 - - #956.3451
‘TRP- 168 ) 1 | 157800 360 04 .10 - &0 201 Y. - - | #9381
P32l TR ] 1 1 5.0 50 0 10 - 128 13 110 - — | #514-013
TRXE- 105 1 1| 105600 650 80 55 - 128 13 m - — | #9132068
TRXE. 133 1 1 131100 750 67 &0 — 135 167 141 — — #9140517
918/ DLT T 4 1620 N0 050 60 STD3 x0 - - - - | #5T-200

See footnotes at eod of lable.

6861 T11dv ¢
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TABLE VIII (b)(2). Mn&m.mhlamnm.anddmmmm.
mdmmmmmunn). Continued

Armpadty, each conductor
{

)
; , & ors0 Hz 400 Hz

MILC- Cabls type Conductor | Number| ‘Areaof Cable Cabla Radius (DR Rated NSN

designation siie: AWG | of con- each ovenl welight of bend iD voltage, &rc L4 A°C STrC . 614501

e MCM | dctors | conductar | diameter perft min 713 Ambient Ambient | Ambleat | Ambient
mesble | (MCM) max. maxdmom* | (inches) (RMS)
{inthes) (Bs)

154 553 1] 3 1620 0560 0240 20 STh3 0 - - -~ - 1354488

Sec footnotes at end of table.

686T 17ady ¢
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TABLE VIl {c}(1). MIL-C-915 cable ratings and characteristica,
noo-watedight, noa-flexing scrvics (eledronic,

mmmnnmunundmm:mmnl, Continued

Ampacity, each conductor
{
de o1 60 Hz 400 Hx
MIL-C- Cable typs Conductor | Number| Arcaof Cable Cable Radiug CDR Rated . NSN
designation she AWG | ofcon- cach ovenall weight of bend - ID voltage, A0rC orC 4C 3rC §145-01
oe MCM | ductors | conductor | diameter perh min max. Amblent Ambicat | Ambient | Amblent
hncala | (MCM) mx. madmum | (inches) (RMS)
(inches) {®s)
L3567 MsP z 16 a0 1438 1300 109 - — — — - — Vs 1%reY]
-1 18 L — — - - - - -— - - —

See fooinoted at end of table.

6861 1¥adv ¢
(HS) 662 -JAHUH-TIH



TABLE VIII (d)(1). Mlkc_&limhlnnmmm:nmum
mmmnnmnnn.mdmmmmu Coatinued

Ampacity, each conductor
- {amps, pax)
) dcor 60 Ha 400 Hx
MIL-C. Cabls type Conductor | Number | Arcaof Cable Cable Radlus CDR Rated NSN
Gealgnation aketawg | of coa. each ovensll weight | ofbend D voitags, | -40°C C i SC | 614301
o MOM | ductors | conductor diametsr perflt’ mia. max. Ambieas Ambient | Amblent | Amblent
neable | (MCM) max, maximum | (lsches) " (RMS) :
.| (inches) (Bs)
915/66 MSPW n 16 0.7%0 1418 1500 108 STD2 - — - - - 7913253
0 18 L1t — s - - — —— —_ e - -
16 25 2580 ~ — - - —~— - — e - -
s/ TSP n a n 0,640 om0 azs 4 - 0 4 ws¥ - - |#s16m17
TSP- 31 n & 840 1062 Fily 65 - 0 - - - — #9408
15/ TSPA- il n n SAD 0.780 310 40 e 300 441 jus - - 156-9581
TSPA- kH n 62 A0 L £50 . 68 e 300 - — — - 1558741

U Indentification may be STD.3 or STD 4, manufacturcr's option.

Ind/Avyg indicates tho maximum current for each conductor (Ind), and the mazimum current (Avg) larach conductos when all

conductont in the cable gre used.
¥ ont shape, minor and major dismeter.

68617 1T3dv ¢
(HS) 662 -AGAH~"TIN
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5.9 Awmpacity rating. To obtain the ampacity rating for an ambient
temperature of either 60 or 70°C, first determine the ampacity rating for 40°C
ambient from tables VI, VII, or VIII. Then multiply that value by the applicable
derating factor shown in table IX. Cables listed in this table should not be
used in ambient temperatures above 70°C. Cables not listed in this table should
not be used in ambient temperatures above 60°C. The ampacity derating factor
does not change for those cables listed with armored variants.

TABLE IX. aci derating factors for ambient temperatures above 50°C.

.. Ambient temperature
(*c

Cable type 60 70
LSDHOF .78 .67
LSDNW .78 .67
DX
LSDSGU .80 .69
DWX
DSsS .63 .
FRW .78 .67
LSFSGU .80 .69
FXW .
FSS .63 --
LSMDU .72 --
LSMHOF .80 .69
LSMRW .78 .67
LSMSCU .80 .69
MxXcw -
LSSHOF .78 .67
LSTHOF .78 .67
LSTNW .78 .67
TRF .63 --
TRXF .63 -
LSTSGU .80 .69
TXW
TSS .63 --
LSSKVTSGU .80 .69
LS6SGU .80 .69
LS7SGU .80 .69
TXW
78S .63 o<




TABLE X.
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Ampacities of degaussing cables.

(Maximm amperes for each conductor, at 40 and 50°C ambient temperatures)

Jor 4 5 to 7 1 cable in conduit
1 cable 2 cables cables -cables of 8 or more
Cable in air in air in air in air cables in air
Cype

and size 40° 50°] 40° 50° 40* 50° ] 40° 50°* 40° 50°
LSDSGU/A-14] 66 61 60 56 . 55 51 49 46 46 43
23] 86 79 79 73 72 67 64 60 61 56

501139 128 {128 119. 1117 109 |104 -97 98 90

751185 171 |170 159 156 146 139 130 132 122
100|219 201 202 187 184 171 |1l64 153 155 143
200|339 312 312 290 285 265 (254 237 241 222
LSTSGU/A-9| 43 40 39 36 34 30 29 27 27 26
- 14| 56 52 51 48 47 44 42 39 40 37

23] 76 70 70 65 64 "59 57 53 54 50

50(121 111 111 103 102 . 94 91 84 86 79

75{163 150 |1s0 140 137 128 {122 114 116 106 .
1001191 176|176 164 160- 150 |143 134 136 <125
150259 238 |238 221 218 202 |194 181 184 - 169
200|298 275 |274 256 250 234 (1224 209 212 195
300|383 352 [352 324 322 296 {287 264 276 .253
4001478 440 (440 405 401 370 |358 330 344 317
LSFSGU/A-9{ 43 40 | 4l 38 38 38 36 34 34 32
23| 76 70 72 67 68 63 64 60 61 56

50/121 112 115 107 109 101 {103 95 97 90
751163 151 {154 144 146 136 138 12¢ 130 . V3
100]191 178 1182 169 172 160 {162 151 153 142
150]258 260 245 228 232 216 1220 204 . 207 192
200{298 277 283 263 268 249 |253 235 238 221
LS6SGU/A-1001163 153 1150 140 136 127 122 114 116 108
125|192 173 {175 163 160 147 (144 133 136 125
150]225 204 1207 190 188 173 |169%9 156 160 147
200}250 243 }1235 222 219 202 1188 182 177 172
LSMDU-6] 15 14 14 13 14 12 13 12 12 11

14} 25 22 24 21 22 20 21 19 20 18

23] 34 30 32 28 30 27 29 25 27 24
40| 49 43 46 41 44 39 41 37 39 36

60! 65 59 62 57 58 54 55 52 51 50
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TABLE X. Ampacities of degaussing cables. - Continued

(Maximum amperes for each conductor, at 40 and 50°C ambient temperatures)

Jor 4 S to 7 1 cable in conduit
1 cable 2 cables cables cables of 8 or more
Cable in air in air in air in air cables in air
Cype .
and size 40°* 50*| 40° 50* ‘| 40° 50° 140°* 50° 40° 50°
LsMDY-6f 15 14§ 16 13 |14 12 (13- 12 | 12 11
14] 25 22 | 24 21 22 20 |21 19 20 . 18
23] 34 30 32 28 30 27 29 25 27 24
401 49 43 | 46 41 44 39 |41 - 37 39 36
60j 65 59 62 57 58 - 54 |55 52" 51 50
LSMscu/a/s-7 9 8 B.5 7.5 8- 7 7.5 7 7 6.5
10 9 8 8.5 7.5 8 7 7.5 7 7 6.5
141 9 8 8.5 7.5 8 7 7.5 7 7 6.6
19 9 8 8.5 7.5 8 7 7.5 7 7 6.6
241 9 8 8.5 7.5 8 7 7.5 7 7 6.5
30| 9 8{ 8.5 7.5 8 7 7 7 6.5
37 9 8 8.5 7.5 8 7 7.5 7 7 6.5
44 5.5 5 5.0 4.51 5 4.51 4.5 4 4.5 4.0
6. NOTES , .
6.1 Subject term (key wo;d) listing.
Ampacity »

Cable, degaussing
Cable, flexing service
Cable, non-flexing service
Codes, identification
Conductor, multiple
Insulation

Jacket, armored
Jacket, unarmored
Non-watertight

Shield, braided
Watertight

Preparing activity:
Navy - SH
(Project 6145-N328)
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ELECTRICAL CABLE VOLTAGE DROP CALCULATIONS

10. SCOPE
10.1 Scope. This appendixz is intended for use as a guide to

determining cable voltage drops for alternating current (ac) and direct
current (dc) power, lighting, electronic, interior communication, and
weapon control systems. ’

20. REFERENCED DOCUMENTS

20.1 Govermment documents.

This paragraph is not applicable to this appendix.

20.2 Rongovermment publications. The following documents form a part
of this handbook to the extent specified herein. Unless otherwise
specified, the issues of the documents which are DoD adopted are those
listed in the issue of the DoDISS cited in the solicitation. Unless
otherwise specified, the issues of documents not listed in the DoDISS are
the issues of the documents cited in the solicitation.

American Society For Testing And Materials (ASTM)

ASTM B 8 - Standard Specification for Concentric-Lay-Stranded
Copper Conductors, Hard, Medium-Hard, or Soft. (DoD
adopted)

ASTM B 258 - Standard Specification for Standard Nominal Diameters
and Cross-Sectional Areas of AWG Sizes of Solid Round
Wire Used as Electrical Conductors.

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia PA 19103)

{Nongovernment standards and other publications are normally available
from the organizations that prepare or distribute the documents. These

documents may be available in or through libraries or other informational
services) .

- 75 =~
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DEFINITIONRS

Symbols and Abbreviations. The symbols and abbreviations used in
this appendix are as follows:

1s Parameter

Cross-sectional area of a conductor.

Cable voltage drop expressed in percent with
respect to system or source voltage.

Cable drop factor for equation using current.
Cable drop factor for equation using power.
Conductor diameter.

Lipe-to-neutral rated voltage at the switchboard
of a three-phase system or rated voltage of a
single single-phase or de system.

Line-to-line rate voltage of a three-phase system
(Eppr Eger Ecal -

Line current (IA, IB or IC).

