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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 persomnel 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 applications, 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 overwhelming 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 toxic 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
increagsing efficiency. This new fnml"lv of liphtwaight cabhles is constructed from

caxllily ELLACLRLC Adimar aiW YA ArpuiLFTLELIE LQUATS

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 alternmate 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
handbock does not cover shore-use cable, magnet wire, coaxial cables, or radio

frequency special cables used in connection with minesweeping and barbor defense.
2. REFERENGCED DOCUMENTS

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 (DoDIS5) 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 comnection with
specific acquisition funct{ons should be obtained from the contracting activity
or as directed by the contracting officer.)

2.2 Order o ecedence In the event of a conflict between the cex of
this handbook a he referen herein, th f this handbook shall

take precedence.
3. DEFINITIONS

3.1 Ampacity. Ampacity is an electrical 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 Genexal deseription of date and cabile 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 lightweight

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 Identification information. A list of conductor identification
methods employed for varlous types of cables is provided in 5.4.

4.1.3 Cable available through military specifications (tables T, T7T
11I). Tables I, II, and III provide a listing of cables, available through
military specifications, according to general application. This list is intended
toe aid in the selection of cables for different applications.

4.1.4 Commercially-available cables {table IV). Table IV provides a list
of commercially-available cables according to general application.

4.1.5 Supersession data (table V). Table V lists cable types
alphabetically using MIL-C-915 cable designations. Cable types which were

covered by previcus specifications are listed with the corresponding present
type.

4.1.6 sical_characteristics and electrical ratings of cables tables.VI
VII, and VIII). Tables VI, VII, and VIII contain information concerming 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
commumnication, 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 Ampagity dexating facto (table IX). 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) list. Cable types and construction characteristics (as specified in
MIL-C-24643) are as follows:

LSCVSF - 400-Hertz (Hz) aircraft 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 polyethylene insulation cross-linked
polyolefin jacket, unarmored.

LSDRWA - Double conductor: cross-linked polyethylene insulation cross-linked
polyeclefin 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 prepylenas rubbar 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

LSMHOF

LSMMOP

LSMNW
LSMNWA
LSMRI

LSMS

LSMSA

LSMSCA
LSMSCS
LSMSCU
LsMU

LSMUS

LSPBTM
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Four conductors: ethylene propylene rubber or cross-linked polyethylene
insulation, c¢ross-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,
silicone rubber jacket, armored.

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

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

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

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

or cross-linked polyethylene over.pairs, or over assembly, cross-: -linked '

polyolefln jacket.

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

Multiple conductor, degaussing: ethylene propylene or creoss-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
polyclefin jacket.

Multiple conductor: 'ethylene propylene rubber or cross-linked
polyethylene insulation, cross-iinked 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,
cross-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.




LSPBTMU

LSPI

LSSHOF

LSSRW

LSSRWA
LSSSF

| LsssGa

LSSSGU

LSTCJA
m'rc.ru
LSTCIX
LSTCKX
LSTCOP
LSTCTA
LSTCTU
LSTCTX

LSTHOF
LSTNW
LSTHWA
LSTPNW
LSTPNWA

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

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

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

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

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

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

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

Single conductor: silicone rubber and glass tape 1nsulated cross-
linked polyolefin jacket, unarmored.

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

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

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.

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.

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

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

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

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

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

Three conductors: ethylene propylene rubber or cross-linked
polyethylene insulation cross-1linked polyolefin jacket, unarmored.

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

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.

Three conductors, power supply: silicone rubber insulation, glass
braid, siliconq rubber jacket, armored.



LSTRW
LSTRWA
LSTSGA
LSTSGU

LSTTOP
'LSTTRS
LSTTRSA

LSTTSA
LSTTSU
Lslsa

LS1SAU

LS1SMA
LS1SMU

LS1SMWA
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Three coﬁductors radio: cross-linked polyethylene insulation,
cross-linked .polyolefin jacket, unarmored.
Three conductors, radio: cross-linked polyethylene 1nsulation,

. eross-linked polyolefin jacket, armored,

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

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

Twisted palirs, 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

jacketr, unarmored. .

Twisted pairs, radio, shielded, flexible: cross-linked po
insulation, braided shield for each pair, cross-linked p
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.

s}

.Singles, shielded, multiple conductor: c¢ross-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, shilelded: 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: <c¢ross-linked polyethyleme insulation, braided

shield on each conductor, cross-linked polyolefin jacket, unarmored.
Singles, shielded, SO-ohm, multiple conductor: cross-linked
pelyethylene insulation, braided shield on each cenductor, cross-
linked polyolefin jacket, armored.
Singles, shielded, 50-ohm, multiple conductor: cross-linked
polyethylene insulation, bralded shield on each conducter, cross-
linked polyolefin jacket, unarmored.




LS1550MUS
L5S1S75MA
LS1575MU

1524
-LS2AU

LS2AUS

LS2Cs
Ls25A

L528J
L525JA

Ls2su

LS25Us

Ls2swa
LS25WAU
1S25WL-7
LS2SWLA-7
LsS2swWU
LS25wWuA
Ls2u
LS2uA
LsS2uw-42
LS2UWA-42

LS2UWs-42
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Singles, shielded, 50-ohm, multiple conductor: cross-linked
polyethylene insulation, braided shield on each conductor, cross-
linked polyolefin jacket, double overall shielded.

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

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

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

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

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

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

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

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

Pairs, shielded: ethylene propylene rubber or cross- -1inked
polyethylene insulatfon, overall braided shield, cross-linked -
polyolefin jacket, armored. .

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

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

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

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

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

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

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

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

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

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

Twisted pairs: cross-linked polyethylene insulation, overall braided

shield, cross-linked polyolefin jacket, unarmored.

Twisted pairs: cross-linked polyethylene- insulation, overall braided
shield, cross-linked polyclefin jacket, armored.

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

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

Triads, shielded: cross-linked polyethylene insulation, braided
shield over each triad, cross-linked polyolefin jacket, armored.
Triads, shielded, flexible: cross-linked polyethylene insulation,
braided shield over each triad, polyester tape over the assembled

triads, cross-linked polyolefin jacket.

Triads, shielded: ethylene propylene rubber or cross-linked
polyethylene insulation, overall braided shielé, eross-linked
polyolefin Jacket, unarmored. :

Triads, shielded: ethylene propylene rubber or cross-linked
polyethylene insulatlon, overall braided shield, cross-linked
polyolefin jacket, armored. .

Triads, shielded: cross-linked polyethylene 1nsu1atlon braided
shield over each triad, cross-linked polyolefin jacket, armored.

Triads, shielded: cross-linked polyethylene insulation, braided
shield over each triad, cross-linked polyolefin jacket, double
overall shielded, : ;

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

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

- Triads, shielded: cross-linked polyethylene insulation, braided

shield over each triad, cross-linked polyolefin jacket, double
overall shielded. :

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

- L | SR 2= [ -
Triads: cross-linked polyethylene insulation, marker braid om each

triad, cross-linked polyolefin jacket, armored. :

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

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

Four conductors, shielded: ethylene propylene rubber or cross-linked
polyethylene insulation, overall braided shield, cross-linked
pelyolefin jacket, unarmored,

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

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

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

8ix conductors: silicone and glass insulation, cross-linked
polyolefin jacket, armored.

Six conductors: silicone and glass insulation, c¢ross-linked
polyolefin jacket, unarmored.

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

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 insulation, cross-linked polyolefin jacket, armored.

5.2 Cable es and construction ¢ cteristics (as specified
MIL-C-24640) list. Cable types and construction characteristics (as specified in
- MIL-C-24640) are as follows: .

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

i crogss-linked polyolefin jacket, unarmored.
DXa - Double conductor, power supply: c¢ross-linked polyalkene Insulation,
cross-linked polyolefin jacket, .armored.
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, creoss-linked polyolefin
Jacket, armored.

FX - Four conductors, power supply: cross-linked polyalkene insulation,
cross-linked polyolefin fluoride jacket, unarmored.

FXA - Four conductors, power supply: cross-linked polyalkene insulatlon.
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 polyclefin

Jacket, overall shielded. _

FXWA - Four conductors: mica polyimide insulation, cross- -linked pelyolefin

jacket, armored.
MXCW - Multi-conduector, 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 - Multi-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.

TIX - 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.

TTXS - Multi-pair, twisted, shielded: cross-linked polyalkene 1nsu1ation,
cross-linked polyolefin jacket, unarmored.

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

Multi-pair: mica pelyimide 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 -linked
polyolefin jacket, averall shielded.

Multi-pair, twisted: cross-linked polyalkene insulation, cross- -linked
pelyolefin 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-palr, 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 Iinsulation,
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 pelyolefin jacket, overall shielded.

10
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3XSWA - Multi-triad, twisted, shielded: cross-linked polyalkene insulation,
cross-linked polyolefin jacket, armored.
7XW - Seven conductors: mica polyimide insulation, creoss-linked polyolefin

Jacket, unarmored.
7XWA - Seven conductors: mica polyimide insulation, cross-linked polyolefin
jacket, armored.

5.3 (Cable es d construction charactexistics (as spe _in
-C-915 st. Cable types and construction characteristics (as specified in
MIL-C:915) are as follows:

CVSF - 400-Hz aircraft servicing: three synthetic rubber insulated conductors
D 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,

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

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

. polychloroprene jacket.
FS§ . - 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,

s1dnTla anndatraw. ELErr ndma amemdd et pdeamr ALY 27 hoerdes
ll.ud-!-‘-ll-ht: COTIGAC oY . dedd LY ~LHLLE CONIGUCTOISs, SiXieen ARG 22 LGV LLIE

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.

528 - Two conductors, shielded: cross-linked polyethylene insulatioms,
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.

G
g
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TRXF - Single conductor: polychloroprene jacket.

TSP - Twisted pairs: polyvinyl chloride insulated, special thermoplastic
jacket, watertight, unarmored.

TSPA - Twisted pairs: polyvinyl chloride insulated, special thermoplastic
jacket, watertight, armored.

TSS - 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.

3555 - Five conductors, shielded, 'sonar: rubber insulation, braided shield on
one conductor only, and a braided shield over the assembled five

" conductors, polychloroprene jacket overall.

755 - Seven conductors, shielded: rubber.insulation, overall braided shield,

polychloroprene or chlorosulfonated polyethylene jacket.
5.4 Jdentificatio ormation. 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 White , --- - -
3 Red --- .-
4 Green a S T .-
5 Orange .-- ---
6 Blue --- ---
7 White Black -—--
8 ' Red Black ---
9 Green Black .e-
10 . Orange Black ---
11 . Blue Black ---
12 Black White" ---
13 Red White ---
14 Green White —e-
15 . Blue White ===
16 Black Red ---
17 White Red ---
18 ©  Orange Red ---
19 Blue Red . ---
20 Red Green ---
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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 S Red o Black Green
31 Green Black Orange
32 Orange ) Black Green
33 Blue White Orange
34 Black White Orange
35 White Red Orange
36 Orange White . Blue
37 . White Red Blue -
38 Browm .- T e--
39 . - Brown Black ---
40 Brown White ---
41 Browm 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

13
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Color, conductor Background First tracer Second tracer
or group no. or base color color color
61 Blue Green Orange
62 Black Red Blue
63 White Orange Blue
64 Red Black Blue
65 Green Orange . Blue
66 Orange White Red
67 ) Blue White Red
68 Black Green ’ Blue
69 . White Green Blue
70 . Red . Green . Blue
71 Green White Red
72 ’ Orange Red Black
73 Blue Red Black
74 Black Orange Blue
75 Red Orange Blue
76 Green Red Black
77 Orange White Green
78 ' Blue . White Green
79 Red White Orange
80 _ Green . White Orange
81 Blue Black Green
82 Orange White ---
a3 Green Red -
84 Black Green ---
85 White Green -
Bé Blue Green .-
87 _ Black Orange ---
88 White ' Orange ---
89 Red Orange .-
90 : Green Orange .-
91 | Blue Orange ---
92 Black Blue ---
93 White Blue ---
94 Red - Blue ---
95 Green Blue ===
96 Orange Blue .-
97 Yellow .-- ---
98 Yellow Black -:-
99 Yellow White ---
100 Yellow Red ---

14
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Color, conductor Background First tracer Second tracer

or group no. or base ecoler color celor
101 Yellow Green . ---
102 Yellow Orange . ---
103 Yellow Blue ---
104 Black Yellow -
105 White Yellow .-
106 Red ) Yellow ---
107 " Green Yellow T ee-
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 1degt;gicéggon code (TEL)}. The conductor identification
code for telephone cables should be as follows: .

Color or Color or

conductor mna, Colorx conductor no, Color
1 Black 7 Browmn
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:

15
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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 paired 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 mumbers 6 through 12 for next seven pairs.
Number 6 paired with numbers 7 through 12 for next 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.

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

5.4.3 ecial identificat code The special identification code
should be the same conductor identificat1on as specified in 5.4.2.

5.4.4 Twisted pair jdentification 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 mumber of the pair. Distinction between the two
conductors is provided by different colored insulation. Conductors of a cable
with a single pair need not be numbered. :

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

sequence running from 1 through the number corresponding to the total quanticy of
twisted triads in the cable.: L&Ch of the three conductors must be numbered the
same, denoting the sequence number of the triad. Distinection 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 1. 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 XOVId-AONVHO 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:

16
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Diameter range Height of character
(ineh) {inch, approximate)
0.045 to Q.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. 1Identification method 2 uses opaque white polyester
tapes which have been printed with both the number and color designatien prier 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 approximacely 1/32-inch wide ink stripes of the required color and
should be applied helically with 1-1/2 plus or minus 1/4-inch lay. If two tracers
are required, the second tracer must be half the width of the first tracer.

5.&.5.& Method &. Identificatioﬁ metheod 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 om 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. If 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
manmufacturer’s option. White ink must be used for a red or black background;
black ink must be used for a white background. Numeral width should be
proportional to the conductor'’s outside diameter (od) as follows:

Diameter range Height of character
{inch) (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 cne-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 Manufacturer's identification 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 number 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 mamufacture. 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 manufac e . dent ing colo

1979 Blue

. 1980 . White
1981 Red
1982 Green
1983 ’ ' Orange
1984 ’ Blue
19385 White
1986 : Red
1987 Green
1988 ' Orange
1989 Blue
1990 White
1991 Red
1992 Green
1993 Crange
1994 Blue
1995 White
1996 Red
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TABLE I.' MIL-C-24643 cable application data. 1/

Cable type 2/

Non-. Repeated
fiexing|flexing
Application : . service|service

General usage:
For all portions of power, lighting, interior communication, |LSDNW LSSHOF
weapons control and electronics systems, except where LSTNW |LSDHOF
clrcuit 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 ILSDCOP
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. LS6SGU

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) is penetrated. Type SG cable should be used for|LSMU
conmnections between the ship service generators and their LsS3U
respective switchboards and between sections of the ship

service switchboards.

High voltage - 60 Hz:.
For 3000- and 5000-volt, 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.

Audic and telephone:

- For audio, telephone, call bell, amnouncing, and alarm LSTPNW JLSTTOP
systems. May also be used for other interior communication |[LSTTSU
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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TABLE I. MIL-C-24643 cable application data. 1/ - Continued

See footnotes at end of table,

20

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
LS6SGU
LSMDU
LSMDY
LSMSCU
Thermocouple and pyrometer temperature range: .
Type TCTX, 125 to 260°C LSTCTX
Type TCJX, 150 to 540°C LSTCIX
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, LS1isMU
synchro, pulse, scale voltage) signals, or other signals LS1SMUW
is required. Where a watertight deck or bulkhead below LS1swU
FWL-1I1 is to be penetrated, types LS1SMWU, LS2SWAU, LS1sU
LS1SWU, LS2SWU, LS2UW, LS2WAU, or LS35WU should be used. LS1S50MU
LS1$75MU
LS2AU
1525
LS25WAU
LS25WU
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TABLE I. MIL-C-24643 cable application data. 1/ - Continued

Cable type 2/
Non- Repeated
flexing|flexing
Application service|service
Shielded circuits (continued) LS2suU
' . Ls2uw
LS2WAU
LS2Uu
LS358J
LS3S8U
LS3s5wuU
L5457
LSMS
Microphone circuits LSMCOS
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 ovuclear 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. MIL-C-24640 cable application data. 1/

Cable type 2/
Non- Repeated
flexing| flexing
Application . . : . |service|service
General usage: DX
For all portioms of power, lighting, interior communication, |TX
weapons control, and electronics systems, except where FX
circuit 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 where a watertight deck or watertight bulkhead below
FWL-II is penetrated,

See footnotes at end of table.
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TABLE II. ﬂiL-C-ghﬁhO cable application data. 1/ - Continued

Cable type 2/

Non-. Repeated
flexing|flexing
Application : service|service

Audio and telephone:
For audio, telephone,,K call bell, ammouncing and alarm TTX
systems. May also be used for other interior communication |TTEW
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 bulkhead
below FWL-II is penetrated.

Radio frequency: . L
For applications up to two MHz. - . - " |ITTXS

Maximum total copper operating temperature must not exceed
75°C.

Shielded circuits:
For combat systems, -interior communlcations lighting, and |[2XAO

power 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. 2%0
: 2Xs0
1Xsow
2X5AW
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-915 cable application data. 1/

Cable type 2/
Non- Repeated
flexing flexing
Application service service
Outboard submersible:
For hydrophones, transducers, outboard dial telephomnes, MSEW MSP
retractable antemnae and similar equipment. Types MWF, TSPA TSP
1SWF, and 2SWF are for hydrophones, transducers, and 1PR-A20E| 555
teléphone lines in cthe weather. Types 1PR-A20E, 1PR-16, 1PR-16 828
7PR-16, 3PR-16, 1Q-16, ITR-16, and 7SPR-16S are only for 7PR-16 DSS
submarine outboard use. 258PR-16 |FSS
aPR-16 | TSS
1Q-16 MWF

ITR-16 |DSWS
7SPR-16S |MCSF

1swF
2SWF
TPUM
Welding electrode circuit . . TRF
' TRXF
.| Shore-to-ship power THOF-400
' : THOF- 500
Diver's line and télephone DLT
J400-Hz aircraft servieing ‘ CVSF-4
DC alrcraft servicing R 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. Commercia able a

Cable type-
Application ) repeated flexing
service
Cords for portable tools and equipment: Underwriters approved
For power supply to electric typewriters, office S, S0, 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 signhificant
meaning for their usage.
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TABLE V. Supersesgsjopn data.

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

‘Present type, and applicable

specification sheet number

Obsolete type, and detail
specification number

CVSFelhe v vonrsenssannness /1
CVSF-b....00vevncnnnnnns /1
DCOP. o v vevrvenenronnnans /3
DHOF. » oo svevonovnnaanns /6
PLT...cvveevuansnansasnns /5
DNW/A. . v evvnsrosnannenn /68
DPS...cvves s Esiaasars J40
DRW/A.vvvevesnssnonsnnsaf73
DSGU/A.....ovevnns veese /29
DSGU/A......oovsvassnanne /29
DSS. . vvvannessnassnosens /8
DSWS . . e veeneenreeeannnss /7
ECH/A. . vevsnnne Creeen /56
FHOF. ... ovvaansanasanas /6
FNW/A........00s eeneaes /70
FPS....coivviann Y 4.0
FSGU/A....... veeaseanins /31
FSCU/A. . cvrearnnnnncnns /31
FPS....cinvvanes vaeasaans /40
FSS. . e vvenrenninnnsarene /8
N S /9
MCOS....ooocvnnonsananns /11
MCSF . v vvvneennnnencnns /10
MDU. ... i ieirevennnnnsss /12
MDY. ... ..orcivnnannnnnns /13
MHOF. . ... oonecunaceanas /14
MMOP. ... iiivvcinnraass /15
MNW/A . e eeenneenennnns /71
MRI-D.....ovvvnnnrncnnas /16
[ 19 I /16
MS/A. . ovviieiinienanenes /50
MS/A. ..o /50

CUSF-4.....cunn.. -, .MIL-C-915/1
LSCVSF-4...... e MIL-C-24643/1
LSDGOP........00vn. MIL-C-24643/2
"LSDHOF.....ccuveens MIL-C-24643/3
DLT..... G ebtaaaaes MIL-C-915/5
LSDNW/A. .. oocvnnnns MIL-C-24643/48
LSDPS...cevevannnns MIL-C-24643/26
LSDRW/A..... veves. MIL-C-24643/53
LSDSGU/A.......vuns MIL-C-24643/15
LSDSGU/A. .. ...... \ MIL-C-24643/15%
DSS....cvvvvsenn...MIL=C-915/8
197171 J . .MIL-C-915/7
LSECM/A....c.covren MIL-C-24643/38
LSFHOF. ... . ivnvnan MIL-C-24643/63
LSFNW/A...... vvee. MIL-C+24643/50
LSFPS...... N MIL-C-24643/26
LSFSGU/A........»..MIL-C-24643/17
LSFSGU/A........... MIL-C-24643/17
LSFPS...... e eeene MIL:C-24643/26
FSS. v iinnanennnnns MIL-C-915/8
JAS. . e -, .MIL-C-915/9
LSMCOS.....ouvnvenn MIL-C-24643/4
MCSS. . vveririnanen. MIL-C-915/10
LSMDU. . ...vvvvrennn MIL-C-24643/5
3711} P NIL-C-24643/6
1 :731110) MIL-C-24643/7
LSMMOP. .. .....o0nnn MIL-C-24643/8
LSMNW/A. . .oveennnnn MIL-C-24643/51
LSMRI-D............ MIL-C-24643/9
LSMRI-T...... Ceraen MIL-C-24643/9
LSMS/A. . vvurnuannn MIL-C-24643/34

LSMS/A. . vverennnnn. MIL-G-26643/36

None

None

None

None

None

None
DPS.......MIL-C-23206/3
DHRF..... .MIL-C-915/4
DSCA......MIL-C-2194/2
DHFA...... MIL-C-2194/2

ECM....... MIL-C-24145/14

FPS.......MIL-C-23206/3
FSGA...... MIL-C-2194/4
FHFA...... MIL-C-2194/4

MHFF...... MIL-C-915

MNW....... MIL-C-915/71

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

6861 T¥xdy ¢
(HS)662-NAAH-TIN



se

TABLE V.

TECHNICAL LIBRARY

ABBOTTAEROSPACE.COM

Supersession data. - Continued

Previous or present type,
and applicable HIL-C-915
spacification sheet number

Present type, and applicable
specification sheet numberx

Obsolete type, and detail
specificacion number

MSCU/A/S. o vvvvennrenns. /32
MSCU/A/S....ovveveeines /32

MSP. .. vreverrnennenennns /67
MSPW. o ervervenennnnnn. /66
MUZA/S . .o otenenvnannnns /43
MAF . o oo eeseneneenenens /58
PBTM. . ovvvvvnrnenacnnnns /17
PBTMU.....vvvernennnnn. /17
3 S /39
3 111) /6

st/A-..»----llllolololl/73
SSFODIIIIll.lll"llllllll/ls

SSCU/A. . e evvrnernannnas /28
SSGU/A. v vrrrneeraranans /28
828 . . et r e /61
TCIU/A. v veeeeenninnnnnns /35
TCIK . e evvveenernrvnanens /38
TCKR. o vvvrvnnrnnnens ... /38
TCOP. .. evnvrervnerennns /3

TCTU/A v ev e YT
TCTU/A . v vvevnannn. e /35
(v O /38
THOF. e ersvnerneennnns /6

THOF~42. ..o eevnnrennrns /6

THOF-400. .\ v uvnnnennnns /6

THOF-500. .\ v euevneennnn. /6

TNH A e eeeeneennnnnnnes /69
TPNW/A. o eeneenennnnens /12
TPS . .ot eeeeennnnnannnn /40
TPUM-6. .0 vvrevnnnnranes /79
TRE. .o evrirnenrnnnrnns /20
TRW/A. . oo eeeernennnens /13

LSMSCU/A/S. 1\ oveen. MIL-G-24643/18
LSMSCU/A/S........ . MIL-G-26643/18
MSP..ovvrennnsns ...MIL-C-915/67
MSPW. .. \ovvrnnnns . .MIL-C-915/66
LSMU/A/S....c.vnen. MIL-C-24643/29
1) O MIL-C-915/58
CLSPBTM............. MIL-C-24643/10
LSPBTMU. ........... MIL-C-24643/10
LSPI.....cvvvnenen, MIL-C-24643/25
LSSHOF............. MIL-C-24643/3

Lsst/Ap ser e ra e by -HIL'C‘2Q6£|3/53
LSSSF......vvvvvs s JMIL-G-24643/11

LSSSCU/A. .......... MIL-C-24643/14
1LSSSGU/A..c.ovvnnnnn MIL-C-24643/14
828 . .ttt MIL-C-915/61

- LSTCIU/A........... MIL-C-24643/21
LSTCIX....... e MIL-C-24643/24
LSTCKX.............MIL-C-24643/24
ESTCOP....vvvruens MIL-C-24643/2
LSTCTU/A. «vvvvvinns MIL-C-24643/21
LSTCTU/A....... ‘... MIL-C-24643/21
LSTCTX. ..ovvvnnnn. MIL-C-24643/24
LSTHOF. ....oovvvv-s MIL-C-24643/3
THOF-42............ MIL-C-915/6
THOF-400........... MIL-C-915/6
THOF-500........... MIL-C-915/6
LSTNW/A......ovvnnn MIL-C-24643/49
LSTPNW/A. . .ovvevnns MIL-C-24643/52
LSTPS....ouveuaerns MIL-C-24643/26
TPUM-6.....00000en MIL-C-915/79"
TRE. . v v vivenaenas MIL-G-915/20
LSTRW/A........ %...MIL-C-24643/53
TRXF. . ovvvnnvenns MIL-C-915/21

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

. None
None
MA........ MIL-C-24145/3
MWF....... MIL-C-24145/18
None
None
PI........ MIL-C-23206/2
None

SHFR,,....MIL-G-915/4
None

SHGA...... MIL-C-2194/1
SSGA...... MIL-C-2194/1
§28....... MIL-C-24145/21
TCJA...... MIL-C-2194/10
TCJX...... MIL-C-23206/1
. TCKX......MIL-C-23206/1
None
TCTA......MIL-C-2194/10
PBRTX..... MIL-C-915
TCTX...... MIL-C-23206/1
None
None
None
SO TNW, ..ol e MIL-C-915/69
None
TPS....... MIL-C-23206/3
TPU....... MIL-C-915/19
None
THFE...... MIL-C-915/9
None

6861 T1adv ¢
(HS) 66T -ATAH-TIN
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TABLE V. Supersession data. - Continued

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

Present type, and applicable
specification sheet number

Obsolete type, and detail
specification number

TSGU/A. v ee e inrrnnnenns /30
TSCU/A. e v erennnnnnns /30
03 7/ VT /22
o P /8

TTOP. .o vee s ieneanrnenas /24
TTRS/Av s e vrennnnnnnn- /25
TISU/A. v eninenrnrnennns /37
TISU/A. .o veneneneananns /37
LSA/U. . cvveeennnrneannes /57
ISMU/A. .o oeennnns Ceaenes /56
ST 1177 VU /65
L7 VP /59
ISWF . ot veeserennanensns /47
LSWU/A. o v enenenennnanns /44
1SSOMU/A/S . vvvennnenns /42
ISTSMU/A . .o vevrnnnnnnans /55
QAU/A/S . o oeeinnnnnnenns /61
7Y P /80
711 77 VU /60
ISUJA/S . e vvvvnrenrnens /45
2SWASU, o e eveivnenrnanns /46
Y S /48
OSWL/A. o vt vnverrnenannns /77
ISWU/A. . vveeeevnnnennnns /49
r1177 YOO /63
QUW/ASS . e vvnirnnnns /78
WAU/A. . ovenennrenanns /64
£ 11 /62
11 )7 VO /60
13 7 VU /60
ISU/A/S .o eerennranenans /51
ISWU/A/S . o e e vneaannennns /52

LSTSGU/A....cvnuuun MIL-C-24643/16
LSTSGU/A. ...oonve-- MIL-C-24663/16
TSP/A. ovvvenn v e MIL-C-915/21
T88......00i0eaes . MIL-C-915/8
LSTTOP........ ver. MIL-C-24643/12
LSTTRS/A.....-ve--. MIL-C-24643/13
LSTTSU/A....... L ...MIL-C-24643/23
LSTTSU/A........un. MIL-C-24643/23
LSISA/V...ivveuunnn MIL-C-24643/41
LSISMU/A. .coveeinnn MIL-C-24643/40
LSISMWU/A.......... MIL-C-24643/47
LSISU/A. . cvunennnns MIL-C-24643/42
) B3 ) R MIL-C-915/47
LS1ISWU/A........un- MIL-C-264643/30
LS1S50MU/A/S....... MIL-G-24643/28
LS1S75MU/A. . ....... MIL-C-24643/39
LS2AU/A/S .. vvvennn, MIL-C-24643/27
1.S2CS....... e MIL-C-24643/58
LS25J/A..vcuvvveuns MIL-C-24643/43
LS2SU/A/S ... uvnnns MIL-C-24643/31
LS2SWA/U........ ... MIL-C-24643/32
1% MIL-C-915/48
LS2SWL/A....vvuvn.n MIL-C-24643/56
LS2SWU/A. .cvvvenens MIL-C-24643/33
LS2U/A. . .cvvnnnnnnn MIL-C-24643/45
LS2UN/A/S. ... ..... MIL-C-24643/57
LS2WAU/A. .ovve i MIL-C-24643/46
LS3SF...vvrearenans MIL-C-24643/44
LS3SJ/A. cvvvennnn. MIL-C-24643/43
LSISI/A. . ovvenenn. MIL-C-24643/43
LS3SU/A/S........ . .MIL-C-24643/35

L83SWU/A/S. .. ... :..MIL-C-2464§/36

THFA......MIL-C-2194/3

TSGA...... MIL-C-21%4/3
TSP....... MIL-G-915/22
None
None
TIRS...... MIL-C-915/25
TISA...... MIL-C-2194/12

TTHFVA. .. .MIL-G-915/23

15A....... MIL-C-24145/17
tevn. MIL-C-24145/10

...MIL-C-24145/1
.. .MIL-C-24145/7
1SWA......MIL-C-24145/4
1S50MA. .. .MIL-C-24145/2
1S75MA. . . .MIL-C-24145/15

"1SMWA.....MIL-C-24145/2

24, ... MIL-$-24145/1

None

DBSP...... MIL-C-915/2

None

2SWA...... MIL-C-24145/6

2SWF...... MIL-C-24145/8

None .

28WU...... MIL-G-24145/9

Y1) S MIL-C-24145/23

None

2WA....... MIL-GC-24145/24
_3S8F....... MIL-C-24145/22

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

K 1 IR MIL-C-24145/20

3SA....... MIL-C-21145/11

A3SWA...... MIL-G-24145/12

6861 TTIdV ¢
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TARIE W Cunarenagaion data - Dantinuad
ARDLL V., gipergegsazon data, - Lontinued

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

k11 /53
ANWB/A. . \vvnvreenennen.. /76
YA ¥/ VU /60
BST/A. iuvreinnnnnnns /60
SKVTSGU/A. ..ovveneen.. ./36
555........ eerreaeaas /76
6SGU/AL v evvrirenrenanes /33
12 P /40
T Y /36
r 2 T /8

BNWE/A. .\ vvvrrenennnnns /15

31177 VO MIL-C-24643/37
LSGNWB/A. .\ ovvunn.s MIL-G-24643/55
LS4SI/A. .ovnnnnn.. MIL-C-24643/43
LS4SI/A. ..ovvnenns MIL-C-24643/43
LSSKVTSGU/A. .. .....MIL-C-24643/22
555, .0 0ieennenans . .MIL-C-915/74

LS65GU/A. .. vu..... MIL-C-24643/19
LSTPS...ovvenvnnnn. MIL-C-24643/26
LS7SGU/A..cvevrns MIL-C-24643/20
7.t T MIL-C-915/8

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

n........ MIL-C-24145/13
None .

FBSP......MIL-C-915/2
CA48)....... MIL-C-24145/20
-SKVTSGA. . MIL-C-2194/11

None

6SCA...... MIL-C-2194/6
TP8....... MIL-C-23206/3

1SGA.......MIL-C-2194/9

None

None

6861 TTadv ¢
(HS) 662 -ATAH-TIR
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5.5 Brief explanation 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 c¢ross sectional area (circular mils).

