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1. The criteria contained herein for the installation of the electrical plant
on ships of the United States Navy supersede the data contained in Sections 1
through 5 of NAVSHIPS Drawing 9000-86202-73980 NAVSEA Drawing No. 803-5001027

2. This standard disseminates up-to-date information detailing Requirements for
Standard Installation Methods Employed for Submarine and Surface Ship Electrical
Distribution Systems.

3. These criteria apply to work on a specific ship or ships only when invoked
by the Ship Specifications or similar contractual documents.

4, Aithougu these criteria are primarily for application to new construction,
their use may be considered in the conversion or alteration of existing ships.
In such cases the degree of applicability of these criteria will be specified

by the activity preparing the instructions for the work.

5. Considering the magnitude of this standard, along with the changing require~
ments imposed on the Electric Plant, it is inevitable that changes will be
required to up-date these criteria. Therefore, as comments arise they should be

forwarded to Naval Sea Systems Command (NAVSEA) 55Z3 to keep this standard as

current as possible through subsequent revisions. Revisions will be accomplished

1 by the issuance of additional or revised figures to be inserted in the basic
standard sections. Document Improvement Proposal Form DD 1426 attached. Super-

a2__ e

seded pages may be retained for reference if so desired.

6. This standard is available in a 8-1/2 X 11 hard copy, in microfilm aperture
cards, or in microfiche. It is available in 8-1/2 X 11 hard copy from
Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 19120. Microfilm aperture card or microfiche are available

from Commanding Offic Portsmouth Naval Shipyard, Code 202.2, Portsmouth, NH

er,
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U30bUl1l. All revisions on microfilm aperture cargs, Or On HiICTOlicCné are auio~
matically distributed te & previously approved distribution list. (Tel: (207)
439-1000, Ext. 1718, Autovon 684-1718). Activities having a requirement to be

placed on the distribution or for additional copies should forward these requests
to Commander, Naval Sea Systems Command, SEA 5523, Department of the Navy,
Washington, DC 20362-510l. Aperture cards have been distributed to those

activities presently on the distribution for NAVSEA:Standard and Type Drawing
microfilm aperture card sets. HMicrofiche has been distributed to all active
ships.
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1. SCOPE

1.1 Purpose. The purpose of DOD-STD-2003-4(NAVY) is to disseminate up~to-
date information for cableways on surface ships and submarines.

l.1.1 Application. These installation standards shall be used by all
installing activities. These standards do not identify ship or type, but do
establish minimum standards of acceptance for NAVSEA ships. It is the respon-
sibility of the user activity to determine which standard satisfies their

requirements. It does not authorize relaxation of any requirement specifically
invoked by new construction, conversion, overhaul, or refurbishment contracts.
In instances where deviated design requirements (for example, ship type, ship

class, and so tortn) conflict with the requirements of this standard, the
rament 8 +his standard shall govern Anv deviation for electric plant

requirements UL LItiB8 DBueailiGazilu oiuGaa OVeilis ANY geviation 1o clecLtitlic
-] 7

{nstallation identified in this standard shall be submitted to NAVSEA 5622 for
resolution.

2. REFERENCED DOCUMENTS

2.1 Government documents.

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

herein.

SPECIFICATIONS
MILITARY

MIL~-S-901 ~ Shock Tests, H.1I. (High-Impact); Shipboard Machin-
ery, Equipment and Systems, Requirements for.

MIL-C-915 - Cable and Cord, Electrical, for Shipboard Use,
General Specification for.

MIL-1-3064% - Insulation, Electrical, Plastic-Sealer.

MIL-T-16366 - Terminals, Electrical Lug and Conductor Splices,

: Crimp Style.
MIL-S-24149 - Studs, Arc Welding, and Arc Shields (Ferrules),

o o2 % -~ b

General Dpeuu.;gan.io
MIL~C-24640 -~ = Cable, F“Int-fr{r-nl LA

» General Snecification for.
MIL-C-24643 - Cable and'Cord, Electrical, Low Smoke, For Ship-
board Use, General Specification for.

STANDARDS

MILITARY : .

