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FOREWORD

The increased use of so0lid state equipment aboard Naval ships poses a
major electromagnetic interference (EMI) prcblem to ship operation and per-
formance due to the susceptibility of these equipments to the high shipboard
electromagnetic environment. Another potential problem to electronic equipment

is the detrimental effects of an electromagnetic pulse (EMP). To provide

protection to solid state electronics, this revision of MIL- STD 1310 has been
expanded to provide additional requirements and details for EMI and EMP protec-
tion. Hardware to accomplish this protection has been developed and installation
methods have been detailed. The bonding, grounding, and shielding requirements
for both EMP protection and EMI reduction are similar since the intent in both
cases is to keep electromagnetic radiations (EMP and high frequency (HF) antenna
radiations) from coupling to below deck equipment.

The EMP protection requirements specified herein are minimum requirements
and are those that can be achieved within the scope of this standard. These
requirements do not include methods for EMP hardening of topside equipment or
below deck equipment. The hardening for topside equipment, including antennas,
and the additional hardening that may be required for below deck egquipment shall
be specified in equipment acquisition specifications, SHIPALTS, ORDALTS, field
changes, or other publications.

This standard does not specify methods for achieving EMI reduction through
equipment design, frequency selection, limits on operating power, equipment
location, or use of multicouplers or blankers. These requirements may be found
in other publications.
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. 1. SCOPE

1.1 Scope. This standard provides methods for shipboard bonding,
grounding, shielding, and the use of nonmetallic materials for the purpose of
electromagnetic interference (EMI) reduction, intermodulation interference
(IMI) reduction, protection of personnel from electrical shock, and protection
of electronic equipment from an electromagnetic pulse (EMP). 1Tn addition, methods
for the installation of shipboard ground systems are also provided.

1.2 Application. The requirements specified herein are applicable to all

ships, including submarines and nonmetallic hull ships and shall be applied
- during ship construction, overhaul, alteration, and repair. Certain
requirements may be applied by ship's force or other personnel, as needed.
Where conflicts exist between the requirements of this standard and other
publications, specifications, standards, or drawings, the Supervisor or NAVSEA
shall be notified of the conflicts. When this standard is invoked on a ship,
all requirements specified herein are not automatically invoked, only those
that pertain to that particular ship. Due to cost impact, the EMP protection
requirements specified herein are not to be implemented routinely as part of
this standard, but only when specifically authorized.

1.3 <Classification. The electrical bonding methods specified herein
shall be classified in accordance with the following:

- Class A - A bond that is established by joining two metallic surfaces
' through the process of welding or brazing.

Class B - A bond of one ohm (direct current (dc) resistance) or less
that is established between an equipment housing, case or
cabinet and ground potential, as a result of the instal-
lation of that equipment or as a result of the preparation
of the mounting surface (see 1.5).

Class C - A bond that is established by br 1dg1ng two metallic

surfaces with a metallic bond strap

1.4 Bond strap types. The bond straps specified herein shall be
identified by usage in accordance with the following:

Type I - Type I bond straps are for use in shipboard topside areas
for bonding IMI source items or equipments where class A
bonding cannot be accomplished. See figure 1 for fab-
rication details.

Type II =~ Type II bond straps are for use in shipboard topside
areas for bonding IMI source items or equipments where a
permanently installed type I bond strap cannot be used.
Use of type II straps shall be kept to an absolute
minimum. See figure 1 for fabrication details.
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Type III - Type II1 bond straps are for use in shipboard topside .
areas or below deck areas for bonding EMI source items,
such as antenna tuners or couplers, equipments, enclo-
sures, and cabinets. S8ee figure 2 for fabrication
details.

Type IV - Type IV bond straps are for use in shipboard nontopside
areas for bonding equipment utilizing sound isolated
mounts and for the bonding of electromagnetic shielding
conduit aboard submarines. See figure 2 for fabrication
details.