5.5.2 Qveral) 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 ted voltage ac and min adius of bend. Eleetrical
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 jdentification. The letters in the conductor
identification columm represent the identification, and the number represents the
method of applying the identification. For example, STD-1 means standarnd
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
LTR - Letter identification code

5.6 Cable classificatio 11.-C-24643). Cables specified in MIL-C-24643
are listed in table VI under the following general classificaticans:

‘(a) Wgtertight (with circuit integrity), .non-flexing service:
(i) Powef and lighting.
(2) Control. .
(3) Electronic, communication, gnd instrumentation.

(b) Watertight, non-flexing service:

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

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

(1) Electronic, communication, and instrumentation.
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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.

29



D€

F

CHNICAL LIBRARY

ABBOTTAEROSPACE.COM

TABLE VI (a)(1). MIL-C-24643 cable eatings and characteristics, watestight
(with cizcuit integritg. non-ficx s
L] [ I|| I - :
Ampacity, each conductor
J_nlﬁt g ax)
) ' de or 60 Ha 400 Hx

MILC- | Cabletype Conductor | Number| Areaof | Cabke Cable Radius | CDR Rated NSN

designation sle: AWO | ofcon- | each ovenll welght | ofbend iD witage, | 40C srC «wrc sorC 6145.01
or MCM | ductors | conductor | diameter pech min. max. Ambient Ambicot | Ambient {Ambieat
Incable { (MCM) max, spprox {inches) _ (RMS)
(inches) (ibs)

Usd9 |LSESGA. 100 0 6 105,500 1650 2919 100 LTRS 1000 136 1 m 150 23070
LSESGA. 1S 0 s 112100 184 ase |ons LTRS 1000 140 147 200 178 2010513
LS6SOA- 150 000 6 167.800 2010 4458 ‘120 LTRS 1000 168 m 2 | 0 2019514
LSSSGA- 200 | 0000 6 | aiso0 2250 s513 s LTRS 1000 219 m W | Mo 2019518

UMY |LSSSGU. 100 0 6 105500 1600 1820 100 LTRS 1000 136 1 m | % 2019511
LS&SQU. 128 00 6 133.100 1790 3450 1ns LTRS £000 160 147 299 s 2019512
LS6SOU. 150 000 6. {16780 $.960 €339 120 LTR:S 2000 188 m 25 300 202570
LssSGU- 200 | o000 6 211,600 2200 SAT ns LIRS 1000 n9 - m 369 M0 2030069

UMV | LSTPS. 6 1 7 6530 0TS 0.361 45 STD4 60 | a7 - - - s 7Y

AV |LSTSGA- 3 16 7 2580 598 an 40 | s 000 | 1sm wnol | sm¥ [uno? | 2019m8
LSTSGA- 4 14 7 4110 545 21 40 | sTDA 1000 2614 un3 14 | uns 014519

U0 |LSTSGU- 3 16 7 2580 548 152 a0 STDAA 1000 15m 14110 151 | wno 215516
LSTSOU- 4 14 ? 4110 598 198 40 STD-1 1000 W14 413 e | um 2019517

2464325 | LSDPS- 3 16 2 1580 ASS a2 30 STD4 0 10 - 10 - 1569511
LSDPS- 4 . 2 4110 A89 Ml 10 [ STD4 600 20 - 2 - {egmraissY

. LSDPS. 6 n 2 6530 - 588 %4 1s STD4 60 P - 23 - 158-2118,
LSDPS- 9 10 2 10380 628 m w0 | sTD4 600 a4 - a - |#saresn¥
LSDPS. " ) 2 13050 70 an 48 | STD4 00 4 - I - 1544072

464315 | LSDSGA- 3 16 2 2580 M1 109 T STD-1 1000 13 1 T 1 2025501
LSDSOA- 4 M 2 4110 AT m 30 STD-1 1000 n 20 n 20 2030367
LSDSGA- 9 10 1 10.380 554 230 40 | stpa 1000 “ a4 “ . 2029502
LSDSOA. 14 9 1 12090 70 m 40 | STD4 1000 P ss &0 ss 2029508
1SDSGA- D 7 1 20820 83 A1D so | stpa¥ 1000 . n ) n 2029504
LSDSGA- 50 3 1 52620 961 240 60 | LIRS 1000 126 116 126 116 2044885
LSDSGA- 78 1 2 83550 1124 1.085 78 LTRS 1000 168 15 18 188 1041
ISDSGA- 100 ] o 2 105,600 1217 1.289 13 LTRSS 1000 19 189 19 10 2044856
LSDSGA- 200 | 0000 1 211.600 163 2458 100 LIRS 1000 308 284 78 %6 2044857
LSDSGA- 300 300 2 300.000 1891 3325 s LTR-S 1000 A 380 M7 9 2044858

. [LSDSGA- 400 400 2 413.600 2119 4.408 130 LTRS 1000 o 453 37 310 2030368

Sce lootaotes at end of table.
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TABLE VI (a)(1).  MIL-C:24643 Cable ratings and characteristics, walcrlight

{with circull inteority). non-flexing cervice.
D

it

Ampacity, each conductor
(] }
dcor60 He 400 Hz

MiL-C. Cable type Conductor | Number| Arcaof Cabk Cable Radius CDR * Rated NSN

designation size: AWG | of con- cach overall weight of bend 1D vollage, 40°C 50°C 4rC src 614501
orMCM | ductors | conductor | diameter perlt min. mix, Ambient | Ambieat | Ambieat | Ambient
inuble | (MCM) max. APprox (inches) (RMS)
(inches) (fbs)

2464318 | LSDSGU- 3 16 2 1.580 ) 0.086 30 STD-1 1000 13 1 13 12 " 2028463
LSDSGU- 4 14 1 4110 A27 105 -0 SD-1 1000 a 0 2 b 202.7M5
LSDSGU- 9 10 1 10380 S44 194 40 STDA1 1000 “ 41 “ 41 202.2196
LSDSaU- 14 9 2 1.090 670 259 40 §TD-1 1000 60 s 60 g 02-27197
LSDSGU- D 7 2 10820 .81 a3 5.0 STD-LY 1000 ™ /] B n 202-2798
LSDSOU- 50 3 2 32620 211 681 60 LTR-S 1000 126 116 126 116 202-M76
LSDSGU- i) ] 2 81.6%0 - 1074 1.018 0 LTRS 1000 168 155 168 153 22.3477
LSDSGU- 100 0 2 105.600 | L167 1.217 18 LTRS 1060 199 183 199 163 21-3390
LSDSGU- 200 0000 2 211.600 1583 2.360 10,0 LTR-S 1000 308 B4 B8 b6 2053628
LSDSGU- 30 300 2 300.000 1841 LW k) 113 LTRS . 1000 413 380 M7 319 203-539)
LSDSQU- 400 400 2 413.600 2059 4.3 130 LTRS 1000 492 453 37 310 2026464
24842026 LSFPS 14 ¢ 4 1309 as1s 0452 1 8n S1D4 &0 2 - - - 155879
2454317 | LSFS0A- 3 16 4 2580 AT 154 30 STD-1 1000 1 10 1n 10 202-3481
LSFSGA- 4 L] 4 4410 363 204 33 STD-1 1000 18 17 1B 17 202-3482
LSFSOA- 9 10 4 10380 S580 A% .45 5TD-t 1000 » ] 3% 3% 22-3483
LSFSGA- n 7 L] pat v HaG 3i7 33 STO42/ 10600 & . & & & 202-3484
LSFSGA- 50 3 4 52620 1.100 1.0%6 65 LTR.S 1000 110 m 110 101 13129
LSPFSGA- s i 4 81.6%0 . 1290 1.289 8.0 LTR-S 1000 s 136 148 1% 202-M485
LSFSGA- 100 1] 4 105,600 1.408 1412 8s LTR-S 1000 174 1650 170 157 202-8465
LSFSGA- 150 000 4 167.800 1675 3.188 10.0 LTR-S 1600 3 218 p ) 206 202-8466
LSFSGA- 200 00 4 111.600 1587 sa i LIRS 1000 m Fo P 34 202-3511
24643117 | LSPSGU- 3 16 4 2580 0447 0.126 0 STD-1 1000 - 10 n 10 223509
ESFSGU- 4 14 4 4110 313 AN 33 STD-1 1000 18 17 18 17 210-2344
LSFSGU- 9 10 4 10380 £30 296 45 STD-1 1000 39 b ) » ¥ 202-2510
LSFSGU- D 7 4 20820 B0 A0 55 ST Y 1000 69 [} (4] ol 02- U479
LSFSOU- 50 3 4 52,520 1.050 - 1018 65 LTRS 1000 110 101 110 101 208-3629
LSFS0U- s 1 4 81.690 1.0 1.485 B0 LTR-S 1000 143 136 148 136 202-6955
LSFSGU- 100 0 4 105.600 1338 1.820 85 LTRSS 1000 14 160 0 157 202-6956
LSFSGU- 150 000 L] 167.800 1.623 3w 100 | . LTRS 1000 23 216 24 206 202-6957
LSFSGU- 200 0000 4 211.600 1.820 By 1.0 LTR-$ 1000 m 250 34 | M 202-3480
2464314 | LS5SGA- 0 3 1 52620 370 )] 33 — 1000 149 11 C 49 13 2029492

See [ootnotes st end of 1able,
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TABLE VI (a)(1).  MIL-C-24643 cablc ratings and characteristics, watertight
{funth cirenit inteoritv), non-flexine servics.
{power and lighting), - Continued
Ampacity, ¢ach conductor
{zmpe, max)
: . . dcor &0 Hz 400 Hz
MIL-C. Cable type Coaductor | Number| Areaol Cable Cable Radlus CDR Rated NSN
. daslgnation size: AWG | of con- each ownll welght | ofbend o voluage, 40rc src &'C sC 14501
or MCM | ductors | conductor | diameter perft min, max. Amblent Ambient | Ambieat | Ambient
incable | (MCM) max approx | (inches) {RMS) o
(lnches) (1bs)

US4 |LSSSOA- P8 1 1 81690 0.652 0454 40 - 1000 197 181 7 11 2249
LS5S0A- 100 0 1 103500 me S50 43 - 1000 m 4 m m 202-%404
LSS5GA. 0 0000 1 211.600 K77] 1.0 EX] - 1000 31 m - - 2025495
LSSSC6A- M0 300 1 300000 108 1369 63 - 1000 457 420 ~ - 202496
LSS5GA- 400 400 1 412,500 1.168 1833 7w - 1000 518 0 - - 202-M497
LSSSOA- 650 630 1 650,000 1424 25801 83 - 1000 783 ™m - - 2044854
LSSSOA- B0 B0 1 800.000 1535 LY. 93 - 1000 940 843 - - 202-9498
LSSSOA. 1000 | 1000 i 1000.000 1670 A 100 - 1000 1% 950 - - 202-%499
LSSSOA- 1600 | 1600 1 1600:000 2060 6489 128 - 1000 1450 - 1270 - - 20249500
LSSSOA- 2000 ) 2000 1 2000.000 2160 1758 138 - 1000 1630 1450 - - 2015496

U4 | LSSSaU- S0 3 ) 52620 0320 0.281 a3 - 1000 uy 137 "9 137 203.539%
LSSSGU- ] 1. 1 83690 60 Al 40 - 1000 197 181 197 181 203:%
LSSSGU. 100 ] t 105.600 569 310 43 . 1000 n; 214 m 4 205-3647
LSSSGU- 00 0000 1 211.600 m 967 L1 ] - 1000 %1 n1 - - 2024471
LSSS5QU- 300 300 1 300.000 1001 1309 63 - 1000 467 430 - - 203657
LSSSGU. 400 400 1 413.600 1118 1.763 10 - 1000 578 30 - - 206-12%0
1.555GU- 650 630 1 £50.000 13n 178 83 - 1000 783 m - - 2034577
LSSSQU- 800 800 1' | s00.000 1483 3 93 - 1000 940 - 8 - - 2042248
LSSSQU. 1000| 1000 1 1000.000 1.620 a0 100 - 1000 1050 950 - - ML5TR
LSSSGU- 1600 1600 1 1600.000 2010 6348 123 - 1000 1450 1270 - - 2053648
LSSSGU-  2000] 2000 1 2000.000 2210 60 133 - 1000 1630 1450 - - 2044869

2464326 | LSTPS. 3 16 3. 2580 0A4TS 0129 30 STD4 600 0 - 10 - T XIS
LSTPS- 4. 1] 3 4110 353 160 s STD4 600 17 - 17 - 1595656
LSTPS- 6 1 3 6530 £20 29 49 STD4 600 n - pi] - 15565691
LSTPS. 9 1 3 16380 57 ) 40 | sTD4 600 % - % - lesegmo¥
LSTPS- 14 9 3 13,090 g5 All 43 STD4 &0 47 - vy - 1556692
LSTPS- n 7 3 20820 866 K1, 53 STD4 600 64 - (7] - 1540989
LSTPS- 20 5 3 13.0% 959 8 60 STD4 600 " - n - 1570923

U6 | LSTSGA- ) 15 3 2380 A6) 428 30 STD.1 1000 1n 10 1l 10 2020678
LSTSGA. 4 1] 3 4410 AP 156 - 30 STDA 1000 18 . 1 18 11} 20679
LSTSGA- 9 10 3 10380 625 e 40 STD.1 1000 9 3% » » 202-0680
LSTSGA- M 9 3 13090 168 56 43 STD.1 1000 51 47 5t 47 2020681
LSTSGA- B 7 3 20820 852 A92 50 STD-| 1000 ® (7] 69 64 202.0682

See fooinotes at end of table,
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TABLE VI (a)(1).  MIL-C:24643 cable ratings and characteristics, waterlight
{with circuil integrity), non-flexing service,

€€

Ampacily, each conductor
{amps, max)
: dcor&0Hz . © 400 Hx

MIL-C- Cable type Conductor | Number | Aweaof Cable Cadle Radius CDR © Rated . . NSN

designation shee: AWG | of con- cach ovenll weight - of bead 1D voltage, «C 0C 40C src 6145-01
or MCM | ductors | conductor | dlameter perht min. . T omax Amblent Ambilent | Ambient | Ambleat
Incable | (MCM) max approx (inches) (RMS)
1 (inches) (bs)

26416 | LSTSGA- 50 3 3 32620 1.019 am7 65 STD-1 1000 110 101 110 101 2020683
LSTSOA- k] 1 3 834690 1184 1388 15 5TD-1 . 1000 148 136 3 136 2034030
LSTSGA- 100 0 .| 3 105.600 1316 1.69% 80 .}. STD1 1000 ™ 160 1 160 202-0684
LSTSOA- 150 000 3 162.800 1565 1558 93 S5TD 1000 ral] 16 b2 ] 206 202-0685
LSTSOA- 00 0000 3 211.600 179 a9 105 STD-) 1000 m 840 . L] 34 2020685
LSTSOA- 300 300 ] 300.000 20m 4256 120 STD-} 1000 M8 v} F- /] B 202-0687
LSTSGA- 400 400 3 413.600 1253 582 138 | STD-1 1000 415 400 28 ] 2020688

U6iY16 | LSTSGU- 3 16 3 23580 0411 009 S0 STD-1 1000 i1 10 ., 1 10 9497
LSTSGU- 4 1" 3 4110 A9 125 A0 STD-1 1000 18 17 18 17 2019498
LSTSGU- 9 10 3 10380 515 | . M 40 STD-1 1000 39 - k) » % 2019499
LSTSGU- 14 9 3 13090 na 313 45 STD-1 1000 51 47 b ] LI 202-M478
LSTSau. ] 7 3 20820 B12 A3 .30 STD-1 1000 [ o4 69 64 2019500
LSTSQU- 50 3 3 52620 R B85 65 STD-1 1000 110 101 110 101 201-9053
LSTSaU. 7 ] 3 21.6% LM 1313 15 STD-1 1000 148 13 148 1% 2019501
LSTSauU- 100 [} 3 105,500 1266 1.518 80 STD-1 1000 174 160 17 160 201.9502
LSTS0U- 150 000 3 167.800 13513 2468 93 STD-1 1000 213 116 4 206 2029505
LSTSGU- 200 0000 3 211.600 1.669 1085 1035 STD-1 1000 m 0 254 ™4 2020676
LETSQU. 300 300 3 300.000 1957 427 120 STO 1000 M 0 . D 89 W02.06M
LSTSGU. 400 400 ] 412600 1.203 5.695 133 STD-1 1000 435 400 298 i 2029506

US4322 | LSSKVTSOA- 100 0 3 105.600 1.0 1417 118 | LTRS 5000 174 160 - _— 2016514
LSSKVTSOA- 150 000 } 167.800 1000 amn 130 LTRSS 5000 il 115 - - 2016515
LSSKVTISGA- 250 250 3 250.000 2270 . 442 143 LTRS S000 s 290- — — 201-9054
LSSKVTSOA- 350 350 3 350.000 2500 3562 159 LTRSS 5000 391 30 o — 2019055
LSSKVTSOA- 400 400 3 413.600 2.650 6551 165 LTRSS 5000 435 400 - —— 202-2050

2464321 | LSSKVTSGU- 100 0 k) 105.600 L740 2310 118 LTRSS 5000 174 160 -_ — 201.6510
LSSKVTSGU- 150 000 3 167.800 1950 2964 130 LTRS 5000 215 s - . 200-6566
LSSKVTSGU- 150 250 3 250.000 220 4,294 us LTRS 5$000 s 290 — - 201-6511
LSSKVTSQU- 180 350 3 150.000 2450 5417 159 LTRS 5000 MW 380 — - 2016512
LSSKVTSGi- 400 400 3 413.600 2500 4.190 10.5 LTRS 5000 435 . 400 _— - 201.6513

See [ootnotes at end of table.
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TABLE V1(a)(2). MIL-C-24643 cable ratings and characteristica, watcrtight
(with circuit integrity), non-flexing service,

6861 TTady ¢
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Ampacity, each conductor
(ampe, max)
dc or 60 Hz 400 Hx
MILC- Cable type Conductor | Number [  Arcaof Cable Cable Radius CDR + Rated NSN
designation size: AWG | of con- cach ovensll weight of bend 1D voltsge, 4rc srC 40 C soC 614501
or MCM | ductors | conductor | dismeter perht min max, Amblent | Ambieat |Ambicnt JAmblent
incable | (MCM) max. approx (laches) (RMS)
{inches) (1)

USMVIB |LSMSCA- 7 18 7 1520 osM | 01 as | sro4 wo | 128V onl/ el | wd | 2mans
LSMSCA- 10 i8 10 1.620 AN 267 . 40 §TD-I © 1000 128 P/6 123 976 202.2047
LSMSCA. M 1 14 1620 e au 48 STDAA 1000 1273 /8 na o8 2022048
LSMSCA- 19 18 19 1620 788 A0} 30 STD-1 1000 128 916 1238 96 202-2049
LSMSCA- U 18 U 1.620 505 S0 35 5TD-1 1000 12/6 /o] 12/6 s 20-5972
LSMSCA- b b 0 1.620 951 5% 55 STD-1 1000 126 95 12/6 93 205-3630
LSMSCA- » 18 L1 1620 © 188 J07 60 STD-1 1000 16 9/5 146 -l 205-3631
LSMSCA. “ 18 “ 1.620 1.164 B&1 70 STD-1 " 1000 145 oM 12/5 o4 2019506
LSMSCA- 61 18 61 1.620 1,200 1058 a0 STD-1' 1000 12/4 "N 124 N 201.5507
LSMSCA. )| 18 1 | 180 1530 1.600 90 STD-1 1000 124 9 124 ! 2019508

2464318 | LSMSCS- ? 18 7 1420 03544 0244 65 STD-1 1000 128 96 13 o6 2019509
LSMS5CS- 10 L] 10 1.620 £81 M5 - B3 STD-1 1000 1138 9/6 i3 98 2023486
LSMSCS. " 18 14 1620 .18 A0 90 STD-1 1000 128 9/6 1278 o5 202-5%60
LSM5CS- 19 18 1} 1.620 58 09 95 - §TD-1 1000 128 9/ 1148 9/6 2026961
LSMSCS- M4 18 7] 1620 918 £30 ns STD-1 1000 e s 12/6 9/ 2026962
LSMSCS- X 18 0 1.620 961 q1 110 STD-1 1000 12/6 B ] 12/6 93 202-6563
LSMSCS- »n 18 » 1.620 1,068 ‘810 130 STD-1 1000 176, /] 1u6 5/5 226964
LSMSCS- “ 18 “ 1620 L174 591 140 §TD-1 1000 1235 94 12/3 94 2015510
LSMSCS- .11 18 - 8l 1.820 1310 1227 160 STD-1 1000 1244 N 124 L] 2026965
L. SMSCS- ] 18 9 1,620 1.540 1887 183 STD-1 1000 124 93 124 R 2AR-6966

UNB | LSMSCU- 7 18 7 1620 0.484 0.148 3s STD-1 1000 1278 9% 128 9/6 202-2041
LSMSCU- 10 18 10 1620 L2 217 40 STD1 1000 128 96 128 946 2019503
LSMSCU- " 18 14 1620 668 280 13 §TD-1 1000 138 /5 1238 9/ 201.5504
LSMSCU- 19 18 19 1.620 738 54 50 S$TD-1 1000 1273 9/6 1238 9/6 2019505
LSMSCU- 24 18 U 1.620 855 A67 55 §TD-1 1000 126 s 12/6 9/5 2026958
LSMSCU- 0 18 k1] 1.620 901 39 35 STD-1 1000 12/6 o3 126 95 2026959
LSMSCU- kr 18 » 1.620 1.002 548 60 STD-1 1000 1%6 9/5 /6 9/s 202.2042
LSMSCU- “ L “ 1620 114 ] 10 STD-1 1000 123 4 125 O 02-2043 -
LSMSCU. 81 18 61 1.620 1.250 982 8.0 §TD-1 1000 12/4 3 124 " 202-2044
LsMsCU.  § ] $i 1620 1480 1510 84, | STDi 1000 124 o3 A o® 20204

See [ootnotes at end of table. .
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TAhLE VI(a)(3).  MIL-C-24643 cable ratings and characteristics. watertight

(with citcuil ). noaflcxi :
{clecironic, communication, and instrumentation). - Continued

149

Ampacity, each conductor
(snipa, max)
dcoriHx
MILC- | Cabisiype Conducior | Number| Areaol Cabic Cabie Radius | CDR .| Raied NSN
designation see: AWO | of con- cach overall weight | ofbead ID voluge, | 4rc src wc e 614501
orMCM | ductors | conductor | diameter perh min, max, Ambleat Ambient | Ambicnt | Ambient
incable | (MCM) A - approx | (inches) (RMS)
(Inches) (ibs)
weavay” lLsToIA. ¢ " 2 4110 0430 0.13% 30 - - - - - - 2IE5L5
uso |sTou- 4 “ ] 4110 A% anr 1 - - - - - - 2015520
MEVI  |LSTOIX- 3 i6 3 2825 il a1 b - - - - - - |oomr-6160¥
LSTCIX- 7 16 " 2828 58 s18 58 - - - - - - 157-2007
LSTOIX- 13 16 u 2828 1269 B4 63 - - - - - - |om18e20¥
UV [LSTOXRX- 1 16 2 1528 0436 108 15 - - - - - —  |esssom¥
LSTCKX- 3 16 s 2828 42 257 40 - - - - - - #9118
LSTCKX- 17 16 " 1878 983 520 s - - - - - - 901 6242
LSTCKX. 1 16 " 188 128 . M 85 - - - - - - jeseem
t
2464321 |LSTCTA- 4 i 4110 0480 136 30 - - - - = = 2018318
usyn |LsTeru. 4 v 2 4110 A% a 30 - - — - - - 201.9521
usav |LsTCTX. ) n 1 0595 50 108 20 - . - - - - - 1868817
LSTCTX. 3 1 s B95 0 262 s - - - - - - |msaz6mu¥
LSTCTX. 17 7 " £5° 7 S5 40 - - - - - - #3135 Y/
LSICTX- 1 1 ) 8 964 A4 ‘30 - - - - - — 3426705
UMYD |LSTTSA- 18 n 3 540 a8 083 25 TEL6 200 - — - - 2019540
LSTISA- 3 n ; L0 500 am 0 TEL-6 200 - - - - 2020692
LSTTSA- § n 10 £40 590 195 1s TEL6 300 — - - - 20693
LSTTSA- 10 z 20 540 m 296 w0 THLS A0 - —. - - 2015541
LSITSA- 15 n 0 £40 850 A15 50 TEL6 200 - - - - 201-9542
LSTTSA- 20 n 0 540 o S04 58 TEL4 200 - - - - 201.9543
LSTTSA- %0 n 60 640 1.130 M2 60 THL6 200 - - - v 2029537
LSTTSA. 40 n B 540 1.250 930 720 TBL6 200 - - - - 2015544
LSTTSA- 50 n 100 540 1450 1193 75 TEL6 300 - - - - 202.9538
LSTTSA. &0 n 120 540 1.500 1 80 THL6 300 - - - - 2019548 -
2464y3 lLSITSU. 18 n 3 £40 019, 0065 s THL4 m - - - — 202.9528
LSITSU- 3 2 ¢ 640 A50 RTE 30 TELS 300 - - - - 2029529
LSTTSU.  § 2 10 640 7 167 s TEL 300 — - - - 2029530
LSTTSU- 10 2 20 540 £75 26 40 | TELS 300 - - - — 2029531
LSTTSU- 18 n 30 540 800 m 50 THL6 300 - - - - 22.9532
LSTTSU. 20 0 « 540 £ 61 35 TEL6 | 00 - - - - 202.9533
LSITSU- 20 n 60 #0 1.080 & &0 THEL-6 300 - - - - 202.95M .|
LSTTSU. &0 n 80 £A0 1.200 B 70 | TELS 0 - - - - 202.9535

Sex: footnotks at end of wable.
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TABLE VI (a)(3). Mlmhhmmmdﬂummnwmm

(amps, max)
: dcor 60 Hz 400 Hx

- | MIL-C- Cable type Conductor { Number | *Arcaof Cable Cable Radius CDR Ratcd . NSN

) designation skze: AWG | of cone cach ovenll weight of bead D woltage, 4rcC wc 4C src 614501
or MCM | ductors | conductor | diamecter perht min T ma Ambleat Ambieat| Amblent| Amblent
incable | (MCM) mar approx (inchea) (RMS)
| (inches) (lbx)

U413 | LSTTSU. 50 a 100 0540 1400 1.148 15 TELS 00 - - - -— 229538
LSTTSU. 60 n 120 540 TELS 300 - - - - 2044264

1.450 1267 " 80

See footnotes at end of table.
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LE

~flexi H i - Contioued
Ampacity, esth conductor
{amps., max)
deorOHe 400 Hs
MILC | catlotype uctor { Number |  Arcaof Cable Cadlo Radle | CDR Rated NSN
dalgnation : AWQ | of con- each ovenall weight | ofbend D | volags, | 40c srC «©C src 614501
or MCM | duciors | conductor | diameter perit  § min . max Ambicnt Ambient | Ambicat | Ambient
incable | (MCM) max, approx {inches) {RMS)
’ {Inches) (Tos)

464333 | LSDRW " 2’ 4,110 6% 0.298 10 STD-1 3000 2 24 - - 201.9057
254333 |LSDRWA 1] 1 4110 ) J20 336 (Y STD1 3000 25 M - -_ 201-9058
U543 LSMDU. 6 12 19 6530 1.000 1.143 a0 5TD-1 600 - - — - 20-2780
LSMDU- 14 9 9 13090 1395 1.7 95 STD-1 600 - -_— - - 22-7781

LSMDU- 1 7 19 2080 1.765 2566 105 §TD.1 600 -— - - - mrme

LSMDU- 40 4 19 41740 2040 LRI 125 STD-1 60C —_— e - — 2030366

LSMDU- &0 1 19 66360 2330 5843 140 STD-1 600 - —-— -_ -_ 22-2783

U5 LSMDY- 6 12 19, 63530 1.190 1.360 70 | STD-1 600 —_— - - — 22784
- |LSMDY- 14 9 19 13.090 150 o041 95 STD-1 600 — - - - 203-3187
LSMDY. n 7 19 20.820 1.960 2978 120 5TD-] 600 - — - - 202-2785

LSMDY. 40 4 19 4ALM0 3240 4.480 135 STD-1 600 -— - _— - 102-2786

LSMDY. 60 3 19 66.360 23528 6471 ) 150 STD-1 600 - -— - - m-1787

US| LSTRW 14 3 . 4110 - . oo 0.3 43 STD- 3000 u - ] -— - 2019523
U64353 | LSTRWA " )y 4110 760 As3 43 5TD-1 3000 24 n _— - 2019524
64353 |LSSRW " 1 4.110 ADD 106 190 STD-1 3000 2 0 - - 202-2054
U54Y53 | LSSRWA " 1 4110 AS0 1M 10 STD-1 000 kv 3 0 - -— 201-5056

Sce footnotes at end of table.
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TABLE VI (b)(2).  MIL-C-24643 cable ratings and characleristics, wategtight,

6861 TTadv ¢
(HS)66C-MEAH-TIN

Ampacity, each conductor
{ i)
decor 60 Hx 400 Hx
MIL-C- Cable type Conductor | Number| Arcaol Cable Cable Radlus CODR | Rated NSN
designation fize: AWG | of con- each overall weight of bend D voltage, 40rC rcC 40°C srC §145-01
or MCM | ductors | conductor | dismeter perht min. mex. Ambient Amblent | Amblent | Ambient
incable | (MCM) max approx (laches) (RMS)
(inches) {Ibs)
U6YAT |LSISMWA- D 2 . 0.700 1.608 2052 100 STD-1 600 - — v -_— 202-3538
USV4T |LSISMWU. D F 7] n 700 1558 1345 10.0 STD-1 600 - - - — 202.35M
UM [LSSWA. 2 n 2 0 6505 oo | .38 | st0a 600 - - - - 2053661
U630 | LSISWA. 14 n 14 00 52 306 35 | §STD2 600 - - 205-3662
LSISWA. 0 n 20 .0 1.080 558 65 S$TD-2 600 — - -— —_ 205-3663
LSISWA- ki n k1) 00 1250 R 75 STD-2 600 - - - 2M.0381
UMV | LSISWU- ] n 2 0 0453 g0 is §TD2 600 - - - - 203-5406
LSISWU- 14 F 7] 14 .00 A - A8 55 STD-2 600 - —-_ - - 203-5407
LSISWU- 20 n 2 .00 1.030 618 63 STD-2 600 — - — - 200-5408
LSISWU- 30 2] 30 700 © L2000 B35 735 §TD-2 600 — - - - 208-3660"
AT |[SBWA- Y i} [ b [L4] 1" i3 STD-X (=11 - - - - plie X |
LS2SWA.- 7 2 " X0 J 298 43 STD-2 600 - - - - 2029555
LS2SWA- 10 F 20 .00 .BBO A2 50 S$TD-2 600 e - - - m-ne7
LSISWA- 14 n 28 .10 980 - 618 6.0 STD-2 800 - - - -— 205-5181
LSISWA- 19 a2 k] 00 1.090 .93 6s 5TD-2 €00 - - — - 202-T168
LS2SWA. U a 48 00 1.260 1030 13 STD-2 " 600 - —_— o - 2044873
LS2SWA- ko] n 60 X0 1230 1256 8.0 STD-2 600 -— — - - 2037524
LS2SWA- b 1) u T4 00 1430 1345 85 5TD-2 600 —_ - —_ - 202-3529
LS2SWA. “ 4 88 ) 1.600 -1.905 90 STD-2 600 - - - — 202-3530
LS25WA- 61 a m .00 1.790 317 10.0 STD-2 600 - - - —_ 2034068
264332 |LSISWAU- 3 n [ 00 0320 0175 as STD-2 600 . - - - - 204-5540
LSISWAU. 7 n " 00 660 27 45 STD-2 &0 - - -_— - 202-9551
LSISWAU. 10 n 0 00 A% 3% 50 STD-2 600 - - —-— - 2044872
LSISWAU. 14 n B 700 S0 356 60 STD-2 600 - —_ - - 202-1537
LSISWAU. 19 n B 100 1040 M 65 §TD-2 600 - - - - 202-9353
LSISWAU. 4 n 48 700 1210 57 73 §TD-2 600 - - — - 202.3538
1LS2SWAU- 30 n 60 700 1280 L174 8.0 5TD-2 600 .- - -— — 202-3539
LR2SWAUL-. M7 n T4 00 1380 1462 83 $1D-2 600 - - — - 2019
LS2SWAU. & n 88 100 1350 1512 9.0 STD-2 600 - - -— - 202-7766
LS2SWAU. 61 a 12 .00 1.740 23214 100 STD-2 600 — - - -_— 205-5181
H6AN36 | LSISWL- 7 16 14 2580 " o9 0427 .13 STD-2 600 - - - - 209-7450
UMYSE |LSSWLA- 7 16 " 23580 960 AT 73 STD-2 600 - - - - 205-3645
U64)3) | LSIBSWU- 1 18 2 1.620 255 103 20 ‘STD-2 600 - - - - 205-3832

See footnotes at end of table.
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TABLEVI(B)2).  MIL-C:24643 cable ratings and characteristics. walcrlight.