MIL-STD-167-1 = Mechanical Vibrations of Shipboard Equipment
(Type I - Environmental and Type II -~ Internally
Excited).

Welding and Casting Standard.

MIL-STD-278
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2.1.2 Other Government publications and documents. The following other
Government publications and documents form a part of this standard to the extent
specified herein.

PUBLICATIONS

NAVAL SEA SYSTEMS COMMAND (NAVSEA)
S9407-AB-HBK-010 - Electromagnetic Shielding Practices,
Shipboard.
0978-LP-003-9000 - Safety and Damage Control Facilities Liquid.
0900-LP-016-6081 - Quality Assurance Standards for Submarine
Antenna and Mast Assemblies.

DOCUMENTS

General Specifications for Ships, Section 075.
DDS 304~2 - Electric Cable Ratings and Characteristics.
DDS 305-1 - Designation and Marking of Electric System.

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

2.2 Order of precedence. In the event of a conflict between the text of
this standard and the references cited herein, the text of this standard shall
take precedence.

3. DEFINITIONS

3.1 Cableway tier. Cableway tier is one row of cable installed in a
cableway.

3.2 Double banking. Double banking is two or more rows of cable installed
in a single tier of a cableway.

4. GENERAL REQUIREMENTS

4.1 -‘Location of cable runs. Main fore-and-aft cableways shall be located
port and starboard, high and low in ship; lower cableways shall be through machin-
ery spaces and corresponding platform decks, upper cableways under the main deck.
This 1is to provide a quadrangular pattern to allow maximum athwartship and verti-
cal separation of cables to loads requiring two sources of power for systems
requiring alternate reliability circuits. For example, a ship service power
feeder in the lower starboard cableway should have its complementary emergency
or alternate feeder in the upper port cableway.

4.1.1 Vertical cable runs. Vertical cable runs shall be organized on the
basis of the fore—and-aft or athwartship separatjon.
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4.1.2 Emergency diesel generator seawater booster pumps. Cables supplying
emergency diesel generator seawater booster pumps shall be run in the same
compartment with, and as close as practicable to, but shall not be attached to
the water piping connecting the pump to the diesel engine.

4.1.3 Interior communications and weapons control. The main runs of
interior communications and weapons control system cables shall follow cable runs
of lighting and power installations. Interior communication and weapons control
cables for circuits having several interrelated main and interrelated asuxiliary
circuits shall be run so that main circuits including normal power supply will be
in one group and auxiliary circuits including alternate power supply will be in

another group.

4.1.4 Control from more than one location. Where equipment is controlled
from more than one location, the control cabling from each location to the equip-
ment shall be installed in separate wireways.

4.1.5 Weather exposure. Cables shall not be exposed to the weather except
where they penetrate a deck or bulkhead to supply equipment. Cables exposed to
the weather shall be kept to a minimum. Where possible, cables to equipment on
masts, staffs, macks, and yardarms shall be installed within masts, staffs, macks,

and yardarms.

Circuit trumking. Location and.arrangement of cable rums shall pro-

vide circuit trunking avoiding physical interferences with piping and ventilation
ducts. Spaces considered harmful to cable or subject to explosion hazards shall
be avoided. Cableways shall be arranged so that ventilation will be adequate for
maintaining the minimum practicable temperature of cables within the cableway.
Cableways shall be located so the cables will not be disturbed by disassembly or

o~ o

removal UL muuu*uexy.

all nuclear

wats

4.1.7 Armored cable. Armored cable is required to be used on
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 building shipyard, except armored
cables shall not be installed in weather locations due to EMC considerations.

4.1.8 Deadended cable. Cables installed through error or rendered useless
as a result of modification shall be removed.

4.1.9 Gun mounts. Cables to gun mounts and directors shall be routed from
the deck below through the center column in accordance with NAVSEA standard
methods. Watertight integrity shall be ‘maintained Cable shall be located and

installed to avoid the pnesibility=cf‘chafiﬂg. Non-flexing cables shall termi-
nate in submersible or watertight changeover connection boxes at the point of
connection to the flexible cables. Length of flexible cables between changeover

connection boxes and the slack cable enclosure shall be kept to a minimum. The
slack cable enclosure shall be entered through stuffing tubes. In compartments
containing hydrauliec systems, the cable installation shall not impair the air-
ightn f decks and bulkheads forming the boundaries of the
m

tness
ompartmen

atawtd el

Or watertigintness
t

O
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4.1.10 Rotating missile launchers. Cable connections to rotating missile
launchers shall comply with drawings furnished by NAVORD.