1.5 Class B bonding preparation. On below decks (weather protected)
installed equipments where a 0.1 ohm dc resistance was not inherent in the
equipment installation, the equipment shall be removed and a bright metal
contact area be provided both on the equipment mounting surface and on the
mounting foundation. This bright metal contact area shall be provided around at
least one mounting bolt and shall be at least equal in size to two mounting
bolt diameters. A metallized conductive gasket shall be cut and fitted to the
bright metal area. The equipment shall be reinstalled and retested for a 0.1
ohm or less dc resistance. On above deck (weather exposed) equipment where a
0.1 ohm dc resistance was not inherent in the equipment installation, then a
class C bond shall be installed between the equipment and ground potential.

2. REFERENCED DOCUMENTS .
2.1

Government documents.

2.1.1 38pecifications 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
FEDERAL
FF-N-836 - Nut: Square, Hexagon, Cap, Slotted, Castle,
Knurled, Welding and Single Ball Seat.
FF-W-84 -~ Washer, Lock (Spring).
FF-W-92 - Washer, Flat (Plain).
QQ-B-575 - Braid, Wire, (Copper, Tin-Coated, or Silver
Coated, Tubular, or Flat).
QQ-C-576 - Copper Flat Products with Slit, S1lit and Edge -
Rolled, Sheared, Sawed, or Machined Edges,
(Plate, Bar, Sheet, and Strip).
WW-C-440 - Clamps, Hose, (Low-Pressure).
MILITARY
MIL-I-631 - Insulation, Electrical, Synthetic-Resin
Composition, Nonrigid.
MIL-C-915 - Cable and Cord, Electrical, for Shipboard Use,
General Specification for.
MIL-C-915/21 - Cable, Electrical, 125 Volts, Type TRXF.

2
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MILITARY (Centinued)
MIL-5-1222 - Studs, Bolts, Hex Cap Screws, and Nuts.
MIL-C-5541 - Chemical Conversion Coatings on Aluminum and

Aluminum Alloys.

Capacitors, Fixed, Ceramic Dielectric {General

Purpose), General Specifications For.

IL 22361 - Thread Compound; Antiseize, Zinc Dust-Petrolatum.

IL~I-23053/15 - Insulation SleeVLng, Electrlcal, Heat

Shrinkable Polyclefin, Heavy-Wall, Coated,
Flexible, Outer Wall Crosslinked.

MIL-5-24149 - Studs, Arc Welding, and Arc Shields (Ferrules),
General Specification for.

MIL-$~-24235 - Stuffing Tubes, Metal, and Packing Assemblies
for Electric Cables, General Specification for.

MIL-J-24445 - Joint, Bimetallic Bonded, Aluminum to Steel.

MIL-C-24643 - Cable and Cord, Electrical, Low Smcke, for
Shipboard Use, General Specification for.

MIL-C-24643/4 - Cord, Electrical, 600 Volts, Type LSMCOS.

MIL-C-24643/5 - Cable, Electrical, 600 Volts, Type LSMDU.

MIL-C-24643/25 - Cable, Electrical, Type LSPI.

MTT -MN-24L642/97 = Dahla Elartwvipral A0N VYnltca Teran T QAL
SN S TR WA Sl v wagee, LaeCLulildil, Ouvw VvOiLS, L1YPL udanu

{Including Variations LS2A and Type LS2AUS).
MIL-C-24643/30 - Cable, Electrical, Type LS1ISWU (Including
Variation LSISWA).
MIL-C-28840 - Connectors, Electrical, Circular Threaded,
High Density, High Shock Shipboard, Class D
General Specification for.

MIL-C-11015

1

MIL-G—A?lQ? - Gasket, Shielding, Electronic Oriented Wires
Embedded in Silicone Rubber, Pressure Seal.

MIL-S-81733 - -Sealing and Coating Compound, Corrosion Inhibitive.