+ - . ] . .

- Continued

6t

Ampacity, each conductor
de or 60 Hz 400 Hx
MILC | Cablenpe Conductor | Number|  Arcaof Cabla Cabls Ragive | CDR Rated : NSN
designaiion size: AWGO | of con- cach overall weight of bend ID voliage, 40C 5rC 40C 5rC 6145-01
or MCM | ductors | conductor | diameter perh min. e Ambleat Ambient | Ambient | Amblent
incable | (MOM) max spprox (inches) (RMS)
(inches) (Rs)
U633 | LS2ISWU. 3 .18 ) 1420 010 o.m 40 STD2 600 - — - - 2030371
LS25WU- 7 13 14 1620 910 as8 30 5TD-2 600 - - - - 2040543
LSSWU- 12 18 ) 1.620 - 1200 .00 63 STD-2 0 - - - — 2046993
LS2SWU- 19 13 k) 1.620 1.380 £10 &0 STD-2 600 - — - - 2040544
LSI5WU. i is i 1.620 155 i.0d3 50 §TD-2 600 - - — - 1109472
LS2SWU. k1] 18 &0 1.620 1.760 1.256 93 STD-2 600 - 2 -, - a8-3613
LSISWU- n 18 H 1620 .50 1512 108, STD2 600 - - - - 205-36M
LS2SWU- 61 18 2 1420 2300 aam 13.1_ STD-2 600 - - - - 04-6994
UMY [LSISWUA- 1 18 2 1.620 0303 0130 0 51D-2 600 - " - —_ 2029507
LSISWUA. 3 18 [ 160 i) a8 40 §TD-1 600 o - — - 03-3353
LSISWUA-- 7 1] 14 1.620 960 an 50 5TD-2 600 — - - — 204-8927
LSISWUA. 12 18 u 1620 1250 J4S 63 STD-2 00 - - — - 204-8928
LSSSWUA. 1§ 18 » 1.620 1420 B4z 80 STD-2 680G - -— o —_ 259307
ISISWUA- 24 id 48 1.620 1.540 .00 940 §TD-2 0.0 - - — - 204-0545
LSISWUA- X0 18 60 1.620 © 1810 1.289 9.5 STD-2 600G - -— - — 205.5938
LSISWUA- 37 18 k) 1620 . 1920 1352 103 5TD-2 600 - - -— — 205-9308
LSISWUA- 61 1] 12 1.620 2350 2367 135 STD-2 600 - -_ - —_ 2046995
UHNST [ LSIUW- 42 -3 B4 0278 0.79% 0493 83 TELA - - - - - 202-7000
24643351 | LS2ZUWA- 4 % -] an 840 359 63 TELJ — - - - — 2m-X01
U6NST  [LSIUWS- 42 2% 84 py) B40 565 10.0 TELD . - - -— - -_— 202-7002
HAMS | LSIWA. 4 1 80 00 1420 1.030 40 TELA 600 — - - —_ 02-35%
2464346 | LSIWAU. L) a1 80 700 1.3% 0,741 50 TEL-Y 600 — - - — 202352
UAVIS |LSISWA- 3 18 9 1620° 0.8 309 4 STD3 600 - - - - 03037
LSISWA.- ) 18 Fi] 1620 590 387 60 STD-2 600 - — — -_— 202-5018
LSISWA. 10 18 X 1.620 1230 BsS 3 §TD-2 600 - - —_ - 2044260
LSISWA. 14 18 42 1.620 S, 133 1.1 83 5TD-2 600 - - -_ -— 2037602
LSISWA- 19 18 5 1.62 1500 L4} 90 STD-2 600 - - —-— - 203-7603
LS3SWA- U 18 n 1.620 1.7%¢ 1.905 105 5TD-2 600 — - —_— - 203-7604
LSISWA- 0 18 %0 1.620 1510 1266 110 STD-2 600 - - v - 203-7605
LSISWA. » 18 m 1.620 1010 2.781 120 STD-2 600 - — -_ — 2A3-7606
LSISWA- “ 18 1n 1.620 2290 1% 130 STD-2 600 - - —_ - 2036567
484336 |LSISWU- 3 18 9 1620 0.655 0.298 4s STD-2 600 - - - - 044862
LSISWU- 7 18 Fil 1.620 540 328 6.0 STD-2 600 - - - - 2025011
See footnotts st end of table,
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TABLE VI (b)(2). MIL-C-24643 cahle ratings and characteristics,
il 1l .
(el s . 1 insté fion), - Continued
Ampacdty, each conductar
)
. dc or 60 Hx 400 Ha
MILC- Cable typs Conductor | Number |  Ares of Cable Cable Radiis | CDR Rated NSN
designaton tize: AWG | of con- each oversl! welght of bend (3] voltage, 40rC srC 40C src 614501
or MCM | ductors | conductor | diameter perft min, max. Amblent Ambient | Amblent | Amblent
ineable | (MCM) max spprox | .(inches) (RMS) :
(inches) (fs) "

U543736 | LSASWU- 10 18 k1) 1.620 1.180 oM 15 STD-2 600 - - - - 202-9012
. LSaSWU- 14 18 a2 1620 1.280 1052 as STDa2 600 - - -_ - 2029013
LSISWU- 19 18 5 1.620 1430 1353 90 STD2 600 - - - — 22-9014

Us4336 | LSISWU- U 18 n 1620 1.760 L9 105 §TD.2 600 - — - - 2029018
LSISWU- X 18 90 1.620 1.860 1156 110 STDa 600 - - - - 205-3175

LSISWU- k1) 18 1 1.620 1.990 1664 120 STD2 600 - - - - 2029016

LSISWU- “ 18 13 1.620 2240 un 130 §TD2 600 - — — — 229017
U54336 [LSISWUS. 3 18 9 1520 aTs 0429 8s STD-1 600 - — - - EHM'
LS3SwWUS T 1.1 n 1.620 1.000 1 120 §TD2 600 - -_ -— - 2036568

LSISWUS- 10 L] 30 1.620 1.240 968 150 STD2 600 - - - —_ 204-4261

LSISWUS- 14 18 a 1620 1340 1315 160 STD-2 600 - - — - 200-6569

LSASWUS- 19 18 57 1620 13510 1.691 18.0 STD2 600 - - -— - A3-6570

LSISWUS- M 18 n 1.620 1.800 2068 ns §TDa 500 - -_ -_— — AB-2371

LSISWUS- X 13 90 1.620 1.920 FLy 2.0 STD-2 600 - —_ - -— 2034031

LSasSwus- 37 16 m 1.620 1080 o0&y 230 STD-2 600 - - b - 2A3-5395

LSISWUS- 18 132 1620 2300 60 280 STDa 600 - - - - 203-8502

454338 | LSECM 20 16 L 1.0 1545 1.0 STD2 500 -_ - — - 202-3517

18 36 1620 — — e - - - - - - -
UsV38 | LSECMA 0 16 L 1.420 1.500 113 5TD2 800 - - — - 2023528
I8 3 1520 — — — - - — - - - —

2464310 |LSPHTM- 3 F 10 0.640 0590 0.167 as TEL-3 &0 o - - —_ 205-36%4
LSPRTM- 15 n 30 540 .B00 o)) 50 TEL-3 &00 - - - -— 203-3558

LSPBTM. X a &0 G40 1.030 S44 (%] TEL-3 600 - — - - 2036581

U54310 |LSPBTMU- § 2 10 540 0340 A3 5 TEL-3 600 -— — - - 202-7768
LSPBTMU- 13 n k + 540 150 .83 50 TELAI 600 -— - e — 2034580
LSPBTMU- X a & 540 S50 AB4 &S TEL-3 600 —_— - — - 202-2830

See footnotes at end of table.
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TABLE VI {c)(1).  MIL-C-24643 cablc ratings and characteristics,
- \ght (with circuit integzity), pon-fex .
{clectronic, communication, and instrymentation). - Coatinued

Ampadily, each conductor
max)
. de or 60 Hx 400 Hx

MIL-C- Cable type Conductor | Number| Arcaof Cable Cable Radlus CDR Rated g NSN

designation szt AWG | of coo- cach ovenall weight of bend D . voltage, 4arc 5rc 4arc | src 614501

or MCM | ductors | conductor | diameter perf min. . max | Ambient Amblent | Amblest | Ambicat
incable | (MCM) max. approx | (lnches) (RMS) ’
(inches) (1) )

45425 |LSPL. 3 1 6 1620 0.583 0285 . STD4 - - - - #161-152

LSPI. 7 18 U] 1.620 . 500 305 33 STD4 wen -_— - -_— - #495-3334

LSP1- 12 18 24 1.620 1.15% 131 10 STD4 —_— - - - #163-7378

Sco footnotes a3 end of table,

14
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TABLE VI(d)(1).  MIL-C-24643 cable ratings and charncteristics,
) - iel flexi " .
(power and lighting). - Continued
Ampacity, each conductor
dc or 60 Hx 400 Hz .
MILC | Cxblagype Conductor | Number| Areaof | Cable Cebie | Redive | CDR Rated NSN
designation size: AWG 1 of con- cach overall weight of bend ID voltage, 4rc 50C 4«rC o C 614501
or MCM | ductors | conductor | diameter perh min. max. Ambicat Amblent | Ambient | Amblent
lnecable | (MCM} max. apprax {loches) {(RMS)
(inches) (3)
454348 | LSDNW.- 3 16 2 1380 0.3%0 oon w STD-1 1000 13 12 13 12 202-3513
LSDNW- 4 1) 2 4110 A30 092 10 .STD-1 1000 n 20 n 2 20375
LSDNW. 9 10 2 10.380 343 AW 5 STD-1 1000 “ L} 44 41 223514
LSDNW- 14 9 2 13090 410 204 30 STD-1 1000 60 - 55 ' &0 5 2034032
LSDNW. n 7 ] 0820 £% m i3 5TD-1 1000 78 7 [ n W02-3515
LSDNW- 0 3 1 52420 910 503 43 STD-1 1000 126 116 126 116 AR-3516
LSDNW. [ 1 1 81690 1.080 882 50 STD-1 1000 168 153 168 155 202-3517
LSDNW. 100 0 2 105.600 110 1.058 55 5TD-1 100G 199 183 199 18 202-u9
464348 |LSDNWA- 3 16 2 2580 0.440 0.090 20 STD- 1000 13 . 12 n ) 202473
LSDNWA- 4 4 2 4410 480 12 20 " STD-1 1000 n -] n 2 202-U4%4
LSDNWA. 9 10 2 10.380 . 395 209 3 STD-1 1000 “ 41 “ 41 202-3495
LSDNWA- " 9 2 13090 660 230 30 §TD-1 1000 €0 55 60 55 202-3496
LSDNWA- D 7 1 0820 40 29 35 STD-1 1000 B n ] 7] 202-3497
LSDNWA. %0 3 1 52520 960 650 40 STDA 1000 126 130 126 116 202-3498
LSDNWA.- 75 1 2 B3.690 1.130 9% 50 STD-1 1000 168° 153 168 155 22-M99
LSDNWA- 100 0 2 105.600 1320 1126 53 STD-1 1000 19 183 199 183 202-1500
2464330 | LSFNW. 3 16 4 2380 047 0,104 0 STD-1 1000 1 10 1 10 203657
LSFNW. 4 H ] 4 4110 513 141 20 STD-1 1000 18 11 18 17 €365
LSPNW- 9 10 L] 10.380 630 268 15 STD-1 1000 » 3 39 » 20346573
LSFNW.- P ) 7 4 203820 A% AB2 40 STD-1 . 1000 69 () © 64 WIASH
Us180  |LSPNWA- 2 18 4 2580 0.497 126 20 STD-1, 1000 1 10 i 10 203657
LSFNWA. 4 b} 4 4110 363 164 0 STD-1 1000 18 17 18 17 2036482
LSFNWA- ¢ 10 4 10.380 680 an 3 STD-1 1000 39 ¥ » 3% 206-2007.
LSPNWA- n 7 4 20820 B850 517 40 §TD-1 1000 [ &4 69 o4 203-6483
2484340 T ISTNW. 2 14 b 2380 An 8% 15 §TD-1 1ong 1 10 1 10 11501
LSTNW. 4 L} h ] 4110 A9 A07 ‘20 STD-1 1000 18 17 18 17 2034033
LSTNW- 9 10 3 10.330 4523 A0 25 STD-1 1000 » ¥ » X 202-1502
LSTNW. 14 9 3 13.090 40 an 15 STD-1 1000 51 47 5 47 2023503
LSTNW- 23 7 3 20520 750 I35 35 STD-1 1600 & &4 &9 64 202:3504
LSTNW- 3 3 3 52620 5657 93 45 RH Y 1000 1o ji 1o i 202-3508
LSTNW- (A 1 3 8.690 L1M4 1.200 50 STD-1 1000 148 136 148 13 202-3506
LSTNW. 100 0 3 105.600 1.266 1452 &80 STDA 1000 17 160 3. 160 -5
LSTNW- 150 00G 3 167800 1515 2218 70 STD-1 1000 25 116 ns 216 202-1508

Sce footnotes st end of table.

6861 TT1dv ¢
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TABLE VI {d)(1). : i jsti
" il -flex .
{pawer and lighting). - Continued
o Ampadity, each conductor
' {pmpy, max)
. de or 60 Hz 400 Hz
MIL-C- Gable typo Conductor | Number | Arcaof Cable Cable Radius CDR - Rated NSN
desigration size: AWG | of con- each - overall welight of bend D woltags, 4wrc src 40°C src 614301
orMOM | ductors | conductor | diameter perit min max, Ambient Ambient | Ambilent | Amblent
incable | (MCM) max. approx | (inches) (RMS) .
(inches) (ibs)
U404 |LSTNWA- 3 16 3 2580 0.461 0.107 13 STD-1 - 1000 n 10 1 10 203404
LSTNWA. 4 11} 3 4.110 A 130 20 5TD-1 1000 18 17 18 17 2033518
LSTNWA. 9 10 3 10,180 L7 am 15 STD-1 1000 » ¥ » % 02-3819
LSTNWA. 14 3 k] 13050 7] 305 5 ST+ 1000 ) &7 5 &7 WY
- LSTNWA- F < 7 3 2081 210 Al? 35 STD-1 1000 ® o4 69 64 2023521
LSTNWA. 50 3 3 52520 1019 868 45 STD-1 * 1000 110 101 ne 101 202-352
LSTNWA- 18 1 ] 8349 1184 1.2% 50 STD-1 1000 143 136 142 1% 2152
LSTNWA- 100 0 b} 105.600 1318 1510 60 STD-1 . 1000 174 160 1 160 202-3524
LSTNWA.- 150 000 3 162.800 1568 aumn 10 5TD-1 1000 s 116 35 Fil 202-3528
24643443 | LS28)- 7 7 | 20,820 0513 0.258 5 STD) 1000 56 49 56 49 205-3536
LS25J- b 9 2 13.0%0 345 232 15 STD4 1000 42 k] 42 k] 202-T749
LS28). 11 10 S | 10.380 AS0 J6d 23 STD-3 1000 k) | F ] 16 14 226914
LS25). 12 12 2 6530 A3 AM 20 STD-3 1000 D 17 16 14 200-TH8
LS2sl. 14 14 1 g : 50 083 20 STD-3 1000 16 1" 16 14 20.TH7
Ls2sJ- 18 16 1 1425 A3 - O 20 STD-3 1000 13 1 - - 202-T746
1 8153 18 13 1 1.900 o D60 15 STD-) 1000 1 .B - -— 2126973
LS28J- 0 20 2 1.216 290 56 15 5TD-3 1000 [ 5 - - 2001169
L528J- n F+] 2 0.754 275 050 10 STD3 1000 3 3 —_ - 208-3645
UHANA) | LSISIA- ? 7 2 Axn0 . JAb3 o r i) 3 §TD-3 600 L] L1 ] 49 2053640
LSISIA- 9 9 1 13090 395 am 15 STDJ 600 a » 2 L 205-517%
LSISJA- i 10 2 10.380 310 200 5 STD3 &00 n 3 16 14 2053639 °
LS2SIA- 12 1 ] 6330 ABY .163 20 STD-) 600 pal 17 16 14 2086876
LS25JA- 14 " 2. n A00 .08 0 STD-3 &0 16 14 16 14 2000375
LS25JA. 18 18 2 1416 & 1] 093 0 STD-3 600 13 1 — — 203-3638
LSI18JA- 18 18 2 1.900 350 076 13 STD-3 600 10 ] - - 200314
LS2SJA. 20 0 2 1216 340 17} 13 STD-3 600 ] 5 - - 208-3667
LSISIA. b a 1 0.754 328 063 15 STDA 500 k| 2 - - 215-36668
2464343 | LS3SJ. 9 9 3 13.090 520 310 s STD-}: 600 kX n b 1] n 202-7753
LS3SJ. 12 11 k] 63530 ASS 170 3 STD3 600 21 15 21 15 202-7752
L35} 4 4 3 1811 an .ot 10 §TDa a0 L) 11 18 12 202-T15L
LS3s). 16 16 3 2428 M0 o088 20 " STD-3 600 n 10 In . 10 205-3637
LS3SJ- 18 18 3 1.900 32 s 20 §TD-3 600 9 7 9 7 202-T150
L538J. 0 20 3 1216 . 300 D64 15 STD-3 600 6 3 6 5 22-T

See footnotes at ¢nd of table.
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TABLE VI(d){1).  MIL-C-24643 cable ratings and characteristics,

6861 T¥2dv ¢

Ampacity, each conductor
{amps
& or ) Hz 4A0H:
MIL-C- Cable type Coaductoy | Number |  Aseaof Cable Cable Radius CDR Rated NSN
daalgnation shze: AWQ | of con- cach overall weight | ofbend iD volmgs, | 40°C 50°C ¢ we s148.41
or MCM | ductors | conductor | dlameter perft min : max Ambient | Amblent |Amblent JAmblent
tncadle | (MCM) max, approx | (inches) (RMS)
(inches) )
1.538). a a 3 0734 0.285 0054 13 5TD3 600 3 2 3 | 200170
2464343 | LSASJA. ¢ 9 3 13.090 L0 A50 kL) STD-3 600 »n 7 n n 202-7754
151804, 12 1 3 4530 o8 207 r L STD3 600 n 13 u 15 2026976
LS3SJA- 14 14 3 a3 A0 128 .20 STD-3 600 14 12 14 n 2069745
LS3ISJA- 16 16 3 2425 . 330 .107 0 STD-3 600 n . 10 1 10 2083642
LSISIA- 18 18 3 1.900 375 096 0 STD-3 . 600 9 7 9 7 205-3641
LS3SIA- 0 0 3 1.218 330 L81 15 STD-} 600 6 5 [ - 2053669
LS3SIA- u n 3 a4 s 058 15 STD-3 £00 1 1 3 2 25-3568
2404243 | LS4S)- " 4 4 i 395 128 25 STD3 660 1n 9 -_— -— 202-6975
LS4S)- 16 16 4 2426 50 o .35 STD-3 600 9 7 - - 204-4857
LS4S]. 20 2 4 1216 320 048 0 STD-3 600 6 3 - - 0271
2454343 [ LSASIA. 14 14 4 3N A4S A58 15 STD-3 600 11 9 - —_ 205-3643
LS4SIA- 16 16 4 2426 A10 133 5 STD 600 9 ? -~ - 200-69T1
LS4SIA- 0 2 4 1218 30 091 10 STD3 600 6 5 - - 1'12-6999 .

Sec footnotes at end of table,
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TABLE VI(d)(2).  MIL-C-24643 cable ratings and characleristics,
{control). - Continued :
Ampaciy, eads conducior
{ampe, max)
. deor60Hz 400 Ha
MIL-C- Cable typo Conductor | Number | - Areaof Cablo Gable Radls | CDR Rated NSN
deaignation slze: AWO | of coo- each ovenall weight of bend 1D valtags, | 40°C 5rC 4rc seC 414501
or MOM | ducion | conducior | diameter perii min . max Ambient Ambient | Ambient | Ambient
ineable | (MCM) max apprax | (inches) (RMS)
| (inches) (e)
Us15S  [LSINWE. 8 8 4 16510 0.%40 asn &0 STDA - - — - - 210-2M43
USNSS [LSINWAR B 3 A 16310 750 ) &0 STDA - - - - - 2055308
HEAYS4 [LSANWS. 6 12 [ 63530 £7 66 53 STD-1 - - - - - 2019059
2464354 [LSENWAS 6 13 é 6530 ] AD 58 STD-1 - - - - - 2019050
USMVIL |LSMNW- 7 18 7 1520 A00 08 15 | sTD1 1000 | a¥ oY sV | ¥ | 209
LSMNW. 10 18 10 1620 AS5 A7 13 STD-1 1000 128 96 T 128 96 2046997
LSMNW- 14 18 1" 1.620 518 88 20 STD-1 1000 123 o/s 7)) 96 2053644
LSMNW. 19 18 19 1620 590 AT 20 STDA 1000 123 98 128 96 2038503
LSMNW. 24 18 u 1.620 a3 259 28 STD-1 1000 126 93 /5 oS 2029020
LSMNW. 3 18 30 1.620 8 00 28 STD-1 1000 16 o5 12/5 s 202-5021
LSMNW. 37 18 31 1620 TS 281 10 STD-t 1000 s 9s 1246 95 219022
LSMNW. & 18 “ 1620 £90 M7 s STD-1 1000 128 o4 125 94 2029023
Ue4ys1 |LSMNWA. 7 18 7 1520 ASO J11 18 STD-1 1000 128 96 A s 2029024
LSMNWA- 10 13 10 1520 345 154 15 STDA1 1000 128 96 13 95 2025028
LSMNWA- W 18 14 1.620 Y 181 20 STD-1 1000 128 9/6 123 96 2029026
LSMNWA. 19 1B 19 1.620 £40 o 20 STD-1 1000 1278 - 9% 13 o5 2009430
LSMNWA- 24 18 2 1.620 s 29 28 5TD-1 1000 16 93 125 s 200-9431
LSMNWA . 30 18 20 1.620 s a9 25 | stoa 1000 12/6 s 125 93 202-9077
LSMNWA. 37 13 37 1.620 50 395 20 STD-1 1000 12/6 93 125 ors 200-9432
LSMNWA. # 18 “ 1620 40 A8y Y STD-1 1000 12/8 94 123 94 22597
246434 | LSMS- 37 16 N 2.580 800 518 50 STD- 300 s o s " 2019522
UAVM | LSMSA- 3 16 n 2580 450 £76 5.0 STD-1 200 15 " s ] 202-6967
2464375  |LSMU- 7] p.i} T 11 400 KLY 30 STD-1 00 - - - - 205.9120
U649 [LSMUS- 14 20 4 111 AB0 nr 55 STD-1 0 — —_ - - 24-0570
UAY9 | LSMA- " 20 4 L1 ASD 160 30 STDA 200 - - - - 204-0569

Sec footnotes st end of table.
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TABLE VI (d)(3). MIL-(-24643 cable ratings and characteristics,
and instrumentation). - Continued
: Ampadliy, each conductor
{am:
de or 60 Hz 400 Hx
MIL-C- Cabls type Cooductor | Number| Aseaof Cable Cable Radiue CDR Rated NSN
deslgnation ake: AWQ | of con. each overal) weight of bead D voltagn, awe 50rC «rC $°C 614501
or MCM | ductors | conductor | diameter pecht min. mac  |Amblent | Amblent |Ambieat |Amblent
incable | (MCM) max, spprom {inches) (RMS)
(inches) ({bs)
U4V | LSISSOMA- 18 0 16 0.700 0818 0360 55 STD- 300 - ~ - - 205-3656
LSISSOMA- 20 e 0 200 955 AL? 80 STD- 300 - - - . 205.3657
LSISSOMA- 40 n 40 S0 1238 156 13 STD-1 300 - - - - 2083458
LSISSOMA: M 1 0 00 1.608 1.7%8 100 STDA 00 - - - — 2053559
WMW- 0 p ] 15 TR0 | OUES | 03D 33 SO 300 - - - = XS
LSSSOMU- 20 n 20 .30 905 381 60 STD-1 0 —_ - - - 208-5465
LSISSOMU- 40 n 40 00 1.188 .no 75 STD-1 00 - — - - 203-6582
LSISSOMU. 70 n o .00 1358 1751 105 STD-t 30 - - - - 2m-3308
2464328 . | LSISSOMUS- 16 2 16 00 O.8A% 044 103 STD-1 300 - - — - 2029540
LSIS50MUS- 20 z 20 X0 e 314 113 STD-) 00 - - - - 2029541
LS1SSOMUS- 40 n 40 0 LUS 587 150 STD- 00 - - -— - 2009542
LSISSOMUS- 70 n 0 00 1618 2188 193 STD-4 a0 - - - - 06583
2464339 | LSISTSMA- 8 n (] 700 1.080 0512 63 STD-2 00 - - - - 202-3531
2464339 | LSIS1sMU- 8 - 1 [ 700 1.030 352 63 SID-3 30 — — - — 22-BATE
2464341 | LSISA. 7] n_ 1111 1.040 698 [z STD: 600 — - — - 200-4069 |
64341 | LSISAU- “ 22 “ 1111 0.9%0 638 635 STD-2 600 - - - - 205.5143
[T [ISISMA- 5§ a ] 700 50 156 13 STD-7 o — = e - ATDER |
ISEMU-—__ 3% i) 3 ) 300 T kI1] STD-J oW | — = — — 206
AT [ (SIS0 % 0 ) L1 588 642 60 STD-2 600 — - — - 2034065
. 12 4 1620 v — - - —_ - - - - —

LS1SU- &0 .1} &0 1 1310 1.060 100 STD2 600 - - - - 225047

2464341 | LSISUA. ¥ 20 n 1111 1.038 om &0 SID-2 500 - - - - 4068
18 4 1620 — — - - - - - - - -

LSISUA- 60 20 60 1111 1.360 1102 100 STD2 600 —- - - - 2053654

AT | LS2A- © n 80 0700 140 o1 0 | LS 00 - o - = WA

2464337 | LS2AU- «Q a2 80 G 130 nl 40 TELS 600 - - - - 202-8473

2454327 | LS2AUS- 40 b33 80 700 143 501 170 | TEL3 500 - - - - 2028475

2464338 | LS2CS- 6 26 12 amn 0430 126 L] STD$ 00 - — - - 203-9464
1LS2CS- 18 2 3% 278 590 238 70 STD46 300 - - - - 202.9058
LS2CS- 41 % B4 m 800 A19 95 STD-6 00 - — - - 200-5467
Ls2cS- 60 2% 120 an 0 562 113 STD-6 200 - — - - 202-9059
LsIcs- n % 154 am 1.07%0 51 130 STD-$ 300 - - - — 203-9468

2464101 | LS25A- 3 n & 00 052 206 as STD-2 600 - - - - 2029546

Sce {ooinotes at end of tabte.
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TABLE VI (d)(3). 2 i racteristics,
non-watcrtight, non-flexing service,
. (clectronic, communication, and instrumentation), - Continued -
Ampacity, each conductor
dcor60 Ha 400 Ha

MILC- | Cabletype Conductor | Number| Arcaof Cable Cable Redin | CDR Rated NSN

designation size: AWQ | of con- cach ovensll weight | of bend ID volugs, | 40°C L &c s0°C 614501
orMCM | ducton | conductor | dlameter perh min msz  |Ambienl | Amblent | Ambleat | Ambieat
In cable (MCM) max. appeox {inches) (RMS)
(inches) (lbs)

464301 | LS2SA- ? a " 0.700 0710 | 0298 45 | stpa 600 - - - - 200-7621
LS25A- 10 n 2 200 80 A2 50 $TD-2 400 - - - - 2007622
LS25A- 14 n z 00 K] s | a0 ST-1 600 - - - - 2047020
LS2SA- 19 a 3 0 1.090 3 65 STD2 600 - - - - 2037623
LS25A- U a 4 700 1250 1.0% 73 | SID2, 600 - - - - 2030383
LS25A- 0 a 60 700 1330 1.256 75 STD-21 600 - - - - 2030384
L525A. 1) n " 00 1430 1545 1ns STD-2 600 - - -~ - 20385
LS25A- “ a e 00 1600 1565 | 130 STD-1 . 600 - - - - 21385
LS2SA- 61 n m 700 1% .| a7 145 STD2 600 - - - - 2034067

84301 |LS25U- 3 n 6 700 0520 0.170 as STD-2 500 - - - - 2000382
LS25HJ- 7 n " 0 660 285 43 STDA 600 - - - - 2029543
LS25U- 10 n 2 00 £ a6l 30 | smDa 500 - - - - 2029544
LS25U. u . . M0 930 558 40 STD-2 600 - - - - 204-8939
LS25U. 1) n » 700 1040 m 63 STD-2 600 - - - - 200-7518
LS25U. U a 3 00 1210 5 15 STD-1 600 - - - - 204-228§
Leagt. » n £0 J0 1.280 1178 a0 STD22 &0 - - - - 287619
LS25U- » n ™ b i 1330 1459 as STD2 60 - - - - 2029545
Ls2sU- “ a 8 M0 1.550 1509 20 STD-2 600 - - - - 2044371
LIsU- 61 n in 200 140 1209 100 STD-2 00 - . ~ - 203760

U543l |LS2SUS. 3 n & 700 0.580 0251 10 STD-2 00 - - - - 200387
LS25US- ? n " 00 0 367 85 STD-2 600 - - - - 2044265
LSI5US- 10 n 2 700 B9 A96 110 STD-2 600 - - - - 2030388
LS25US- ] n . 700 590 il 120 STD-2 600 - - - - 2029547
LS2SUS- 1% n kL N0 1.100 915 135 STD-2 60 - - - - 2030299
LS5US P! n b 70 L.270 1151 55 STD-2 505 - - - - 025548
LS25US- 30 n & 100 1340 1470 160 STD-2 600 - - - - 2029549
Ls25US- n n M 700 1.440 18 175 §TD-2 600 - - - - 209550
LSSUS- “ n 88 00 1610 | 2080 195 STD-1 500 - - - - 2029551
LS25US- 61 n 2 700 1.800 1540 20 STD-2 &0 - - - - 200390

]