11 Ballistic structures. Attachment of cables and supports to ballistic
all be in accordance with NAVSEA standard drawings and the following:

(a) PFirst preference shall be given to routing cables on the
inboard or after bulkheads in the forward half of the ship,
and on the inboard or forward bulkheads in the after half
of the ship,

(b} Second preference shall be given to routing cables on channels,
or in cable racks on angles, attached to overhead deck beams.

4.1.12 Bulkheads and overheads. Cables shall not be routed on the outboard
or forward bulkheads in the forward half of the ship, and on the outboard or after
bulkheads in the after half of the ship, when the plating is 50 pounds per square
foot (1b/ft2) or heavier. This routing shall also be avoided for lighter plating

A ~
L
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and on bulkheads shall comply with NAVSEA standard metheds. Cables for vital

systems such as interior communication and weapons control systems shall not be
secured to the overhead, or to shell planking, to shell plating or to ballistic
bulkheads.

4.1.13 Hagonetic minesweeping generators. Cable runs between magnetic mine-
sweeping generatore and minesweeping cable terminal boxes shall consist of

CLP'{

fnon
single-conductor cables arranged to form a quad. The cable centers of the qua
shall form a square with alternate positive (+) and negative (-) polarity. The
quad shall be twisted, having a right hand lay of 360 degrees each 10 feet. The
outer jacket of adjacent cables in each quad shall be in contact with each other
throughout the run. In the event that cables forming the quad pass through bulk-
head stuffing tubes, separation of the outer jacket of adjacent cables shall not
exceed 3 inches at the bulkhead and 1/2 inch at a distance of 1-1/2 feet from the
bulkhead. The same maximum spacing limits shall apply at termination. Where
space permits, a single community type stuffing tube shall be used for the cables
of a quad when penetrating a watertight bulkhead. Details of the arrangement
shall be in accordance with the standard plan for community type stuffing tubes

wrnnd hiie11l mdaonnreoanswo
Oni wOO0U4 Guaax MLUCDODWETPT LD,

4.1.14 Sonar system cables. Sonar system cables and other low frequency
system cables shall be installed in accordance with the requirements of NAVSEA
§9407-AB-HBK-010.

4.1.15 Hypergolic missile stowege areas. 1Instailation and enclosure
requirements for electric equipment located in hypergolic missile stowage ares
shall be in accordance with NAVSEA 0978-LP-003-9000.

4.2 Spare cable space allowance. In the organization of principal cable-~
ways, spare cable space of approximately 20 percent of that to be occupied by
the final cable installation (as known at time of delivery of the ship) shall
be reserved on cableways and in cable penetration areas for future cable

o en alT1 s 4 mon ™Moo ~Jd.42 P posare | P R T - L em o A L
ingtaiiations. Tne adaitional cable space may comnsist of unused hangers orf
a combination of uvnuged hangers and space available on used hangers, assuming

N
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that for future addition of cable, double banking will be allowed. During the
design phase, the contractor shall provide cableway space in excess of the spare
20 percent in order to accommodate cables added as a result of developments
occurring during the construction period. Through horizontal cable runs in
aircraft carriers' hanger spaces will not be permitted. Through vertical runs
such as those from the second deck to the gallery or flight deck levels shall

be grouped to reduce the number of protective casings required and shall be
protected from fire by NAVSEA standard methods.

5. DETAILED REQUIREMENTS
5.1 Cable slack. Cable slack requirements are as follows:

(a) Cables shall be installed so that sufficient slack exists to
allow for deflection of bulkheads.

(b) Sag between hangers shall be uniform for each row of cables
so that clearance between rows will be the same throughout
the cable run,

(¢c) Where cables spread out to enter bulkhead stuffing tubes,
bends shall have liberal sweep to provide as much flexi-
bility as practicable.