STANDARDS
MILITARY

MIL-STD-889 - Dissimilar Metals.

DOD-STD~1399 - Interface Standard for Shipboard Systems.

MIL-STD-1605 - Procedures for Conducting a Shipbcard Elec-

tromagnetic Interference (EMI) Survey (Sur-
face Ships).
M8535425 - Nut, Plain, Wing, UNC-2B.

2.1.2 Other Government drawings and publicatiens. The following other
Government drawings and publications form a part of this standard to the
extent specified herein.

DRAWINGS

NAVAL SHIP SYSTEMS COMMAND (NAVSHIPS)

aR0L A L7702 - Q4 aff Tarlrataff and Tnoion ORD
NS S d F AT WAl L, Moo LAl L (=99 VY LJIIIDABIL AWIANL .
804-4563125 - Cllmber Safety Rail Notched Tube Type

Arrangement and Details.
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NAVAL SEA SYSTEMS COMMAND (NAVSEA)

B03-5000903 - Liferail System (GRP).
803-5000938 - Lifeline and Awning Stanchions (GEP).
803-5184097 - Safety Nets, Deck Edge GRP or AL FR.
803-5184099 - Inclined Ladder for Exterior Locations,
Glass Reinforced Plastic (GRP).
804-5184155 - Liferails, Lifelines and Awning Stanchions
(AL & STL) Details and L/M.
804-5959308 - Lifeline System, Kevlar, Assembly ‘and Testing.
BUREAU OF NAVAL WEAPONS (BUWEPS)
63A114J1 - Electronic Workbench Assembly Type "NEB-2".
PUBLICATIONS
NAVSEA
0967-LP-000-0110 - Electronics Installation and Maintenance

Book.

$9086-CH-STM-010 - Naval Ships Technical Manual, Welding and
Allied Process.

0967-LP-624-6010 - Electromagnetic Radiation Hazards (U)
(Hazards to Personnel, Fuel, and Other
Flammable Material) (U), Volume I.

S9407-AB-HBK-010 - Handbook of Shipboard Electromagnetic

- Shielding Practices.-

(Copies of specifications, standards, drawings and publications 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 Other publications. The following document forms a part of this
standard 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 MATERTALS (ASTM)
B 633 - Standard Specification for Electrodeposited Coatings of
Zinc on Iron and Steel. (DoD adopted)

{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.)

2 2 [ T [P . Anmn T t+ha avram 1
AL L

2.3 Order of precedence. ne event of a t be text of
this standard and the references cited herein, the text of this standard shall
take precedence.
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3. DEFINITIONS

3.1 Bond, electrical. An electrical current path between two metallic
surfaces which is established by one of the following methods: welding or
brazing (class A bond); inherent or prepared contact surface (class B bond); or
the addition of bond straps (class € bond).

3.2 Conduit. Conduit is a metal enclosure, normally of circular con-
struction, used for the purpose of providing electromagnetic shielding to a
cable or cables routed within the conduit. Conduit may be rigid or flexible.

3.3 Electromagnetic interference (EMI) tests. EMI tests are tests that
will determine whether an EMI condition exists or does not exist. EMI tests
are normally conducted in accordance with MIL-STD-1605 after ship construction,
ship overhaul, major ship repair, as part of a pre-overhaul inspection, or as a
result of reported EMI.

3.4 Electromagnetic pulse (EMP). EMP is a short duration, high intensity
pulse resulting from the detonation of a nuclear device in the exoatmosphere.
Field intensity levels on the earth's surface under the cone of the burst can
reach a magnitude of 50,000 volts per meter.

3.5 Enclosure. An enclosure is a metallic housing such as a cabinet,
case, or the like, which provides physical protection and support to
equipment, parts, or subassemblies. Enclosures may also provide shielding and

contain conline for e
1 COOllng IQoXr e

ingtalled tharain
;;;;;;;; g 1o nstall

(8] 1in =]
S LIl BN LR T RS S A NN §

3.6 Equipment, electrical. Electrical equipment is any equipment whose
primary function is to generate, convert, distribute, control, or utilize
electrical power. Examples are generators, motors, power switchboards, power
tools, lighting fixtures, and electrical appliances.