See foolnotes at end of table,
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TABLE VI (d)(3).  MIL-C-24643 cable ratings and characieristics,
nan:walertight, pon-flexing service,
i i i jon), - Continued
Ampacity, each conductor
{ max)
. dear 80 Hr 400 Hz
MILC. Cable type Conductor | Number| - Areaol Cablo Cable Radivs CDR Rated NSN
desigratlon ske: AWG | of con- each overall welght of bead D woltags, |" 40°C rC «rc src 614501
or MCM | ductors | conductor | diameter perh mis. max. [Amblent | Amblent |Ambieat |Ambieat
Incable | (MCM) max spprm | (inches) (RMS)
. - |_ (Ginches) {ibs)
64345 | LS2U- 10 ‘ k] ¥ 0278 0480 418 40 TELA 300 - - - - 2028477
LS3U- 15 26 b ] gy 350 164 - 30 TBL-3 300 - - - — 2028478
LS2u- 19 % B 218 380 .1as 60 TEL-} 300 - — —_— - 2029048
LSIU- 3 % &0 an 00 2517 10 THL-) 300 — — - ~— 202-904%
LS2U- 45 % 20 I A% 50 as TEL-3 X0 - - — — 202.9050
LU & 25 120 278 S60 A2 10.0 TEL-3 00 — - ase o 202-9051
UG4S | LSIUA- 10 i 20 by 530 J43 40 " | TELA 300 - L -— - 202-9052
LEIUA- 15 b b+ Jamn 410 A9 50 TEL-3 X0 - - - — A2H053
LSJUA- 19 F/ k- am £30 216 60 TEL-3} . 30 - ~— -— - 225054
LS2UA- 3 u 60 ] 750 290 70 TEL-3 X0 - — - - 2-5G558
LSIUA.- 43 25 ] Im 920 24 as TEL-3 00 — - . —— 2029036
LSIUA- 60 W% 10 am 1010 A8 100 ‘TBL-} 300 - — - — 2029057
2464328 | LSASA- 3 18 9 1620 0,750 309 43 STD-2 600 -— e — — 2009509
LS3SA- ? 18 21 1.620 960 387 &0 8TD-2 &0 — — - — 203-5354
L51SA. 10 18 k1] 1.620 1240 BsS 15 STD-2 600 - —_ - - 212-3489
1S35A- " 18 4 1.620 1.340 113 8s 5TD-2 600 - — — - mMm-3512
LS3SA- 19 18 57 1.620 1.480 1.442 20 STD-2 600 - —_ - - 202-0689
LS1SA- u 18 m 1.620 1.720 1.905 105 STD-2 600 - e - — 2026968
LSISA- k(] 13 S0 1.620 1.820 1266 11.0 §TD-2 660 - - - — 26969

Sex footnotes at end of table,
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TABLE VI (d)(3).  MIL-C-24643 coble ratings and characieristics,

) ig} flexi s
{clectronic, communication, and instrumentation). - Continued
Antpacity, each conductor
pix)
. . deoré0 Hz 400 Hx

MIL-C. Cabla type Conductor I’iumbel Areaof Cable Cable Radius CDR Raied NSN

designation sze: AWQG | of con- ench ovenll weight of bend ID woliage, «rc XC 4rC rc 614301
or MCM | ductors | conductar | dlameter perh min. MAX, Ambient Ambicat | Amblent | Ambien:
lncable | (MOM) MAK. approx (Inches) -1 (RMS) .
{inches) {its) . :

U643/15 | LSISA- kr) 18 11 1.620 1.980 2781 120 STD-2 600 —_ - —_ - 2053174
L535A. “ 18 132 . 1.620 2200 139 130 STD-2 600 - - - — 029510
UGV | LS3ISU. k] 18 9 1620 - 0.700 0.262 43 STD-3 600 - - - - 202-487
LSI5U- 7 18 21 1.620 910 328 65 STD-2 600 - - - — 203-3300
L535U. - 10 13 0 - 1620 L1%0 iyl | 13 STD-2 600 -— -— L - 202-8457
LSasu- 14 18 41 1.620 1.290 1.054 LX) §TD-2 600 - - - - 202-8458
LSSU. 1% 18 n 1620 1.430 1153 9.0 5TD-2 600 - - - - 202-ME88
LS3sU- U 1B 7 1.620 1670 1.799 105 STD-2 00 - - - - 22-8469
LSISU- k(] 18 0 | 1520 1.0 21266 no STD-2 600 — - - v 2029508
LS3suU. » 18 i 1620 1.930 1.664 110 STD-1 500 - - -— - AL-B0
LSISU- “ 18 132 1.620 2,150 an 130 STD-1 600 - -— - -_ -0
U635 | 15I5US. 3 18 9 1520 0.1 0A44 923 STD-2 600 - - - — e 2o )
L53SUS- 7 18 n 1620 . M ™ 120 STD-2 600 o - —_ - 202-0690
LS3I5US. 10 18 20 1620 1.250 1.081 15.0 STD-1 600 - _— - -— 202-0691
LS1SUS. 14 18 42 1.620 1350 1416 . 165 STD-2 600 -— - - —-— 202-4%
Lsisus 19 1t 1 1 s 1490 1802 180 sTDR2 &0 = - — - m-em
LSISUS. u 18 n 1.620 LT 1190 110 STD-1 600 - - - - 204-4859
LS3SUS- X 18 90 1.620 1.830 1605 no 5TD-2 600 - - —_ - 2044860
L5ISUS- » 18 1 1620 1.5%0 0 1.0 STD-2 600 —-— - - -— 22672

Sex fontnotes at end of table.
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TABLE VI(d)(3). MIL-C-24643 cable ratings and characteristics,
i icati i ion). - Continued
— (ampy. o)
&or&0H;: 400 H:

MIL-C- Cable type Conductor | Number |  Area of Cable Cable Radius COR Rated NSN

designation plze: AWG | of con. cach ovenall weight | ofbend D wlage, | 4rC src 4rc src 614301
or MCM | doctors | eonductor | diameses pertt min max, JAmbicnt | Ambjent | Ambicat | Ambleat
incable | (MCM) max. apprax (inches) (RMS)
(inches) {s)

WA | LS3SyS- “ 18 132 15620 2210 1908 %S STD-2 600 - - -~ - 2044861
U | LSIU- 3 18 9 1620 0.620 01 43 STD4 300 - - - - 200D
LSIU. T 18 21 1.620 A10 I58 is STD4 0 - -— - - 253835
LsiU. 1 1B 3% 1620 1.090 491 13 STD4 200 - - -, - 2044864
U6433T | LS3UA- 3 18 9 1620 05 138 is STD4 00 - — - - 2044865
LSIVA- 7 18 un 1420 880 als 58 STD4 200 - - - - 2044856
LSIUA- 12 18 3% 1620 1.140 sn 15 STD4 400 - — - — 204-6996
US43 LSMRI- D15 20 | 1020 ms 010 - STD-) - 3 3 - — 202-7764
LSMRI- D23 16 2 2580 A0z o0 - STD-3 - 8 [ - - 2085455
LSMRI- TS 16 3 1380 102 033 - STD-3 - ? [ 9 - -_— 208-3627
464352 |LSTPNW- 13 7] 3 0.640 238 ou 14 TEL-) 300 - - - - 05-3670
LSTPNW. k) &2 § 540 3o . i 1.0 TBL-3 X0 - oe -— - 205-3671
LSTPNW- 5 /] 10 H40 365 - T089 13 TEL-3 300 - - -_ - 205-3672
LSTPNW. 10 a 0 50 - AT0 104 13 TEL-} 300 - - -_ — 206-7518
LSTPNW- 15 n 0 540 530 .18 20 TEL-3 200 - - - - 205.37
LSTPNW- 20 n 40 640 375 AT2 20 TEL-3 00 - - - - WS4
LSTPNW- %0 n 60 HA0 680 255 25 TEL-3 300 - — - - 2018819
LSTPNW- 40 n 80 540 765 Js 10 TELA X0 - - - - 2018820
U64332 |LSTPNWA. 13 o) 3 640 288 ox 10 TEL) 300 - - - - 201.8821
LSTPNWA- 3 n ] 640 260 062 10 TEL-} X0 - - — -— 2019546
LSTPNWA- § n 10 640 Al5 on 15 TEL-3 300 - - - - 2018522
LSTPNWA- 10 n 2 £40 3520 12 13 TEL-) 300 - - - - 2019547
LSTPNWA. 15 n - 840 580 281 6 | TBL3 30 - - - - 201-9548
LSTPNWA- X 2 40 540 628 .1/ ] 20 TEL-} 30 - - —_— - 2015549
LSTENWA- 30 n 60 £4D .10 288 28 TEL-Y 300 - - - - 201.9550
LSTPNWA- 40 n 80 540 818 y 30 THL- 300 - — - - 2059311

Scc fooinotes at ead of table.
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TABLE VI (¢)(1).  MIL-C-2464] cable ratings and characteristics,
- toht fiex "
(power and lighting), - Continved -
Ampaciry, each conductor
)
MILC- | Cadletype Cosductor | Number| Areaof Cable Cabke | Radis | CDR Rated NSN
designation size AWG | ofcon- | each ovenll weight | ofbend ID volage, | 40°C srC “rC SC 6145.01
orMOM | ductors | conductor | diameter peeil min. max. |Ambient | Ambient | Amblent | Ambicat
Incable | {MCM) maz, apprax {inches) (RMS) .
{inches) {bs)
U1 |LscvsPe 4 3 3 $2.620 1450 1328 g0 | smoa &0 100 100 5 2029490
3 1 33,090 — - - - - - - - -
Us433  |LSDHOP- 3 16 2 23580 0425 0101 0 | ssY 60 2 2 ey 3i 2015494
LSDHOF- 4 7 2 4110 A60 a7 33  {sosV 600 0 n ) 27 2007148
LSDHOR-" & v 2 6530 10 150 40 | sTDAY 0 a » A v 2002006
LSDHOR- 9 9 2 9.045 50 am s | soal 600 50 & 30 48 202-2067
LSDHOR. 14 " 2 1407 708 = 30 | smal 600 & s & 4 2030365
LSDHOE- B ) : 12510 260 295 65 |smaV 600 80 n 0 n 202-2008
LSDHOR- % s 1 100 560 550 713 | sTDaY 00 90 B 5 B 203:2039
LSDHOR. & ] 2 84.230 1450 1359 no |smalt 00 169 12 169 152 202-0661
LSDHOF. 250 230 2 252700 - 2.100 2811 170 | sTDAY 600 m 287 288 2% 2020662
LSDHOR 400 400 1 413500 2500 asu 00 |smaV &0 aan m 0 262 2020663
46433 |LSFHOP- 3 16 4 1580 0430 0.130 | smoal 600 17 . 15 17 16 201.9498
LSFHOR- 4 M P 410 - 550 J6S 45 | smaV 600 PL) 2 n 1 2020672
LSFHOR. 9 9 ‘ 9.045 560 281 53 | sma 600 % M 3% k" 202067
LSFHOR. 4 a 4 42110 1.380 1210 no |}smal 600 ™ n. » n 2020674
LSFHOF. 60 @ 4 61250 1510 1550 120 | SID3 600 9 80 9 80 2029491
LSFHOR- 13 1 ‘ 137.800 2000 288 160 | soad 600 18 148 155 140 2020678
46413 |LSSHOF- 3 16 1 1580 0210 0017 15 | stoal 600 P 18 2 18 201953
LSSHOR- D ) 1 20820 AGD 143 s | soat 600 &8 80 83 80 2019531
LSSHOF. 60 @ B 61260 600 M 50 |smal 600 162 153 162 153 2019532
LSSHOR- 150 150 1 153,100 e J69 70 {STD3 600 285 26 285 263 2104000
LSSHOR. 200 200 1 199.100 580 966 8o |smal 600 n 306 - - 201.9533
LSSHOR 250 250 1 252.700 1088 1318 8s | smpal 600 w 362 - - 202-2081
LSSHOR. 00 $00 1 $00.000 1430 2.588 ns |smwa¥ 600 602 57 - - 202-2052
LSSHOR- 650 50 1 650,000 1410 309 1o |sma 600 6% 658 - - 202-2053
LSSHOF- 800 800 1 812.700 1670 3306 1ns | sma 600 800 ™ - - 2019534
US4311 | LSSSP. 200 00 1 300.000 1.100 1.287 66 - 600 - - - - 204-5529
usin  |LsTHOR- 3 16 3 2580 0450 0.094 35 | smaV 600 19 17 19 17 2020654
LSTHOF- 4 14 3 4110 ABD 136 40 |smalt 600 2 n Pl 23 2053626
LSTHOR- 6 n 3 6530 550 aw 43 | sma¥ 600 n N B n 2020665 °
LSTHOF- 9 9 3 9.045 600 201 s |stoal 600 38 3 3 » 2020666
LSTHOR- M4 14 3 1407 750 M6 &0 |smaV 600 50 4% 50 “ 202.0667

Sec foolnotes at end of (able,
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TABLE Vi (e)(1).  MIL-C-24643 cable ratings and characieristics,
- ight 0 "
{power and lighting), - Continued
Ampadlty, each conductor
{amps, max)
. : & or60Hz W0z
MILC- | Cabletype Conductor | Number{ Areaof | Cable Cabie | Radis | CDR Rated - NSN
designation the: AWG | ofcon- | each overal weight | ‘ofbend iD voluge, | 40°C src wc s 614501
or MCM | ductors | conductor | diameter perll min. mavL Amblent Ambient | Amblent |Ambleat
’ Incabte | (MCM) max. apprax | (lnches) (RMS)
(inches) (bs)
usy3 |LsTHOP- B ? 3 22910 0.500 0.506 70 | spa¥ 00 ] o y o 2020658
LSTHOR 42 Q ) 42110 1.250 986 100 |sma¥ 600 " T % 85 2020669
LSTHOR. 150 150 3 153.100 1820 247 13s | stoad 600 197 180 97 | 1@ 2035384
LSTHOR. 250 | 1250 3 252700 2240 AN 180 | sTDAY 600 287 4 - — 2020670
LSTHOP- 400 pr 3 | a13s00 1800 6128 no |sma¥ 600 400 %S ns | o2 202061
LSTHOR 800 | 500 3 | so000 3100 7313 250 | sma¥ 600 500 450 B | 202-2040
LSTHOR- o0 | &0 3 | so00m 3150 296 130 [ sa¥ 600 500 150 - - 2035385
Seq footnotes at end of tahile.
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TABLE VI(c)(2). MIL-C-2464% cablc ratings and characteristics,
- ikt 1 :
{cantrgl). - Continued
Ampacdity, each conductor
{amps, max)
. dor60Hz 400 Hx
MIL-C- | Cibkiypo Conductor | Number| Areaol Cable Cable Radius | CDR Rated - NSN
designation size: AWG | of con- each overall welight of bend ID valtage, wc soc 40°C sorC 6145-01
or MOM | ductors | conductor | dlameter perht min max Ambieat Amblent | Amblent | Ambient
inesple | (MCM) max. approx (inches) 5) ) :
{Inches) {ibs)

UAY?  |LSMHOR. 7 16 7 2580 0.500 0.164 40 STD-1 & | naV o wt | sl | :mams
LSMHOF- 10 16 10 2380 588 24 43 STD-1 600 1 96 mw 9% 20-5388

LSMHOR 14 1 " 1380 £33 290 50 STD-1 600 17 95 . wr 96 202-2789

LSMFOR. 19 16 19 2380 708 20 58 STD-1 600 nn o6 usa 9% 202.27%

LSMHOR. 4 % M 2380 5 AS7 as STD-1 &0 Wy 96 nwa /5 20221

LSMHOR. X 16 20 2580 . 213 41 .63 $TD-1 600 w7 9/6 uwn o8 2209

LSMHOR. 37 16 7 2580 - 2 L4 15 STD-1 600 s 9 ns 2. W22

LSMHOFR. 44 16 “ 2580 1.000 m 80 STD-} . 600 1w n 104 0n 2035389

LSMHOR.  #t 18 61 1380 LI7 1125 95 STD-1 £00 13 N 1na on 2022794

* Sec footnotes st ead of table.
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TABLE VI (¢)(3)..  MIL-C-24643 cable ratings and characteristics, .
non-walertight, non-flexing service,
i i ion), - Continued
Ampacty, each conductor
{smpe, max)
dc or 60 Ha 400 Hz
MILC | Gabletype Conductor { Number|  Areaof Cable Cabke Radlus [ CDR Rated NSN
designation size: AWG | of coa- each oversll weight of bend 1D voltage, 4rC rc 4€C sorc 6145-0}
or MO | ductors | conductor | dlsmeter perft min max. JAmbient | Ambieat | Ambieat | Amblent
incable § (MCM) max. spprax (inches) (RMS) .
(inches) ()

UGV | LSISP- 1 W p)| 1.620 1.040 018 20 |'sma - - - - 202-M9)
245432 |LSDCOP. 1 2 ] 1.020 0.250 01 - STD- 200 - - - - , 2019517
LSDCOP. 13 18 2 1620 s 050 - STD 300 - - - - WL
LSDCOP- 2 18 ] L6270 330 253 - STD-) 00 - - - - 200271

Hs4  |LSMCOs. 2 18 3 1620 460 130 - SPLA 600 sslf wl sl |l | massss
LSMCOS- 4 18 4 1.620 510 167 - SPL3 600 5N an sn aa 2002718

LSMCOS-  § 0 5 1020 3% 01 - SPLA 600 1511 2n i mn 203-5400

LSMCOS- 6 n 6 1.0 AB0 02 - SPLA3 600 1871 ;) FLY)| m 2022823

LSMCOS- 7 1B 7 1620 595 an - SPLA 600 ins s 3 | 423 20227

U638 |LSMMOP-  § 2 s 0404 208 059 - STD: 00 n 3n - - 02-2829
U6l |LsTcoP. 2 18 3 1620 M8 067 - STD-) 200 6 - s - - 2035383
U1 |LsTTOP. 3 2 6 1020 AB0 13 40 TEL) 00 s T 5/ an 2019538
LSITOP. § 2 10 1.020 5% 154 50 TEL) 300 N an n an 2026958

LSTTOP. 10 20 2 102 700 259 s TEL3 300 sn in 5n an 2019539

LSTTOP- 15 20 2 1020 £ a8 6S TEL3 300 5n 405 5n 403 202-3536

245413 JLSTTRS. 2 20 4 1.020 £80 2m 10 STD-2 00 - - - - 202-2831
LSTTRS- 4 20 8 .02 740 281 11 STD-2 300 - - - - 2035401

LSTIRS & 2 12 1.0 £8) g 15 STD2 300 - - - - 202-2832
LSTTRS- 8 20 16 1.0 9% AU 17. STD-2 300 - - - - 202.28%)
LSTTRS- 1 20 20 1.020 1.080 361 20 STD-2 300 - - - - 202-2834

LSTTRS. 12 20 % 1.620 1100 I 20 STD-2 300 - - - - 2022838
LSTTRS- 16 20 n 1.0% 1190 am 22 STDA 30 - - - - 2035402

2464313 |LSTTRSA- 2 2 4 1020 0.7 9 4S5 STD2 200 - - - - 202-28%
LSTTRSA- 4 20 8 1.020 ™ I 50 STD-2 300 - - - - 203340
LSTTRSA- 6 20 12 100 5% AN 35 STD2 300 - - - - 2022837

LSTIRSA- 8 20 16 102 1.040 s 63 STD2 300 - - - - 203344
LSTTRSA- 10 20 20 1.020 1.130 357 70 STD-2 360 - - - - 2033405

LSTTRSA. 12 2 7] 100 1.150 508 70 STD-2. 200 - - - - 210-2346
LSTTRSA- 16 2 n 1.020 . 1240 6 15 STD-2 300 - - - - mun

v Ind/Avg indicates the maximurn current for each conductor {Ind}, and the maximum current (Avg) for esch conductor when all conductors in the cable arc used,
May be STD-1 or LTRS, manufactures’s option.
¥ May be STD-3 o1 STD 4, msnufacturer’s option.

¥ 514500
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5.7 Cable classification (MI1-C-24640). Cables specified in MIL-C-24640
are listed in table VII under the following general classifications:

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

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

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

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

55
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See footnote at end of table.

TABLE ViI (a)(1). MIL-C-24640 cahle ratings and chacacteristics,
Loht (with circuil integrity) e }
{power). :
Ampacity, each conductor
{amps. max)

. dc o7 60 Ha 400 Hy
MILLC- | Cabletype Conductor | Number| Arcaof Cable Cabie Rediva [ CDR Rated NSN

designation sizes: AWG | of cos- each avenall welght | ofbend | . ID volugs, | 4rC sre «c src 614501

or MOM | ductors | conductor | diameter perh min meax Ambient Ambicst | Ambient | Amblent
Incable | (MCM) maL madmum | (inches) _ (RMS)
(inches) (bs)

us022 | 7KXW 3 16 1 2580 0.339 0108 20 STD. 00 |um¥Y Jupel | sm¥ Lol | 2482

TXW. 4 M ? 4110 ADd 38 13 STD-1 600 26014 2413 wie | 24m M-a2
1464022 | TXWA- 3 16 7 2560 389 138 30 STD-1 0 1511 14110 1 | o | s

TXWA- 4 u ? 4110 AS4 m 35 STDA 00 24714 un3 . 214 | 2403 2251380
‘U019 | DXOW- 3 16 2 2980 a8 088 40 | sT™q 500 n oo 1 17 082664

DXOW- 4 1 1 4110 - 354 an 43 STD-1 600 rr) 20 n 20, | 68
UGA0N9 | DXW- 3 16 2 2360 257 048 20 STD-1 - 600 ) 12 n 12 149185

DXW- 4 " 1 4110 am D63 13 STD-1 600 n 2 n 20 248317
154019 | DXWA- 3 16 2 1580 307 057 20 STD-1 &0 13 12 1 12 249318

DXWA- 4 ) 2 4110 as 089 25 | sma &0 2 m n 2 D501
M |FxOw- 3 16 4 2550 350 116 42 STD-1 &0 H 10 1 1 -~

FXOW- 4 14 4 4110 394 Jié6 50. | STDMi 0 ii i0 i i0 -
UGN |FXW- ) 16 4 2580 286 069 30 STD-1 0 1 10 T 10 125219

PXW. 4 " 4 4110 3% 102 30 SIDA 00 18 17 18 ) 2152154
64021 | FXWA- 3 16 4 2580 336 o5 10 STD-1 600 11 10 1 10 2248319

FXWA- 4 1 4 4110 389 18 30 STD-A 600 18 17 1 17 24820
U64020 | TXOW-. 3 15 3 2980 a9 100 40 STD1 500 1 10 1 10 -

TXOW- 4 " 3 4110 69 1% 45 STD.1 - 600 18 17 18 17 -
UBA020 | TXW. 3 16 3 2580 266 057 20 STDA 600 11 10 1 10 225-2668

TXW. 4 14 3 4110 I 087 20 1D 600 18 17 18 17 252181
464020 | TXWA- 3 16 3 2580 16 o84 a0 STD-1 0 1 10 1 10 1252152

TXWA. 4 " 3 4110 364 128 30 STD - 600 18 17 18 17 231392
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TABLE VII (a)(2). MIL-C-24640 cablc ratings and characteristica,
{eantrol), - Continued
Ampacily, each conductor
e dta el
de or 60 Hx W0 Ha
MILC. | Cabletype Conductor | Number| Arcaof |  Cabio Cble | Redius | COR Rated NSN
designation bize: AWO | ofcone | each overall wight | ofbeos | ID volugs, | 4rc so)c | we | e | s
or MCM | ductors | conductar | dlameter perfs min. max. Ambicat Ambleat | Ambleat | Amblent
tncable | (MCM) maz, ouxmum | (loches) (RMS) -
(inches) (e)

U0 |Mxcow- 7 18 7 1620 0366 0134 s | sTDa 0 | 2a¥ ol - - 227946
MXCOW. 10 18 10 1.620 A7 184 s5 | sma 600 128 98 - - 2290031

MXCOW. M4 18 1 140 A% 219 &0 | sto4 600 1273 96 - - 05.3450

MXCOW- 19 18 19 1620 s18 267 & | sma 600 Y] 96 - - 25-M51

MXCOW. 24 18 M 1620 501 350 73 | sma 800 126 s - - 2252161

MXCOW- 30 18 2 1.620 £30 3% 15 | sm4 600 12/6 s - - 52162

MXCOW- 37 18 7 162 5N AL 80 | sma. 600 126 9 - - 2252163

MXOOW- 44 18 i 1620 5L 553 20 STD-1 600 1% 914 — -_— 282164

MXCOW- 6t 18 61 1620 817 e 100 | sTDa 600 1245 s - - 2252168

ut0y [mMxow. 7 18 7 1620 319 087 s | sTDd &0 128 %6 - - 538
MXCW- 10 ® 10 1620 AT 136 as | stoa 600 128 946 - - 748233

MXCW- 14 18 M 1620 AN 166 35 | SID4 600 1278 s - - 25.1381

MXCW. 19 18 19 1.620 A 208 w | sma 600 123 o/6 - - 263691

MXCW- 18 % 1.620 360 281 s | sma 600 26 o5 - - 2483

MXCW- 30 18 0 1620 589 228 4 | sma 600 s s - - 252155

MXCW- 37 18 3" 1.620 50 384 so | sm4 600 26 o - - 28.21%

MXCW- & 18 “ 1.620 708 AT ss | smDa 600 1273 94 - - ns-21s7

MXCW- 61 18 81 1620 78S 52 s | sma 600 1245 9ns - - 152158

U | MXCWA- 7 18 7 1620 369 110 25 | sTDu 600 123 916 - - 2262053
MXCWA- 10 18 10 1.620 AsS am 15 | sma 00 1278 5 - - 125.2666

MKCWA- 14 18 1" 1620 ABS 215 15 | stDa 600 126 95 - - 252667

MXCWA- 19 18 ) 1.620 S% 264 40 | smoa 600 12/6 %5 - - 25.2668

MXCWA- 24 " u 1620 810 ptt) s | sma 600 126 95 - - 2252669

MXCWA- 0 18 3 1620 59 383 45 | smoa 00 126 o - - 25.2159

MXCWA- 37 18 3 162 580 A3 so | sma 0 126 91 - - 23061

MXCWA- 4 18 “ 1620 758 548 s5 | sD4a 600 12/5 94 - - 2252160
MXCWA- 61 18 6l 1.620 23 Se4 65 | stD4 600 12148 ns - - 225349

See footnote al end of table,
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TABLE VII (a}(3). MIL-C-24640 cable ratings and characteristics,

i et L g serice, -
(clectronic. communication, and instrumentation), - Continued

8s

| Ampasdity, each conducior
: 1
_ dccerTQ%L 400 Hz

MILC- Cable type uctor | Number| Areaof Cable Cable Radius CDR Rated NSN

designation : AWQ | of con- each oversil weight of bead 1D voltage, a&rc S0C 40°C s0C 614501
or MCM | ductors | conductor | dismeter perlt min. mar.  |Ambleat | Ambient | Amblest |Ambicat
incable | (MCM) max, marimom | (inches) (RMS)
(inches) (Ibs)

U024 | TTXOW- 15 n 3 .50 0Im 0.068 as TELS &0 - - - - 1268808
TTXOW:- b ) n 4 - 540 A9 108 43 TEL4 600 — - - - 184262
. . | TIXOW. L 2 10 540 A06 A4 30 TEL-6 600 - - - - 071290
TIXOW. 15 a X 540 600 299 15 TEL-6 600 - — - - 21-3926
TIXOW- -] n L 540 £62 361 8o TEL4 600 - - - - 1268809
TIXOW- k1] n 60 540 m 480 923 TELS 600 - - - - 29002
TIXOW. &G i 80 B0 4587 FH 112 THA £00 - - = o 2264368
UMOU | TTXW. 13 n 3 540 195 ¥ 1s TEL4 00 —_ - - - 25-2205
TIXW- 3 n ] 540 07 062 33 TBLS 0 - - - - 5108
TITXW. L] n 10 540 A7 M1 L) TEL4 600 -’ - -— - 1s-1207
TIXW. io o bV 54D A53 68 45 TELS &0 - -— - = poalrri ]
TIXW- 13 n k)] 540 35 21 43 TEL4 600 - - - - 25109
TITXW- n a 40 540 £21 283 50 TEL4S 600 - - - — 225-9654
TTXW- X . 2 &0 £40 738 A7 60 TEL-S 600 - - — — 237-1289
TIXW- 4 n 80 540 A52 32 10 TELAS! 600 - - - - 226-6078
US4 | TTXWA- 15 n 3 540 2S5 il 15 TEL4 600 - - - - n6-6029
TIXWA- 3 n 6 540 As? 084 L] TELA: 600 - - - - 128-3453
TTXWA- 5 n 10 540 AN 119 33 TELS 600 - - - - 226-6030
TTXWA- 10 a 20 £40 342 209 43 TEL-4 600 - - - - 125-6001
TTXWA- 13 a » 540 619 270 0 TELA &00 - — B - 126-6002
TIXWA- 20 2 90 540 E.y | B 55 TEL-6 600 — -_ — - 57410
TTXWA- ¥ 1 i) £40 .788 A63 60 TEL-6 600 - - - — 126-6033
TIXWA- 40 2 80 £40 o0 393 10 TEL-4 600 - - - - 2801

Ses footnote at end of table,
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TABLE VII (b)(1). 5 ¢, rati i
- T ion)
; Ampadly, each conductor
. de or 60 Mz 400 Hz
MiL-C- Cable type Conductor | Number |  Areaof Cablo Cablo Radjus CDR Rated NSN
designation fize: AWG | of con- cach overall weight ofbend |° ID wiage, | 40C sorc 40c oC 6145-01
or MCM | ductors | coaductor | dlameter perh . min. | max  |Amblent | Amblent | Amblent | Ambient
incable | (MCM) max madmum | (lnches) ’ (RMS)
: {inches) () . :

4640714 | 1XSOW. 2 a 2 0.640 034 0.083 40 - 600 - - - - 225-2199
1XSOW. " b 7] " £40 3506 2m 60 -~ 600 - - - - 5-2200
1XS0W. 20 u 20 540 584 an 10 - 600 - - - - D4
IXSOW. 0 n 0 540 562 AP 8.0 - £00 - - - - 225-2201

2464007 | 2xow- 6 % 12 amn 263 B li7] 45 - 600 - - - - 24-8M1
2XOW- 18 2% 3% am S04 201 60 - 600 - - - - 2249208
2XOW. M % 48 an 88 266 70 - £00 — - - - 258952
2X0OW- Q2 26 M m 6B 368 8s - 600 - - - - 258953
2XOW- i) 2 120 am am A8S . 103 - 600 - - - - 2258954
2XOW. n % 154 an 908 £18 110 - 600 - - - - 2258985 .

USA/1S  {IXSAOW. 3 n 6 540 AN 153 5 - 600 - - - - 225-139
XsAQW. 7 n 14 540 250 L5} 75 - 600 - S v - 28197
IXSAOW- 10 n 20 540 81 362 8s - 600 — - - - 24924
IXSAOW. 14 n ) 540 R [1] A42 90 - &00 - - - - 225-1398
IXSAOW- 19 n 38 £40 B1? 345 100 - 600 - - - — 225199
IXSAOW. 2 48 540 m 0 ns - 600 - - - - 25-2204
IXSAOW. 30 7] & 540 100 813 128 - 600 - - - - 21298306
IXSAOW. W7 1 7% 540 1090 m 10 - 00 - - - - 1A4-8M0

USANS | IXNSAW- 3 n 6 540 0.3 412 as STD-2 600 - - - 25-00
2XSAW.- 7 n 7] £40 AN 193 40 STD-2 600 - - - - 2252203
IXSAW. 1% n p: ) $40 651 334 55 §TDa 555 - - - - 25134

Us40NS  |IXSAWA. 3 n 6 540 A6 148 3s | sTDa2 £00 - - - - 22497
IXSAWA. 7 1 " £40 347 M 40 SN2 0 - - - - 249m
INSAWA- M n 3 540 Ml S 5.0 §TD-2 600 - - - - 25193

24640116 . |2X50W. 3 13 6 1620 523 n1 65 STD2 600 - - - - 2248311
IXSOW- 7 18 7] 1620 556 A01 80 STD-2 600 - - - - 248312
2XSOW- 1n 18 b7} 1620 B84 £26 105 STD-2 600 - - - - 2248313
2IXSOW- 19 18 k! 1620 1010 B84 125 STD-2 600 — - - - 24-9181
1XS0W- 30 i8 60 1.620 1270 137 153 §TD-2 600 - - - - 225-1376

2464016 | 2XSW- 1 18 2 1.520 0.258 0.053 20 STD-2 €00 - - - - 2248308
IXSW- 3 18 3 . 162 AT 167 40 STD-2 600 - — - - 248309
2XSW- 7 18 1) 1620 617 318 50 STD-2 600 - - - - 258947

1540016 | 2XSWA- 1 18 ? 1.620 308 069 10 STD-1 600 - - - — 298294

Sec footnote at end of table.
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TABLE VII (b)(1).  MIL-C:24640 cablo ratings and chacaidecistics,
communication, and instrumentation), - Continued

Ampacity, each conductor
(amps, max)
de o7 60 Hz {m 400 Hz
MIL-C- Cabls type Conductor | Number| Arcaof Cable Cable Radius CDR Rated NSN
designation size: AWQ | of con- each ovenll weight of bead 1D vollage, 40rC sorC 40°C src 614501
or MCM | ductors | conductor | dlameter perfl min. max. Amblent Ambicnt | Ambient ] Ambicat
ineable | (MCM) max maximum | (inches) (RMS)
{inches) (ibs)
2540016 | 2XSWA- 3 18 3 1620 0520 0210 40 STD-2 600 - - - -~ 225.8548
INSWA. 7 18 " 1.620 567 3715 50 STD-1 600 — — - - 248310
UHMONE 1 IXSOW. 3 8 -9 1520 559 am 10 STD-2 600 - — - — U182
IASOW. 7 18 n 1.620 coam An 84 STD2 600 - - - - navig
INSOW- 10 18 k1) 1.620 01 .7} 110 STD-2 600 - — — -— 1248314
IXSOW. 14 18 4 1.620 968 B60 120 STD-2 &0 - — - -_— 2248313
IASOW. 19 1B 5 1620 1.0%0 1127 130 STD-2 600 - — — -— 248316
ANSOW. - 18 ks ) 1.620 1300 1489 160 STD-2 600 - - - -— 1249184
UGA0MB | IXSW- 3 18 9 14620 0508 0202 - - 40 STD-2 600 — — - -— 15849
IXSW- 7 18 U 1.620 568 337 33 STD-2 &0 - - - - 225-8950
IXSW- 10 18 k1) 1620 865 £13 70 SID2 00 - - - - 2254854
INSW- 14 18 4 1.620 M1 .o 73 STD2 600 -— o~ - - 15-2660
H640/18 | IXSWA. 3 18 9 1.620 558 255 . 40 STD-2 600 - - - - 2252661
IXSWA. 7 18 F1} 1.620 iyl ASB 55 STD-2 600 — -_ — - 2284261
IXSWA. 16 18 k 1} L620 R4 by + 1} 20 STD-2 600 - — — - 52662
IXSWA- 14 18 42 1620 »1 am .18 STD-2 600 - - - - 225-2663

See footnote at end of table.
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TABLE VIt {c)(1). MIL-C-24640 cablc ratings and characteristics
oon-watertight, non-flexing sexvice, (pawer).