(d) Cables having only a minimum spread where they pass through
bulkhead stuffing tubes shall have enough slack to give
them the same flexibility as other cables in the group.

(e) Cables from switchboards or other electric equipment shall
enter cableways in a curve of sufficient radius to prevent
transmission of stresses to the equipment during severe
cableway deflection.

(f) Cables crossing expansion joints, such as those under the
flight deck and gallery deck of aircraft carriers, shall

‘have slack allowance at such points at least equal to the
maximum movement of the expansion joints.

5.2 Cable bend radius. Cable bend radius shall be in accordance with
NAVSEA'S Cable Comparison Handbook. The following general requirements are
also applicable:

(a) Bends at terminal entrances, where stuffing tubes are
. required, shall be:made through angle stuffing tubes.
(b) . Straight stuffing titbes may be used in place of angle
. stuffing tubes if .the bend in the cable is not less
© than the minimum bend radius.
(¢c) Measurement point for minimum radius of bend is that
surface of the cable jacket which is on the innermost
portion of the cable bend.

S.3 Protection of cable.

v -

5.3.1 Battle damage. Protection afforded by the ship structure shall be
used to the greatest extent practicable. Cables shall not be run on the exterior
of deck houses or similar structures above the main deck (including the island
structure of aircraft carriers) except where necessary because of the location
of the equipment served.
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5+.3.2 Mechanical damage. Cables subject to mechanical damage because of

their proximity to areas frequented by personnel shall be protected by metal
casings. Cableways in areas where their misuse as steps or hand holds would
cause damage shall be protected. Protective plates shall be installed over the
cableways in all passages where cables might be stepped on. At hatch openings
and in trunks where objects are raised or lowered, cables shall be protected by

steel casings.

5.3.2.1 Auxiliary ship installation. Auxiliary (cargo) ship cable instal-
lations shall be routed outside cargo spaces wherever practicable. Where routing

through cargo spaces 1s unavoidable, cables shall be protected from mechanical
damage, including damage due to shifting of cargo.

5.3.2.2 Riser boxes. Riser boxes, or multiple cable penetratora with
mechanical protection, shall be installied for three or more cables passlng
through a deck in a group. Where fewer than three cables pass through a deck,
kickpipes shall be installed. Kickpipes installed in the vicinity of hydraulic
equipment, where the possibility of oil leakage exists, shall be welded in place.
Details of kickpipe installations and the installation of top bracing, where
required, shall conform to this standard.

53.2.3 Oiler weather deck. Cableways installed on the weather .deck of
oilers shall be protected by a substantial open bottom steel enclosure., Cable-
ways installed alongside or under weather deck catwalke shall be completely

enclosed in a steel enclosure, the bottom section of which shall consist of a
removable perforated steel plate. Enclosures shall be constructed so as to

permit periodic inspection and maintenance of cables and hangers.

5.3.3 Excessive heat. Installation of cables in locations subject to
excessive heat shall be avoided: Where required, heat insulating barriers or
heat resistant types of cables shall be installed. Cable shall not be installed
adjacent to machinery, piping or other surfaces- having an exposed surface tempera-
ture greater than 70 degrees Celsius (°C). Cables shall not be run over boilers
in the upper portions of firerooms or in other locations where they may be sur-
rounded by hot air. Cables shall not be run in locations where they will be
exposed to hot stack gases unless they are of heat resistant types protected by
methods as shown in this standard.

5.3.4 Excessive moisture. Cables shall not be installed in locations where
they may be subjected to excessive moisture. Where cable routing near firemains,
water, steam, oil or other piping 18 unavoidable, dripproof shields shall be
provided for protection. Where cables must be installed in spaces subject to
flooding, they shall be installed as high as practicable within the space. In
such spaces, cable installation shall be arranged so as to permit the cables to
be painted.