3.7 Equipment, electreonic. Electronic equipment is any equipment whose
primary function is to generate, transmit, convey, receive, store, process, or
otherwise use electronic signals. Examples are transmitters, receivers,
amplifiers, computers, underwater detection equipment, fire control equipment,
and associated test equipment.

3.8 Ground (ground petential). Ground potential is a point, plane, or
surface utilized by electrical or electronic equipment or systems as a common
reference point for establishment of zero potential.

3.9 Ground, personnel safety. A ground for personnel safety is a
contact of 0.1 ohm {dc resistance) or less between an equipment housing and
ground potential. This contact can be established either by equipment
installation methods (class B bond), by the imstallation of a bond strap
{class C bond), or by the installation of a ground wire.

3.10 Ground plates. Ground plates are 1/8-inch thick copper plate
material with dimensions of approximately 2 feet by 4 feet which are installed
on each side of the keel of a nommetallic hull ship to provide an "earth"
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ground connection via contact with seawater. Grounding of metallic equipment
on the ship is achieved through the installation of a cable ground system
installed between the ground plates and the metallic equipment.

3.11 Ground, radio frequency {(rf). Unless otherwise specified, an rf
ground is the ground established in a class A, B, or C bond.

3.12 Ground, single point. A single point ground is a centralized or
common grounding location for one or more ground connections. This definition
does not imply a sharp or point ground connection by the use of hardware
tapered to a point.

3.13 Ground system. A ground system is the sum total of all conductors
utilized between items or equipment and & common ground potential point.

3.14 Ground, 360 degrees. A 360-degree ground is a continuous
metal-to-metal connection, existing or provided, between a cylindrical metal
item which terminates at or penetrates a metal surface that is at ground
potential. This definition implies continuous metal contact between the
cylindrical metal item and the interfacing metal surface. An example would be
a deck or bulkhead which is at ground potential and a pipe which passes
through a hole in the deck or bulkhead and the pipe is continuously welded to
the deck or bulkhead in such a manner that the gap between the pipe and the
deck or bulkhead is completely closed by the welding. Grounding adapters are
specified herein to accomplish this 360 degree grounding at decks, bulkheads,
or stuffing tubes for pipes, and overall cable shields.

3.15 Grounding. Grounding is the process of establishing the required
low impedance or low resistance path between an item or equipment and ground
potential by the methods specified herein. The term grounded means such a path

P =
CALD LSO,

3.16 Nonlinear junction. A nonlinear junction is a contact or junction
area between two metallic surfaces which will exhibit nonlinear veltage-
current transfer characteristics when subjected to-a rf voltage. This non-
linearity is usually caused by corrosion or other semiconducting materials in
the contact area which will not permit a low impedance metal-to-metal contact
between the two metallic surfaces,

3.17 Nontopside areas. Nontopside areas are all inner or inside areas of

a ship not exposed to weather, including the interior of metallic enclosed masts.

3.18 Penetration. A penetration is the immediate location and actual
opening area where an item, such as a cable, pipe, waveguide, or such, passes
through another surface, such as a deck, bulkhead, or metal structure by means
of a stuffing tube, transit block, or other weather sealing method.

3.19 Shield or shielding. A shield or shielding is a metal barrier of
splid, screen, or braid construction used to protect electronic components,
wires, or cabling from electromagnetic energy or used to reduce the emission
of electromagnetic energy from components, wires, or cabling.
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. 3.20 Space, electrical. An electrical space is a space used primarily
to contain installed units of electrical equipment. Examples are 60 or 400
hertz (Hz) motor generator spaces and power distribution switchbeard spaces.