Resultant load currents for each phase {leg) of
a three-phase, delta circuit (IAB' IBC or ICA)'

Difference in two line currents of a three-phase
system (IA - IB’ IB - IC, IC - IA).

Cable length.

Real power for each phase (leq) load of a
three-phase delta circuit (PAB’ PBC’ or PCA).

Net real power in two lines of a three-phase,
delta system (PA - PB, PB - PC’ PC - PA).
Load power factor.

Reactive power for each phase (leg) load of a
three-phase, delta circuit (Qnp/ QBC or QCA)'

.-76...
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Units

Cmil

(Amp. £t) "t

(Watt . ft) L

Mils
Volit

Volt

Ampere

Ampere

Ampere

Feet

Watt

Watt

Var
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Q, - Net reactive power in two lines of a three-phase, vVar
delta system (Q, - Qg Qp - Qer Q¢ ~ Q) -

R~ Total cable resistance per phase, Ohm

Rege ~ Conductor dc resistance. Ohm

S - Apparent power for each phase (leg) load of a Volt-amp
three-phase, delta circuit (SAB’ SBC or SCA)‘

V - Terminal voltage or load voltage. Volt

V,y — Line-to-neutral terminal load voltage for phase Volt

AN ,
A of a three~-phase four-wire systemn.

X - Total cable reactance per phase. Ohm

Z - Total cable impedance per phase. Ohm

z - Cable impedance per phase per foot. Ohm/ft

2y ~ Load impedance in each phase (leg) of a Ohm

three-phase delta circuit (ZAB' ZBC' ZCA)'
2,y - Load impedance in phase A of a three-phase, Ohm
four-wire {wye) circuit.

o -~ Angle between terminal load voltage and cable Degree
voltage drop (IZ)

o, - Angle between terminal load voltage and cable Degree
voltage drop (IXZ).

B - Cable impedance angle. Degree

¢ - Mass density of a selected material. g/cm3

© - Load power factor angle or angle between Begree
load voltage and line current.

ek - Angle between terminal load voltage and current IX. Degree

p - Resistivity of a selected material at desired Ohm. ft
operating temperature.

P ~ Resistivity of a selected material at 20°C. Ohm. £t

- 77 -
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40. GENERAL EQUATIONS FOR CABLE VOLTAGE DROP CALCULATIONS

40.1 Voltage drop calculations for dc systems. The voltage drop for
dec circuits is calculated from the following equations as derived in
section 80.

40.1.1 Two-wire circuits.

® For all systems except power.

IL
D% = 22.78 * 100 (80-5) |
AE

® For power systems only.

IL l
D% = 24.42 * 100 (80-6) “
AE

40.2 Voltage drop calculations for ac systems. The voltage drops for
ac circuits are calculated from the following equations as derived in
appropriate sections 90, 100, 110, and 120:

40.2.1 Single-phase circuits.

e For all systems.
2cos (a)
D% = 2IL|~————]| * 100 (30-9)
E

40.2.2 Three-phase circuits.

e Voltage drop in each line for balanced systems such as
electronic, interior communication, weapon control systems. |

_ zcos (a) :
D% = wl3ILOL ——~B—-—— * 100 (90-10) I

® Voltage drop in each line for all systems.

_78-.

Supersedes page 78 of 3 April 1989.




MIL-HDBK-299(SH)
NOTICE 1
APPENDIX

15 OCTOBER 1991

2COS (o)
D% = IL|{—| * 100 {(100-10)
E

e Voltage drop in each phase for all systems.

zcos(ax)
D% = IXL et % 100 {100~-17)

E
X

40.3 Voltage drop calculations using drop factors. The following

" simplified equations are used for percent drop calculations in lighting and

power systems in conjunction with the cable drop factors listed in tables
XIII through XVII.

40.3.1 Lighting systems.
40.3.1.1 Single-phase circuit.

D$ = 2IL (DF) Table XVI.
D% = 2PL(DF') Table XVII.

40.3.1.2 Three-phase circuit.

D% = IXL(DF) Table XVI.

D%

it

P, L (DF’) Table XVII.

40.3.2 Power Systems.

40.3.2.1 Three—phase circuit. The drop in each line is:

D$ = IL(DF) Tables XIII, XIV, and XV,
Where:
- 1, ILO’ Ix’ 9, «, ex’ and o, are calculated in section 50.
- P and Px are calculated in 110.

- DF and DF’ are calculated and tabulated in 70.1.

- 79 -
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50. CURRENT CALCULATIONS FOR AC SYSTEMS

50.1 Single-phase circuits. The line current (I) used in the voltage
drop equations is the scalar magnitude of current (ILO) obtained by adding
vectorially all load currents in the branch:

I = ILO
The angles 8, o, and B are calculated from the following equations as
derived in section 90.:

..1(

) pf), B = tan 1 (x/R)

if

cos

if

@=-6+p . (90-2)

© is positive if the load power factor (pf)} is lagging.
© is negative if the load power factor {pf) is leading.

50.2 Three-phase~delta circuits.

50.2.1 Balanced systems. If the system is balanced, the magnitude of
the line current is equal to:

I= J3ILO = \131AB = 43IBC = ~l31cA

The total load currents I,_, I.., and TC are the vectorial sum of all
the currents in their respective phdase (leq) %oads. If the load power
factor angles in legs AB, BC, and CA are GAB’ eBC’ and etA respectively,
the phase load currents can be written as:

Ing = IAE/(0°~9 ), Ine = IBC/(-120°~GBCL, Iea = ICA/(120°—GSAL
Similarly, the phase voltages AR’ VBC’ and VCA are defined as:
Vag = Van /0°, VBC = VBC/—120°, and Vea = VCA/120°
...80..

Supersedes page 80 of 3 April 1989.
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50.2.2 Balanced/unbalaced systems. If the system is unbalanced or
balanced, the magnitude of line currents I and the associated angles © and
a are calculated from the following equations as derived in section 100:

I, = Tpp = Ioas (100-7)
BA = 0° - ZEA_

Y W

T = Tgc - Iy (100-8)
ey = -120° - /I

ag = 83 + B

To = Top = Tper . (100-9)
6, = 120° - /I,

% = "6, F B

The currents Ix and the associated angles e& and a are calculated as
follows:

Ix(AB) = IA - IB, {100~12)

®ap) = 0" T Lyap)-

% aB) -~ sy P

1l
ol
=

IX(BC) B~ ¢ {100-13)

8 sy = "120° - /I (pc)-

% c) = ey tP

- 81 -

Supersedes page 8l of 3 April 1989.




MIL-HDBK-29%9(SH)
NOTICE 1
APPENDIX
15 OCTOBER 1991

IX(CA) = Iq A {100-14)

9x(CA) 120° - 13x(CA)~

il

“e(cay - Ocay * P

50.3 Three-phase four-wire circuits. The individual line currents
{I) are calculated from the follow;ng equation as derived in section 120.:

VAN

I= ILO = {120-3)
AN

50.4 Example of voltage drop calculations. The following example is
a sample calculation of percent voltage drop for a three-phase lighting
system (See figures 3 and 4 in section 100).

o

Step 1.

Determine the load current (IL } in each phase by adding vectorially
all the connected load currents in ehat phase. Let assume the total load
current for each phase as follows:

IAB = §.163
IBC = 5,74
ICA = 9,53

Also the following parameters are given in Table XVI:

Cable type : LSTSGU-9

Length: L = 45ft -3
Impedance: z = 1,120{10 ) Q/ft
Angle: p =1.82°

- 82 -
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Step 2.

Calculate phase load currents. Let the terminal load voltages be:

— -
VAB =V /D
VBC = VBCZ:QEQ:
53 - o
VCA = VCA/IZO

Assume load power factor for each phase of 0.80 lagging, the phase currents
with respect to their respective terminal voltages can be written as
follows:

IAB = IAE/0° ~ eAB— = 6.16/-37°
IBC = IBC/-120° - eBG— = 5,7/-157°
T - e o = [
ICA ICA/12O G:A* 9.5/83
Where B8, =0, =0.,, = cos“1(0.80) = 37°.

AB BC CA

Step 3.
Determine line current I, angles © and angle o from equations (100-7),

(100-8), and (100-9) respectively after converting the phase currents from
their polar forms to rectangular forms.

Tpp = 6.16 /=37° = 4.92~ j3.71
Tge = 5.7/-157° = - 5.25 - §2.23
T, = 9.5/83° = 1.16 + j9.43

The line currents are calculated as follows:

(100-7)

il

(4.92 - 33.71) - (-1.16 + j9.43)

_83_
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Step 4.
The drop in
as follows:
DA% =

I, -1
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= 3.76 - j13.14

13.67/285.97°

360° - 285.87°
74.03°

-74.03° + 1.82°,
-72.21°

BC AB’

(~ 5.25 - §2.23) - (4.92 - 33.71)

- 10.17 + 31.48
10.28/171.72°

-120° - 171.72°
-291.72°

~-(-291.72°) + 1.82°,
293.54°,

Tea = Tger

(1.16 + 39.43) - (-5.25 - j2.23)

6.41 + j11.66
13.31/61.20°

120° - 61.20°
58.8°

~58.80° + 1.82°,
~-56.98°,

(100-8)

{100-9)

each line from the switchboard to the load is calculated

zcos(aA)
IAL e % 100,
E

- 84 -
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D%

D.%

The total

DT%

Step 5.

i

i

il

Il

1l

it
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(1.120 * 10™3)cos(-72.21°)

(13.67) (45)
(120/V3)

0.30%
zC0os (o)
B £

1.120 * 10 3) cos (293.54°)

] * 100

{
(10.28)(45)[
0.30%

zcos(ac)
ICL -] * 100,
E

(120/¥3)

(1.120 * 10 3)cos(-57.98°)

} * 100

(13.30)(45)[
0.53%

(120/V3)

] * 100

(100-10)

(100-10)

drop (DT%) in this portion of cable is the combination of
the drops in the lines?

il

DA% + DB% + DC%

0.30% + 0.30% + 0.53%
1.13%

I}

If the voltage drop in each phase is desired, the currents IX must be
determined from the following equations:

The current in loop Ein is:

I

x {AB)

Supersedes page

= In 7 Ipe

(3.76 - 313.14) - (-10.17 + j1.48)

It

13.93 - 3j14.62
20.19/313.62°

i
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i

= 13.93 - j14.62

X(RBL 94 19/313.62°
and, :
% (as) = 22938; 313.62

Gy (ap) = ~16.38° + 1.82°

-44.54°

il

The current in loop EBC is:

Lewe)™ I =~ Ier
(-10.17 + §1.48) - (6.41 + 511.66)
-16.58 - j10.18

19.36/238 45°

a1

and,
e = -120° - 238.45°
x(BC) _ _35g.45¢
ax(BC) z -{=358.45°) + 1.82°

360.27°

The current in loop ECA is:

Teteny™ Te ™ Iar

(6.41 + 311.66) - (3.76 - j13.14)

= 2.65 + j24.80
= 24.94/83.8°
and,
e = 120° - 83.90°
*{CA) 3610
o = ~36,1° + 1.82°
x(CR) _ 34 080
Step 6.