5:3.5 Cables installed through submerged spaces and voids. Cables that
would normally be submerged, except for cables in the sonar dome, shall be
enclosed in a single pipe in a manner similar to that for cables passing through
tanks, Cable runs in voids and other dead air spaces shall be avoided. If it

is not practicable to avoid cable runs in such spaces, cables shall be installed
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only in those spaces which are not provided with a means for flooding, and then
only when temperature calculations show that the spaces have sufficient radiation
area to maintain an ambient temperature at or below the temperature in which the
cable was selected to operate. Cables shall be supported clear of decks and bulk-
heads to avoid condensate which might form on such surfaces.

5.3.6 Cable installations in hazardous locations. Cable runs shall be
avoided through hazardous spaces such as the following (except such cable runs
that terminate in or cannot be routed around these spaces):

(a) Compartments where hazardous materials are stowed, such as
explosive signalling apparatus, ready service ammunition,
chemical.warfare materials, phatographic materials, film,
paint, compressed oxygen, chlorine and combustible gases.

(b) Diesel, JP-5, and fuel tanks and stowage compartments
(stowage in separate tanks or containers).

(c) Gasoline hazard areas.

(d) Hangar spaces.

(e) LOX (liquid oxygen) handling and transfer spaces.

(f) Magazines and other spaces where exposed powder is handled
or stored.

(g) Missile magazines.

(h) Warhead, depth charge, mine charge, aerial bomb and cased
explogsives magazines.

N Cables within hazardous spaces shall be protected against mechanical damage.

This protection shall be in the form of nontight metal guards (expanded or solid)
of sufficient strength to provide the required protection. Clearance shall be
provided between the protective guards and the cables to provide ample ventila-
tion. Protective guards shall be provided with drainage holes where required.
Cables protected by the ship structure or by permanently installed equipment are
considered adequately protected. Only cables having conductor insulation of sili-~
cone rubber (except for interior communication and weapons control cables totally
within the compartment) shall be used. Through cables shall be of unbroken length
within compartments., Cables terminating at lighting fixtures or other equipment
shall be of broken lengths. Separate cables to each lighting fixture are not
required; a single cable may be run between fixtures where more than one fixture
is installed in a space. ‘

5.3.7 Channel rubber. Channel rubber shall be used with banding straps
in cableways: to: protect the outer jacket of cables from being cut and coaxial
cables from being deformed by the banding strap. For cableways that have
unarmored cable in contact with banding straps, channel rubber is required only
in the following instances:

(a) For each banding strap of a vertical cableway.
(b) For each banding strap at a cableway bend, including
breakout bends. !
(c) For rubber jacket and coaxial cables in contact with
the banding strap. These cables, however, should be
. run in the middle of the cableway for increased
N’ mechanical protection.
(d) For submarine external cableways.
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Where hose clamp cable retention devices are used, channel rubber 1is not r

5.4 Installation of propulsion system cables. Propulsion system cables
shall be instsalled in cableways separate from those used for other electrical
system cables. Direct current or alternating current propulgion system cables

structural material by induced currents. Alternating current propulsion cables

installed on insulating hangers shall be grounded at approximately the midpoint
of the cable run. Propulsion system cables shall not be installed in bilges.

When cables are located near dripping water, or oil, they shall be protected by
drip covers. These protective covers shall be spaced away from the cables so as
not to restrict ventilation. Cables entering propulsion system egquipment from

and secured to prevent dislodgment under vibration, shock and magnetic stresses.
The ends of propulsion system cables 9,000 circular mils and larger shall be
sealed with solderless waterseal type lug terminals in accordance with

5.5 Cable handling and stowage. All cables except flexing service and sili-

cone rubber insulated type of MIL-C-915, MIL-C-24643 and MIL-C-24640 shall be
given the following special handling at temperatures below 35 degrees Fahrenheit

(°F):

{a) 1If the compartment in which the cable is to be installed
cannot be heated, the cable shall first be stored ia an
ambient temperature of at least SO®F but not above 120°F
until it is warm enough to be completely installed before

it cools to 35°F.
(b) 1f cable must be installed when its temperature is 35°F or

lower, extra care will be required. The radius
h h ]
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portable warm air blower.

(c) Cable shall be stored in a dry place which is not subject
to accidental flooding, protected from the weather, and
subjected to a minimum variation of temperature.

{d) Portable cables for aircraft servicing shall be s in
bing. In hangar bay areas, they shall be stowed on cable
racks.