3.21 Space, electronic. An electronic space is a space used primarily
to contain installed units of electronic equipment. Examples are radar
spaces, sondar spaces, electronic countermeasures (ECM) spaces, communication
centers, transmitter spaces, crypto spaces, and missile contrel spaces.

3.22 Tack weld. A tack weld is one or more small welds, such as a spot
weld, which provides a current path between two metallic items for the purpose

3.23 Terminal protection device {TPD). A TPD is an electronic switching
device which is installed between a susceptible circuit and ground to protect
electronic components from EMP damage. TPDs may also be identified as
transient protection devices or surge protection devices.

3.24 Topside areas. Topside areas are all shipboard areas continuously
exposed to the weather, such as the main deck and above, sponson decks, cat-
walks, and those exposed portions of gallery decks. Weather protected areas
such as hangar decks, covered decks, foyers, and vestibules are not considered

to be topside areas as related to EMC or EMP requirements unless otherwise
specified.

. 3.25 Trunk, wireway. A wireway trunk is a four-sided metal enclosure
used for the purpose of enclosing cable runs to provide electromagnetic
shielding to the cables routed therein. One or more sides of the trunk may be
ship structure.

4. GENERAL REQUIREMENTS

4.1 Ground potential designation. On metallic hull ships, the metal hull
shall be designated ground potential. Equipment racks, foundations, structures,
cable ground systems, and other large metal items which are welded, brazed,
cvlass C bonded, or otherwise attached by a low resistance (one ochm or less)
connection to ship hull are considered extensions of the ship hull and are also
at ground potential. On nonmetallic hull ships, the ground plates shall be
designated ground potential. Ground bus cables attached to these ground plates
are considered extensions of the ground plates and are also at ground potential.

4.2 Ground system installation.

4.2.1 Metallic hull ships. When specified, a computer ground system
shall be installed for digital computer equipment in accordance with
DOD-STD-1399.

. 4.3 EMI and IMI reduction.
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4.3.1 EMI reduction, basic criteria. Primary sources of electromagnetic .
interference aboard naval ships are: electrical equipment and associated
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cables, ri equipment and associated cables, microwdve Irequency eguipmen
associated cables, and electrical and mechanical switching devices. From

these many active electrical and electronic devices and equipments installed
aboard every Naval ship, a shipboard electromagnetic environment is generated.
Receiving equipment and equipments containing solid state components installed
in the ship must be able to withstand this environment or EMI protection in the
form of shielding, grounding, or filtering must be provided. In some cases,
active equipment and associated cable radiations can be controllied through
shielding, isolation, filtering, frequency control, or power control.

4.3.1.1 EMI reduction, general requirements. To operate in the electro-
magnetic environment of 4.3.1, the following general requirements apply to
the equipment specified:

4.3.1.1.1 Equipment. Electrical and electronic equipment shall be
grounded as specified herein.

4.3.1.1.2 Cables. Cables shall be routed within the ship's structure or
other metal enclosures, such as masts, to shield the cables against electro-
magnetic radiations from ship tramsmitting antennas. Cables routed in ship
topside areas shall be shielded as specified in 5.3. Armored (braid) cables
shall not be routed in topside areas due to the generation of IMI and broad-
band EMI (arcing). Sonar system cables and other low fregquency system cables,
such as power cables and other cables carrying signal information below 300
kilohertz (kHz), shall be installed in accordance with the cable spacing and
shielding requirements of NAVSEA S9407-AB-HBK-010. Radar modulator pulse
cables and associated power supply cables shall not be routed in cable runs
with other cables unless at least an 18-inch cable separation or at least 60
decibels (dB) of shielding is provided. Cables not terminating in transmitter
and receiver spaces shall not be routed through these spaces unless cable
shielding is provided. All cables interconnecting electrical sensors or
transducers to machinery control consoles (MCC) or other similar systems shall
be shielded. Cable shields shall be grounded as required by applicable
drawings and as specified herein.