The percent drop in each phase is calculated as follows:
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(1.120) (1077) cos (-44.54°) |
A8 * 100

D,.% = (20.19)(45)[

120
= 0.60%
' zcos(ax(BC)) .
Dact = Ty ey — B 100, (100-17)
BC
(1.120) (10™°) cos (360.27°)
= (19.46) (45) * 100
120
= 0.82%
ZCos (o )
_ x {CA) -
Dt = IX(CA)L{%-~———~———~] % 100, (100-17)
Eca

I

(1.120) (107>} cos (-34.28°)
(24.94) (45} * 100

0.87%

120

i

The drop in this portion of the cable is the combination of the
results in step 6 as follows:

DT(%) = 1/2(DAB% + DBC% + DCA%)

i

1/2(0.60% + 0.82% + 0.87%)

1.14%

il

60. VOLTAGE DROP CALCULATIONS FOR UNBALARCED SYSTEMS BY SYMMETRICAL
COMPONENT METHOD

To calculate cable voltage drop for unbalanced system, the line
currents supplying the loads must be calculated. Assume all three phase
loads are unbalanced. Therefore, the phase load currents are different and
must be calculated individually. From the phase load currents, the

- 87 -
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individual line currents will be calculated. From the line currents, the
voltage drop in each line will be determined. All necessary equations are
derived in section 130.

60.1 Calculation Procedure. The step by step procedure for the
percent drop determination is as follows:

Step 1.
Locate or determine the following necessary parameters:
e Vectorial sum of all load currents for each phase.
® Real power for each phase load.
e Load power factor for each phase.
e Load impedance for each phase.

® Rated load voltage for each phase.

Step 2.

Calculate the load current for each phase. Two methods will be used.
If real power, power factor, and rated voltage of the loads are given, use
the following equations:

IAB = [PAB/VABCOS (GAB) I/_(.O_—__QABL°, (130._31)
Tac = [Ppe/Vpeos(€y0)1/(-120 - g, )°, (130-32)

Iop = [Pop/Viepcos(©,)1/(120 - O’ {130-33)

If the impedances and rated voltages of the loads are given, use the
following equations:

Ig = VAB/ 2y (130-34)
Tac = Yo/ Zner (150-33)
YCA = VCA/ ECA, (130-36)

- 88 -
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:

Step 3.

Calculate the positive and negative sequence currents. Take phase AB
as reference, the positive and negative sequence currents are calculated as
follows:

Iig = {1/3) (IAB taly. +a ICA), (130-29)

— _ — 2__ — _

Tigy = (1/3) (Iyp + @Iy + aly,), (130-30)
Where: 2

a = 1/120° , a® = 1/240°

Note: 1In a three-phase and three-wire system, the zero sequence currents
are zero as shown in section 130.

Step 4.

Calculate the sequence components of line currents from the following
equations:

Ty, = Inpq (V3/-30°), (130-8)
I, = Ipp, (V3/30°), (130-11)
Ty, = Ippp (V3/-150°), (130-14)
Ig, = Ippp (V3/150°), (130-17)
I,y = Iy, (V3/90°), (130-21)
I, = Ip,(V3/-90°), (130-25)

Step 5.

The line currents flowing into each node of the delta connected
loads as shown in fiqure 7 are calculated as follows:

Iy = Ty (V3/230°) + fﬁ32(43/30°)' (130-26)

- 89 -
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|
|

g = ABl (V3/~ /~150°) + IABZ(J3/150°), (130-27)

—

c = IABl(J /90°) + IABz(J3/-9O°), (130-28)

The correspondlng angles ® and o are calculated from equations derived
in section 100.

8, = 0° - /T, , ay = -8, + B, (100-7)
6y = ~120° = /I, , oy = -6, + b, (100-8)
6p = 120° - /1., « = -6, * B, (100-9)

Step 6.

If the cable length and cable impedance are known, the voltage drop in
each line is: -

z¢cos {a)
D$ = IL|——] * 100, (100-10)
E

60.2 Example of Voltage Drop Calculations.

Step 1.

The following parameters are given:

VAB = 118/0°, VBC = 118/-120°, VCA = 118/120°
PAB = 3400w, PBC = 2500w, PCA = 2900w,
Ein = Eqp = B, = 120V

AB BC CA

All load power factors (pf) =
LSTSGU-50 cable with z = 0.223(10

0.80 lagging. From Table XVI, use

/e, Bo= 7.8

- 90 -
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Step 2.

Calculate the phase currents from the following equations:

Tpg = [Pap/ Vppeos(Bpp) 1710 = ©45)°, (130-31)
= [3400/(118) (0.8)]/(0° - 37°)
= 36/-37°

Ipe = [Pge/Vpecos (0g0) 1/(-120 = @y °, (130-32)
= [2500/(118) (0.8)]1/-120°- 37°
= 26.5/-157°

Tea = [Boa/Veacos (65,)1/(120 = 9.,)°, (130-33)

M

[2900/(118) (0.8)]/120°~- 37°

30.7/83°

Step 3.

Calculate the positive and negative sequences of I,_ from the

following equations: AB
— _ —_ — 2—
Tap1™ (1/3)(1 talge + a"In,), (130-29)
= (1/3) {36.0/-37° + (1/120°) (26.5/-157°)
+ {(1/240°) (30. 7/83° Yl
= 31.0/-37°
— — - -
Iygp= (M/3) (I g+ a Toc + alpp)y (130-30)

= (1/3)(36.0/-37° + (1/240°)(26.5/~157°)
+ (1/120°)7(30.7/83°)

= 2.6/-62.5°

_91_
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Step 4.

Calculate the sequence components of line currents from the following

equations:

Iy = ABl (V3/- /=30°),

= {31.0/-37°) (¥3/-30°)

= §53.7/-67°

Iy, = IA82(43/30°),

= (2.6/-62.5°) (V3/30°)

= 4,5/-32.5°

IBl = IABl(JB/'150°),

= (31.0/-37°) (N3/-150°)

= 53.7/-187°

i
|

IAB2(43/150°)r

(2.6/-62.5°) (¥3/150°)
4.5/87.5°

I

=t
i

c1 = Ingp (Y3/90°)

(31.0/-37°) (v3/90°)
53.7/53°

P
]

c2 IABZ(JB/-90°),

{2.6/-62.5°) (¥3/-90°)
4.5/-152.5°

..92_.
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Step 5.

Calculate the line currents I

currents as follows:

I

Then,

Then,

]

Then,

Supersedes page

A

]
w
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o
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1

L]

= Ipo t I

(LR B

09_
= 64.46°

I

i

-0, + B

[

-56.66°
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Al

0 + 53.7/-67° + 4.5/~32.5°

TB’ and T

24.78 - 351.85
57.47/-64.46°

(-64.46°)

-64.46° + 7.8°

I .+ I +1I..,
089 53.87-187%2% 4.5/87.50

- 53.10 + 311.04
54.24/168.26°

-120° - 168.26°

-288.26°

-6, + B

288.26° + 7.8°

296.06°

Ieo v Iea

0 + 53.7/53° + 4.5/-152.5°
28.33 + 340.81
49.68/55.24°

120° - 55.24°

64.76°

-8, + B

-64.76° + 7.8°

-56.96°

- 93 -~
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Step 6.

Determine the percent voltage drops in the lines, and compare the
results,

zcos(aA)
D% = I,Ll——2| 100, (100-10)
E
(0.223) (1073) cos (-56. 66°)
= (57.47) (65) £ 100
120/V3
= 0.66%
zcos(aB)
D% = I.L|——E—| « 100, (100-10)
B E
(0.223) (1073) cos (296.06°)
= (54.24) (65) * 100
120/43
= 0.50%
zcos(ac)
D% = I,L|———| * 100, (100-10)
A E
(0.223) (1073) cos {-56.96°)
= (49.68) (65) * 100
120/¥3
= 0.57%

The drop in this portion of cable is obtained by combining the drop in
the individual lines (phase):

DT%

i

DA% + DB% + DC%

il

0.66% + 0.50% + 0.57%

1.73%

70. CABLE IMPEDANCES AND DROP FACTORS

The drop factors and impedances are calculated based on the

-.94..
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characteristics of LSTSGU and LS6SGU cables in accordance with MIL-C-24643.
The tabulated drop factors for these cables may be used for other types of
cables with similar impedance characteristics including lightweight cables
in accordance with MIL-C-~24640.

70.1 Drop factor calculations. The drop factors in tables XIII
through XVII for power and lighting systems are calculated from the
following equaticns derived in sections 90, 100, and 110:

70.1.1 Power systems.

+
E 200E

DF =

zcos {a) {2) ztan {«) sin{e)
* 100, {80-13)

70.1.2 Lighting systems.

70.1.2.1 Single-phase Circuits.

e For equations using Current I.

zcos (a)
DF = jp——| * 100, (100-20)
E

e for equations using Power P.

1 zcoé(a)
DF’ = * 100, (110-26)
Vcos (0) E

70.1.2.2 Three—phase Circuits.

e For equations using Current I-

zcos(ax)
DF = |————>=~] * 100, (100-19)

E
X

- 95
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TABLE X!, [mpedanceg for LSTSGU eable

S0Hz electronics and communications.

Cable characteristics
T
Size AY [R2/,3/] %3y 1 2 8

Cmil thms per 10C feet *C

3 2580 | 4,503 | 0.043 | 4.503 { 0.55

% 4110 | 2.825 | 0,040 | 2.825 | ©.81

] 10380 1.199 | 0.036 | 1,120 1.82

14 13090 0.887 0.041 0.838 2.63

23 20820 | 0.$58 | 0.03% | 0.55¢ | 4.02

50 52620 | 0.221 0.030 | 0.223 | 7.8%
75 83690 | 0.138 | 0.030 | 0.141 12.07
100 105500 | 0.110 | 0.02% | 0.1%4 14.92
150 167800 0.069 0.029 0.075 22.58
200 | 211800 | 0.055 | 0.029 | 0.082 | 27.80
300 300000 0.040 0.02¢% 0.049 35.75
400 | 413400 | 0.029 | 0.02% | 0.041 | 44.80

1/ Conductar cross-sectional aress sre based on MIL-C-24643,

2/ Resistances sre derived at a temperature of 45°C.