19

Ampadty, each conductor
{»
dc or 60 Hx 400 Hz
MILC- | Cabletyps Conductor | Number| Areaof Cabls Cable | Radia | CDR Ratcd NSN
designation size: AWO | of con- each ovenal) weight | ofbeod 1D vollage, 40°C - srC «€rc 50rC 614301
or MOM | ductors | conductor | dlameter perit .min mar. | Ambiea Ambleat | Amblent | Ambicat
. tncable | (MCM) max. maximum | (inches) (RMS)
{inches) (s)
uswn  |px. 3 6 1 | e 041 0039 20 | st 600 B 1 B 12| 2z24s98
DX-. 4 1L} F] 4.110 286 067 15 §TD-1 600 u F 1 2 2 224-6906
Us40n DXA- 3 16 ] - 4380 m 054 FIo) STD-1 600 13 12 13 12 1245180
DXA. 4 14 2 4110 236 074 25 §TD-1 600 n 2 a2 2 IU-6907
UGN |FX- 3 1 4 | 23w 2 063 15 | sTDA 600 n 10 1 0 |a4en
FX- 4 1" 4 4110 A1 093 A0 STD-1 600 18 17 18 . 17 146513
U503 FXA. 3 18 4 13580 ke 080 P} STD-1 600 13 12 ] 12 246514
FXA. 4 " 4 4110 383 13 a0 5TD-1 600 Fr] 20 n 20 228-2147
64072 TX. 3 16 : | 2380 261 052 10 STD-1 600 1 10 11 10 2246908
TX. 4 14 3 4110 310 076 13 STD-1 &00 18 17 18 17 A-6009
21464072 TXA- 3 16 3 2580 i D68 10 STD-1 '« n 10 11 10 145910
TXA- 4 14 3 4.110 360 055 13 STD-1 600 18 17 18 17 2246911

Sce footnote at cod of table.
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TABLE VI {c)(2). MIL-C-24640 cable ratings and characteristics
and instrumentation), - Continued
A:ppadly,udumdudor
_(omptmax)
R

MIL-C- Cable type Conductor | Number |  Arcaof Cable Cable Radiua CDR Rated NSN

designavon size: AWG | of con- cach overall welght of bend iD voltage, «rC 5rC 6145-01
or MCM | ductors | conductor | diameter perlit min mar Ambieat Ambient | Amblent
incable | (MCM) max. maximum | (inches) (RMS)
(Inches) (s}

US0T | IXMSO- ? n 7 0540 030 0113 45 5ID-1 600 - - - - 226-2650
1XM50- 18 n 18 540 307 208 40 STD.\ 600 - - - - 252651
1XMS0. 0 n 0 540 918 61 10 STD1 600 - - - - 157409
464006  |1XAO- 2 n 2 540 g 1} an 40 - 600 - - - - 250964
IXAQ- 7 n 7 540 AD 125 50 - 600 - - - - 2250963
IXAO- 10 a 10 540 s A0 &0 - 600 — - - - w817
XAD- 18 n 18 540 £11 245 75 - £00 - - - - 248338
IXAQ- L] n 40 H40 A58 M3 1038 - 600 —- - -~ - 1150966
2464012 |2X0- [ 26 1 am an 082 40 - 600 - - - - us-219%
2X0- 18 % 3% am 49 140 L] - 600 - - - - 2154904
0. )} 2 @ am L iy} 60 - &0 - - ~ - AW
1X0- a 2% ] ams 509 245 15 - 600 - - - - 249200
1Xo. 1] 26 120 an £1 am 85 - 600 - - - - w97
X0-. m 2 154 an 788 . »5 95 - 00 - - - - ns-11%
USGP  [2X5. | 2 n 4 540 an D61 0 STD2 “n - - - - s
IXS- 3 n s 540 50 o 10 STD-2 600 - - - - 25-2193
Xs- 7 n " 540 ASS Ja 40 STD-2 600 - - - - 2250968
2XS- 10 n 20 540 Ly, 193 50 sTD-2 600 - - - - 2250969
2X5. " n 28 £40 627 240 5.0 STD-2 600 - - - - 225-1387
IXs- 19 z 8 40 494 308 s | sToa 800 - - - w 2253402
2XS. 24 n 4 540 B18 0 63 STD-2 600 - - - - 24991
IXS. 0 n 50 540 866 A68 10 STD-2 - 600 - - - - 249192
U0 [2XSA. 2 n 4 540 382 i 0 STD2 600 - - - - 2251388
IXSA- 3 7] 6 540 400 02 35 5TD3 &0 - — - - n5.1389
IXSA- 17 n 1 L0 505 176 4.0 STD-2 600 - - - - 225-1390
2XSA- 0 n 20 840 £29 9 50 §TD-2 600 - - - - 15191
IXSA- 14 2 8 540 6n 280 50 STD-2 600 - - - - 115-1392
1XSA- 19 /] 38 640 T4 360 55 STD-2 600 - - - - 1256388
2XSA- u n 48 64D 858 M3 63 STh2 600 - - - - 25-2154
2XSA- X 2 60 540" 26 51 70 STD-2 500 - - - - 124.9193
464009 | 2XS0- 3 2 6 L0 A10 A 50 §TD-2 600 - -~ - - 249194
2X50- 7 n 1 540 S0 84 60 STD2 600 - - - - 2249195
2XS0- 10 n 20 540 440 262 80 STD-2 600 - - - - 2249196

See footnote at end of table,
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TABLE VI (c)(2). MIL-C-24640 cable catings and chacacieristica,
ig} 0 el n

£9

Ampadity, cach conductor
famps, max)
dc o7 60 Hz 400 Hz
MIL-C. Cable type Conductor | Number| Arcaof Cable Cable Radius CDR Rated NSN
designation sz AWG | of con- each overal] weight { ofbend ID voltage, | 4rC 50°C «rc src 614501
oMM | ductons | conductor | dismeter perQl min max. Amblent Amblent | Ambicat | Ambileat
incabls | (MCM) ma maximum | (taches) (RMS) .
(inches) - {ms)
45408  |2xs0- " n n 0.540 0.585 0301 85 “STD-2 0 - - - - 249197
IXSO- 19 n 3 £40 ©LT68 383 93 STD-2 600 - - - - 224.9198
2XS0- » n - 540 937 554 13 STD-2 600 - — - - 2252195
u64013 | 2X8XO0- 4 23 4PAIR an ase 101 45 STD2 600 - - - - 249201
Us40111  [3XS- 7 18 |rTRIADY 1620 7 289 &0 STD-2 600 - - - - 2352150
46401 |IXSA- 7 B8 |[rTRIADS] 1620 59 342 . as STD2 600 - - - - 125846
U608 | MXO- 10 2 10 1020 an 418 43 STD-2 600 - - - - 21543
MXO- " 20 " 1020 - A0 a7 56 STD2 600 - - - - 24839
264010 | MXSO. 2 16 2 2580 304 75 40 STD-1 600 - - - - 225-2148
MXS0- 9 16 9 1580 AS3 176 55 STD-1 600 — - - - 2252149
MXSO- 2 15 1 2580 ° 39 a» 75 STD-1 600 - - - - 25.137
MXS0- Y] 16 n 2580 £ AT 8 STDA 600 - - - - 05137
604 |TTX- 3 2 3PAIR | 1020 320 062 25 TEL- 600 sio¥ apoV suo¥ | anoV | zsas0
TTX- 15 20 LSPAIR{ 1020 59 221 50 TEL2 &00 S0.6 403 06 | aos | 250
us04 | TTXA. 3 .2 IPAR | 1020 an 82 2 TEL) &00 540 430 540 | 4nn | usum
TINA- 15 0 1PAIR| 1020 641 275 s TELY 600 S04 405 506 | 405 | na@s
H6408 | TTXS 2 20 2PAIR| 1020 361 o | 3 STD-2 600 - - - - 24917
TTXS- 4 20 4PAIR | 1020 AU J18 35 | sma 600 - - - - 2265038
245408 | TTXSA. 2 2 2PAIR| 102 An 100 as STD.2 500 - — - - 24874
- TTXSA- 4 20 4PAIR | 1020 AT 180 40 STD-2 600 - - - - 248318
WS | TTXSO- 2 2 2PAIR| 1020 A16 A28 50 STD-2: 500 - - - - 24833
TTXSO- 6 20 6 PAIR | 1020 546 216 65 ‘| STD2 600 - - - - 052192
TTXSO- 8 20 BPAIR | 1020 £33 284 80 STD-2 500 - - - - 2250963
TTXS0- 10 0 WPAIR[ 1020 678 au 80 STD-2 600 - - - - 226-7408

v Ind/Avg indicates the muimum current for each conductor {Ind), and the maximum cugrend (Avg) for each conductor when afl conductars in the cable are used.

6861 112dv ¢
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MIL-HDBK-299(SH)
3 April 1989

5.8 Cable classification (MIL-C-9 . Cables specified in MIL-C-915 are
iisted in table VIII under the foliowing general classifications:
.{a) Watertight, flexing service:
{1) power.
{2) control.
(3) electronic, commmication and instrumentation.

(b) PNon-watertight, flexing service:

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

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

(1) electronic, commmication, and instrumentation..
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TABLE VI (ﬂ)(l) MIL-C-915 cable ratings and charncteristics

csrmamcdl _La M__t_ _ ____ S _ S ___.__\
YAICTUZNL MGKING sCIVICE, LPOWEL],
Ampacity, each conducior
{smne mar}
de or60 Ha A00 Hs
MILC. Cable type Coaductor | Number| Arcaol Cable Cable Radius ‘| QDR Rated NSN
designation size: AWGQ | of con- cach overali weight of bend D voltage, «'C 0°C “®re xc 6145-01
or MCM | ductors | conductor | diamcter perh min maz, Amblent Ambless | Amblent | Ambleat
in tahla (MCM) max oadmum | (inches) {RMS) :
(inches) (ibs)
91577 DSWS- " 1 4110 0.800 0.050 30 STD-1 HIGH - - - - #7T15-4513
- - - — — - - VOLTAGE | — - —_ - -
L8/10 MCSP- & 2 B.20 1500 14523 120 STha 600 - - - — SH02-205%
1 2 £.690 — — - - - - - - - -

6861 TIadv ¢
$)66C-NIAH-TIN
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TABLE VI (a){2). MIL-C-915 cable ratings and characteristics,
bt (o o ( ]

Ampaclty, each conductor
)
dcor0Hz 400 Hz
MIL-C. Cable type Conductor | Number] Areaof Cable Cabla Radius CDR Rated NSN
designation ales: AWGQ | of con- each ovenll welght ofbend ID voltage, €c wrc 40C rc 614301
or MCM | ductors | conductor | diameter perf min max. Amblent Amblent | Ambleat | Ambient
incable | (MCM) - maL modmum | (inches) (RMS) .
(inches) (bs)
oLI/58 MWP. 7 18 7 1.620 0500 a14s 15 §TD1 600 15 15 15 is F993-2543
MWP- 10 18 10 1.620 435 230 0 5TD-1 600 0 0 0 20 162474
MWF- " 18 11} 1.620 £33 250 20 STD-1 600 20 0 10 20 #985-8320
MWP- L i3 I 1620 J4 as0 s STD-1 &0 25 15 23 25 #983-8639
MWP- u 18 u 1.620 £35 A0 25 STD-1 600 15 s 25 5 #985-8318
MWE. X 18 X 1.620 43 350 E X STD-1 600 30 0 30 kL F084-1342
MWE- n 18 n 1.620 1045 . 580 i STD-1 600 35 s 3 s 1544373

6861 TTdV ¢
(HS) 662 -MIH-"TIH
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TABLE VII1 (a)(3). MIL-C-913 cable ratings and characieristics

N .

L9

and instrumentation). - Continued

Ampadty, each conductor
lgm* max)
4 oy 60 Hz 400 Hy
MILC- Cable type Conductor | Number| Areaof Cable Cable Radius R Rated . NSN
designation sire: AWQ | of cone” cach - ovenall welght of bend ID voltage, &o°C - src 4 C src 6145-01
arMCM | ductors | conductor diameter pecht min MAL Ambient Amblient | Ambient | Ambleat
{ncable | (MCM) max maximum | (inches) (RMS)
(inches) (a)
54T {LSWF- 2 a 1 070 0s28 aiss 10 STD2 m - - . - {esi4ms
915748 25WP- 3 n [ 00 £25 200 20 STD2 30 — - —_ [ 158-6329
1SWF- 4 n 8 X0 L5 a1 20 STD-2 00 - -— - - #B5-NW
25WP. 7 n L] J00 B15 368 13 STD-3 00 — — - — #9064 4663
ISWP- u n 48 700 1250 £20 13 §TD2 300 — - - —
9158 755. 2 18 7 1420 0423 .18% L5 SPLA 600 —~ — — — 9056797
15/ D5S- 1 18 F 1.620 35 120 1.0 SPLA 600 [ 5 - -— 9149973 .
DSS- b ) 16 1 1580 300 160 13 SPLA &0 b4 [} - - #912-2616
DSS- 4 4 | 4110 300 180 15 SPL.} 600 13 11 - — #913- 2401
o158 FSS- 2 18 4 1620 300 180 13 SPLA 600 s 4 —_ - #913- 22402
PSS- 3 16 i ) - 33850 300 210 13 SPL-) 600 B 7 - — 1596655
FSS- 4 4 4 4,110 £28 240 20 SPL-3 600 13 11 - — #985-7843
915/61 828 18 1 1420 300 1.000 30 SPL-) 600 — e — - 1553526
1519 TPUM. [ 1 16 12 1.700 9 0.12% 73 THELA 600 -— — - — 1L56-TB6A
9158 TSS- 1 18 3 1.620 A0D 140 10 SPLA) 600 [ ] — — 1622500
TsS- 3 16 3 2580 500 180 15 SPL-3 £00 9 8 -_ — 159-8519
TSS- 4 14 3 4110 300 200 13 SPL3 600 13 11 -_ - #903-6195

6861 T¥adv ¢
(HS) 667 -AAT-"TIN
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TABLE VIII (b)(1). MIL-C-915 cable ratings and characteristics,
- C;nu'nued

See footnotes at end of table.

' Ampadity, exch conductor
) {s
dcorél Hz 400 Hs
MILC | Cablotype Conductor | Number| Aresof Cable Cable | Redis | CDR Rated : NSN
designation size: AWGU | of con- each - ovenall weight of bend [1+] voliags, 40°C sorC «rc srC 614501
arMCM | ductors | conductor | diamecter perlt min. max Ambient Amblent | Amblent| Amblent
incablo | (MCM) max. maximum | (inches) {RMS) .
(inches) (lbs)
asn |ovse ‘ s 1 | now 1450 1300 90 |smpaV 600 100 s 10 s | e191:20m
3 3 | s — - - - - - - - -
oY  |1as %0 12 2 6530 1260 017 100 | STD4 600 - - - - | #m3ns
: 250 1 | 250000 2480 —_ 200 | STD4 600 - - - -
91s/6 | THOF a a 3 | 410 1250 958 100 |smaV 00 s - 8 ) 8 | #202.0669
THOP. w | 3 | a13s00 2800 390 . | e |sma¥ | o 400 38 318 %5 | #20206T1
THO¥- s00 | so0 3 | 500000 3,100 7100 10 |smal 600 500 450 350 15 | #202:2040
98720 | TRR 105 0 1 | 105500 0.760 0510 0 - 600 143 o) - - | woum
TRF- 133 o0 1| 138100 310 518 s - 600 167 i - = | woseaest
TRP- 168 | 000 1 | 16780 260 04 0 - 60 1 10 - - | #9289108
s | TRXE B4 1 1 | ow 500 300 10 - 12 10 1o - — | #914-010
TRXF- 1as 1 1 | 105600 680 460 33 - 125 143 2 - w | #913:2068
TRXF. 123 ! 1 | 133100 150 67 60 - 125 167 141 - - | #9100517
s |out - 18 4 1620 o 080 60 | sTDa a0 - - - - | os742000

6861 T71dv ¢
(MS) 667 -MIGH-"TIN
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TABLE VIII (b)(2). MIL-C-915 cable ratings and charactristics,

acd instrumeatation), - Continued
Ampadty, each conductor
(ampm, max)
. . deor 80 Hz 400 Hx
MIL-C- Cable type Conductor [ Number | ‘Areaof Cable Cable Radius CDR Rated NSN
designation sze AWG | of con- cach ovenll weignt of bend 1D woltage, &rc src ArC SC .| 614301
oeMCM | ductors | conducter | diameter perhh min max Ambient Ambient | Ambient | Amblent
incable | (MCM) max madmom® | (inches) {RMS)
£immbema) F{ Y
S ) AWR)
913714 553 18 3 1620 0560 0240 20 STDa 600 - - - e 1554488

Seo footnotes at end of table.

6861 TTIdV ¢
(HS) 662 -NEAH-TIR
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m&mmmm.mum&%mMmmmmm@

non-watcrtight, non-flexing servics (elecironic,
scommupication, and insttumeptation). - Continued
- Ampacity, each conductor
dc or 80 Hz 400 Hx
MIL-C- Cable type Conductor | Number | Areaof Cable Cable Radizs | CDR Rated ; NSN
designation size: AWG | of con- each ovenll weight ofbend - D voltage, 4rC srC «C sorC 614501
or MCM | ductors | conductor |  diameter perh min max Amblent Ambicnt | Ambicnt| Ambient
lncablo | (MCM) mar maxmum | (inches) (RMS)
(inches) (Ws)
915/67  [MSP ] 16 G0 .43 1500 103 - - - — - - #9123
. 2 18 L — — - - - - - - - -
15 B 1580 - - - - - - - - - -
S¢e footnotes at end of table. -

6861 TTadV ¢
(HS) 662 -MEAH-TIH
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TABLE VIII (d)(1). MIL-C:915 cable ratings and characteristics,
Al ableatinguand chauteds
gcommunication, and instrumentation). - Continued

Ampacity, esth conductor
{amps. max)
) dcor60Hz 400 Hx
MIL-C. Cabls typs - Conductor | Number |  Ares of Cable Cable Radiuz CDR Rated NSN
Gealgnation skzeinwg | of con. tach ovenll weight ol bend D voitage, -40rC src L1 oC 814501
o MOM | ductors | condwctor | diameter perly’ min. . max, [Amblent | Ambient | Amblent | Ambient
o eable | (MCM) max, maximom | (Inches) (RMS) :
.|_(inches) (be)
915/56 MSPW a 16 0.700 1435 1.500 105 §TD2 - - e - - #191-3213
2 18 L1 — — e - - - —_ - - -
16 L 2380 — — - - - - - - -
s/m TSP 1 n n 0.640 070 0z s - w |a¥ | ws¥ | _ - |es1em1r
TSP- a b 6 £40 1.062 Fily 63 — 300 - - - #9403
s/ TSPA- n n n £0 0.780 J10 40 - k) an 303 - - 156-9581
‘TSPA- a n 6 540 1112 £50 . 68 - 300 - —_ - - 1558741

V' Indentification may be STD-3 or STD-4, manufacturcr's optlon, ’ ’

4 ind/Avyg indicates tho maxmum current for ¢cach conductor (ind), and the mazimum curreat (Avg) tor uch conductor when all
conductors in the cable are used.

¥ ont shape, minor and major dismeter.

6861 113dv ¢
(HS) 662 -A4aH-TIH
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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. Ampacity derating factors for ambjient temperatures above sg°C.

.. Ambient temperature
(*c)

Cable type 60 70
LSDHOF 0.78 .67
LSDNW .78 .67
DX
LSDSGU .80 .69
DWX
DSS .B3 --
FRW .78 .67
LSFSGU .80 69
FXw .
FSS .63 --
LSMDU .72 --
LSMHOF .80 .69
LSMNW .78 - .67
LSMSCU .80 .69
MXcw -
LSSHOF .78 .67
LSTHOF .78 .67
LSTNW .78 .67
TRF .63 --
TRXF .63 --
LSTSGU .80 .69
TXW
TSS .63 --
LS5KVTSGU .80 .69
1LS65GU .80 .69
LS7SGU .80 .69
X
788 .63 .
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Ampacities of degaussing cables.

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

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

and size 40° 50*| 40° 50°* 40° 50*| 40*  50° 40* 50°
LSDSGU/A-14) 66 61 60 56 . 55 51 49 48 46 43
23] 86 79 79 73 72 67 64 60 61 56

501139 128 |128 119. |117 109 |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
200339 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 |10 140 137 128 (122 114 116 106 .
100191 176 |176. 164 160- 150 |143 134 136 <125
150{259 238 |238 221 |218 202 [194 181 184 - 169
200|298 275 |274 256 250 234 |224 209 212 195
300|383 352 |3s52 324 322 296 {287 264 276 .253
400|478 440 (440 405 401 370 |358 330 344 317
LSFSGU/A-9{ 43 40 | 41 38 a8 36 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 (l4a6 136 (138 129 130 121
100|191 178 182 169 172 160 1162 151 153 142
1501258 240 1245 228 |232 216 (220 204 . 207 192
200(298 277 283 263 268 249 |253 235 238 221
LS6SCU/A-1001163 153 1150 140 136 127 122 1la 116 108
125|192 173 {175 163 160 147 (144 133 136 125
1501225 204 |207 190 188 173 |169 156 160 147
2001250 243 }235 222 219 202 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] 3 30 | 32 28 30 27 29 25 27 24
40| 49 43 | 46 4l 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 a S5 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
type .
and size 40° 50°| 40° 50* ‘| 40° 50* |40° 50° 40° 50°
LsMDY-6{ 15 14 | 14 13 |14 12 (13- 12 | 12 i1
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
60| 65 59 62 57 58 - 54 55 52" 51 50
LSMSCU/A/S-7 9 8 8.5 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
14 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
24 9 8 8.5 7.5 8 7 7.5 7 7 6.5
30 9 8.5 7.5 8 7 7 7 6.5
37 9 8 8.5 7.5 8 7 T 7. 7 7 6.5
L4 5.5 S 5.0 4.51 .5 4.5] 4.5 4 4.5 4.0
6. NOTES .
6.1 Subject term (key wo;d] listing.
Ampacity l

Cable, degaussing

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

Jacket, armored

Jacket, unarmored
Non-watertight
Shield, brailded
Watertight

Preparing activity:
Navy - SH
(Project 6145-N328)
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APPENDIX

ELECTRICAL CABLE VOLTAGE DROP CALCULATIONS FOR POWER AND LIGHTING SYSTEMS

10. SCOPE

10.1 Scope. This appendix is intended for use as a guide in determining
voltage drops for cables used in alternmating current (ac) and direct current (dc)
power, lighting, interlor communications, weapons control and electronic systems.

20. REFERENCED DOCUMENTS

20.1 Goverpment documents.
This paragraph is not applicable to this appendix.

20.2 gQther 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 shall be those listed in the issue of the
DoDISS specified in the solicitation. The issues of documents which have not
been adopted shall be those in effect on the date of the cited DoDISS.

AMERICAN SOCIETY FOR TESTING -AND MATERIALS (ASTM) .
B 8 - Standard Specification for Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard, or Soft.
B 258 - Standard Specification for Standard Nominal Diameters and
Cross-Sectional Areas of AWG Sizes of Solid Round Wires
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 are generally available for reference from
libraries. They are also distributed among nongovernment standards bodies and
using Federal agencies,)

30. DEFINITIONS

30.1 Symbols and abbreviations. Selected symbols and abbreviations used in
this appendix are as follows: .
E - E is the symbol for sending end or bus (normally switchboard)
vnltaon T+ 4 1dne-tra-noutral parad volrace for thros-nhass zac

VM AR . A AQ LAV RWTLTULLAL AQLLU TVLLART 4VLI LA SET LGS ot

systems (line-to-line rated voltage divided by the square root of
3), and three-wire dc systems, and line-to-line rated voltage for dc
and single phase alternating current systems.

v - V is the abbreviation for receiver or load voltage.

L - L is the abbreviation for the length, in feet, of a single conductor
in circuits having equal conductor lengths in all legs of the
circult.

cmil - Cmil is the abbreviation for the circular mil cross-sectional area of

a single leg of the circuit.
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pf - Pf is the abbreviation for power factor of the load.

¢ - The symbol @ represents the angle between the load voltage vector and
the load current vector.

B8 - The symbol S represents the angle between the resistance vector and

the lmpedance vector for a cable {cable impedance angle).
a - The symbol a represents the value of § subtracted from f(a = 8 - 8).
a - The symbol a also represents the temperature coefficient of
. resistance at measured temperature.
5. - The symbol § represents density.
P - The symbol p represents resistivity.
D

%2 - The symbol DX represents the total voltage drop expressed as a
percent of the rated voltage E.
DF - The abbreviation DF represents the drop factor, which is used in
simplified equations for calculating voltage drops.
I - The abbreviation I represents the current, in amperes, flowing in one

leg of the circuit.
Iavg - The abbreviation Iavg represents the average of current, in amperes,
) flowing in the outside conductors of a three-wire dc circuit,.
assuming a 25 percent current unbalance.
111, - The abbreviation Ijj represents the difference between two line
currents in a three-phase circuit.

K - The abbreviation K represents the apparent power, in volt-amperes,
Frar mma mhoana af o n{vn--lf— fl? = T »w TY%
AWL VIIE laoST Ve O WihLLWMLLE (D ¥ N AJ .

W - The abbreviation W represents the resistive power, in watts, for one

leg of a circulit (W= V x I x cosf).

Wpr - The abbreviation Wpj represents the net of resistive power in two
legs of a circuit.

u - The abbreviation U represents the reactive power, in vars, for one
leg of a circuit (U =V x I x sinf).

Upr - The abbreviation Upj represents the net of reactive power in two legs
of a circuit.

R - The abbreviation R represents the total cable resistance, in ohms,
' for edach leg of a circuit.
X - The abbreviation X represents the total cable reactance, in ohms, for
each leg of a circuit.
2 - The abbreviation Z represents the total cable impedance, in ohms, for

each leg of a circuit (equal to the square root of the sum of the
cable resistance for each leg squared and cable reactance for each
leg squared).

z - The abbreviation z represents the 1mpedance in ohms, for each leg of
a circuit for 1 foot of cable.

40. GENERAL DESCRIPTION OF EQUATIONS AND CALCULATIONS

40.1 General descripticn of voltage drop equations. Tables XI and XII
contain equations for calculating voltage drops in ac and de circuits,
respectively. Table XI (for ac circuits) contains detailed methods for
calculating voltage drops for all service types, and simplified mwethods for
calculating voltage drops for power and lighting services. The simplified

methdds involve the use of a drop factor (DF) which shall be selected from tables
XITT, XIV, XV, XVI,6 XVII, and XVIIT K as applicable., These drop factors were

a¥ g ARYTam ) anv ma fhpener Ahv
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calculated using the impedance characteristics of type LSTSGA and LS6SGA cables

in accordance with MIL-C-24643,

Although calculations are based upon full

coverage aluminum-armored cables (armored cables represent worst case impedance

values) they may be used for equivalent size unarmored cables.

The tabulated

drop factors for type LSTSGA cable may be used for other cable types with similar
impedance characteristics, including lightweight cables in accordance with

MIL-C-24640.

For any nonsimilar cables, drop factors may be calculated by using

the impedance characteristics of the cable in the appropriate equation contained
herein which derive from the simplified method specified in 50.1 for power
systems, 50.2 for lighting systems (I and Iy; method), and 50.3 for lighting
systems (watts and vars method). -

TABLE XI. UVoltage drop equations for ac circuits.

Type of

service

Detailed method equation

Simplified method equation

Single phase,
. all types of
service

Three-phase,
all service
types except
power

Three-phase,

(see note)

power service

DX = 2(100)L (Lg) cosa
‘E

DX = \/_3_(106)L (Lg) cosa
E

Dt - [100 M—LE—‘L * (%} 2 -’;;'92—“.‘

Lighting service only:

DZ = 2L x I x DF
(from table XVII)
OR

DX = 4L x W x DF’
(from table XVIII)

DX - L x Iy x DF
{from type XVII)
OR
DX = L x 2Wp; x DF
{from table XVIII)

DX = L x I x DF {(from
table XIII, XIV, or
XV as appropriate)

NOTE:

77

This equation may be used on power systems through 4160 volts.
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TABLE XII. Yoltage drop equations for de circuits.

Type of service Equation
Two-wire,
all service types DT = S 00
except power - ceil x E
‘_ 400 : where RES = 12, which is
cmnil = E. . the resistivity of copper|
. at an assumed operating
temperature of 45°C
Two-wire,
power service DX - RES 2 00
. emil x E
_ 2600 x T x L " where RES = 13, which is
cmil x E the resistivity of copper
at an assumed operating
temperature of 65°C
Three-wire,
lighting service DI - S x (Tavg + 0,25 Iav 0o
creil x E
- 00 av L where RES = 12, which is
cmil x E the resistivity of copper
at an assumed operating
temperature of 45°C
Three-wire,
power service DT = RES x (Javg + 0.25 Javg) x L x 100
cmil x E
- 1625 x lavg x L where RES = 13, which is
cmil x E the resistivity of copper

at an assumed operating
temperature of 65°C
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TABLE XIII.
Cable characteristics Drop factor values at power factors (cos ) below 2/
Size| Area |Ohma per 1000 feet 31/! Angle 8 RE .
cmil {(degrees) 1.0 0.95| 0.%0| o0.85| 0.80] 0.70| 0.60| 0.50| 0.40] 0.30
R4/ X z
3] 2,58B0|4.872) 0.043 4,872 0.51 |187.5 J179.6 |171.4 |163.2 |155.1 139.1 {123.6 |108.9 |95.7 |85.3
4 ﬁ,110‘3.053 .041 |3.059 .77 |117.7 {112.9 |107.8 |102.7 97.7. 87.7 | 77.9 | 68.7 |60.4 |53.8
- 91 10,380|1.211| .034 |1.211 1.61 46.6 pa.9 43.0 | 41.0 35.0 35.1 | 31.3 | 27.7 |24.3 |21.6
14] 13,0%0]|0.960] .034 j0.961 2.03 37.0 1 35.7 | 3.2 | 32.6 | 31.1 | 2B.0 | 25.0 | 22.1 |19.5 |172.3
23| 20,820| .604] .032 | .605 j.o3 23.2 | 22.5 | 2.6 | 20.7 | 19.8 | 17.9 | 16.0 14,2 |12.5 |11.1
50| 52,620| .241| .027 | .243 6.39 9.3 9.2 8.9 8.5 8.2 7.5 6.8 6.1 ] 5.4 | 4.7
75| 83,690 .153] .026 | .155 9.63 5.9 5.9 5.8 5.6 3.4 5.0 4.5 4.1 { 3.7 3:2
100{105,600| .121] .026 | .124 12.09 4.7 4.8 4.7 4.5 4.4 4.1 3.7 Ja 3.1 2.7
150|167,800f .076| .025 | .080 18.12 3.0 3.1 il 3.0 2.9 2.8 2.6 241221 20
200|211,600| .061] .025 066 22.42 2.4 2.5 2.5 2.5 2.5 2.3 2.2 2.2 1;9 1.7
300|300,000| .043| .025 | .050 30.33 1.7 1.9 1.9 1.9 1.9 1.8 1.8 1.7 11.6 ] 1.5
400]413,500| .031] .025 | .040 38.89 1.2 1.4 1.5 1.5 1.5 1.5 1.5 1.6 | 1.4 | 1.3

1/ See 40.1 for unarmored.cable and other cable types.