(e) Cable that has been in storage for prolonged periods may be
installed provided a visual inspection shows that it has
sustained no mechanical damage that would impair the water-

tight integrity of its outer sheath.

(f) Cable armor showing signs of corrosion shall be cleaned and
a coat of zinmc-chromate primer applied to all corroded areas.

1y x.eq
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5.6 Cable tags. All permanently installed cables shall be tagged to each
point of connection, and on both sides of decks and bulkheads except as follows:

(a) Where through cable runs within 2 compartment are direct (such
as a vertical run between decks), a single tag will suffice.

(b) For cables with both points of connection within a compartment
and which can be readily traced, a single tag will suffice.

(¢) Where compartments are subdivided by internmal bulkheads or where
machinery or installed equipment makes tracking of cable runs
difficult, additional tags shall be provided.

(d) For multiple cable penetrations of decks and bulkheads (main
cableways), individual cable tags can be omitted, and in lieu
thereof, an identification plate shall be installed adjacent
to the cableway penetration area showing each cable designation

in the order of location in the penetration area.

Cable tags shall be in accordance with DDS 305-1. Capital letters shall be used
on cable tags; height of all letters and numbers shall be not less than 3/16 1inch,
and letters and numbers shall be embossed to at least 1/64 inch above the surface.

5.7 Cable hangers and supports. Cable hangers and supports shall meet the

-
~ ‘. 1 o PR ey wouy s
following requiremenis.

(a) MIL-S~901 shock.
, (b) MIL-8TD-167-1 vibraetion.
N (¢) Minimum weight.
(d) Minimum maintenance on cable supporting systems.
(e) Facilitate cabling procedures.
(f) Convenience of servicing system.
(g) Fireproof except in specific areas such as wooden ships.
(h) Material used is non-toxic under all conditionms.
(1) Free of sharp protrusions, corners, items, and so forth,
. dangerous to personnel.
(j) sShall be designed to permit repair with local market items.
It is not intended that extensive back-up stocks be

- .18 -1 £ _ o dame bee Lo et o mmcanen
BUPpPLl€d 10X Jlitm Uy 1Ll€H LEprlacclcite.

(k) Compatible with and non-damaging to cables.

5.7.1 Insulation spacer block. The use of insulation spacer blocks is
mandatory for propulsion system cables in order to prevent bunching.

5.7.2 Shock design. All cable supporting arrangements shall be tested for
resistance to shock and vibration. Deformation to supporting members and retain-
ing members is satisfactory providing cables are prevented from becoming whips or
missiles and retainers, racks and supports do not become missiles. Shock and
vibration tests shall be conducted at an approved laboratory. No mechanical
damage shall occur to cable specimens, and insulation resistance shall comply
with cable specifications before and after the testing.  Copies of the shock test,
with details of any damage and clear photographs of the damage to cable supports
or cables, certified by the Government inspector witnessing the test shall be
\ varded to NAVSEA, Code 56Z24. Copies shall also be furnished to purchasing
‘accivities upon request. These tests shall be conducted by each manufacturer
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for each type hanger supplied. Retesting shall be required when design, manu-
facturing process, or material is changed. Testing of a hanger with leasser tiers
or lesser dimensions and spacing shall not be extended or exempt from testing for
other hangers. The cable supports when tested shall be loaded with maximum
design cable load. Material is not satisfactory unless 1t has successfully
passed these tests. Shock tests shall be in accordance with MIL-S-901, class I.
Cable supporting devices shall be arranged for testing as follows:

5.7.2.1 Multiple cable test racks (15 inches free length of cable support).
If multiple cable racks are being tested for ability of cable support member only
to withstand shock and vibration as fully loaded, a minimum of three supporting
stations with 32-inch, 21=inch or 16-inch spacing shall be provided. The maxi-
mum number of the largest cables that can be accommodated on these racks shall be
applied. Cable overhang at each end shall be 16 inches or one-half the distance
between supports. If tiers of multiple cable racks and supporting devices for
attachments to ships' structure are to be tested for capability to withstand
shock and vibration, a duplicate of the assembly proposed for shipboard installa-
tion with a minimum of three supporting stations with 32-inch, 2l-inch or 16-inch
spacing shall be provided. The maximum number of the largest cables that can be
accommodated on these racks shall be applied. Cable overhang at each end shall
be 16 inches.,