3/ Resistances and reactances per phase are calcutated in section 140,

TABLE Xil. [Impedances for LSISGU cable,
400 H2 electronics and communications.
Cable characteristics
Size Ay g;g/,sri X 3/ z 8
Cmil |Ohms per 1000 feet “c
3 2580 6,503 0.288 4.512 3.68
4 4110 2.825 0.267 2.838 5.40
9 10380 1119 0.237 1,144 11.98
14 13050 0,887 0.271 0,928 7.0
23 20820 0.558 0.262 6.616 25.12
50 52620 0,221 0,202 0.299 62,44
75 834690 D.943 0.197 0,243 53.98
100 105600 0.116 0.19% 0.227 59.29
150 147800 0.077 0.191 0.206 68.10
200 2114600 0.045 0,194 0.204 71.44
300 300000 0.051 0,192 0.199 75,14
400 413600 0.042 0.192 0.196 77.65

1667 ¥3401D0 S1
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TABLE X111. ODrop factors for LSTSGU cable, 450V, three-phase, 60Hz power systems. i/

Cable characteristics Drop facters Bt cos (§) 2/ below (multiply by 1073
Size A3 IR 6/,§/i X 4/ Z B 1.0 0.95, 0.90; o0.8B5| 0.80f 0.75] 0.70| 0.65] 0.60| 0.55 | 0.50 | 0.45 | 0.40 | 0.35 | 0.30
Cmil Chms per 1000 feet “t

3 2580 | 4.827 | 0.043 4.827 0.51 |185.8 [177.2 [188,4 |159.4 {150.4 |141.5 |132.5 [123.5 {114.8 |106.0 [97.1 |8a.2 7.7 |71.1 l&2.0

4 4110 | 3,028 | 0.040 3,028 Q.76 {116.5 ]114.3 |105.8 |100.2 | 94.6 | B9,1 | 83,5 | 77.9 | 72.4 | 66.9 |61.3 |s5.7 [50.4 |es.1 [39.9

? 10380 | 1.199 | 0.036 1.200 1.70 | 46,1 | 463 | 42.2 | 40.1 | 37.9 | 35.8 | 33.6 | 31,4 | 20.3 | 27.1 |24.9 |22.7 l20.6 [18.5 |16.4
14 13090 | 0.951 | 0.041 0.952 2.45 | 36.6 | 35.3 | 35.7 | 32.0 | 30. 28.7 | 27.0 | 25.3 | 23.6 | 21.9 |20.1 |[18.4 {16.8 |15.1 {13.4
23 20820 | 0.558 | 0.039 0.5%% 375 | 23.0 ] 22.4 | 0.4 ) 2004 ) 1904 ] B4 17,3 ) 183 ) 45.2 | 1h.2 1930 J1z.o 111.D 9.9 8.9
50 52620 | 0.237 | 0.030 0.239 7.29 2.1 9.0 8.7 8.4 8.0 7.6 7.3 5.9 6.5 6.1 s.7 5.3 4.9 4.4 4.0
75 83690 | 0.148 | 0.030 0.151 | 11.27 5.7 5.8 5.6 5.4 5.2 5.0 4,B 4.6 4.4 6.1 3.9 3.6 3.4 L3 2.9
100 105600 | 0.118 | 9.029 0.122 | 13.94 4.5 &7 4.6 4.5 4.3 4.2 4.0 3.8 3.7 3.5 3.3 3.1 2.9 2.7 2.9
150 167800 | 0.074 | 0.029 0.079 | 21.20 2.9 3.1 3.0 3.0 2.9 2.9 2.8 2,7 2.6 2.5 2.4 2.3 2.2 2.1 1.9
200 211600 | 0.05¢ | 0.029 0.086 | 26.18 2.3 2.5 2.5 2.5 2.5 2.4 2.4 2.3 2.3 2.2 2.1 2.0 1.9 1.9 1.8
300 300000 | 0.042 | 0.029 0.051 | 34.44 1.6 1.9 1.9 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.8 1.7 1.7 1.6 1.6
400 613600 | 0.031 | 0.029 0.042 | 42.89 1.2 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.5 1.5 1.5 1.4

8 1/ brop factar equations are derived in section 50.
2/ © Is the lond pawer factor engle or angle between load terminal voltage and line current.
/ Corductor cross-sectional aress are based on MIL-C-24643.
/ Resistences and reactances per phasa are calculsted in section 140.
3/ Registances are derived at & temperature of 65°C.

3
4
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TABLE XIV.

Brop factors for LSISGU ceble, 450V, three-phase, 400H:z power systems. 1/

Coble characteristics

Drop fectors ot cos (B3 2/ below (multiply by 1073

Size A 3/ X &/ B 1.0 0.85, 0.80] 0.75 0.70 0.65| 0.60| 0.55| 0.S0
Cmil| Chms per 1000 °C

3 2580 0.288 3.42 1185.8 172.4 |164.2 |155.9 [147.6 139.1 [130.5 [122.1 |[113.5 |104.9 87.8 |79.3 |71.0

4 4110 0.267 5.04 |116.6 109.6 |104.7 | 99.8 | 94.7 8%.5 B4.3 | 79.2 | 73.9 | 88,5 58.0 |532.7 |47.0

g | 10380 0.237 11.20 | 46.2 45.6 | 641 | 42,5 | 40.8 3s.0 3r.2 | 35.3 ] 33.4 | 31.4 27.4 125.4 |23.0
14 | 13090 0.2 15.92 1 36.6 37.5 | 36.6 | 35.6 | 34.4 33.2 31.9 | 30.5 | 29.1 | 27.6 24.6 123.0 121.0
23 | 20820 0.262 23.63 | 23.1 25.1 | 24.9 | 24.5 | 23.9 3.3 2.7 | 21,9 | 21.2 | 20.3 18,6 {17.7 |16.7
50 | 52620 0.202 40.46 5.2 1.6 | 11.9 | 12.0 | 12.0 11.9 1.8 | 1.7 | 115 | 11,3 10.8 [10.5 [10.2
75 | 83690 0.197 52.12 6.0 8.6 9.0 ?.3 9.4 2.5 9.6 ?.4 9.6 9.5 93| %2 %0
100 {1055600 0.195 57.59 6.9 7.6 8.0 8.3 8.6 8.7 8.8 8.9 8.9 8.9 8.8 8.7 856
150 1167800 0.1%1 66.82 3.3 6.1 6.6 7.0 7.3 7.5 7.7 7.8 7.9 8.0 8.0 | 8.0 8.0
200 211600 0.194 70.38 2.9 5.7 6.2 6.6 6.9 7.2 7.4 7.6 7.7 7.8 7.9 7% | 7.9
300 |300000 0.192 7.3 2.3 5.2 5.7 6.1 6.5 6.8 7.0 7.2 7.3 7.5 T.6 2.7 7.7
400 |413600 0.192 76,80 2.0 4.8 5.4 5.9 6.2 8.5 6.8 7.0 7.1 7.3 TS5 7.5 7.6

1/ Orop factor equations are derived {n section 50.

27 © is the load power factor angle or angle between {oed terminal voltage and line current.

3/ Conductor cross-sectional areas sre based on MIL-C-24643.
4/ Resistances and resctsnces per phase are calculated in section 140.
3/ Resistances are derived at a temperature of 65°C.

XIANIddV
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TABLE Xv. prop factors for LS6SGU cable, 450V, three-phage, 4D0H: power systems. 1/

Cabla characteristics Drop fectors at cos (@) 27 below (multiply by 107°)
Size A3/ R 5/,2/! X &/ i 2 8 1.0 | 0.95| 0.90 |0.85] 0.80 |0.75 |0.70 |0.45] 0.60] 0.55 [0.50 {0.45] 0.40] 0,35 [0.30
cmil [Ohms per 1000 feet °¢
100 211200 | 0.062 | 0.098 { 0.116 | 57.60 | 2.4 | 3.5 | 3.8 4.0 | 4.2 4.3 4.4 J&.4 | 4.6 ) 6.5 6.6 4.4 | 4.6 ]| 4.4 [4.3
125 286200 | 0.049 | C.097 ] 0.109 | 63.29 | 2.0 | 3.0 | 3.3 [3.6] 3.8 3.9 4.0 4.1 4.1 6.2 4.2 14,2 4.2 ) 4,2 4.8
150 335600 | 0.041 | 0.096 | 0.104& | 56.83 1.7 2.7 | 3.0 |3.3 ;3.5 3.6 3.7 (3.8 3.9 3.9 |40 (4.0 ]4.01¢4.0 4.0
200 423200 | 0,035 | 0.097 | D.103 | 70.12 | 1.5 { 2.5 1 2.9 [3.1 3.3 (3.5 |3.6 (3.7 3.B 3.9 3.9 |3.9]4.0 4.0 (4.0

3/ Orop factor equations are derived in secticon 90.

¢/ 8 is the loed power factor angle or angle between laad terminal voltage end line current.
3/ Conductor cross-sectional areas are based on MiL-C-24643.

4/ Resistances snd reactences per phase are calculated in section 140.

5/ Resistonces are derived st o temperature of 65°C.

T66T1 YIHOLIO0 <1
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Cable characteristics Orop factors at angie @ 2/ for single-phase loads or €, 3/ for three-phase losds (muitiply by 107%)
Size A&/ RS/,61| X 5/ 1 z B -70 -85 -60 -55 -50 -45 -40 -30 -20 -10 0 1o 20 30 40
Cmil (Ohms per 1000 feet °c

3 2580 4,503 {0.043 (4.503] 0.55 |125.0 [155.3 (184.5 |212,3 {23B.4 [262.8 [285.1 {323.2 {351.4 |368.9 [375.2 |370.2 |353.9 |326.8 1289.8

4 4110 {2.825 |0.040 [2.825] 0.81 | 77.4 | 96.5 [114.8 [132.3 |14B.8 |164.1 |178.2 {202.2 {220.1 |231.3 |235.4 [232.4 |222.4 [205.5 11B2.S

9 | 10380 |1.119 [0.036 |1.120] 1.82 | 29.1 | 36.7 | 44,y | 51.1 | S7.7 | &3.8 | £9.5 | 79.3 | 86.6 | $1.3 | 3.2 | 92.3 | 83.6 | B2.2 | V3.3
14 | 13090 |0.B87 0,041 |0,888] 2.63 | 22,1 | 28.2 | 34,0 | 39.6 | 46.9 | 49.9 | S4.4 | &2.3 | 68.3 | 72.2 | 3.9 ) TZ.4 1 704 | 5.7 | 58.8
23 | 20820 (0.558 [0.039 [0.559| 4.02 § 12.8 [ 16.7 | 20.4 | 26.0 [ 27.4 | 30.6 | 33.5 | 38.6 | 42.6 | 45.2 | 46.5 | 46.4 | 44.8 | 41.9 | 37.7
50 | 52620 |0.22% |0.030 |0.223| 7.8% 3.9 5.5 7.0 8.5 $.9 | 11.2 1 12,5 | .7 | 18.4 | 17.7 | 1B.4 | 18.6 | 18.2 | 97.2 | 5.7
75 | 83690 10,138 |0.030 10.141] 12.07 1.6 2.6 3.6 4.6 5.5 6.4 7.2 B.7 1 10,0 { 10,9 | 11,5 | 11.8 | 1.6 | 11,2 | 10.%
100 (105600 [0.110 [0.02% |0.114} 14.92 0.8 1.7 2.5 3.3 4.0 4.8 5.5 6.7 7.8 8.6 9.2 9.5 2.4 9.2 8.6
150 1147800 |0.069 |0.02% |0.075| 22.58 0.3 g.3 0.8 1.3 1.9 2.4 2.9 3.8 4.6 5.2 5.8 6.1 6.2 6.2 5.9
200 1211600 (0,035 |0.02% [0.062) 27.80 8.7 { 0.3 0.2 0.6 1.1 1.5 2.0 2.8 3.5 4.1 4.6 | 4.9 5.1 5.2 5.1
300 300000 |0.040 |0.029 |0.049 35.75 1.1 0.8 0.4 0.1 0.3 0.7 1.0 1.7 2.3 2.9 3.3 17 4.0 4. 4.1
400 1413600 |G.029 10.029 [0.041] 44,80 1.4 1.2 0.9 0.4 0.3 g.0 c.3 0.9 1.5 2.0 2.4 2.8 30 3.3 3.4

Q0T

1/ Drop facter equations are derjved in section 100.