2/ Multiply values by 10~

for drop factors.

3/ Derivations of R, X, and Z shall be as specified in 50.4.

4/ Conductor resistance at 6§5°C.

5/ Based upon full coverage aluminum-armored cables.

XIaN3ddv

6861 112dvV ¢
(HS) 66 ~AATH-"TIN
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TABLE X1V.
Cable characteristics Drop factor values at power factors {cos #) below 2/
Siza| Area |Ohms per 1000 feet 3/]| Angle 8 :
1 comil {degrees)| 1.0 0.95| 0.90f 0.85] 0.80f 0.70] 0.60| 0.50| 0.40| 0.30
R &/| X 3/ A '
3] 2,580|4.872]| 0.286 |4.881 3.36 |187.6 [182.2 |175.1 |167.6 |160.1 |144.9 129.8 |115.2 |101.6 |89.9
4] 4,110]3.058] .274 |3.071 5.12 "|117.8 ]115.4 |111.3 |[106.9 |102.4 | 93.2 | 83.9 | 74.9 | 66.2 |58.5
9] 10,380]1.211) .229 }1.232 10,710 | 46,7 j 47,1 | 46,0 | 46.6 | 43.1 ] 39.9 | 36.5 | 33.0 | 29.6 }26.3
14| 13,090]0.960| .221 |0.985 | 12.96 37.1 | 37.8 | 37.1 { 36.1 | 35.0 35.6 30;0 27.3 | 24.6 |22.0
23| 20,820 .604| .211 | .640 19.26 23.4 .26.6 26.5 | 24.1 '23.6. 22,3 | 20.9 | 19.3 | 17.7 [16.0
50 52,620) .241] .181 ) .302 36.88 9.5 11,1 ] 11,4 |} 11.6 | 11.6 } 11.5 | 11.2 | 10.8 } 10.3 | 9.7
75) 83,690 .153} .173 | .231 48.48 6.3 7.8 8.3 8.6 8.7 8.9 8.9 8.7 8.5 | 8.2
100|105,600| .129| .176 | .218 53.83 5.4 7.0 7.5 7.8 8.1 8.3 | 8.4 8.3 8.2 | 8.0
150§167,800| .083| .168 .188 63.63 3.9 5.3 5.9 6.2 6.5 6.9 7.1 7.2 7.211.1
200|211,600) .069| .168 | .182 67.65 3. 4.9 5.4 5.8 6.1 6.5 6.8 6.9 7.01 7.0
360 300,000 .061f .173 | .183 70.55 3] 4.7 5.3 5.7 §.0 6.5 6.8 7.0 7.0 { 7.2
400{413,600| .073| .166 | .1B1 .66.31 3.5 4.9 5.5 5.9 6.2 6.6 6.8 6.9 7.0 6.9

1/ See 40.1 for unarmored,.cable and other cable types.

"2/ Multiply values by 10° .
3/ Derivations of R, X, and Z shall be as specified in 50.
4/ Conductor resistance at 65°C.

for drop factors.

5/ Based upon full coverage aluminum-armored cables.

4,
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Cable characteristics Drop factor values at power factors (cos §) below 2/

Size|Area 3/|Ohms per 1000 feet 4/| Angle S

emtl (degrees)| 1.0 | o0.95| 0.90] o.85| o.80| o0.70] o.60| o0.50{ 0.40| 0.30
R5/| x8 | 2.
100{211,200{0.064] 0,088 [0.109 53.83 2.7 3.5( 3.8 3.9 4.0 4.2 4.2 42 4.1]4.0

125]|266,200] .052] .086 | .1l01 58.83 2,3 3.0 K ) 3.5 3.6 j.8 3.9 3.9 |3.8 ] 3.8

1501335,600] .042] .084 | .094 63.64 1.9 2.7).2.9 3.1 33 3.4 3.6 3.6 3.6 3.6

18

w8

200|423,200| .035| .084 | ,091 67.65 1.7 2.4 2.7 2.9 ja 3.3 3.4 3.5]13.5]| 35 1P
. . A

k=

1/ See 40.1 for unarmored cable and other cable types. o o
2/ Multiply values by 10"3 fox drop factors, . ® 8
3/ For type 65C cable at 400 Hz, two physically opposite conductors are connected in parallel for each phase. @
4/ Derivations of R, X, and Z shall be as specified in 50.4. =

3/ Conductor resistance at 653°C,
6§/ Based upon full coverage aluminum-armored cables.
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TABLE XVI. (Cable characteristics - ISTSGA cable - ipterior commupnicatiopns,

8

eapons contro d electro systems. 1/
60 Hz 400 Hz
Ohms per 1000 feet 2/ . Ohms per 1000 feet 2/
Size Area Angle 8. : ‘ | Angle 8
cmil R Y X 4/ -Z (degrees) . R 2/ X 3 z (degrees)
3 2,580 4,546 0.043 4,546 0.54 4 548 0,287 4,555 3.61.
4 4,110 2.853 .041 2.853 - .82 2.853 274 2.866 5.49
g 10,380 1.130 034 1.131 1.72 1.130 .229 1.153 11.46
14 13,090 0.896 .034 0.897 2.17 1 0.896 .224 0.924 14.04
23 20,820 .562 .032 .563 3.26 .563 211 .601 20.54
50 52,620 .. 525 .027 .22? 6.84 .225 .181 .259 3g.81
75 83,690 .143 | .026 .145 .. 16.30 .143 173 224 50.42
100 105, 600 113 026 | .116 12.96 .120 176 .213 55.71
150 167,800 .,071 . .025 .075 19.40 .077 ~168 .185 65.38
200 211,600 .057 .025 .062 23.68 .064 168 180 69.15
300 300,000 041, .026 .049 32.38 .059 173 .183 71.17
400 413,600 .028 .025 .08 . 41.76 ;068 .166 .179 67.72

TRRK

See 40.1 for unarmored cable and other cable types.
Derivations of R, X, and Z as specified in 50.4,
Conductor resistance at 45°C,

Based upon full coverage aluminum-armored cables.
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TABLE XVII. op_fac L1/ fo GA cab 120-vo ree-phase or s e-phase

60- t systems (us and ). 2/
: LL
Drop factor values 3/ at power factor angle § (single-phase) of angle o 4/ (three-phase)

(Angles in degrees Below)
Size| -70 | -65 -60 -55 -50- -45 -40 -30 -20 -10 0 10 20 30

3{130.7}160.5 {189.2§ 216.4 {242.0| 265.7 {287.4] 324.1 |351.0| 367.1 |372.2| 365.9 [268.5| 320.5
s| 83.1[101.8 f119.8] 136.8 [152.8| 167.6 J181.2| 204.0 |220.7| 230.7 [233.6 229.5 |218.4] 200.6
o| 34.3| 41.7 |'48.7| ss.6 | 61.7] 67.4 | 72.7| 815 | 87.9| 1.6 | 92.5| 90.6 | 86.0| 78.7
16| 27.7] 33.5 | 39.1| 4s.a | 40.3| s53.8 | s8.0| es.9 | 69.9] 72.7 | 73.4] 71.8 | 8.0 2.1
23] 18.3f 21.9 | 25.3| 28.6 | 31.7| 34.5 | 37.0|- 41.3 | 4s.2| as.9 | 46.1| us.0 | 42.4] 386
50| 8.4| 9.8 | 1L.2[ 12.4 | 13.6] 14.6° 15.6] 17.1 | 18.1] 18.5 | 18.4] .17.8 | 16.5 14.8
75| 6.0 69| 7.7] 8.5 | 9.2| 9.8 | 10.4] 11.2 | 10.7] 119 | 117 111 | 20.3] 9.0
100 s.2| 59| 65/ 71| 7.6] 81 85| 91| 95| 95| 9.3 s8] sof 6.9
150 a0l 44| 47 51| s.s| se| s8] 61| 62| 61| s8] 54| 4.8 40
2000 3.6] 3.9 41| 46| a6l s8] a9 sa| sa] a9f a6 a2 3.6{ 3.0
00| 3.2| 3.3} 35| 3.6 3.8 38| 39| 39| 3sa| 36| 3.3 28| 2.3 1.7

400 2.8] 2.9 3.0 3.1 .1 3.1 3.1 3.1 2.9 2.7 2.4 2.0 1.5 1.0

"~

1 45*C gmhiant

1/ 45°C gmbient,

2/ See 40.1 for unarmored cable, and other cable types. .

3/ Wultiply values by 10°9 for drop factors. Cable characteristics at 60 Hz in table XVI were used
calculating the drop factors.

4/ See 50.2 for definition of angle a. Negative angle indicates current lags behind referenced voltage

(lagging load); positive angle indicates current leads referenced voltage (leading load).

XIAQNEddY
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TABLE XVIII. Drop factors 1/ for LSTSGA cable, 120-volt, three-phase or single-phase,
60- stems (using watts and vars). 2/ '

Drop factor values 3/ at power factor angle # (single-phase) of angle a &/ (three-phase).

(Anglés in degrees helow)
Size| -70 | -65 -60 -55 -50 -45 -40 -30 -20 -10 o . 10 20 30

3/166.1|165.2 |164.5| 166.0 |163.7| 163.4 [163.1] 162.7 [162.4] 162.1 |161.8| 161.5 [161.3] 160.9.
41105.7/104.8 |104.2| 103.7 [103.4} 103.1 [102.8]| 102.4 |[102.1] 101.8 |101.6| 101.3 (101.0| 100.7
9| 43.6] 42.9 | 42.4} 42,0 ] 41.7) 41.5 | 41.3] 40.9 | 40.7] 40.4 | 40.2] 40.0 39.8 39.5

14| 35.2| 264.5 | 34.0| 33.6 | 33.3] 33.1 | 32.9| 32.6 |.32.3] 32.1 | 31.9| 31.7 | 31.5| 31.2

. w
23| 23.2| 22.5 | 22.00 21.7 | 21.4 21.2 { 21.0| 20.7 | 20.5| 20.3 | 20.1] 19.8 | 19.6| 19.4 2
]
. ' H
50] 10.7] 10.1 9.7 9.4 9.2 9.0 8.8] - 8.6 8.4 8.2 8.0 7.8 1.7 7.4 =
-
50 7.7} 1.1 6.7 6.4 6.2 6.0 5.9 5.6 5.4 5.3 5.1 4.9 4.7 4.5 o
. v

1001 6.7| 6.1 5.7 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.9 3.7 3.5
150} 5.1 4.5 4.1 .8 3.6 3.5 3.3 3.1 é.9 2.7 2.5 2.4 2.2 2.0
200 4.5 4.0 3.6 3.3 3.1 2.9 2.8 2.5 2.3 2.2 1 2.0 1.9 1.7 1.5

300p 4.0¢ 1.4 3.1 2.8 2.5 2.4 2.2 2.0 1.8 1.6 1.4 1.3 1.1 6.9

400| 3.5] 3.0 2.6 2.3 2.1 1.9 1.8 1.5 1.4 1.2 1.0 0.9 0.7 0.5

l/ 45°C ambient.

2/ See 40.1 for unarmored cable and other cable types.

3/ Multiply value in table by 10°7 for drop factor. The drop factors in this table are equal to the drop
factors in table XVII divided by 2 x V x cosf#, where V = 115 volts.

4/ See 50.2 for definition of angle a. HNegative angle indicates current lags behind referenced voltage
(lagging load); positive angle indicates current leads referenced voltage (leading load).

t
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40.2 ee-phase line currents for single-phase loads. In order to
detexrmine the line currents for a three-phase feeder serving single-phase loads.’
(such as lighting circuits), phase currents shall be combined vectorially. .This
may be accomplished in the following manner, with reference to the following
diagram.

b

- Yea
C i
Ia . E
— A- .3
120° Vaa
. A
Ic q;\ & -ji;//’
c - .
DIRECTION -
Vac OF ROTATION

|[LCAD] indicates the total of single-phase load for each phase.

iABr TBC,_and EGA are cﬁrreﬁts in each phase.
TA, fﬁ. and fb are currents in each  line.
Vap. Vpc. and Vpoa are phase volééées.
The bar'over the V and I indicate they are vectors. V ana I without the bars
indicate scalars (magnitude only). ' :
Total phase currents EAB, TBC, and ICA shall be calculated by summing

vectorially the currents for the loads in each respective phase. The phase
voltages Vap, Vpc, and Vga shall be derived by the following:

Vap = Vap zfé:___
VBC = Vgc /A-120° -
Vea = Vea Z_120°

If the power factor angles of the currents in AB, BC, and CA phases are #ag5, fpc,
and fcp, referencing the phase currents with the respective voltages, then:
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Tap = Iap /€0° - dap)
Tac = Ipc [(-120° - 63c)
Ica = Tca [(120° - d¢p)

The line currents I,, IB- and I¢ ghalllthen be calculated using the following
equations: :

Ia, = Ipg - Iga
Ig = Ipc - Iap
Ic = Ica - Igc

Note that if all three-phase currents are equal to magnitude
(Inp = Igc = Ica), and are 120 electrical degrees out of phase from each other,
then I = I = Ig =+/3 Ipp (where Ipnp = Ipc = Ica). This simplified method of
calculating the current may be used to estimate its value only if there is a °
small imbalance between the three-phase currents.

40.3 Lighting system calculatjons using watts and vars. For lighting

systems, watts (W and Wij) and vars (U and Upj) can be used instead of amperes
(I and Ij7) in voltage drop equations to avoid the necessity of calculating all
phase and line currents. This is an advantage when watt and var values of
connected loads are known. They represent the resistive (real) and reactive
(imaginary) components of volt-ampere vectors, and may be added vectorially.

For single-phase circuits, watts (W) and vars (U) shall be the sums of the
connected load values,

For three-phase circuits, volt-ampere (K) vectors may be handled in the same
manner as the current (I) vectors. The same subscript notation is applicable,
and 1s used herein. Equations may also be written to express scalar values of W,
Wir, U, and Upp in terms of phase watts and vars. Care shall be exercised in
using these equations, because some signs are different for inductive and
capacitive loads. The equations below are for inductive loads (see 50.3 for
- derivations).

Wa ~ Wap + 0.5 Wgy - 0.866 Ugy

Wp = Wgg + 0.5 Wap - 0.866 Upp
W = Wea + 0.5 Wge - 0.866 Upg
Uy = Upp + 0.5 Ugp + 0.866 Wgp
Ug = Ugc + 0.5 Uppg + 0.866 Wpp

Uc ~ Uga + 0.5 Upc + 0.866 Wpe

‘o
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2WL1(AB) = 4¥Wap + Wpc + Wga + 1.73 (Ugc - Uca)
2W11(BC) = 4G + Wca + Wap + 1.73 (Uca - Uap)
2WLL(cA) = 4Vca + Wag + Wpc + 1.73 (Upg - Uga)

ZULL(AB) = -[4Uap + Ugc + Ucp - 1.73 (Ve - Wea)l

Where total load on each of the three phases is capacitive, the signs of the
last terms in the equations listed above shall be reversed. Similar sets of
equations may be written for combinations of inductive and capacitive loads.

For checking current carrying capacity of conductors, only the largest phase
volt-amperes (K) value shall be considered. General equations shall be as

follows:
K -‘/ w2 +
K _K. L N D S
I «aVe=llS5= 115 cosf
/s \ FAAN
).} u
§ = cos'l KK)or tan-1 (W)
WL UL
all, = cos*l{ — Jor tan*l{ —
Kin WLL
Note: ayj positive anglé if Uy is posltive opr is numerically
eas

iz a
degrees if Vi1 is negative.

o

greater than 9

iGkatl

50. DETAILED DESCRIPTIONS OF EQUATIONS AND CALCULATIONS (DERIVATIONS)

50.1 Power systems - dexrivation of drop factoxs (PF). This section

centains the derivation of the equations used to calculate drop factors for
voltage drop calculations in power systems. Tables XIIT and XIV contain drop
factors for type LSTSGA cable which were calculated by using the derived
equation. Similarly, the drop factors shown in table XV for type LS6SGA cable
were calculated by also using this equation. This equation may be used to
calculate drop factors for other types of cables, if the cable impedance
characteristics are known. .

Voltage relations for voltage drop calculations may be indicated in a vector
diagram as follows:
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From the diagram:

E2 = (V + 12 cos a)2 + (IZ sin a)2

From equation 1:

V - -1Z cosa + J E2-1272254n2q

-Voltage drop is given by the equation:

(.Y

=\ E /100 =\l - E/lGG

DX

Substituting for V in equation 3 from equation 2:

IZcosa IZ\ 2
DX-= 100 |1 + E -Yi-\& sinZa

! s

12 2

1- E sinZa may be expressed (approximately) by the first two terms of its

binomial series expansion which are:
1} {1z} ?
1 -2 E sinZa

Substituting into equation 4:

1z 12\ 2 sin?a
DZ = 100 E cosa +1 E 2

88
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Let
00(z) cosa
A = E
Then,
LxA = 10 _cosa Z
E -, 8ince z = L ,
and let
LOO(z)zngza:
B = 2E
Then,

~ Equation 5 may then be rewritten as follows:

DI = IxLxA+ (IXx L)ZB (equation 6)

Let drop factor (DF) be defined as follows:

DF = A+ (I xLzxB) (equation 7)

Then equation 6 may be written as follows:

DI = I xL=x

o

F, ‘ (equation 8)

Since 2B2>>E, A>>B, for A>>B, equation 8 becomes dpX =5 I x L x A, where dgX =
assumed voltage drop.
Therefore,

a,2

IL = A

Substituting this value into equation 7 as follows:
do2 SB} {z)cosa cosa
DF 0( ) , and DF = 2\'.‘.05 a

{equation 9)
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Substituting into equation 8 as follows:

(z)coga d,2z tggza
DX = I xL<x E 100 + 2

Therefore, drop factors shown in tables XIII, XIV, and XV are calculated from
equation 9 by using the appropriate cable impedance characteristics and load

power factors. The assumed voltage drop (dyX) equals 10 for the drop factors
generated in these tables. The percentage voltage drop (DX) for a given load

condition and length of cable may be calculated by multiplying the appropriace
drop factor wvalue as shown in (tables XI1I, XIV, and XV) by the length of cable.

50.2 Lighting systems - derivation of drop factors (DF)}. This section
contains the derivation of the equations used to calculate voltage drop
calculations in lighting systems. Table XVII contains drop factors for type
LSTSGA cable which were calculated using the derived equation. This equation may
be used to calculate drop factors for other cables, if the cable characteristics
are known. The circuit-for a three-phase lighting system may be represented as
fellows: .

E ':
A A8 B
—
ENN ¢/ Eac
.

Voltage loop equatiﬁns may be written for loops BAabB, CBbeC, and ACcaA as
follows:

-Epp + 21Tp + Vgp - Zplp = O

+
&
1]

[ ]

-Epc + ZpIp Z1Ic =0
~Eca + ZpIg + Vea

where Zj = impedance, in ohms for each phase of both cable and leoad.

ZyTp = 0

The above loop equations may be rewrittenJas follows:
Epp - Vap = (Ip - Ip) Zp
Epc - Vbe = (Ip - Ic) 2L

Eca - Vea = (Igc - Ia) Zp
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For the first equation in the above set of three, a vector diagram may be
drawn as follows: .

. (1,-1,)Z, cosa
(IA IB)ZL AT B/ AL

(1,-10)

Since angie ¢ 1s very small,
cos (¢ + a ) = cosa
and Vab = Vab cosa
Therefofe, from the vector diagram,
Vab =. Eap - (Ia-IR)Zj cosa (equation 1)

The general gquation for voltage drops is given by:

(; :) (: ;)
100 ' (equation 2)

For phase AB specifically, equation 1 may be written as

Vab
DX =1 - Epg] 100 (equation 3)

\ /

Substirtuting in equation 3 from equation 1 for V,,

(Ip - Ip) Zj, cos
D =1 - 1 + x 100
Eap-

Since § = a + 8.
and g = a + f§.
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Therefore,

(Ip - Ip)2p, cosé
DY = 100 (equation 4}
Eap
Eqﬁation 4 may be generalized by letting Iyj represent the difference in line
currents (I5-Ip, Ip-Ig or Ip-14), and E represent the line-to-line rated source

voltage (Epp, Epc, or Eca).

Equation 4 may then be written as follows: -

COSQ
D - I;p x 2, x E x 100 (equation 5)
)
Since z;, = L , equation 5 may be rewritten as follows:
cogf

DX = I)pxL=xzpxE =x 100 (equation 6)

Let drop factor (DF) be defined as follows:

cosf
DF = zy x E x 100 . (equation 7)

Substituting equation 7 into equation 6,

DX = Iy x L xDF (equation 8)

Therefore, drop factors in table XVII are calculated from equation 7 by using
appropriate cable impedance characteristics and load power factors. The entries
of table XVII are prepared for a given power factor using the relationship

8§ = a + § from the vector diagram in 50.2.

50.3 ting systems - derjvation o o actors usi load watts
and vars. This section contains the derivation of the equations used to
calculate voltage drop in lighting systems by the load watts and vars method.
Table XVIII contains drop factors for type LSTSGA cable which were calculated
using the derived equations. The equations may be used to calculate drop factors
for other cable types, if the cable characteristics are known. The following
vector diagram is used In derivation of the equations:
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v
e B
Lag
Tac 9%, .
’//// "’/,/(;;ATNN
Vge

K, the total power (real and imaginary) for each phase, may be found by
multiplying phase current by phase voltage. For example, for phase AB,

Kap =~ Vaslag
In rectangular form, Kpap = Vap (1+j0) x Ipp (cosfsp + jsinfap)

Kap = Vaplapcosfap + jVaplapsindap :(equation 1)

Since . Vaplapcosfpp = Wap, and

Vanlapsindap = UAB .

Equation 1 may be written as follows:

Kap = Wap + jUagp

Kpc and Kgp may be referenced to the same axis as Kpg; for inductive loads,
their vector values shall be as follows:

Kgec cos (-120° - #pc) and

Kca cos (120° - édcp)
Using the trigonometric identity as follows:

) - ancﬂlongﬂ-\ + ginfas
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These terms can be written as follows:

Kpclcos (-120°) cos (fgg) + sin (-120°) sin (fgc)]

and Kcalcos 120° cosfgy + sin 120° sin 4 pgl
and since sin(-120") = -0.866 ;nd cos(-120*) = -0.5
and sin 120° = 0.866 and cos IZQ' - -0.5

- the equation becomes ' Rpg (-0.5 cosfpg - 0.866 ;ihﬂgc) and

Kca (-0.5 cosfcy + 0.866 sindgy)
As indicated above, these two quantities can be rewritten as follows:
-0.5Wgc - 0.866Upg and

-~ -0.5Wgs + 0.866Ucy

Since line A 'volt-amperes is the difference between phase AB volt-amperes
" and phase CA volt-amperes, then:

Ka = FKap-Kea

and . " WA - WAB-UCA

Substituting for Wap and Wca,

o

Wa = Wap - (-0.5 Wgy + 0.866 Ugy)

Wa = Wap + 0.5Wca - 0.866 Ugy ' (equation 2)

Similarly for Wg,
W = Wpc - Was
" = Kgc (-0.5 cosfpc - 0.866 sinfpc) - Wap

- -Wap - 0.5Wyc - 0.866 Ugg (equation 3)

Since WLr¢aR) = Wa - W
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Substituting from equations 2 and 3,
WiL(aB) = 2Wap + 0.5 (Wpg + Wgy) + 0.866 (Upc - Ugp)
and 2W11L(aB) = 4WaB + Wpe + Wgp + 1.73 (Upc - Uga)

By an analysis similar to that shown above, the equation for 2 Uyj (AB) may
be found. .

Equations for Wrj(gc). WrL(ca). ULL(BC) and ULL(CA) ‘may be found by
referring the K vectors to the same axis of Vpg for Wyp(pc) and Urp(pc). and Vca.
for Wip(ca) ard Ury(ca)- Equations for capacitive loads, or mixed inductive and
capacitive loads, may also be derived by assigning the proper sign to each phase
angle (negative for inductive and positive for capacitive) in determining values
of cosine and sine (+ 120° + §). It should be noted that if these equations are
divided by load voltage, V, “similar expressions involving resistive and reactive

-:'cumponents of current will result. In some cases, use of these equations may be

more convenient than the vector rotation method when currents are used in
calculations . .

The general voltage. drop equa;ioﬁ for lighfing systems as derived in 30.2 is
DX = Iy xL x DF (equation 4)
Since Wyp = Iy (V) (cesa ), substituting 2Wjj = 2111 (V) (cosa ) inte
equation 4 will give -
L x 2W, x DF

DI = (equation 3)
2(V) cosa

Let a new drop factor (DF’) be defined as follows:
—DPF ____
DF' = 2(V) cosa

Therefore,

DX = L x 2Wpy x DF'

=
]
t
(8]
B
b
[
]
3
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As shown in 50.2,

DF = 2zy x E x 100,

where § = a + f
Sdbstitutiné for DF in equation 5,

L x hLL x 27, (cosa cosf + sina sing) x 100

DX = ' E(V) cosa:

rigonometric identity,

100 x L x Wi x z1, (cosa cosf + sina sinB)

DX = : E(V) cosa

100 x L x Ky x (R cosa + X sina)

- E(V)

100 x L x (RWyy, + XUpp)

- 120 x 115

DX = 725 (L) (RWpp + XUry) x 10°3, where R and X are cable constants as
shown in table XIV. Plus is used in the above equation for inductive loads, and
minus is used for capacitive loads. 1In order to calculate the percentage voltage
drop, entries in table XVIII may be used with the value of power specified and
length of the cable.

50.4 erivation o esistance and reactance values for cables. This
section contains the derivation of.values for cable resistance and reactance used
in tables XIII, XIV, XV, and XVI. The cables identified in this document have
conductor diameters of standard AWG, rather than Navy sizes. Navy sizes are

close to équivalent AWG sizes., However, the differences are enough to affect
cable impedance values.

Tha JAnnl moadtbhod olf Jdeswec—d Lo mmod odcemes =emd me dmemmes mse=Teiime oo
411 LUt adl WEWLLIVU UL USLELHLIILUE LESLSLAdICE dilu [udCLalice vdlubs LUl
particular cable types is by test measurements. In the absence of .test data,

however, these values may be derived mathematically.

50.4.1 gCalculation of resistance values for cableg. The method used herein
for calculating the resistance of electrical cables is based upon the one
specified.in ASTM B 258 and ASTM B B. This general method may be used to
calculate with reasonable accuracy the resistance of any cable with concentric-
lay-stranded conductors. The overall approach is as follows:
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{1 Calculate dc resistance at 20°C for solid conductors using
ASTM B 258.
(2) Adjust for concentric-lay-stranded conductors using ASTM B 8.
(3) Adjust for ac resistance by multiplying by the ac/dec resistance
‘ratio at the desired frequency (60 or 400 Hz).
(4) Adjust to temperature for which cable service is designed. As
specified in ASTM B 258, dc resistance at 20°C in ohms per 1000
feet is given by:

aZ x 105.35

where p (resistivity) is 875.20 ohm-pounds per mile squared, and
--1s § (density) 8.89 grams per centimeter cubed. Therefore,

Rde -~ 10.37].47
d2

where d is the dlameter .of. the conductor in mils. Therefore, the
. following chart for type SG-equivalent solid.conductors shall be

generated,
Rdc {ohms per 1000 ft) at
Des ation a, (mils _20*C
sG-3 - 50.8 4.018
8G-4 64.1 2.522
8G-9 101.9 0.999
8G-14 114.4 792
$G-23 | 144.3 498
$G-50 229.4 - 187
5G-75 289.3 124
$G-100 324.9 .098
8G-150 409.6 .062-
SG-200 460.0 .049
§G-300 547.7 035
5G-400 643.1 .025

This data for solid conductors must be adjusted for concentric-lay-stranded
SG conductors. Because of the lay in stranded conductors, the resistance for
each unit length of a stranded conductor is slightly greater than that for an
equivalent diameter solid conductor. ASTM B 8 provides a precise mathematical
method for deriving the multiplying facter (k, in percent) that is used to modify
dc resistance of a solid conductor for an equivalent concentric-lay-stranded
conductor. A lay factor (myj,g) is determined for each wire in a concentric-
lay-stranded conducter from

Bing = ‘/1 + (9.8696/n2).
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where n equals the length of lay/diameter of helical path of wire. The lay
factor m for the complete stranded conductor is the numerical average of the lay
factors (mypq) for each of the individual wires in the conductor. Finally, the
increment factor k is calculated from

K = 100 (m-1)

K is the percentage value increase in resistance of a solid conductor for an

" equivalent concentric-lay-stranded conductor. In lieu of performing many

P B R i . g S a2 S P T L I Sp— ke & 1 oo .- 3 Lo e e L __
CElCULaLlVUIIS DESEU UpOIl UeLalled COnUucLorl EEOmELl Y, WILlCh wWOuld De [eguilreu o
the above method, the following nominal increment factors may be used:

Number of strands Increment factor (percent)

7
19
37
61
91

127

Vi u oW

Therefore, concentric-lay-stranding of a solid conductor results in a
nominal increase in electrical resistance from 3 to 5 percent, depending upon the -
nmumber of strands in a conductor. The. above chart for de resistance of solid
conductors may be used to generate a chart for concentric-lay-stranded conductors
by applying the above increment factors.

Rge (ohms per 1000 ft)

Designation umber of strands at_20°C
5G-3 7 4.139
SG-4 7 2.598
5G-9 7 1.029
SG-14 7 0.816
$G-23 7 .513
5G-50 19 .205
SG-75 37 .130
§G-100 ' 61 .103
$G-150 61 .085
§G-200 61 .052
§G-300 91 .037
SG-400 127 .028

The following ac/dc resistance ratios were calculated (dc resistance values
were adjusted to 65°C, since the ac resistance values were at that temperature).

Designation Ac/dc Tatio at 60 H=z Ac/de ratio at 400 Hz
5G-3 1.00 1.00
5G-4 1.00 1.00
5G-9 1.00 1.00
SG-14 1.00 1.00
SG-23 1.00 1.00
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Des ation Ac/dec ratio at 60 Hz Ac/de ratio at 400 H=z
SG-50 1.00 1.00
SG-75 1.00 1.00
$G-100 1.00 1.06
§G-150 1.00 1.09
SG-200 1.00 1.14
$G-300 1.00 1.43
5G-400 1.00 2.35 .

Therefore, the above chart for dc resistance of concentric-lay-stranded
conductors may be used to generate a chart of ac resistances, 60 and 400 Hz. at
20°C, by multiplication of the appropriate acydc resistance ratio.