5.7.2.2 Single cable supports. All single cable supports shall be tested.
These shall be arranged using a minimum of three supporting stations spaced 32
inches, 21 inches or 16 inches apart. Cable overhang shall be 16 inches. Maxi-
mum size cables shall be mounted with these single cable supports. Two, three
or four cables supported as shown on figure 4CS5, or by use of retainer bars or
straps, shall be arranged for tests in a manner similar to that for single cables.
A single tier of cables shall be arranged as described for multiple cable racks.

5.7.3 Installation.

5.7.3.1 Spacing. Spacing of steel and aluminum cable supports shall be 32
inches except as follows:

(a) The spacing of hangers shall be 2] inches to reduce cable sag
in cable racks when headroom clearance under the cable racks
before installation of cables 1s 6 feet 7 inches or less (6
feet 4 inches minimum).

(b) Hangers for overhead multiple tier aluminum cableways, when
welded to aluminum decks, shall be spaced 16 inches and the
number of tiers shall be limited to three.

(c) The spacing of hanger supports for single cables or single
tier of cables shall be 32 inches but may be adjusted
between 32 inches and 16 inches as necessary to suit parti-
cular ship conditions.

5.7.3.2 Cable racks. A maximum of five single tiers of cables may be
supported from an overhead in one cable rack., Aluminum tiers shall be limited
to three. A maximum of two tiers of cables may be supported from bulkheads in

dul
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“one cable rack. Eight tiers of double banked cables may berauppotted in wmain
cableways in machinery spaces and boiler .rooms, when approyed by NAVSEA. Backing
plates are not required for cable support except that when; bulkheads are i/16~-
inch thick or less and cable run is over 4 inch width,.backing washers shall be
used. Multiple tiers of cable shail not exceed two on bulkheads except in con-
gested locations, in which case 3 tiers may be used on request and subject to
NAVSEA approval. Cable support angles shall be secured to ship structure by 180

S SGppaiVeds LA alis=o ollaa

degree weld except that in the following cases, the weld- shall be 360 degrees:

(a) Where the number of tiers of 15-inch cable'rows

L ]
{b) When welding to ballistic structure.
{c) UWhen the wyelds are in wet gpaces such as weather
decks or shower rooms.

5.7.3.2.1 Support components. Cable support components shall be of the
following materials:

Nonmagnetic vesgsels
Inboard Outboard
Hangers - aluminum Hangers — aluminum
Supports — aluminum Supports - aluminum
Ferrules - CRES or aluminum Ferrules = CRES
Belts and ruts — CRES or aluminum Bolts and nuts - CRES
Banding - aluminum Banding -~ CRES
Other vessels
Inboard Qutboard
Hangers - aluminum or steell/ Hangers = aluminum or steell/
Supports - aluminum or steel Supports - aluminum or steel
Bolts and nuts - steel-zinc plated Bolts and nuts - CRES
Banding - steel-zinc plated Banding - CRES

1/ If aluminum hangers or supports are being uti lized a steel hanger
or support or both shall be installed in lieu of an aluminum hanger

Lot o i ial aled 11

or support at least every 6 feet.

Appropriate method details specified as subﬁarine only may.be utilized for surface
ship applications, particularly for weather deck, wet/humid areas, and hull appli-

cations. Aluminum cable supports may be attached to steel. deck and bulkhead where
suitable design and interface 1is approved. Cable hangers shall be bracketed away
from deck and bulkhead surfaces in food handling and food; storage spaces to permit
spraying for insect control. {
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5.7.3.3 Double banking of cable. Not more than one row of cables shall be
installed on a cable hanger. Where space is limited, and if specific approval
has been obtained, double banking of cables on hangers will be permitted provided
the clearance between the top of the upper layer of cables and the hanger above
shall be at least 3/8 inch.