2/ 8 iz the loed power factor angle or angle between load terminal veltage end line current I,
3/ 8,is the angle between load terminal voltage and current Igs

4/ Conducter cross-gectional areas mre based on MIL-C-24643,

3/ Resistances and resctences per phase are calculated in section 140,

&/ Resistances are derived at & temperature of 45°C.

T 33I10N

X1aNdddy
{HS) 662 - ALAH-TIN

T66T ¥440420 ST



TABLE xVII. Drop fsctors for LSYSGU cable, 120V, three-phasessinale-phase, 60Hz lighting systems vaing P or P.- I/

A

6861 11ady ¢ jo 101 o%ed sopesisdug

Cable characteristics Drop factors at angle 8 2/ for single-phase loads or 6, 3/ for three-phase loads (multiply by 1077}

Site At R §/,6Ii X 5/ i 4 8 -70 -65 -é0 =55 -50 -45 -40 -30 -20 -10 0 10 20 30 40

Omil |Ohms per 1000 feet i

3 2380 | 4.503 | 0.043 | 4.503 | 0.55 |317.7 |319.6 |320.9 |321.8 |322.6 |323.2 ]323.7 |324.5 |325.2 1325.8 [326.3 {326.% [327.4 1328.1 |328.9

4 4110 | 2.825 | 0.040 | 2.825 | 0.B1 [196.7 [198.5 [199.7 |200.6 [201.2 |201.8 [202.3 1203.0 [203.7 |204.2 |204.7 |205.2 |205.8 [206.4 |207.%
9 10380 | 1.119 | 0.036 § 1.120 | 1.82 | 76.0 | 75.6 | 76.6 | 77.4 | 78.0 | 7.5 | 78.9 | 79.6 | 80.1 | BO.& | 81.1 81.5 | 82.¢ | 82.6 | 83.3
14 13090 | 0.887 | 0,047 | 0.B88 | 2.63 | 56.2 | 58.0 | 59.2 | 60.1 | 40.8 | 61.3 | 61.8 | 62.6 | 63.2 | 63.8 | 64.3 | 64.B | 65.3 | 66.0 | 66.8
23 20820 | 0.558 | 0.03% | 0.559 | 4.02 | 32.6 | 34.3 | 35.5 | 36.4 | 37.0 | 37.6 | 38.1 | 38.8 | 39.4 | 39.9 | 40.4 ! 40.9 | 41.5 | 42.1 | 42.8
50 52620 | 0.221 | 0.030 j 0.223 | 7.81 | 10.0 | 11.3 [ 12.2 | 2.9 | 13.4 | 13,8 | 4.2 | 6.7 1 15.2 ] 15.6 | 16.0 | 16.4 | 16.8 | 17.3 | 17.9
] 83690 | 0.138 | 6.030 | 0.141 (12,07 { 4.1 5.4 4.3 6.9 7.5 7.9, 8.2 88| 9.2 9.6 t0.0 ] 16.4 | 10.8 ] 11.2 | 11.8
100 105600 | 0.110 | 0.029 | 0.116 |14.%92 2.1 3.4 4.3 1 4.9 5.4 5.8 6.2 6.7 7.2 7.6 B.0 8.3 8.7 9.2 9.8
150 |1678D0 | 0.069 | 0.029 { 0.075 |22.58 0.7 8.5 1.4 2.0 2.5 2.9 3.3 3.8 4.2 4.6 5.0 5.6 5.8 6.2 6.7
200 |211600 | 0.055 | G.029 | 0,062 (27.80 1.8 8.5 a.3 1.0 1.5 1.% 2.2 2.8 32| 346 4.0 4.4 4.8 5.2 5.7
300 (300000 | 0.040 | 0.029 | 0.04% [35.75 2.8 1.6 0.7 0.1 0.4 0.8 1.1 1.7 2.1 2.5 2.9 3.3 3.7 L. L.6
400 413600 | 0.029 | 0.029 | 0.041 1464.80 3.6 2.4 1.5 0.9 0.4 0.0 3.4 0.9 1.3 1.7 2.1 2.5 2.9 3.3 3.9

101

1/ Drop factor equations are derived in section 110.

2/ 8 Is the load power fector angle or angle between P and § vectors.
3/ 8yis the angle between P_ and apparent power $y vectors,

4/ Conductor cross-sectional areas asre based on MIL-C-24643.

$/ Resistances and reactances per phase are calculated in section 140.
6/ Resistances are derived ot o temperature of 45°C.
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® For equation using Power P

1 zcos(ax)
DF’ = * 100, (110-23)
Vcos(C&) E

X

The drop factors for other cables not listed in the tables can be also
calculated from the above equations if the cable characteristic are given.

80. DERIVATION OF VOLTAGE DROP EQUATIONS FOR DC SYSTEMS

80.1 Single-wire circuits. The Ric resistance for a single wire in
dc systems is:

pL
Rdc = —~;— (80~-1)

Where:
p = Conductor resistivity (copper) of a cable at desired
operating temperature (t).
L = Cable length,
A = Conductor cross-sectional area in circular mil (cmil) .

The standard nominal cross-sectional area of a conductor in circular mils
is calculated in accordance with the following equation:

A = d?, (80-2)
Where:

d

conductor diameter in mils.
The conductor resistivity (copper) at operating temperature (t) is
given by:
p = po{l + 0.00393(t - to)],
{80-3)
From section 140, the conductor resistivity (copper) at 20°C is:

Pp = 10.371 Q.cmil/ft

- 102 -
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At t = 65°C,
p = 10.371(1 + 0.00393(65 - 20)]
= 12.21Q.cmil/ft
At t = 45°C,

10.371{1 + 0.003%3(45 - 20)]
11.39%9 Q.cmil/ft

p

o

With respect to the system voltage, the percent voltage drop in a
single line is :

IRdC
D} = |-z * 100 {80-4)
E

80.2 Two—-wire circuits.

In a two-wire circuit, the percent drop in equation (80-4) must be
multiplied by 2 to include the drop in the return path:

e For all systems except power.

IR
p% = 2|—3€| « 100
E

At 45°C, the resistance R is:
Ld<‘
R, = 11.39|—
dc [A )
Then,
IL )
D% = 22.78 * 100 (80-5)
AE)

e For power system only.

IR
D% = 2[ dc] x 100
E
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12.2171L
D% = 2|— | * 100
AE

1L
24.42 * 100 (80~6)
AE

fl

90. DERIVATION OF VOLTAGE DROP EQUATIONS FOR SINGLE-PHASE/POWER
SYSTEMS

The derivation of equations is based on Navy shipboard power systems
and following assumptions:

o Cable impedance is purely resistive and inductive.
® The terminal load voltage is used as reference at V/0°.

Let derive the voltage drop equations based on the following figures:

I
AMA’WWO

|
I U

Figure 1. Single-phase circuit representation.

- 104 -
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1Z Cos 188

[f}

Figure 2.

From the above figures, define:

o

B

il

il

Load power factor angle or angle between load
voltage and line current.
Cable impedance angle,

tan" ! (X/R)

1Z Sintg-g»

Single-phase Voltage & Current Phasor diagram.

The relationship between the sending bus and the terminal load voltage
is as follows:

E
E

E

Let a

]

il

s}

[

i

12 + V,
(1/-©) (2/p) + V/0°
1z/(-8 + B) + v/0°

= -8 + B,

IZcos(a) + jIZsin(a) + V

{IZcos{a) + V) + jIZsin{a)

J (IZcos{a) + V)2 + Izzzsinz(a),

- 105 -
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The cable voltage drop in percent is calculated as follows:

D% =

® - v]

* 100
. E
4 V A
1 - ———} * 100,
L E

From equation (80-3), the terminal load voltage is:

V = J E2 - Izzzsinz(a) - IZcos (o)

* Substitute

D%

I

D%

]

D%

[

Set Z = zIL,

D% =

NEW PAGE.

V into equation (90-4) and simplify:

J 32 - 1222 sinz(a) IZcos ()
1 - + * 100
£ E
r~ 7
EZ - 1222 sinz(a) I1Zcos (a)
1 - 3 + * 100
E E
I222 sinz(a) 1Zcos (@)
1 - ]1 - + * 100,
2
E E

the exact equation for voltage drop is:

Iszzzsinz(a) ILzcos (o)
1 - |1 - + * 100,
2
E E

- 106 -
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The rule for approximation by binomial expansion can be applied to
simplify equation (80~6):

2

n(n-1)x n(n—l)(n—Z)x3

—
I+
ad
]
Pt
+
+
I+
+
*
2}
s

21! 3!

In the above expression, let:

2

b4 =

2

IZLzz 51n (o)
E

J which is approximately equal to zero.

Therefore, the term in equation (90-6) can be written:

Izbzzzsinz(a) 1 12L2z251n (a}
1 - =1 - - , {90-7)
g2 2 £’
Substitute equation {(390-7) into equation {90-6):
1 12L22231n (o) ILzcos (a)
D% = |1 - - - 5 + * 100
2 E B
The voltage drop equation reduces to:
zcos (a) ILzzsinz(a)
D% = IL + 7 * 100, {80-8)
E 2E

Since the quantity sin (u)/2E is very small with respect to
cos(a)/E, It can be neglected and the acceptable equation for the voltage
drop is obtained:

zcos{a)
p% = IL|—~———| * 100, (90~9)
E

- 107 -
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Since it is a single-phase circuit, equation (90-9) must be multiplied
by 2 to include the drop in the return path.

Equation (90~9) can also be used to determine the percent drop in the
individual lines for three-phase balanced systems such as electronic,
internal communication, and weapon control systems with the substitution of
line current by J3ILO:

_ zcos {a)
D$ = V3IL0L www;-—— * 100, (90-10)

Where ILO is the resultant load current in each phase.

In equation (90-8), since (z/E}cos(a) >> (22/2E2)sin2(a), and by
setting D% equal to the assumed.drop (AD), an estimate of (IL) may be
determined as follows:

(AD)

i

IL[{z/E)cos{a}] * 100
Solve for 1L:

IL = [(AD)E/100zcos({a)], {90-11)
Substitute equation (30-11) into equation (90-8) for IL in the bracket:

Z2CoS (o) (AD)Ezzsinz(a)
D% = IL + * 100

E 200282cos(a)

Simplification of the above equation gives the voltage drop equation which
includes the assumed drop (AD) in the systems:

+
E 200

zCos (a) (AD) ztan {a) sin (o)
D% = IL * 100, {90-12)

The assumed drop (AD) for a 60 Hz or 400 Hz power system at normal
operation is 2 percent,

In equation (90-12), let define the drop factor as:

- 108 -
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zcos (o) __ (AD) ztan (a) sin (a) ‘
DF = + * 100, {90-13)
E 200E
Equation (90—12)'can be rewritten in the simple form:
D% = IL(DF}, (90-~14)

As before, the percent drop for a single-phase circuit in equation
(90-14) must be multiplied by 2 to include the drop in the return path:

D% = 2IL(DF), (90-15)

100. DERIVATION OF VOLTAGE DROP EQUATIONS FOR THREE-PHASE/LIGETING
SYSTEMS

In order to determine the best cable selection for three-phase
systems, voltage drop calculations for all phases should be performed. The
combination of the individual drops will be the drop of the cable. The
following equation derivations are for a three-phase lighting system in

delta configuration.