Ac resistance, 60 Hz Ac resistance, 400 He
'Des;ggatiog {ohms per 1000 ft) {(ohms per 1000 ft)
_8G-3 4.139 4.139
SG-4 2.598 2.598
$G-9 1.029 - 1.029 -
5G-14 0.816 ~ 0.816
SG-23 .513 .513
§G-50 .205 - : .205
5G-75 - .130 .130
§G-100 .103 . .109
SG-150 . .065 .071
5G-200 .052 .059
$G-300 .037 .053
5G-400 .026 .061

Finally, ac resistances must be adjusted for the design temperature of cable
service. Resistance values at a selected temperature may be calculated from
measured resistance values at another temperature by

Re = Reo [1 +a (t-tg)]

Where: .
Re required resistance.
Reo = measured resistance,
t = temperature at which resistance is required.
t, = temperature at which resistance was measured.
-4 temperature coefficient of resistance at measured temperature.

For ty = 20°C, a = 0.00393 per 1°C, and t, = 25°C, a = 0.00385 per 1°C.

For tables XIII (60 Hz) and XIV (400 Hz), the applicable temperature value
is 65°C. Therefore, resistances in the above chart must be multiplied by

1 + 0.00393 (65-20) = 1.177

The following data results:
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Ac resistance, 60 Hz Ac resistance, 400 Hz
Designation ohms pe 000 {ohms per 1000 ft)

5G-3 4. 872 4,872

5G-4 3,058 3.058

5G-9 1.211 1.211
5G-14 0.96 0.96

§G-23 604 . .604
8G-50 .241 . 241

$G-75 . .153 ) .153
5G-100 121 .129
$G-150 .076 . .083
5G-200 © .06l .069 -
5G-300 ' .043 ,061

$G-400 .031 .073
. These are the resistance valueé shown in tables XIII (60 Hz) and XIV (400
Hz). .
For table XVI, the applicable temperature value is 45°C. Therefore,
resistances at 20°C must be multiplied by
1 + 0.00393 (45-20) = 1.098

The following data results:

Ac resistance, 60 Hz Ac resistance, 400 Hz
Des ation . {ohms per 1000 ft) (ohms_per 1000 ft)
5G-3 4,456 4,456
8G-4 2.853 2.853
$G-9 1.130 1.130
8G-14 0, 89¢ 0,895
$G-23 .562 .563
$G-50 .225 : .225
SG-75 .143 T L 143
$G-100 113 .120
$G-150 071 .077
SG-200 .057 .064
$G-300 ,041 .059
SG-400 .029 .068

These are the resistance values shown in table XVI.

For type 6SG cable shown in table XV, two conductors are connected in
parallel for each phase of a three-phase circuit. Therefore, the resistance for
each phase is one-half of the ac resistance {(at 400 Hz) calculated earlier at the
required design temperature of 65°C. Resulting values are as follows:
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Ac resistance, 400 Hz

Designation {ohms per 100C ft)
65G-100 0.064
65G-125 . 0.052
6SG-150 0.042
.65G-200 - 0.035
50.4.2 Calculation’ eactance value or cables. Calculation of cable

The principal reason for this is that cable reactances are not only dependent
upon the geometry of the conductors in the cable; but also on the cable’s
external enviromment (for example, conducting armor material and proximity to
surrounding steel). The following inductance (reactance ‘divided by the quantity
of two times the frequency times n) values are for Navy size cables.

reactances is much more complieated than the calculation of cable resistances.

Inductance
Designation ihe [ e 000 ft

SG-3 0.109%
5G-4 .104

. 8G-9 .098
SG-14 .085
5G-23 - - .080
SG-50 074
5G-75 072
$G-100 072
SG-150 . . .069
5G-200 .069
$G-300 . .069
SG-&OQ .0686

In terms of the -magnitude of impedance for a cable, these values of’
inductance are relatively insignificant in comparison to resistance, except for’
large size cables at 400 Hz. Consequently, in the absence of reactance data,
reasonably accurate voltage drops can be calculated on the basis of resistance
alone for cables with relatively insignificant inductance. 1In order to quantify
the effect on reactance in converting from Navy sizes to AWG sizes, the ratio of
the change in the ratio of the distance between the center of conducteors and the
conductor diameter for each size is used as a multiplying factor to determine a
new inductance value. While this method may not be precise, it does provide (on
an order of magnitude basis) a reasonable inductance value for AWG sizes based
upon the data for Navy sizes. Conductor diameters are derived from MIL-C-915 for
old ratio and MIL-C-24643 for new ratio. New inductance values are as follows:

New inductance

Designation ' 0ld ratio Bew ratlo (millihenries per 1000 ft)

SG-3 2.17 2.26 0.113
SG-4 1.88 . 1.97 .109
5G-9 1.73 1.61 .091
5G-14 1.92 2.02 .089
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New inductance

Designation 0ld ratio ' New ratio (millihenries per 1000 f£c)

5G-23 1.81 1.89 ' . .083
SG-50 1.31 1.28 _ .073
5G-75 1.28 1.22 .068
SG-100 1.25 1.21 .069
$G-150 1.22 1.19 : .067
SG-200 1.23 1.20 .067 .
SG-300 1.19 1.19 .. .069
SG-400 1.16 1.16 .066

From these adjusted new inductance values, reactances at 60 and 400 Hz may \
be calculated to produce the following data:

. Ac resistance, 60 Hz Ac resistance, 400 Hz ‘

Des ation ohms pe 000 ft {ohms per 1000 ft) |
SG-3 0.043 i 0.286
SG-4 . .041 .274
SG-9 .034 .229
SG-14 034 . ' 221
§G-23 .032 .211
5G-50 .027 . .181
8G-75 - .026 ) .173
5G-100 .026 .176
5G-150 .025 .168
SG-200 .025 .168
5G-300 .025 .173
5G-400 .025 .166

Since two conductors are connected in parallel for each phase, the reactance

per phase is one-half of reactance at 400 Hz. The reactance values used for 6SG
cable are as follows:

Ac resistance, 400 Hz

Designation _(ohms per 1000 ft)

65G-100 0.088
65G-125 .086
65G-150 .084
65G-200 .084

Finally, impedance values are calculated by taking the square root of the
sum of the resistance squared and reactance squared.
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ELECTRICAL CABLE VOLTAGE DROP CALCULATIONS

10. SCOPE
10.1 Scope. This appendix 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 Nongoverrment 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 DaoD 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 B - 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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30.1 Symbols and Abbreviations.
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DEFIRITIONS

this appendix are as follows:

5

a

D%

DF

DF’

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.

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

Line-to-line rate voltage of a three-phase system
(Eppr Epcr Egp)-

Line current (IA’ IB or IC).

Resultant load currents for each phase (leg) of
a three-phase, delta circuit (IAB’ ge ©OF I )

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

Cable length.

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

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

Reactive power for each phase (leq) load of a
three-phase, delta circuit (QAB’ QBC or QCA)'

_.'76_
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The symbols and abbreviations used in

Units

Cmil

(Amp.ft)
(Watt,ft) "
Mils
Volt

Volt

Ampere

Ampere
Ampere

Feet

Watt

Watt

var
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Q. - Net reactive power in two lines of a three-phase, Var
delta SystEm (QA - QBJ' QB - ch QC - QA) .

R - Total cable resistance per phase. Ohm

Roe ~ 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

VAN - Line-to-neutral terminal load voltage for phase Volt
2 of a three-phase four-wire system.

¥ - Total cable reactance per phase, Ohm

Z - Total cable impedance per phase. Ohm

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

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

three-phase delta circuit (ZAB’ ZBC’ ZCA)'
Zyy ~ 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)

@, - 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 Degree
load voltage and line current.

ex - Angle between terminal load voltage and current Ix' Degree

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

Pe 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
dc 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
‘ 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 906, 100, 110, and 120:

40.2.1 Single-phase circuits.

‘ e For all systems.

z2cos (o)

‘ p% = 2IL|————| * 100 (30-9)
E

|

40.2.2 Three-phase circuits.

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

_ zCcos {a)
D% = \13ILOL —E—— * 100 (90-10)

e Voltage drop in each line for all systems.

_78-
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Z2C0S5 {a)
D% = IL[——] * 100 {(100-10)
E

e Voltage drop in each phase for all systems.

zcos(ax)
D% = IXL —=| * 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% = PKL(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:

- I, I, 0, o ex, and o, are calculated in section 50.

Iror
- 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 &, o, and B are calculated from the following equations as
derived in section 90.:

o -1

If

cos “{pf}, B = tan_l{X/R)

if

o=-0+p . {90-2)

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

56.2 Three-phase~delta circuits.

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

I= 43IL0 = wialAB = \l3IB = x!31(:A

c

The total load currents I , L , and TC are the vectorial sum of all
the currents in their respective phase (leg) %oads. If the load power

factor angles in legs AB, BC, and CA are QAB’ eBC' and ebA respectively,
the phase load currents can be written as:

Ing = IAB/(Oo_eABl' I.~= IBC/(-120°-8 ), /(120°-9

BC Belr Iea = Icp/1120°-6,,)

Similarly, the phase voltages V,_,

AR VBC’ and V., are defined as:

CA

VAB = VAB f0°, V_ = VBC/-120°, and VC = VCA/120°

A

-..80_
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If the system is unbalanced or

balanced, the magnitude of line currents I and the associated angles © and
o are calculated from the following equations as derived in section 100:

=]

|
w

of o

!
'y

C§D

Ing = Icar

0° - ZEA_

-0, + B

Ipc = lap’

-120° - /1,

-@, + B

Tea = Tacr -
o .

120° - /I

~o, + B

The currents Ix and the associated angles e, and a  are

follows:

sy = 1a = Ipr

8 ) = O " [Lyam)-
*ap) = “Oxap) TP
e =1~ Ie

® (pc) = "120° - Lly(ac)-
®e@c) - x@e) TP

- 81 -
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Ix(CA} = I A’ (100-14)

Ocicny = 120° - [y oy

“ca) - O%qca) TP

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

I= ILO = {120-3)

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).

a

Step 1.

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

IAB = 6.16A
IBC = 5.7A
ICA = 9.54

Also the following parameters are given in Table XVI:

Cable type : LSTSGU-9

Length: L = 45ft -3
Impedance: z = 1.120(10 °) /ft
Angle: p =1.82°

- 82 -
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Step 2.

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

VAB = VIEIUD

5 - _ .
VBC ; VBC/ 1290
VCA = VCA/120

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:

Ul

IAB IAE/0° - QAB— = 6.16/-37°

IBC = I / -120° E%C = 5.7/-157°
ICA = ICA/120 :A = 9.5/83°
Where 8, = 0,, = 6., = 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 peolar forms to rectangular forms.

T,5 = 6.16 /=37° = 4.92-- j3.71
T, = 5.7/157° = - 5.25 - j2.23
T., = 9.5/83° = 1.16 + j9.43

The line currents are calculated as follows:

In = Ipng =~ Icar

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

(100-7)

- B3 -
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TA = 3.76 - j13.14
= 13.67/285.97°

and,

QA = 360° - 285.97°
= 74,03°

oy = -74.03° + 1.82°,
= =-72.,21°

Ip = Ipc = Ippe (100-8)
= (~ 5.25 - j2.23) - (4.92 - j3.71)
= - 10.17 + j1.48
= 10.28/171.72°

and,
= =120° - 171,72°

% = -291.72°

= —-(-291.72°) + 1.82°,
E: = 293.54°,

Ic = lea ™ Ter (100-9)
= (1.16 + 39.43) - (-5.25 - j2.23)
= 6.41 + jil1.66
= 13.31/61.20°

and,
Eb = 120° - 51,20°
= 58.8°
a. = -38.80° + 1.82°,
= -56.98°,
Step 4.

The drop in each line from the switchboard to the load is calculated
as follows:

zcos(un)
DA% = IAL ———;—-—— * 100, {100-10)

- 84 -
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(1.120 * 1073)cos(-72.21°)
* 100

D,% = (13.67) (45)
(120/43)
= 0.30%
zcos (o)
D% = IBL[————:ELJ * 100, (100-10)
E
(1.120 * 107 3) cos(293.549)
= (10.28) (45) * 100
(120/¥3)
= 0.30%
zcos(ac)
Dt = I L|————| * 100, (100-10)
E

(1.120 * 10 ) cos(-57.98°)
(13.30) (45) * 100

0.53%

(120/V3)

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

%

o
o
Il

DA% + DB% + DC

0.30% + 0.30% + 0.53%
1,13%

Step 5.

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

The current in loop EAB is:

N i N
(3.76 - j13.14) - (~10.17 + 31.48)

(100-12)

i

13.93 - j14.62
20.19/313.62°

I

_85_
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1 = 13,93 - jl4.62
X(AB) 54.19/313.62°
and, '
<) = 360° - 313.62°
X (BB} _ ¢ 3ge
ax(AB) : ~46.38° + 1.82°

-44.54°

The current in loop EBC is:

eiey™ T8 = Igr

(-10.17 + j1.48) - (6.41 + jl1.66)
-16.58 - j10.18
19.46/238.45°

oo

and,
e = -120° - 238.45°
*(B0) - _358.45¢
a = -{=358.45°) + 1.82°
x(BC) _ 360.27°
The current in loop ECA is:
Txicay™ Ic ™ Iar

(6.41 + j11.66) - (3.76 - j13.14)
2.65 + j24.80
2

[ TR

4.94/83.9°
and,
e = 120° - 83.90°
*CAL - 3610
o = -36.1° + 1.82°
X(CA) _ 34 98¢
Step §.

The percent drop in each phase is calculated as follows:

_86..
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(1.120) {102 cos (-44.54°)
* 100

D,.%$ = (20.19%) (45)
A8 [ 120
= 0.60%
Zcos (a )
: ) x (BC) i
DBC% = Ix(BC)L[ ] * 100, (100-17)
Eac

(1.120) (10™>) cos {360.27°)
(19.46) (45) * 100

0.82%

120

zcos (a )
_ x {CA) _
§ = Ix{CA)L[ ] * 100, (100-17)

Eea

(1.120) (1073} cos (-34.28°)
* 100

Ca

(24.94) (45)
120

0.87%

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

DT(%) 1/2(DAB% + DB $ + DCA%)

c
1/2{0.60% + 0.82% + 0.87%)

1.14%

60. VOLTAGE DROP CALCULATIONS FOR UNBALANCED 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 individuvally. From the phase load currents, the

- 87 -
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al line currents will be calculated.

voltage drop in each line will be determined.

| derived

‘ 60.

\ Step 1.

in section 130.

From the line currents, the
All necessary equations are

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

Locate or determine the following necessary parameters:

e Vectorial sum of all load currents for each phase.

®
[ ]
| [ ]
i
| Step 2.
| Cal

Real power for each phase load.
Load power factor for each phase.
Load impedance for each phase.

Rated load voltage for each phase.

culate the load current for each phase.

Two methods will be used,

1f real power, power factor, and rated voltage of the loads are given, use

the foll

owing equations:

Tpp = (Pap/Vypcos(@,,)1/(0 - &,.)°,

BB~

Tpc = [Ppc/Vpceos (8yc) 1142220 - @y0) °,

I

[PcA/VCAcos(CbA)]/(IZO -8

)0
Ca ———— A~ '

(130-31)
{130-32)

(130-33)

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

following equations:
Ing = Vap/ Zaps

1 o
sc = Vac/ Zne’
| Tea = Vea! Zear

- B8 -

Supersedes page 88 of 3 April 1989.

(130-34)

(130-35)
(130-36)




TECHNICAL LIBRARY

ABBOTTAERDSPACE.COM

NOTICE L. .. «
APPENDIX -

15 OCTOBER 1991

4

Step 3.

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

follows:
— _ _ - 92— _
IABl = (1/3) (IAB + aIBC + a ICA)’ {130-29)
— _ — 2= - _
IAB2 = (1/3) (IAB + a IBC + aICA)' {130-30)
Where: 2
1/120° , a“ = 1/240°

o
il

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

Step 4.
} Cglculate the sequence components of line currents from the following
| equations:
\ o
} I, = Ipp (¥3/-30°), (130-8)
| I, = I15,(V3/30°), (130-11)
Iy, = Ipp, (Y3/-150°), (130-14)
‘ I, = Ipp,(¥3/150°), (130-17)

Tny = Ippp (V3/90°), (130-21)

‘ I, = Ty, (V3/-80°), {130-25)
! Step 5.

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

| IA = IABI(43/-30°) + IABZ(43/30°), (130-28)

- B9 -~
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[l
|

(¥3/-150°) + I,.,(¥3/150°), (130-27)

B ABl AB2

I. = IABl(43/90°) + IA52(4§/—90°), (130-28)

The corresponding angles ® and a are calculated from equations derived
in section 100.:

8, = 0° - AEA_f @, = =€, + B, (100-7)
@ = -120° - /I, oy = -8, + B, (100-8)
& = 120° - LEC_, o = =6, t B, {100-9)

Step 6.

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

zcos (a)
D% = IL|——| * 100, (100-10)
E

60.2 Example of Voltage Drop Calculations.

Step 1.

The following parameters are given:

Vap = 118/0°, VBC = 118/-120°, VCA = 118/120°
Papg = 3400w, PBC = 2500w, PCA = 2900W.
E,n = Eq~ = E,, = 120V

AB BC CA

All load power factors (pf)

3O 80 lagging. From Table XVI, use
LSTSGU-50 cable with z = 0.223(10

)Q/ft, B = 7.8°

- 90 -
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Step 2.

Calculate the phase currents from the following equations:

Iig = [PAB/ V,pCos (8, )}/(0 - __)°, (130-31)
= [3400/(118) (0.8)1/(0° ~ 37°)
= 36/-37°
IBC = [PBC/VBCcos(EhC)}/(-lzo - GBCL°, (130-32)
= [2500/(118) (0.8)1/~120°- 37°
= 26.5/-157°
Top = [PCA/vCAcos(ebA)]/(lzo VA | (130-33)
= [2900/{118) {0.8)]/120°- 37°
= 30.7/83°
Step 3.
Calculate the positive and negative sequences of TAB from the
following equations:
— _ —_ —_ 2__ _
IABl‘ (1/3)(I + aIBC + a ICA)’ {130-29)
= {1/3)[36. 0/ 37° + (1/120 ) (26.5/~- /=157°}
+ (1/240°)(30 7/83° YT
= 31.01:}1:
= - y - _
IAB2_ (1/3)(IAB + a IBC + aICA), {130-30)

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

2.6/-62.5°

- 81 -
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Step 4.

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

-
|

Al = IABl(JB/-30°), {130-8)

0

(31.0/-37°) (¥3/-30°)

53.7/-67°

I, = IABZ(¢§/30°), {130-11)

i

(2.6/-62.5°) (V3/30°)

4.5/-32.5°

Ip, = IABI(J3/-150°), (130-14)

(31.0/-37°) (¥3/-150°)

53.7/-187°

=
|

B2 = Tﬁsz‘“§/15°°" (130-17)

{2.6/-62.5°) (¥3/150°)
4.5/87.5°

ihn

&
|

c1 = IABl(43/90°), (130-21)

(31.0/-37°} (¥3/90°)
53.7/53°

-
]

c2 1AB2(43/-90°), (130-25)

{2.6/-62.5°) (¥3/-90°)
4.5/-152.5°

([}

_92_
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A" 7B

I + I + I

A a0 Al a2’

0 + 53.7/-67° + 4.5/-32.5°
24.78 - 351.85
57.47/-64.46°

0° - (-64.46°)
64.46°

i

A TG tB

-64.46° + 7.8°
-56.66°

[#s]

T oA+ I.. +I..,

089 53.8}-187%%% 4.5/87.50
- 53.10 + 311.04 -
54.24/168.26°

-120° - 168.26°
-288.26°

non

-8, + B

288.26° + 7.8°
296.06°

nn

Teo * Iea + Icor

0 + 53.7/53° + 4.5/-152.5°
28.33 + 340,81
49.68/55.24°

120® - 55.24°
64,76°

o

-6, + B

-64.76° + 7.8°
-56.96°

1

- 93 -~
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Step 6.

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

zcos(aA)
D% = I,L|——2-| * 100, (100-10)
g
(0.223) (1073) cos (-56. 66°)
= (57.47) (65) ¥ 100
120/43
= 0.66%
zcos(uB)
Dg¥ = IL|———2—| * 100, (100-10)
E
(0.223) (1073} cos (296.06°)
= {(54.24) (65) * 100
120/43
= 0.50%
zcos(at)
Dot = I,L|——| * 100, (100-10)

E

(0.223) {1073) cos (-56.96°)
(49. 68) (65) * 100

120/43
0.57%

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

DT%

DA% + DB% + DC%

n

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 equations derived in sections 90, 100, and 110:

70.1.1 Power systems.

zcos {a) {2)ztan{«) sin{a)
DF = + * 100, (90-13)
E 200E

70.1.2 Lighting systems.

70.1.2.1 Single-phase Circuits.

® For equations using Current I.

zcos (a)
pF = j—| * 100, {100-20)
E

e For equations using Power P.

1 2¢0S (o)
DF’ = * 100, (110-286)
Vcos (©) E

70.1.2.2 Three—-phase Circuits.

e For equations using Current Ix'

zcos(ax)
DF = |————| * 100, (100-19)

E
X

- 95
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TABLE X!. [Impedances for LSTSGY cable,

60Hz electronics and communications.

Cable characteristics
Size A) R 27,3/ X 3/ 3 B
Cmil Chms per 100 feet ‘c
3 2580 4,503 0.043 4,503 0.55
4 4110 2.825 0.040 2.825 0.81
9 10380 1.119 0.036 1.120 1.82
14 13090 0.887 0.041 0.8388 2.63
23 20820 0.558 0.039 0.55¢9 4,02
S0 52620 0.221 0.030 0.223 7.81
75 83690 0.138 0.030 0.141 12.07
100 105600 0.110 0.029 0.114 14.92
150 167800 0.0569 0.029 0.075 22.58
200 2114600 0.055 0.029 0.062 27.80
300 300000 0.040 0.02¢9 0.049 35.75
400 413600 0.029 0.029 0.041 44,80

1/ Conductor cross-sectional areas are based on MIL-C-24643.

2/ Resistances are derived at s temperature of 45°C.
3/ Resistances and reactances per phase are calculated in section 140,

HNICAL LIBRARY
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TABLE XI!. Impedances for LSTSGU cable,
400 Hz electronics and communications.

Cable characteristics

Size Al E_gl,B/] X 3/ l 2 B

Cmil |[Chms per 1000 feet ‘c
3 2580 4.503 D.288 4.512 3.66
4 4110 2.825 0.267 2.838 5.40
9 10380 1.119 0.237 1.144 11.98
14 13090 0.887 0.271 0.928 17.01
23 20820 0.558 0.262 0.616 25.12
50 52620 0,221 0.202 0.299 42,446
75 83690 D.143 0.197 0.243 535.98
100 105600 0.116 0.195 0.227 59.29
150 167800 0.077 0.1 0.206 68.10
200 211600 0.065 0.194 0.204 71.44
300 300000 0.051 0,192 0.199 75.14
400 413400 0.042 0.192 0.195 77.65

1661 ¥490120 ST1

X1AN3ddV

T d0110N

(HS)662-AHAH-TIN
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TABLE XIIl. Drop factors for LSTSGU cable, 450V, three-phase, 60Hz power systems. 1/

Cable characteristics Drop factors at cos (8) 2/ below (multiply by 10'5)
Sfze A3 |R4&/,5Y X 4/ Z B 1.0 0.95| 0.90| 0.85f 0.80] 0.75; 0.70| 0.é65| 0.60| 0.55 | 0.50 | 0.45 | 0.40 | 0.35 | 0.30
Cmil Ohms per 1000 feet '
3 2580 | 4.827 | 0,043 4.827 0.51 |185.8 |177.2 [168.4 [159.4 |150.4 |141.5 ;132.5 |123.5 |114.8 |106.0 (97.1 |88.2 |79.7 |71 [62.0
& 4110 | 3.028 | 0.040 3.028 0.76 |116.5 |141.3 [105.8 [100.2 | 94.6 | 89.1 | B83.5 | 77.9 | 72.4 | 66.9 ([61.3 |[55.7 |[50.4 |45.1 [39.9
9 10380 | 1.199 | 0.036 1.200 1.70 | 46.1 | 46.3 | 42.2 | 40,1 | 37.9 | 35.8 | 33.6 | 31.4 | 29.3 | 27.1 |24.9 [22.7 |20.6 |18.5 |16.4
14 13090 | 0.95% | 0.041 0.952 2.45 | 36.6 | 35.3 | 33.7 | 32.0 | 30.4 | 2B.7 } 27.0 | 25.3 | 23.6 | 21.9 [20.1 |18.4 |16.8 |15.1 [13.4
23 20820 | 0.598 | 0.039 0.5%9 3.75 | 23.0 | 22.4 | 21.4 | 20.4 | 19.4 | B4 1 17.3 ) 16,3 1 15.2 | 6.2 131 120 MDD 9.9 8.9
50 52620 | 0.237 | 0.030 0.239 7.29 2.1 2.0 8.7 8.4 8.0 7.6 7.3 6.9 6.5 6.1 3.7 5.3 4.9 6.4 4.0
5 83690 | 0.148 | 0.030 0.151 | 11.27 5.7 5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.1 3.9 3.6 3.4 31 2.9
100 105600 | 0.118 | 0.029 0.122 | 13.94 4.5 4.7 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 | 0.059 | 0.029 0.056 | 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 413600 | 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

3 17 Drop factor equations are derived in section 90.
2/ © is the load power factor angle or angle between load terminal voltage and line current.
3/ Conductor cross-sectional areas are based on MIL-C-24643.
4/ Resistances end reactances per phase are calculated in section 140.
3/ Registances are derived at a temperature of 65°C.

X14N3ddV
T 401I10N

1661 4490100 &1
(HS)66Z-NEAH-TIN



TECHNICAL LIBRARY

ABBOTTAEROSPACE.COM

TABLE XIV. Drop factors for LSTSGU cable, 450V, three-phase, 400Hz power systems. 1/

6861 11adv ¢ 3Jo gp o8ed sepasiadng

Ceble charocteristics Drop fectors ot cos () 2/ below (multiply by 1079)
Size A 3/|R &7,57 X &f 4 8 1.0 0.95| o0.%0| 0.85| 0Q.80f 0.75 0.70 0.65| 0.80| 0.55| 0.50| 0.45| 0.40| 0.35| 0.30
Cmil| Ohms per 1000 feet °C
3 2580 | 4.827 | 0.288 | 4.836 | 3.42 [1B5.8 |180.1 {172.4 [164.2 |155.9 |147.6 139,1 (130.5 |122.1 [113.5 |104.9 |96.2 |B7.8 |79.3 |71.0
4 4110 | 3.028 | 0.267 | 3.040 | 5.04 |116.6 |114.0 {109.6 |104.7 | 99.8 | 94.7 B%.5 B4.3 | 7.2 | 73.9 | 6B.5 |63.2 |58.0 |52.7 |47.0
¢ | 10380 1.199 | 0.237 | 1.222 |11.20 | 46.2 | 46.7 (| 45.6 | 44 .1 62.5 | 40.8 32.0 37.2 | 35.3 | 33.4 | 31.4 |29.4 |27.4 |25.4 |23.0
14 | 13090 | 0.951 | 0.271 | 0.989 |15.92 | 346.6 | 38.0 | 37.5 | 36.6 | 35.48 | 34.4 33.2 31.9 | 30.5 | 29.1 | 27.6 |26.1 |24.6 |23.0 |21.0
23 | 20820 | 0.598 | 0.262 | 0.653 |23.63 | 23.1 | 25.0 } 25.1 26.9 | 26.5 | 23.%9 23.3 22.7 | 21.9 | 21.2 | 20.3 |19.5 |18.6 |17.7 |16.7
S0 | $2620 | 0.237 | 0.202 | 0.311 |40.46 9.2 1.1 11.6 | 11.9 | 12.0 | 12.0 11.9 19.8 | 1.7 | 115 11.3 |11.1 |10.8 |10.,5 [10.2
75 | 83690 | 0.153 | 0,197 | 0,249 [52.12 5.0 8.0 8.6 9.0 2.3 9.4 9.5 9.6 .6 9.6 2.5 | 9.4 | 9.3 | ¢.2 | 9.0
100 (105600 | 0.124 | 0.195 | 0.231 |57.59 5.9 6.9 7.6 8.0 8.3 8.5 B.7 8.8 8.9 8.9 8.9 8.9 | 8.8 | 8.7 8.6
150 1167800 | 0.082 | 0.1%1 0.208 |66.82 3.3 5.4 6.1 6.6 7.0 7.3 7.5 7.7 7.8 r.9 8.0)|8.0)] 8.0| 8.0 8.0
200 |219600 | 0.069 | 0.194 | 0.206 |70.38 2.9 4.9 5.7 6.2 6.6 6.9 7.2 7.4 7.6 7.7 74|79 |7.9| 79| 7.9
300 |300000 | 0.054 | 0.192 | 0.200 [74.31 2.3 [ 5.2 5.7 6.1 6.5 6.8 7.0 7.2 7.3 7. | 7.5 | 76| 7.7 | 7.7
400 146135600 | 0.045 | 0.192 | 0.197 |76.80 2.0 4.1 4.8 5.4 5.9 6.2 6.5 6.8 7.0 7.1 7.3 | 7.4 7.5 7.5 | 7.6

86

1/ Drop factor equations are derived in section 90.

2/ 0 is the load power factor angle or angle between {oad terminal voltage and line current.
3/ Conductor cross-sectional areas are based on MIL-C-24643.

&/ Resistances and reectances per phase are calculated in section 140.

3/ Resigtances are derived at a temperature of 65°C.

T IDILON
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TABLE XV. Drop factors for LS6SGU cable, 450V, three-phase, 400Kz power systems, 1/

Cable characteristics Drop factors at cos (8) 2/ below (multiply by 1079)

Size A3 IR L!,S{' X &/ | 2 B 1.0 | 0.95| 0.90 |0.85| 0,80 |0.75 |0.70 |0.65] 0.60| 0.55 [0.50 {0.45| 0.40| 0.35 |0.30
Cmil |Ohms per 1000 feet °C

100 211200 | 0,062 | 0.098 { 0.116 | 57.60 | 2.4 | 3.5 | 3.8 4.0 | 4.2 4.3 |44 |44 | 4.6 | 4.5 |b.4 (4.4 ] 4.6 | b4 |43
125 266200 | 0.049 | 0.097 | 0.109 | 63.29 | 2.0 | 3.0 | 3.3 |3.6 | 3.8 |3.9 4.0 [&.1 ] 4.1 ] 6.2 |b.2 4.2 ] 4.2 | 4.2 |49
150 335600 | 0.041 | 0.096 | 0,104 | 66,83 | 1.7 | 2.7 | 3.0 (3.3} 3,5 |3.6 3.7 (3.8 | 3.9 3.9 |40 [|4.0 | 4.0} 4.0 [4.0
200 423200 | 0.035 | 0.097 | 0.103 | 70.92 | 1.5 | 2.5 | 2.9 (3.1} 3.3 |3.5 |3.6 (3.7 | 3.8 3.9 [3.9 3.9 4.0 4.0 |&.0

1/ orop factor equations are derived in section 90.

2/ 8 is the load pawer factor angle ar angle between load terminatl voltage and line current.
3/ torductor cross-sectional areas are based on MIL-C-24643,

47 Resistances and reactences per phase are calculated in section 140.

5/ Resistances are derived at a temperature of 65°C.