Devices for cable retention mpnf‘lna the regquire-—

LEVILED 102 L2800 et aoll el L fogLalc

5.7.3.4 Cable retention.
ments of S. 7 and 5.7.2 are required on horizontal cable supports in multiple racks.
Retention of cables on supports can be accomplished by the use of retainers such
as contour straps, soft iron flat bars bent over the cables, semi-contour straps
or angle iron retainers Non-toxic strips or channel material shall be used with

.
semi-contour straps, bars and angle retalners to reduce cable damage, distortion,
and chafing. On cable runs in which the cable is vertical, cable retention is
required at every hanger.

Cable retention spacing shall be as specified in 5.7.3.1.

b) Cable straps shall be omitted on horizontal cable rums
except as 1ollows:

(1)
(2)

Where the hanger has no side brackets.

At those locations where the cable runs change
direction or pass through beams or bulkheads.
Where four consecutive hangers would not require
straps. In this case, a minimum of one strap

shall be installed on every fourth hanger.

(3)

5.7.3.5 Plastic sealer. After the cables are properly secured, plastic
sealer electrical insulation, MIL-I-3064, type HF, shall be used to seal the space
around the cable as follows:

(a) 1In cable clamps and
enclosure,

TaLavailsals

bushings entering the top of an electrical

(b) 1In bushings, collars or nipples used for passing cables through
lightight and fumetight bulkheads.
5.7.3.6 Welding. Welding shall be in accordance with MIL-STD-278.
5.7.3.7 Threaded fastener. Threaded fasteners shall be in accordance with
the General Specifications for Ships, Sections 075; for submarine antenna and
mast material, see NAVSHIPS 0900-LP-016-6081, Unless otherwise specified,

threaded fasteners of normally stocked lengths shall be used. Male threads on
threaded fasteners, after being installed and tightened, shall protrude at least
one thread beyond the top of the nut or plastic locking element. Excessive pro-

trusion shall be avoided, particularly where necessary clearances, accessibility,
and safety are important. VWhere practicable, the number of threads protruding
shall not exceed five; however, in no case shall thread protrusion exceed ten
threads. Washers shall not be used for the sole purpose of lessening thread

protrusion.
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5.7.3.8 Collar studs. Collar studs shall be in accordance with MIL-S-24149.

5.7.4 Deadended cable. Cables installed through error or rendergd useless
as a result of modifications shall be removed. Vacated and unused penetrations

tness requ e Ama T o PP

shall be sealed by methods which satisfy the tightness requirements of the struc—

ture penetrated.

Q‘.-

6. NOTES

6.1 Intended use. This section specifies the requirements for Submarine
and Surface Ship Cableways and Protection Methods to be employed both on surface
ships and submarines Standard Methods identified for electric plant installa-

tion are inten c ction

or new construction only.

rh

.1
aea

Lol

6.2 Designation of Electric Plant Installation Standard Methods figures.
The Electric Plant Installation Standard Methods Military Standard
(DOD~-STD-2003-4) contains drawings that depict Standard Methods that are appli-

cable for general electric plant installation on both surface ships and submarines.

Each drawing has been assigned a figure number. The methods shown on the figures
are grouped together providing similar functions. These groups are:

DOD-STD-2003-4 (Cableways) Group A. Cableways (Submarines)
B. Cableways (Surface Ships)
C. Cableways (General)
D. Cable Protection

o

L Method (always the last number)
Sequential number {(old sheet number)
L L Group number

Military standard section 4

Thus, method 4Al142 identifies method 2, sequential number 14 in group A of
DOD-STD-2003-4.

\

6.3 Subject term (key word) listing.

Cableways (submarines)
Cableways (surface ships)
Cableways (general)

Cable protection
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NOTES:

1. THIS AIGURE SUPERSEDES SHEET 4812 OF DRAWNG

800-5001027 AND SECTICN 2, SIHEET 177, OF DRIAWING,

NAVSEC NO. 9000-$8202-7398).
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1 THIS FIGURE SUPERSEDES SHEET (BS0 OF ORAWNG 800-8001027
AND) SECTION 2. SHEET 208, OF DRAWNG. NAVSEC NO.

'9000-56202-73960.
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