[0
Eca
Eeo
Oo—
Eac
I,
o— 71—

Figure 3. Three-phase circuit representation. -

- 109 =
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(Ig~1g)Z Coa(g+4)
Y /

7\:

E (Iq~[8)2, o

(Iq-1g)>Z SinC

From figure 3., the voltage loop method gives:

A AB B
g2 - Vg + I.Z = 0,
T2 - Ve, + ,Z = 0,

Regroup the above equations as follows:

Next, the difference in line curren
through (100-6) must be solved.

NEW PAGE.

2]

]|

AB
E

BC

ca

vAB + Z(IA - IB)’
VBC + Z(IB - IC),
VCA + Z(IC - IA),

- 110 -

Three-phase voltage and current phasor diagram.

{100-1)
{100-2}

{100-3)

(100-4)
(100-5)

{100-6)

t terms in equations (100-4)
From figures 3 and 4:
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I = Tpg = Iear {100-7)
8, = 0° - /IA_

= 79, B

Ip=Ip0 - I (100-8)
8y = -120° - /I,

o = O + B

I.=1I., -1 {100-9)

¢~ “ca T tmc’
O, = 120° - /I

% f -Gb + B

Where:

/1, LIB , ZEC : angle of A’ IB’ and IC.

©, : angle between V,_ and I,.

A AB A
SB : angle between VBC and IB
Gb : angle between VCA and IC.

The phase load currents are expressed as:

4
|

ap = Iap/(0°8yp)

IBC = Igcii:lggi:ggcl

= 0.
Tp = Ieal{120°-6.,)

From equations (100-7), (100-8), and (100-9), the percent voltage drop
in each line is computed as follows:

2C0Ss (o)
D% = IL|———| * 100, {100-10)
E

- 111 -
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Let the drop factor as follow:
ZCOos {a)
pF = |———| * 100,
E
Equation (100-10) reduces to:
D% = IL(DF},

The difference in line currents fx are computed as follows:

fx(AB) =T, - Iy
= Tp " Tpc " Ica t Ing
= 2 " Ige T I
and Omp) = 9 7 L ap)-
ax(AB) = ex(AB) B
I
=Tgo = Iy = Ipp + Tpg
= 2T - Tep - Tpg
and ex{BC) = -120° - 11x(BC)~
% ;c) = xey P
fx(CA) =TI - Iy
=Icn " Iap " Ipc * Iea
= 2T, - Tyg - Ige
and Gx(CA) = 120° - ilx(CA)-

%eqca) T "O%qcay B
Where:

: Angle between V__ and I

x {(AB) AB X {AB}°

- 112 -
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: Angle between V_. and I

BC x (BC} "

ex(BC)

: Angle between V., and I

%% (ca) cA X (CA) *

From equations (100-4), (100-5), and (100-6), the general equation
for the percent drop in the individual phase is:

AR

B
X

* 100, (100-15)

The magnitude of V may be approximated as:

V = Ex - Ichos(ax)

Substitution of V in equation (100-15) gives:

cos(ax)
D% = IXZ e b %100 (100-10)

E
X

Let Z = zL, equation (100-16) becomes:

zcos(ax)
D% = IxL —] % 100 (100-17)

B
X

For example, the percent drop in phase AB is:

zcos (o )
- X (AB)
DAB% = Ix(AB)L[__*";r"—"w—} * 100
AB

Equation (100-17) can also be written as:

D% = IXL(DF) (100~18)
With,
zcos(ax)
DF = |=—————| * 100, {100-19)
E
X
- 113 -
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For a single~phaseﬁ§ystem, equation (100-19) becomes:
2¢os (a)
DF = |——— ] * 100, (100-20)
E
Then, the percent drop equation is as follows:

D% = 2IL(DF) (100-21)

110. DERIVATION OF VOLTAGE DROP EQUATIONS FOR THREE-PHASE/LIGHTING

SYSTEMS USING WATTS AND VARS

In lighting systems, the use of watts {P) and vars (Q) instead of
currents (I) in voltage drop equations avoids necessity for calculating all
phase and line currents. This is an advantage when real and reactive power
or the apparent power (S} and power factor of connected loads are known.

Consider a balanced three-phase voltage and current vector diagram
below:

\Gea

Positive Antation

Figure 5. Three-phase voltage and current phasor diagram.

- 114 -
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Assume all phase loads are inductive. The total complex power for
each phase can be determined as follows:

— — — %
S =v IL

— K —
Where I, is the complex conjugate of I

L L’

The apparent power (8) for each phase (leg) is defined as:

S =|s|-= VI

For phase AB:

Sas = Vaplan

In rectangular form:

SAB = VAB(l + 30) * IAB[cos(OAB) + )51n(6AB)]

Sap = VaplapCoS(8yp) + jVupI,psin(€,y), | (110-1)
Since,

Pas = VanTap®os(€pp)r  Qpp = VapTapSin(Gyp)

Equation (110-1) becomes:

S, = P

as = Fap * I0p (120-2)

The apparent powers SBC for phase BC and S,, for phase CA can be
referenced to the same axis as SAB' For inductive loads, their horizontal
projections are:

and S Acos(120° - @ A)

S Ccos(-120° - eB C c

B ¢
From the trigonometric identity:

cos(e1 - 62) = cos(el)cos(ez) + sin(el)sin(eb)

SBCcos(-120° - eBC) = SBC[cos(~120°)cos(eBC) + sin(-120°)sin(eBC)

= Spel=11/2)cos(8,.) - (¥3/2)sin(ey))

- 115 -~
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For phase CA:

S Acos(120° - 9 = 5

c CA) CA[cos(120°)cos(OCA) + sin(120°)51n(€bA)

Scal~(1/2)cos(e,,) + (J§/2)sin(eb

Al
As indicated above, the two quantities can be rewritten:

SpcCos (-120° = @p0) = - (1/2)Py. - (V3/2)Qy,
SCAcos(120° - GhA) = - (1/2)9CA + (\IB/Z)QCA

The apparent power S, and real power PA in line A (or at node A) can be
calculated as follows:

S, =8 - 8

A AB ca’ A AB CA
Substitute P in the above equation:
= - L B
PA PAB SCAcos(IZO ebA)

= Ppp t (1/2)PCA - (V3)QCA, (110-3)
For lines B and C:
P = By = Ppp
= Ppe t (/)P - (¥3)Qups (110-4)
Pe = Pep ~ Ppe
= PCA + (1/2)PBC - (J3)QBC, {110-5)
Similarly,
O = Qg ~
o : Qnp f él/Z)QCA - (¢3/2)PCA, (110-6)
B~ %c ~ Qap’
= Qpe + {1/2)Qyp - (N3/2)R,, (110-7)
- 116 -
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% = %a "~ Ocr
Qea + (M/2)Qpe = (N3/2)P., (110-8)

i

The net power P, at two nodes of a three-phase delta connected load is
as follows:

Phase AB:
Px(AB) =Py - Py, {110-9)
" In equation (110-4) for line B, PB can be expressed as:
s = Pac ” Pas
= SBC{~(1/2)COS(GBC) - (43/2)31n(68C)} - PAB
= - PAB - (1/2)1’Bc - (V3/2)QBC, (110-10)

Substitute PA and PB in equation (110-~9), equation for Px in phase AB is
obtained:

P 2p

-+

x(ap) = 2Bpp t (1/2)(Pge + Prp) + (¥3/2) (Qp. - Qcp) (110-11)

For phases BC and CA:

Py(ac) = 2Pgc

= 2By + (1/2) (Pyp + Bu) + (¥3/2) (Qq = Qpc) (120-13)

+

(1/2) (Bep + Bpp) + (V3/2) (Qupy = Qup)s (110-12)

+

Fx (ca)
Similarly, Qx can be shown as:

= =(2Qp + (1/2) (Qge + Qcp) = (V3/2) (Py. - Pp) ], (110-14)

O (aB) AB
Qx(BC) = "[ZQBC + (1/2)(QCA + QAB) - (V§/2)(PCA - PAB)J, (110-15)
Qcay = “(8Qep * (1/2) Qg + Q) - (V3/2) (B, - By 1, (110-16)
Equations for capacitive loads, or mixed inductive and capacitive

loads can also be derived by assigning the proper sign to each phase angle
(negative for inductive loads and positive for capacitive loads) in
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determining the cosine and sine of (+ 120° # ©) . Therefore, for capacitive
loads, the signs of the last terms in equations (110-11) through (110-16)
should be reversed.

It should be noted that if these equations are divided by load voltage
V, similar expressions involving resistive and reactive components of
current will result. In some cases, the use of these equations may be more
convenient than the vector rotation method when currents are used in fhe
calculations.

For checking current carrying capacity of conductors, only the largest
phase apparent power {(S) or (Sx) needs to be considered. The general
equations are:

J 2 2 |7 2 2
S=yP + 0 S, =4 P+ Q, (110-17)
S PY( 1 S (P 1
T=—= |- £___~—_J T, = 2| , (110-18)
v V) {cos {6} v LV Jicos(B)
1 (f) NG
8 = cos " |- 6. = cos ’ {110-19)
S x s
/ X
or or
1 [Q) [0
= tan"l|= o = tan *|-%|, (11~20)
X
P 2.,

ex is positive if Qx is positive.
e, is greater than 90° if P is negative.