XIAN3IddV
T 3DILION

1661 ¥AIOLIO G1
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TABLE Xv). Drop factors for LSTSGU cable, 120V, three-phese/singie-phase, &0Hz lighting systems wsing § or I.. 1/

Cable characteristics

Drop factors at angle ® 2/ for single-phase loads or &, 3/ for three-phase lcads (multiply by 10'5)

‘6861 11idv ¢ 3o 001 ®%ed sepesindng

Size A&/ Ril.ﬁll X 5/ I z -60 -55 -50 -45 -30 20 -10 20 30 40
Cmil |Ohms per 1000 feet

3 2580 4,503 |0.043 |4.503 25.0 184.5 |212.3 {238.4 [262.8 323.2 1351.4 |368.9 |375.2 353.9 |326.8 |289.8
4 4110 |2.825 |0.040 |2.825 77.4 114.8 [132.3 [148.8 |164.1 202.2 220.1 |231.3 (235.4 222.4 |205.5 [182.5
9 1 10380 [1.119 |0.0356 [1.120 29.1 46.1 | 51.1 | 57.7 | 63.8 7.3 | B6.6 | 91.3 | 93.2 . 88.6 | 82.2 | 73.3
14 | 13090 |0.887 (0.041 |0.888 22.1 . 36.0 | 39.6 | 44.9 | 49.9 62.3 | 68.3 | T2.2 | 73.9 ) 73.4 | 70.6 | 65.7 | 58.8
23 | 20820 [0.55B [0.03% |0.559 12.8 6.7 | 20.4 | 24.0 | 27.4 | 30.6 3.9 | 38.6 | 42.6 | 45.2 | 46.5 | 46.4 | 44.8B | 41.9 | 37.7
50 | 52620 {0.221 |0.030 [0.223 3.9 5.5 7.0 8.5 9.9 | 1.2 2.5 | 6.7 | 16,4 | 17.7 | 18,4 | 18.6 | 8.2 | 7.2 | 15.7
75 | 83490 [0.138 {0.030 {0.141 1.6 2.6 3.6 4.6 5.5 6.4 7.2 8.7 | 10,0 { 10.9 | 11.5 | 11.8 | 11.6 | 11.2 | 10.4
100 | 105600 [0.110 [0.029 |0.114 0.8 1.7 2.5 3.3 4.0 4.8 5.5 6.7 7.8 8.6 9.2 2.5 9.4 9.2 8.6
150 167800 [0.069 [0.029 |0.075 0.3 0.3 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 (0.055 |0.029 |0.0&2 0.7 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 1.1 0.8 0.4 0.1 0.3 0.7 1.0 1.7 2.3 2.9 3.3 3.7 4.0 4.1 4.1
400 |413600 |C.029 |0.029 [0.041 1.4 1.2 0.9 0.6 0.3 0.0 0.3 0.9 1.5 2.0 2.4 2.8 3.1 3.3 3.4

001

1/ Drop factor equations are derived in section 100.

2/ & is the load power factor angle or angle between load terminal voltage and line current I.
3/ 6,is the angle between load terminal voltage and current I..
4f Conductor cross-sectional areas sre based on MIL-C-24643.
5/ Resistances end reactances per phase are calculated in section 140,

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

T J0I10ON
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TABLE XVIl. Drop factors for LSTSGU ceble, 120V, three-phase/single-phase, &0Hz |ighting systems usin or P.. I/

*686T TTady ¢ Jo 101 9%ed soposaadng

Cable characteristics Drop factors at angle 8 2/ for single-phase loads or 8, 3/ for three-phase loads (multiply by 10'5)

Size A 4f E_El,éll X 5/ 1 z B -70 -65 -60 -55 -S0 -45 -40 -30 -20 -10 0 10 20 30 40

Cmil |Ohms per 1000 feet “c

3 2580 | 4.503 | 0.043 | 4.503 | 0.55 |317.7 |319.6 (320.9 |321.B |322.6 |323.2 |323.7 [324.5 |325.2 [325.8 {326.3 |326.9 |327.4 132B.1 |3238.9

4 4110 | 2.825 | 0.040 | 2.825 | 0.8% |1946.7 {198.5 [199.7 |200.6 [201.2 |20%.8 }202.3 {203.0 |203.7 |204.2 |204.7 |205.2 |205.8 [204.4 |207.%
¢ 10380 | 1.119 | 0.036 | 1.120 | 1.82 | 76.0 | 75.6 ) 76.6 | 77.4 | 78.0 ) ¥8.5 | 78.9 | 79.6 | 80.1 | 80.6 | 81.1 | 81.5 | 82.0 | 82.6 | B3.3
14 13090 | 0.887 | 0.041 | 0.888 | 2.63 | 56.2 | 58.0 | 59.2 | 60.1 | 50.8 | 61.3 | 61.8 | 62.6 | 63.2 | 63.B | 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 | &1.5 | 42.1 | 42.8
50 52620 | 0.221 | 0.030 | 0,223 | 7.81 | 10.0 | 11,3 | 12,2 | 12.9 | 13.4 | 13.8 | 14.2 | 4.7 [ 15.2 | 15.6 | 16.0 | 16,4 | 16.8 | 7.3 | 17.9
75 83690 | 0.138 | 0.030 | 0.141 [12.07 4.1 5.4 6.3 6.9 7.5 7.9 8.2 8.8 9.2 9.6 | 10.0 ( 10.4 | 10.8 § 11.2 | 11.8
100 |105600 | 0.1%0 | 0.029 | 0.114 [14.92 2.1 3.4 4.3 4.9 5.4 5.8 6.2 6.7 7.2 7.6 a.o0 8.3 8.7 9.2 g.8
150 |1467800 | 0.069 | 0.029 | 0.075 |22.58 0.7 0.5 1.4 2.0 2.5 2.9 3.3 3.8 4.2 4.6 5.0 5.4 5.8 6.2 6.7
200 (211400 | 0.055 | 0.029 | 0.062 |27.80 1.8 0.5 0.3 1.0 1.5 1.¢ 2.2 2.8 3.2 3.6 4.0 4.4 4.8 5.2 5.7
300 }300000 | 0.040 | 0.029 | 0.049 |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 4.1 4.6
400 |413600 | 0.029 | 0.029 | 0.041 |44.80 3.6 2.4 1.5 0.9 0.4 0.0 0.4 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,

¢/ @ is the load power factor angle or angle between P and S vectors.
3/ 8;is the angle between P, and apparent power S, vectors.

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

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

1 zcos(ax)
DF’ = * 100, {(110-23)
Vcos(e&) 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.

B0. DERIVATION OF VOLTAGE DROP EQUATIONS FOR DC SYSTEMS

80.1 Single-wire circuits. The R4 resistance for a single wire in
dc systems is:

pL
RdC = |— (80-1)

A
Where:
p = Conductor resistivity (copper) of a cable at desired
cperating temperature (t).
L = C(able 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)

d

Where:

conductor diameter in mils.
The conductor resistivity (copper) at operating temperature (t) is
given by:
p = p [l +0.00393(t - tJ)1,
(80-3)
From section 140, the conductor resistivity (copper) at 20°C is:

Po = 10.371 Q.cmil/ft

- 102 -
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At t = 65°C,

10.371{1 + 0.003383(65 - 20)]

o
I

= 12.21Q.cmil/ft
At t = 45°C,

10.371(1 + 0.00393 (45 - 20)]
11.39 Q.cmil/ft

p

o

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

IRdc
D% = * 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
D% = 2[ dc] * 100

B
At 45°C, the resistance Rd is:
L <
R, = 11.39(—
dc [A )
Then,
1L )
D% = 22.78 * 100 {80-5)
AEJ

e For power system only.

IR
D% = 2[ dc] * 100

E

- 103 -
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12.211L
D% = 2|——| * 100
AE

IL
24,42 * 100 (80~6)
AE

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:

® 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:

L |

Figure 1. Single-phase circuit representation.

- 104 -
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O 1Z Cas LG+

1Z Sint@-g)

Figure 2. Single-phase Voltage & Current Phasor diagram.

From the above fiqures, define:

© = Load power factor angle or angle between load
voltage and line current.
p = Cable impedance angle.

tan ! (X/R)

The relationship between the sending bus and the terminal load voltage

is as follows;

E=1Z + 7V, (90-1)
E = (I/-0) (2/p) + v/0°
E = 12/(-8 + B) + V/0°

Let a=-0+8, (90-2)
E = IZcos(a) + jIZsin(a) + V
E = (IZcos(a) + V) + jIZsin(e)
E =\ (Tzcos(a) + )2 + 12225in2 (a), (90-3)

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

(E - v]
D% = * 100
 E
4 v .
= |1 - J * 100,
L E

From equation (90-3), the terminal

V= J 82 - 1222510l (@) - IZc

load voltage is:

os (o)
" Substitute V into equation (90-4) and simplify:
J B2 - 1222 sin2(a)  Tzcos(a)
D% = [1 - + * 100
E E
[ 1
E2 - 1222 sinz(a) IZcos {a}
D% = |1 - 5 + * 100
E E
I222 Sinz(a) I1Zcos (a)
D = |1 - [1 - 5 + * 100,
E E

Set 2 = zL, the exact equation for

IZLzzzsinz(a)

D¥ = (1 - |1 -

voltage drop is:

ILzcos(a)

E2

- 106
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The rule for approximation by binomial expansion can be applied to
simplify equation (30-6):

n(n-l)x2 n(n—l)(n-Z)x3
(1+x) =1%nx+ * + .., x <1
2! 3!

In the above expression, let:
[ 12L22251n (a)

EZ

2

X =

] which is approximately equal to zero.

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

Izbzzzsinz(a) 1 IZL22231n (o)
1 - =1 - - ; {90-7)
£ 2 £?
Substitute equation {90-7) into equation (80-6):
1 Iszz 51n (o) ILzcos {a)
D% = |1 - - - 7 + — | * 100
2 E E
The voltage drop equation reduces to:
zcos (a) ILzzsinz(a)
D% = IL + 5 * 100, (90-8)
E 2E

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

zcos (o)
D% = IL|——| * 100, (80-9)
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 43ILO:

_ zcos (a)
D% = JBILOL ——] * 100, (90-10)
E

Where ILo is the resultant load current in each phase.

In equation (90-8), since {(z/E)cos(a) >> (z2/2E2)sin2(a), and by
setting D% equal to the assumed.drop (AD), an estimate of (IL) may be
determined as follows:

(AD) IL[(z/E)cos{a}] * 100

Solve for IL:

iL [(AD)YE/100zcos(a) ], (90-11)

Substitute equation {90-11) into equation (90-8) for IL in the bracket:

D% =

+

ZCos (a) (AD)Ezzsinz(a)
IL 7 * 100
E 200zE“cos {a)

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

+
E 200E

D% =

ZCOoSs (a) (AD) ztan {a) sin{wm)
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 (a)__ {AD} ztan (a) 51n (a) )
DF = + * 100 {30-13)
E 200E
Equation (90—12)'can be rewritten in the simple férm:
D% = IL(DbF), (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/LIGHTING
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.

T, Toe
e 1. 2 } A 44 LORO F E
h&._
N /
= Vea v}
[
Ea 3“\% \ S /
Eo I e
o —_z } ;
Eac
I,
'erom B
o= —_2 |

Figure 3. Three-phase circuit representation.
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(In-1g3Z Coxn(g-8)
v /

-_\g
E (g -192/ \
(In-15)Z Sin(g-

|
|
|
|
Positive Rotation
|

Figure 4. Three-phase voltage and current phasor diagram.

From figure 3., the voltage loop method gives:

Epp = IAZ - Vap * Tﬁi =0, (100-1)
Esc - TBE - VBC + TCE =D, {100-2}
ECA - Téi - VCA + TAE = 0, (100-3)

Regroup the above equations as follows:

Exs = Vap * 2(I, - Tp), (100-4)
Bge = Vge + E(Ty - T), (100-5)
Ecp = Vea * 2(I. - Tp), (100-6)

Next, the difference in line current terms in equations (100-4)
through (100-6) must be solved. From figures 3 and 4:

- 110 -
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Iy = Ing ™ Icar

== 0 o
6 = 0° - /1,
= -eA + B
Ig = Ipc 7 Ipp

= - o
e, = -120° - /1.
a = G+ B
I.=3I. -1

C Ca BC'

= ¢ o
o, = 120° - /I__

C
% f —Gh + B
Where: - = -
LIA ’ LIB ; i}c : angle of A’ IB’ and IC.

QA
eB : angle between V_ . and I
%

The phase load

|

H

BC

Ca

From equa
in each line i

D%

NEW PAGE.

: angle between VAB

and IA'

BC B

: angle between VCA and TC'

currents are expressed as:

IPB/(°°'ehsl

- Tgel (7120705

0
Iop/(120°-6,,)

ll

{100-7)

(100-8)

{100-9)

tions (100-7), {(100-8B}, and (100-%), the percent voltage drop

5 computed as follows:

zCos (a)
= IL|————| * 100,
E

- 111 -
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Let the drop factor as follow:

2Cos (a)
DF = |—| * 100,
E

Equation {100-10)} reduces to:

D% = IL({DF},

The difference in line currents I, are computed as follows:

fx(AB) =Ty - Iy
=Tap " Tpc " Ica * Ing
= Mg - Ige ~ Igy
and O ) = % 7 LI, (ap)-
% aB) = Ox(apy TP
Tx(BC) =T - I¢
=Tpe " Iy = Ipg ¥ Ipc
= 2pe - Ty~ Ing
and ek(BC) = =120° - ilx{BC)—
%) - ©xc) TP
T}c(cm =TI - I
=Tea " Tap ~ Ipc * Ica
= 2Dgy - Ipp - Ige
and ex(CA) = 120° - llx(CA)—
®e(ca) = Oqcay TP
Where: . _
Qx(AB) : Angle between VAB and Ix(AB)'
- 112 -
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: Angle between V_,. and 1

8 (8C) BC x (BC) *

: Angle between V., and I

O (ca) CA x{CA) "

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

D = —>———— % 100, (100-15)

The magnitude of V may be approximated as:

vV = Ex - Ichos(ax)

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

cos(ax)
D% = IXZ ——1 * 100 (100-1%)

E
X

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

zcos(ax)
b% = IxL —1 % 100 (100-17}

E
X

For example, the percent drop in phase AB is:

08 (% (ap) ’] « 100

AB

z
DAB% = Ix(AB)L{ N

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

D% = I _L(DF) (100-18)
With,
zcos(ux)
DF = |———| * 100, (100-19)
Ex
- 113 -
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For a single—phase_§ystem, equation (100-19) becomes:
zcos (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:

Vae

Prsit ive Antation

Figure 5. Three-phase voltage and current phasor diaqram.
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Assume all phase loads are inductive. The total complex power for
each phase can be determined as follows:

3 — — %
=V IL

—_ % _
Where I, is the complex conjugate of I,.

The apparent power (S) for each phase (leq) is defined as:

s =|s |=VvI

For phase AB:

SAB = VABIAB

In rectangular form:

SAB = VAB(l + 3j0) * IAB[COS(QAB) + jSln(GhB)]

SAB = VABIABCOS{QAB) + JVABIABSln(ehB)' . (110-1)
Since,

Pag = Vaplag©oS(Op)r  Qup = VapTppSin(Gy)

Equation (110-1) becomes:

S =P

a8 - Pap ¥ Qg (110-2)

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

- - o _
SBCcos( 12(° eh and S Acos(120 etA)

C) C
From the trigonometric identity:
cos(e1 - 92) = cos(el)cos(ez) + 31n(el)51n(62)

S.~cos{-120° - eBC) = SBC[COS(—120°)COS(GBC) + sin(-120°)sin(eBC)

BC

SBC[-(l/Z)cos(ehc) - (d§/2)sin(eBc)]

- 115 -

NEW PAGE.




i

TECHNICAL LIBRARY

For phase CA:

SCAcos(120 - etA)

As indicated above, the two

SBCcos(-120° - GBC)

SCAcos(120° - ebA)
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SCA[cos(120°)cos(ebA) + sin(lZO“)sin(GbA)
Scal” (1/2) cos (GCA) + (¥3/2) sin (©pp) 1
quantities can be rewritten:

- (1/2)Pg, - (V3/2)Qy,

= - (1/2)p, + V3/2)Q,

A in line A (or at node A) can be

Substitute P

Ca

P

=P

CA’ Py = Pap 7 Pea

in the above equation:

SCAcos(120° -0 A)

a AB o
= Pyp = (/2P + (¥3)Qg,)
= Pyp t (1/2)PCA - (43)QCA, {110-3)
For lines B and C:
Pp = Ppc ~ Ppp
= Ppo * (1/2;?AB - (¥3)0.., {110-4)
Po =Py ~ Ppe
=Py * (1/2)PBC - (J3)QBC, {(110-5)
Similarly,
Qp = Qg " Qea
=Q,. + (1/2)0.., - (¥3/2)p .., (110-6)
_ ~AB Ca cA
Qp = Qpc = Upr
= Qg + (1/2)QAB - (43/2)PAB, (110-7)
- 116 -
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O = Q¢p = e
Qea ¥ (1/2)QBC - (43/2)?Bc, {110-8)

The net power e, at two nodes of a three-phase delta connected load is
as follows:

Phase ABR:
Px(AB) = PA - PB’ {(110-9)
" In equation (110-4)} for line B, PB can be expressed as:
Ps = Ppc ~ Pap
= SBC[—{I/Z)cos(E%C) - (43/2)sin(BBC)} - PAB
= - PAB - (1/2)PBC - (43/2)QBC, (110-10)

Substitute Py and Pa in equation (110-9), equation for Px in phase AB is
obtained:

PeiaB) = %Pnp

For phases BC and CA:

+

Pesc) = %Py

Pricay = 2Pea

-+

(1/2) (Bop + Ppp) + (V3/2) (Qup = Q). (110-12)

-+

Similarly, Q can be shown as:
Opiapy = ~(2p + (1/2) (Qpe + Qcp) - (¥3/2) (Pyp = Bop)l,  (110-14)
Oy ac) = (2 + {1/2) (Qcp + Qup) = V3/2) (Bp, = Bpp)],  (120-15)
Qicay = =12Qo, + (1/2) (Qup + Qpe) - (J§/2)(9AB = Ppetle  (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 (t 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. 1In some cases, the use of these equations may be more
convenient than the vector rotation method when currents are used in the
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 ] 2 2
S=JP + 0 s, =B, +0Q (110-17)
S Y[ 1 S, P, 1
IT=—= |- |— . Ix = = ’ (110—18)
v V] icos{8) v v cos(QK)
fP\ (P
a9 = cos-'1 — o = cos-1 —EJ, (110-19)
S x s
h X
or or
0 7
-1[@ [0
® = tan 1z @ = tan 1 —E], (11-20)
X
\P) \Px

Qx is positive if Qx is positive.
©, 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)

E
X
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Since,
Px = IXVcos(G%)

The current Ix is then:

P
I, = —x ’ (110-21)
Vcos (6 )
X
Substitution of Ix in equation ({100-17) gives:
1 zcos(ux)
D% = p.L * 100, (110-22)
Vcosfex) E:X :

From equation (110-22), a new drop factor is defined as:

1 zcos(ax)
DF! = * 100, (110-23)
Vcos(Bx) B

X

Finally,

D% = P_L(DF) (110-24)

For single-phase circuits, in equaticn (110-22), the parameters Ex,
Bor Gus and ©_become E, P, a, and © respectively. The percent voltage
drop for a single-phase circuit is then:

D% = 2PL(DF) (110-25)

1 zcos {a)
DF’ = * 100, {110-26)
Vcos (9) 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 = chostea), {(110-27)

Substitution of P in equation (110-22) gives:

S_Lzcos(®_)Jcos{a )
D% = [" X X ] * 100, (110-28)
E_Vcos (6 )
X X
S_Lzcos(a )
p$ = |[=— 2| * 100, (110-28)
Exv

Rewrite equation (110-28) as:

Sxchos(B t exy '
D% = * 100, {110-29)
EV
x
SxLz[cos(ﬁ)cos(ex) * sin(ﬁ)sin(G&)]
D% = * 100, {110-30}
E.V
X
Recall:
Px = chos(ex) , QX = stin(ex),
R = zcos{P), X = zsin(p)

After the substitution, equation (110-30) becomes:

L(RPx + XQX)
D% = * 100, {(110-31)
E

v
b4
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For lighting systems, let assume:
E, = 120v, vV = 115V
Equation (110-31) can be written as:
D% = (7.25) (107°)L(Re £ X0 ) * 100, (110-32)

For a single phase system, equation {110-31) becomes:

L(RP * XQ)
D = 2 |————| * 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:

ﬂml
D
—
2

Eop |
= L 2|
EBC _
IB
o 4z |

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 i AN
zcos(aA)
D% = IL|——21 + 100, (120-2)
Ean
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Where: v
1-1,= BN (120-3)
ZAN
a = -QA + B, (100-7)
With, Eay = (EAB/J§) = E, equation (120-2) becomes:
zcos(aA)
DA% = IL|—] * 100, {(120-4)
E
Or
DA% = IL(DF), {120-5)
With,

N

DF

zcos {a., )
_.._____A_ * 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), (120-53)

]

For Van = VAN(I/-120°),
Exp = Vay ~ M1(1/-120°) + Z(IA - IB)
= VAN(]"S + j0.866) + Z(IA - I)
= VANN3/3°°‘ + oI, - Ig)
Since VAB = VAN(4§/30°), equation (120-5} becomes:
EAB = VAB + 2 A" IB), (120-86)
Similarly:
Ege = Vo + 2(T5 - L)y (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.
currents I are computed from equation {(120-3), the currents I

After the line
and the

associated angles ©_ and o, can be determined in accordance with the

following equationsxas derived in section 100 :

Ieany = Ia ™ v

O ap) = 9° 7 LI, (amy-

@ aB) = %) *P
Ixiacy = Ig = I

O (acy = "120° - /I (pey—
e tec) - “C%@mcy t P
Teica) = Ic = Iar

O (cay = 120° - [T cny-
% (ca) = “Sca) t P

The percent drop in each phase is calculated from equation

{100-17) as derived in section 100:

[ zcos(ax)]
D% = I_L|———=—[* 100,
X
E
X
With, zcos (a, )
DF = |———| * 100
E
X

Equation (100-17) reduces to:

D% = IxL(DF)
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130. DERIVATION 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 symmetrical
componenF mgthod 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.

L
1 L_Z |
Eca
Ere
I,
| 1 Z |
E'IC 1.—--.
0= iz J§
Source Line Unbalanced Lﬁdﬂ

Figure 7. Three-phase unbalanced system.
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Assume all three loads are unbalanced.
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ITagl # Tgel # [T,

and

a8 * G * Oy

The line currents

I, =1

A~ Ipp
Ig = Ipg
I = Icp

Tear
Inp’

Tper

Three-phase unbalanced currents.

Rearranging equation (100-7) as follows:

NEW PAGE.
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The load currents are:

+ as functions of load Currents at nodes A, B, and C of

figure 7, are determined from equations derived in section 100 as follows:

(100-7)
(100-8)

(100-9)

{130-1)

{130-2)
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Substitution of equation (100-8) into equation (130-2) yields:

Iy +Ig+I.=0, o 1130-3)
Consider the zero sequence component of TA:
Tao = (/30 (1, + Iy + 1), (130-4)

Substitution from equation (130-4) gives:
Ing = 1/3)(0) =0,
By similar derivation:

Ing =1

80 = Igg = 0, (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.

[CQ1

Tﬁal

Loe

Figure 9. Positive sequence currents.
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I
£

Figure 10. Negative sequence currents.

Compopent s of IA

From equation (306), the positive sequence current is:

In1 = Iap1 ™ Tcape

From fiqure 9:

Tear™ Ippy/120°

Substitution equation (130-7) into equation (130-6) yields:

In1 = Iag; = Inps

T,y (1/0° - 1/120°)

/120°,

I

T, (1 + 0.5 - j0.866)

0

TABl(43/—30°),

| From equation (130-7), the negative sequence current is:

Ta2 = Inp2 = Icag
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From figure 10:

Topp™ Inpp/240°, (130-10)

AB2——
Substitution of equation (130-10) into equation (130-9) gives:

I,,=1

A2 I,.,/240°

AB2 = “ap2if-
T,pp (1/0° - 1/240°)

Tppo(l + 0.5 + 30.866)

= T,,,(V3/30), (130-11)

Components of lB

From equation (100-8), the positive sequence current is:

Iy = TBCl - IABl’ (130-12)

From figure 9:
Iac1™ Tas1
Substitution of equation {13-13) into equation (130-12) yields:

/240°, (130-13)

Ip; = IABl/240° i Y

IABl(1/240° - 1/0°)

n

Ipp (-1 - 0.5 - 3.866)
= EABI(Ji/-150°), (130-14)

From equation {(100-8), the negative sequence current is:

Igp = Incz ~ Iager (130-15)
From fiqure 10:
Taco™ IAB2/120°, (130-16)
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Substitution of equation (130-16) into equation (130-15} yields:

| ;i

Il

IAB2/120° -1

B2 AB2
= T,5,(1/120° ~ 1/0°)
| — —
| Iy = Iyp,(-1 - 0.5 + §.866)

IABZ(J3/150°), (130-17)

‘ Components of Eé

| From equation (100-9), the positive sequence current is:

Ier = Iear = Ipeyr (130-18)
From fiqure 9:

ICAl ABl/120 {130-19)
‘ IBCl A31/240 {130-20)
Substitution of equations (130-19) and (130- 20} into equation (130-18)
| gives:
‘ Ty = Tpp/120° - T, /240°

IA81(1/120° - 1/240° )

fl

1,50 + 31.732)

h

I,g51 (V3/90°), {130-21)

From equation (100-9), the negative sequence current is:

Teg =1

ca2 ~ Ipco (130-22)
From figure 9:

Iopo= TABZ/240°, (130-23)

‘ BC2™ IABZ/120°, (130-24)
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Substitution of equations (130-23) and (130-24) into equation (130-22)
gives:

=
b

c2 = IABZ/240° - ABZ/120°

IAB2(11240° - 1/12Q° )

i

IABZ(O - j1.732)
= T,,(¥3/-90°), (130-25)
Take phase AB as the reference, the line currents can be written in terms

of the sequence currents as follows:

-,

In = Ing ¥ Iap ¥ Inp

= Tpp, (V3/-30°) + T, (¥3/30°), (130-26)
I = Ig0t Ig1 * Ip

= TABl(JE/-150°) + TAB2(45/150°), (130-27)
I, =T..+1..+1

¢ “Tcot Tan* Ic2

Tppy (V3/20°) + T,

]

(¥3/-90°), (130~28)

To complete the above equations, the positive and negative sequence
currents of phase AB must be calculated. From figure %, it can be shown
that:

— _ — — 2__ _
Ippy= (M/3)(Iyp + alp, + @715,), (130-29)
- - 2= -
IA52= (1/3)(1AB + a IBC + aIcA)’ {130-30)
Where: 2
a = 1/120° , a® = 1/240°

Finally, to determine TI__, TB , and T, A’ the information supplied by
the systems must be used. Tﬁ%s information 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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e Terminal load voltage (V) of each phase.

Then, _
I,g = [PAB/VABCOS(EEB’] /0° - s (130-31)
Tge = [Ppo/Vgccos (850)1/-120° - @, (130-32)
Tea = [Pea/Vepcos(e,)1/120° - @, , (130-33)
Set 2
® Load impedance (2;5) of each phase.
® Load terminal voltage (V) of each phase.
Then,
Tan = Vag/ Zppr : (130-34)
Tae = Vao! Zger {130-35)
Tea = Vea! Zppr (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:

zCcos {a)
D% = IL|———] * 100, (100-10)
E

Where:
L : Cable length.
z : Conductor impedance per phase per foot.
E : Line-to-neutral source voltage.

a=-6+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 conductoer
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 ratio 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:

105.35 |2 (140-1)
R, = .35 |—— -
dc 6d2
Where:

Po = resistivity of conductor {copper) at 20°C

2

875.20 Q 1b/mile

8 = 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{};5] Q/1000ft, (140-2)

From equation (140-2), R, resistances for type 5G equivalent solid
conductors are computed and shown in table XVIII below.

TABLE XVIII. D¢ Conductor Resistances at 20°C.

Designation Conductor Diameter (mil) Bdc (£V103ft)
56-3 50.79 4.021
5G-4 64.11 2.523
5G6-9 101.88 0.999
SG-14 114,41 0.792
5G-23 144.29 0.498
5G6-50 229,39 0.197
5G-75 . 289.289 0.124
5G-100 324,956 0.098
$G-150 409.63 0.062
5G-200 460.00 0.048
5G-300 547.72 0.035
5G-400 643.12 0.025

The data for these solid conductors must be adjusted 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
each wire in a concentric-lay-stranded conductor from:

mog =\ 1+ (9.8696/n%), (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= (m-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 geometry, 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 (@/10%%¢)
56-3 7 4.101
5G-4 7 2.573
5G-9 7 1.019
SG-14 7 0.808
56-23 7 0.508
5G-50 19 0.201
56-75 37 0.126
56-100 61 0.100
56-150 61 0.063
5G-200 61 0.050
56-300 91 0.036
5G-400 127 0.026

Next, Rd must be adjusted to the designed temperature of cable
service. ReSistance (R,) at a selected temperature (L) can be calculated
from the following equation:

Rt = Rto[l + 0.00383.(t - 20)1, (140-5]

-

Where:

Rto = wire resistance at 20°C,.
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t = temperature at which resistance is required.
(0.00393) = temperature coefficient of resistance at 20°C.

At t = B5°C:

= [1 + 0.00393(65 - 20)]

to 1.177

Therefore, resistances in the preceding table must be multiplied by
the above ratio to yield the dc resistances at 65°C. The following results
are obtained:

TABLE XX. Dc stranded conductor resistances at 65°C

. . 3
Designation Bdc ( ©/107 £t)
SG~3 4.827
S5G-4 3.028
SG-9 1.199
5G-14 0.951
SG-23 0.598
SG-50 0.237
SG-75 0.148
5G-100 0.118
SG~150 0.074
SG-200 0.059
5G-300 0.042
5G-400 0.031

Similarly, the (Rt/RtOJ ratio at 45°C is as follows:

Ry

Rto

[1 + 0.00393(45 ~ 20y
1.008
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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 {0/107£t)
5G-3 4.503
5G-4 2.825
5G-9 1.119
5G-14 0.887
SG-23 0.558
SG-50 0.221
5G-175 0.138
5G-100 0.110
SG-150 0.069
SG-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:

F = 0.0635598J(fp/R), (140-6)

Where,
f = System frequency.
B = Wire permeability.
R = Dc resistance in Q/mile.

Equation (140-6) can be rewritten as:

F=0.027677 { £f/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 below, 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 2.7 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 XXIII. Dc to ac resistance conversion ratios

Designation Ac/dc Ratio Ac/dc Ratio

at 60 Hz at 400 Hz
5G-3 1.000 1.000
5G-4 1.000 1.000
5G-% 1.000 1.000
S5G-14 1.000 1.000
5G-23 1.000 1.000
SG-50 1.000 1.000
5G-75 1.000 1.033
| SG-100 1.000 1,052
5G-150 1.000 1.111
5G-200 1.000 1.175
5G-300 1.007 1.286
S5G-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 Ry 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 Az
(9/10°£t) (0/103£t)
56-3 4.827 4.827
5G-4 3.028 3,028
$G-9 1.199 1.199
SG-14 0.951 0.951
$G-23 0.598 0.598
5G-50 0.237 0.237
$6-75 0.148 0.153
5G-100 0.118 0.124
5G-150 0.074 0.082
SG-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

Designation R, at 60 Bz R at 400 Hz
(/107 £t) (/103 £t)
5G-3 4.503 4.503
5G-4 2.825 2.825
5G-9 1.199 1.199
SG-14 0.887 0.887
56-23 0.558 0.558
5G-50 0.221 0.221
56-75 0.138 0.143
SG-100 0.110 0.116
5G-150 0.069 0.077
5G-200 0.055 0.065
SG-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 R c 2t 400 Hz
(0/107¢t)
65G-100 0.062
65G6-125 0.0438
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 = 0.779(d/2), (140-8)
Where d is the conductor diameter.
Step 2.
Determine the conductor geometric mean distance (GMD) as follows:

3

GDM = + DABDBCDCA {140-8)
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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) Q/1000£t, (140-10)
Where £ 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 Bz
(/107 ¢t) (©/103£t)
$G-3 0.0198  0.1300 0.0432 0.2883
5G-4 0.0250  0.1430 0.0401 0.2672
SG-9 0.0397  0.1870 0.0356 0.2374
5G-14 0.0446  0.2620 0.0407 0.2713
5G-23 0.0562  0.3100 0.0392 0.2616
$G-50 0.0893  0.3340 0.0303 0.2021
5G-15 0.1127  0.4070 0.0295 0.1967
5G-100 0.1266  0.4530 0.0293 0.1953
5G-150 0.1596  0.5570 0.0287 0.1915
5G-200 0.1792  0.6340 0.0290 0.1936
SG-300 0.2133  0.7480 0.0288 0.1922
5G-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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65G-100
65G-125
65G-150
65G-200
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Reactances for 65G conductors at 65°C
X at 400 Bz
3
(/107 ft)
0.0977
0.0974

0.0958
0.0968
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