Recall the general voltage drop equation for three-phase lighting
systems derived in section 100:

zcos(ux)
D% = IXL —] * 100, (100-17)

|
X
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Since,

Px = IKVcos(Ek)

The current IX is then:

Px
Ix = | —
Vcos (8 )
X

Substitution of Ix in equation (100~17) gives:

1 zcos(ux)
D% = PXL * 100,
Vecos (8) E :
X X

From equation (110-22), a new drop factor is defined as:

1 zcos(ax)
DF! = * 100,
Vcos(ex) BX

D% = PXL(DF)

Finally,

{110-21)

{110-22)

(110-23)

{110-24)

For single-phase circuits, in equation (110-22), the parameters E s
P+ o, and © become E, P, @, and © respectively. The percent voltage

dfop ¥or a single-phase circuit is then:

D% = 2PL(DF)

1 2C0s {a)
DF’ = * 100,
Vcos (8) E

With,
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The computed drop factors for LSTSGU cables from equations {110-23) or
(110-26) are shown in table XVII. Now, let derive equation for D% in
function of watts (P} and vars (Q). Equation (110-18) can be written as:

Px = chos(ex), (110-27)
Substitution of P in equation (110-22) gives:
S_Lzcos {6 )cos{a_ )
D% = ['x e il ] * 100, (110-28) |
Echos(ex) .
Sxchos(ax) I
D$ = |————— | % 100, {110~28)
EV .
X
Rewrite equation (110-28) as:
Sxchos(B + Bx) ' 1
D% = * 100, {110-29) |
EV !
X
SXLz[cos(B)cos(ex) + sin(ﬁ)sin(e&)]
D% = * 100, {(110-30)
E.V
X
Recall:
Px = chos(ex) P QX = stin(ex),
R = zcos(B), X = zsin(p)
fter the substitution, equation {110-30) becomes:
L{RP_ £ XQ.)
pg = |— X X |« 90, (110-31)
EXV
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For lighting systems, let assume:
Ex = 120V, vV = 115V
Equation (110-31) can be written as:
D} = (7.25) (107°)L(Re,_  XQ,) * 100, (110-32)

For a single phase system, equation (110-31) becomes:

L(RP + XQ)}
D = 2 |}——8————| * 100, {110-33)
EV
The signs " + " and " - " are for inductive and capacitive

loads respectively. The values of R and X for different types of cables
can be found from Tables XI through XVII.
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120. DERIVATION OF VOLTAGE DROP EQUATIONS FOR THREE-PHASE FOUR-WIRE
SYSTEMS

Consider a three-phase four-wire {Wye) sysfem as shown below:

>

nm
]

Eu
i
:Z
Ege _
ID
o 1.z |

Figure 6. Three-phase Four-wire System.

If the system is balanced, the voltage drops for all lines are the
Same. For example, in line A, the percent drop is:

E.. -V
D,% { AN AN] * 100, (120-1)
E
Or - AN
zcos(aA)
D% = I * 100, {120-2)
Ean
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Where: v
1=1, = 20, (120-3)
ZAN
o = _eA + ﬁ, (100"7)
With, Eay = (EAB/Ji) = E, equation (120-2) becomes:
zcos(aA)
DA% = IL|————] * 100, {120-4)
E
Or
DA% = IL(DF), (120-5)
With,
zcos(aA}
DF = |———— * 100
E

Now, let derive equations for the drop in each phase { the.drop in
phase A plus the drop in phase B ). From figure 6, the source voltage in
line A to line B is:

EAB = VAN - VBN + Z(IA - IB), (120-5)
For Van = VAN(l/-120°),
EAB = VAN - VAN(l/“120°) + Z(IA - IB)
= V(1.5 + 30.866) + 2(I, - Tp)
= Vg (¥3/30°) + 2(T, - Tp)
Since VAB = VAN(¢§/30°), equation (120-5) becomes:
EAB = VAB + Z(IA - IB), {120-6)
Similarly:
BBC = VBC + Z(IB - IC), (120-7)
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and
(120-8})

Note that equations (120-6), (120-7), and (120-8) are similar to
equations (100-4), (100-5), and (100-6) in section 100. After the line
currents I are computed from equation ({120-3), the currents I, and the
associated angles @ and o  can be determined in accordance with the

. . X . .
following equations”as derlved in section 100 :

Ly (aB)
ex(AB)
ax(AB)

Iy (ae)
9 (80)
%% (BC)

Ly ca)

® (ca)

i

Iy = Ipr

0® - 13x(Aa)~

_GX(AB) + 8

IB - IC,

-120° -~ /I

~—~x{BC)~—

O scy * P

Ie = Inr

120° = /1, (ca)-

{100-12)

{100-13)

(100-14)

%(ca) T "% ca) * P

The percent drop in each phase is calculated from equation
{100~17) as derived in section 100:

zcos(ax)
D% = I L|———7—|* 100, {100-17)
X
E
b4
With, zcos(ux)
DF = |[———o"r| * 100
E
X

Bquation (100-17} reduces to:

D% = IxL(DF)
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130. DERYVATION OF VOLTAGE DROP EQUATIONS FOR UNBALANCED SYSTEMS BY
SYMMETRICAL COMPONENT METHOD .

For analyzing unbalanced circuit, all loads are assumed unequal.
Therefore, the currents in all phase loads are different. The symmet rical
component method is preferred here to analyze the network. To use this
method, it is convenient to keep the voltages, currents, and impedances in

phasor forms. The following figures represent a three-phase unbalanced
system and a three-phase unbalanced currents,

Line Unbalanced Loda

Figure 7. Three-phase unbalanced system.
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8¢C

4

A

Figure 8. Three-phase unbalanced currents,
Assume all three loads are unbalanced. The load currents are:

ITagl # 1Tgc] # [T,

and

%A * Opc * 6,

The line currents, as functions of load currents at nodes A, B, and C of
figure 7, are determined from equations derived in section 100 as follows:

I, = Ipg - Toar {100-7)
TB = EEC -~ iAB, (100-8)
ft = ECA - fﬁc' (100-9)

Rearranging equation (100-7) as follows:

ag = O {130-1)
Substitution of equation (100-9) into equation (130-1) yields:

AB 0, (130-2)
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Substitution of equatiqn (100-8) into equation (130-2) yields:

Iyt Ig+ I, =0, o 1130-3)
Consider the zero sequence component of I,:

Tpo = (/3T + Iy + I, (130-4)
Substitution from equation (130-4) gives:

Tpo = (1/3)(0) = 0,

By similar derivation:

= = = 13”
Tao = Ipo = Igp = O (130-5)
Thus, in a three-phase delta system the zero sequence currents are zero.

Now, let calculate the positive and negative sequence components of the
line currents in term of current in phase AB,

Leas

iﬁﬂ!

Figure 9. Positive sequence currents.
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=sz

Figure 10. Negative sequence currents.

Components of I

From equation (306), the positive sequence current is:

Tn; = Iapy ~ 1

From fiqure 9 .

Cay’

Tear™ Ippy/120°,

Substitution equation (130-7) into equation (130-6) yields:

Ia1 = Iapy = Iaps

I (1/0° - 1/120°)

/120°,

I

= Ty (1 + 0.5 = j0.866)

IABl(J3/-30°),

From equation (130-7), the negative sequence current is:

Ta2 = Iam2 =~ Icapr
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From figure 10:

ICA2: IABZ/240°, (130-10y

Substitution of equation (130-10) into equation (130-9) gives:
T2 = Iag2 ~ Ins

Inpp (1/0° - 1/240°)

2/240°

Il

T,pp(1 + 0.5+ j0.866)

T, (V3/30°), (130-11)

Camponents of IB

From equation (100~8)}, the positive sequence current is:

Ts1 = Tee1r ~ Iap1r (130-12)
From fiqure 9:
IBC1= ABl/240 {130-13)
Substitution of equation (13-13) into equation (130-12) yields:
g1 = Tap1/290° - Ipgy
= T,,; (1/240° - 1/0°)
Ippp (-1 - 0.5 - j.866)
I,pp (Y3/-150°), (130-14)
From equation (100-8), the negative sequence current is:
g2 = Ipc2 = lape’ (130-15)
From figure 10:
IBC2= IAB2/120°, (130-16)
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Substitution of equation (130-16) into equation (130-15) yields:

IBZ = IA82/120° -1

AB2
Ingp(1/120° - 1/0°)

82 = Lppp(=1 = 0.5 + j.866)

Camponents of i&

From equation (100-9), the positive sequence current is:

Ier = Iear = Ipcrr

From figure 9:

(130~17)

(130-18)

{130-19)

(130-20)

ICAl ABl/12O

Tyer™ Tppp/240°,
Substitution of equations (130-19) and (130-20} into equation (130-18)
gives:

IC1 = IA31/12O° - ABl/240

TAB1(1/120° - 1/240° )

Ta1 0+ 91.732)

i

Tpp1 (Y3/90°),

From equation (100-9), the negative sequence current is:

Tea = Iean = Igepr

From figure 9:

Tea2™ Tppp/240°,

Tpco™ Ippp/i20°,
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Substitution of equations (130-23) and (130-24) into equation (130-22)
gives:

Iep = Inpo/240° - T, ,/120°
= T,,,(1/240° - 1/120° )
= T, (0 = §1.732)
= 1,5, (¥3/-90°), {130-25)

Take phase AB as the reference, the line currents can be written in terms
of the sequence currents as follows:

.

T = Ing tIap ¥ Ipp0

= Tpgy(¥3/-30°) + I,g,(¥3/30°), (130-26)
Ig = Igp * Igy + Iy

= 1(43/ 150°) + I (43/150 ), (130-27)
Ie = Ico T ley t Igy

= Tyg (V3/90°) + T,,,(3/-90°), (130-28)

To complete the above equations, the positive and negative sequence
currents of phase AB must be calculated. From figure 9, it can be shown
that:

2=

IA31= (1/3)(1AB + aIBC + a ICA)’ {130-29)
B, T +a?T +af ;
IABZ_ (1/3) (IAB + a IBC + aICA), (130-30)
Where: 2
= 1/120° , a® = 1/240°

Finally, to determine T , and I.,, the information supplied by
the systems must be used. T 1s 1ngormatlon must consist of at least one of
the following sets:

Set 1:

e Power (P} in kW of each phase load with pf = cos(®).
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® Terminal load voltage (V) of each phase.

Then, _
Tyg = (Pnp/Vpgcos(€,5)] /0° - @, , (130-31)
T = [Ppc/Vgocos (8y)1/-120° - @, (130-32)
Tep = [Prp/VoaCos (8:,)1/120° ~ Onp_r (130-33)
Set 2:
e Load impedance (8o} of each phase.
® Load terminal voltage (V) of each phase.
Then,
Ip = Vap/ EAB, : (130-34)
Tge = Vae! Zper (130-35)
Tea = Veu! Zopr (130-36)

Once the line currents I have been determined, the percent voltage
drop for each line can be calculated from equation (100-10) as derived in

section 100:
zCos (o)
D% = IL)—] * 100, (100-10)

E

Where:
L : Cable length.
z : Conductor impedance per phase per foot.
E : Line-to-neutral source voltage.

a= -8+ 8, {90-2)
In the above equation, © is the angle by which the line current I lags

the terminal load voltage, and it is calculated from equations (100-7),
(100~8), or (100-9) as derived in section 100.
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140. DERIVATION OF CABLE RESISTANCES AND REACTANCES

This section contains the derivation of cable resistances and
reactances used in tables XI through XVII. These cables reflect conductor
diameters of standard American Wire Gage (AWG) in accordance with
MIL-C-24643.

140.1 Calculations of cable resistance. the ideal method of
obtaining accurate cable resistance and reactance is by test measurements.
In the absence of test data,these parameters can also be determined
mathematically.

The method used in this handbook is based upon the one specified in the
ASTM B 258 and ASTM B 8. This method may be used to calculate with
reasonable accuracy the resistances of any cables of
concentric-lay-stranded conductors. The overall approach is as follows:

e Calculate dc resistance at 20° Celsius for solid conductor using
ASTM B 258.

e Adjust for concentric-lay-stranded conductors using ASTM B 8.

e Adjust for temperature for which cable service will be designed.

e Adjust for ac resistance by multiplying the dc resistance by the
{ac/dc) resistance conversion ratioc at any desired frequencies

(60/400 Hz).

From the ASTM B 258, dc resistance at 20°C of conductor in ohm per
1000 feet is given by:

R 105.35 Po (140
= . PO — —-l)
dc 5d2
Where:
Py = resistivity of conductor {copper} at 20°C
= 875.20 Q lb/mile’
& = conductor (copper) density at 20°C
= 8.89g/cm>
d = conductor diameter in mil.
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Equation (140-1) becomes:
1
Rdc = 10371.46{;——J Q/1000f¢t, {140-2)

d2

From equation (140-2), R, resistances for type SG equivalent solid
conductors are computed and shown in table XVIII below.

TABLE XVIIX. Dc Conductor Resistances at 20°C.

Designation Conductor Diameter (mil) Bdc (QV103ft)
SG-3 50.79 4.021
SG-4 64,11 2.523
5G-9 101.88 0.999
SG-14 114,41 0.792
5G-23 144.29 0.498
5G6-50 229.39 0.197
SG-75 . 289.29 0.124
SG-100 324.96 0.098
§G-150 409.63 0.062
56-200 460.00 0.049
S$G-300 547.72 0.035
5G-400 643.12 0.025

The data for these solid conductors must be adijusted for
concentric~lay-stranded SG conductors. Due to the lay stranded conductors,
the resistance per unit length of a stranded conductor will be slightly
greater than that for an equivalent diameter solid conductor. ASTM B 8
provides a mathematical method for deriving the multiplying factor that is
used to modify dc resistance of a solid conductor for an equivalent
concentric-lay-stranded conductor. A lay factor (m. .} is determined for

. . . ind
each wire in a concentric-lay-stranded conductor from:

m =l 1+ (9.8696/n2), (140-3)

Where:
n = length of lay/diameter of wire helical path.
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The lay factor (m) for the complete stranded conductor is the
numerical average of the lay factors {m,_ .} of the individual wires in the
conductor. Finally, the increment factor K is calculated from:

K= (n-1) * 100, {140~-4)

K is the percentage increase in resistance of a solid conductor for an
equivalent concentric-lay-stranded conductor. In lieu of performing many
calculations based upon detailed conductor gecmetry, which would be
required by the above method, an increment factor of 2 percent will be used
in accordance with table 3 of ASTM B 8. Therefore, the
concentric-lay-stranding of a solid conductor results in a nominal increase
in electrical resistance of 2 percent. The previous tables for dc
resistance of solid conductors can be used to generate a table for
concentric-lay-stranded conductors by applying this increment factor.

TABLE XIX. Dc Stranded Conductor Resistances at 20°C

Designation Number of Strands Ry (0/10°t)
56-3 7 4.101
5G-4 7 2.573
S6-9 7 1.019
SG-14 7 0.808
56-23 7 0.508
$6-50 19 0.201
$G-75 37 0.126
56-100 61 0.100
56-150 61 0.063
56-200 61 0.050
$6-300 91 0.036
$G-400 127 0.026

Next, R, must be adjusted to the designed temperature of cable
service. ReSiIstance (R ) at a selected temperature (t) can be calculated
from the following equation:

Rt = Rto[l + 0.003%83.(t - 2001, (140~5)
Where: -
Rto = wire resistance at 20°C.
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Rt
" — = [1+ 0.00393(65 - 20)]
R

t

°- 1.177

temperature at which resistance is required.

temperature coefficient of resistance at 20°C.

Therefore, resistances in the preceding table must be multiplied by

the above ratio to yield the dc resistances at 65°C.

are obtained:

TABLE XX.

Designation

5G-3
SG~4
5G6-9
5G-14
8G~-23
$G~50
5G-175
5G~100
5G-150
8G-200
5G-300
5G-400

Similarly, the (Rt/Rto) ratio at 45°C is as follows:

Re

pe—

Rto

]

NEW PAGE.

The following results

Dc stranded conductor resistances at 65°C

3
Ry, ( ©/10°ft)

{1 + 0.00393(45 ~ 20))

1.098

.827
.028
.199
.951
.598
.237
.148
.118
074
.059
.042
.031

SO OO OCOOQO OO (Wb
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The dc stranded~conductor resistances at 45°C for various cables are
tabulated below:

TABLE XXI. Dc stranded conductor resistances at 45°C

. . 3
Designation Bdc {0/107ft)
5G-3 4.503
5G-4 2.825
SG~-8 1.118
SG-14 0.887
5G-23 0.558
5G~50 0.221
S5G-75 0.138
SG-100 0.110
5G-150 0.069
56-200 0.055
SG-300 0.040
SG~-400 0.029

The dc resistances must be converted to ac resistances. The
converting factor known as the skin effect ratio (SER) is determined as
follows:

Determine the factor F:

= 0.0635598J(fp/R), (140-6)

F =
Where,
f = System frequency.
B = Wire permeability.
R = Dc resistance in Q/mile.

Equation {140~6) can be rewritten as:

F = 0.027677 { £/R, (140-7)
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Where the wire permeability u is assumed equal to 1.0000 and the dc
resistance R is in ohm per 1000 feet. Then, from the table belaow, the skin
effect ratios are determined.

TABLE XXII. Skin effect ratio

F SER F SER F SER
0.0 1.00000 1.3 1.01470 2.6 1.20056
0.1 1.00000 1.4 1.01969 2.1 1.22753
0.2 1.00000 1.5 1.02582 2.8 1.25620
0.3 1.00004 1.6 1.03323 2.9 1.28644
0.4 1,00013 1.7 1.04205 3.0 1.31809
0.5 1.00032 1.8 1.05240 3.1 1.35102
0.6 1.00067 1.9 1.06440 3.2 1.38504
0.7 1.00124 2.0 1.07816 3.3 1.41999
0.8 1.00212 2.1 1.09375 3.4 1.45570
0.9 1.00340 2.2 1.11126 3.5 1.49202
1.0 1.00519 2.3 1.13069 3.6 1.52879

- 1.1 1.00758- 2.4 1.15207 3.7 1.56587
1.2 1.01071 2.5 1.17538 3.8 1.60314

With R c given in the previous tables, the ac resistance at 60 Hz and
400 Hz can ge determined using the ac to dc resistance ratios in the
following table:

TABLE XXII1I. Dc to ac resistance conversion ratios

Designation Ac/dc Ratio Ac/dc Ratio

at 60 Hz at 400 Hz
$G6-3 1.000 1.000
SG~4 1.000 1.000
5G-9 1.000 1.000
5G-14 1.000 1.000
SG-23 1.000 1.000
SG-50 1.000 1.000
5G-75 1.000 1.033
5G6-100 1.000 1.052
5G-150 1.000 1.111
SG-200 1.000 1.175
SG-300 1.007 1.286
5G-400 1.015 1.456
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Therefore, ac resistance of conductors at 60/400 Hz and at any
temperatures can be calculated by multiplying the appropriate (ac/dc)
resistance conversion factors by the Ryc of concentric-lay-stranded
conductors in the previous tables.

TABLES XXIV. Ac resistance for SG conductors at 65°C

Designation R, at 60 Hz R, at 400 Bz
(9107 £t) 10/103 £t )
56-3 4.827 4.827
5G-4 3.028 3.028
5G-9 1.199 1.199
SG-14 0.951 0.951
$6-23 0.598 0.598
5G-50 0.237 0.237
$G-75 0.148 0.153
$G-100 0.118 0.124
$G-150 0.074 0.082
$G-200 0.059 0.069
SG-300 0.042 0.054
5G-400 0.031 0.045

TABLES XXV. Ac resistance for SG conductors at 45°C

w R at 60 Hz " R at 400 Hz
Sac &= = = ~ac = — —=
(©/10°£t) (/103 £t)
5G-3 4.503 4.503
SG-4 2.825 2.825
5G9 1.199 1.199
SG-14 0.887 0.887
$G-23 0.558 0.558
$G-50 0.221 0.221
5G-15 0.138 0.143
$G-100 0.110 0.116
SG-150 0.069 0.077
SG-200 0.055 0.065
$G-~300 0.040 0.051
SG-400 0.029 0.042
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These resistance values are used in tables XI through XIV, and XvI
through XVII. For type 6SG cables in table XV, two conductors are in
parallel for each phase. Therefore, the resistance per phase is half of
the ac resistance (400 Hz) calculated earlier at the required designed
temperature of 65°C. The resulting resistances are shown in table XXVI.

TABLE XXVI. Ac resistance for 6SG conductors at 65°C

Designation Bac at 400 Hz
(/107 £t)
65G-100 0.062
65G-125 0.049
65G-150 0.041
65G-200 - 0.035

140.2 Calculations of cable reactances. The determination of cable
reactances is relatively complicated since the reactances are not only
dependent upon the geometry of conductors in the cable, but also on the
external environment of the cable, e.g., conducting armor material and
closeness to surrounding steel. Below are the step-by~-step calculations
for cable reactances per phase. These calculations give a reasonable
estimate of the total cable reactances. The actual reactances will differ
slightly when all magnetic effect are considered, and only for larger
cables at high frequencies. ‘

Step 1.
Determine the conductor geometric mean radius (GMR) as follows:
GMR = 0.778(d/2), {140-8)
Where d is the conductor diameter.
Step 2.
Determine the conductor geometric mean distance (GMD) as follows:

3

GDM = DABDBCDCA {140-9)
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3

Where,
DAB : Distance between centers of conductors A and B.
DBC : Distance between centers of conductors B and C.
DCA : Distance between centers of conductors C and A.
Step 3.

Determine the reactance per phase as follows:
X = 0.05292(f/60)log10(GMD/GMR) /10001t (140~-10)
Where f is the frequency at which the reactance is calculated.
From equation (140-10) with conductor characteristics listed in

MIL-C-24643 the following tables for reactances can be generated.

TABLE XXVII. Reactances for SG conductors

Designation GR @D  Xat 60 Bz X at 400 Hz
/107 ¢t) 10/103£t)
56-3 0.0198  0.1300  0.0432 0.2883
SG-4 0.0250  0.1430  0.0401 0.2672
5G-9 0.0397  0.1870 0.0356 0.2374
SG-14 0.0446  0.2620 0.0407 0.2713
$G-23 0.0562  0.3100  0.0392 0.2616
5G-50 0.0893  0.3340  0.0303 0.2021
$6-75 0.1127  0.4070 0.0295 0.1967
SG-100 0.1266  0.4530  0.0293 0.1953
SG-150 0.1596  0.5570  0.0287 0.1915
$G-200 0.1792  0.6340 0.0290 0.1936
$6-300 0.2133  0.7480  0.0288 0.1922
$G-400 0.2463  0.8620  0.0288 0.1919

Again, the reactances for 6SG conductors are equal to half of the SG
conductor reactances as shown in Table XXVIII.
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TABLE XXVIII.

Designation
65G-100
656-125

65G6-150
65G-200

NEW PAGE.
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Reactances for 658G conductors at 65°C
X at 400 Bz
(©/10°£t)

0.0977

0.0974

0.0958
0.0968
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