4.3.1.1.3 Portable spaces. Portable spaces such as huts, vans,

trailers, and shelters that contain electrical and electronic equipment and
are located in weather deck areas shall be grounded by type II bond straps.
Portable spaces equipped with antennas and requiring rf grounding shall be
grounded by type III bond straps. The length of the type III bond straps for
this application may be increased beyond the specified 12-inch limit as long
as & 5-to-1 length-to-width ratio is maintained. Ground terminals shall be
provided for installation of bond straps. Connections and hardware shall be
weather sealed as specified in 5.6. Portable spaces mounted to ship deck by
bolts are satisfactorily grounded (class B bonded). Tiedown cables shall be
nonmetallic or metallic cables, if installed, shall be broken with insulators
every 5 feet.

4.3.1.1.4 Broadband EMI reduction. Broadband EMT, usually caused by
arcing, is normally generated in ship topside structures or rigging by close
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or intermittent contact between metal items which are in proximity to high
frequency (HF) transmitting antennas or located within the main beam of radar
antennas. Examples of such items are handrails, hooks, links, cables, chains,
cable armor, and loosely mounted vertical ladders. EMI reduction shall be
achieved by use of bonding, grounding, shielding, insulating, or by use of
nonmetallic materials.

4.3.1.1.5 Rf grounding. Unless otherwise specified, electrical and
electronic equipment and associated items not purposely insulated from the
mounting surface shall be rf grounded by class B or class C bonding methods.
Equipment installed on nonconducting resilient mounts shall be grounded
through the use of bond straps, as specified herein.

4.3.1.1.6 Maintenance EMI. Several sources of EMI aboard ships are
caused by corrosicen and lack of proper maintenance. Examples are: improperly
installed cable connectors, corrosion in connectors caused by lack ef proper
weather sealing, other areas of corrosion associated with communication
antennas, tuners, couplers, and improperly installed antenna feed lines.
Corrections shall be applied after inspection and EMI testing, and should
result in cleaning, preserving, repairing, or item replacement, as required.

4.3.2 IMI reduction, basic criteria. To be detrimental to ship's com-
munication receivers, nonlinear junctions must have two or more rf signals
of sufficient voltage level impressed across the junction to generate inter-
modulation signals. In order to capture this threshold voltage level from
ship's transmitting antennas, a nonlinear junction must be in the current path
of a long metal item that has sufficient length to react as an antenna at HF
frequencies. This long metal item could be a metal lifeline or halyard over
six feet in length with the nonlinear junction being a chain-link type of end
fitting. This long metal item then reradiates the newly created intermodulaticn
signals after signal rectification has taken place in the nonlinear junction.
Basic IMI reduction techniques include bonding (providing a current path around
the nonlinear junction by the installation of bond straps) and by the use of
nonmetallic materials. IMI is only applicable to topside areas on metallic
hull surface ships and usually results from HF transmitter radiations.

4.3.2.1 IMI reduction, general requirements. On surface ships, the ship
topside areas shall be, as nearly as possible, a single conducting surface
free of all pinned, snap-linked, chain~linked, or other metallic discontinuities
where nonlinear junctions may develop. Metal-to-metal joints, where movability
or removability is not a requirement, shall be c¢lass A bonded. The joining of
dissimilar metals by bolting or riveting shall be minimized in topside areas.
Where movability or removability is not a requirement, aluminum to steel shall
be joined by a welding process using bimetallic bonded joints conforming to
MIL-J-24445. Armored cables shall be routed within the ship or other metal
structures to avoid exposure to radiations from ship's HF transmitting antennas.
Armored cable runs normally located on masts and other similar metallic struc-
tures shall be relocated on the inside of these structures or enclosed in
wireway trunks, as specified herein. During ship construction and ship repair,
where electrical or electronic cables are installed or replaced in topside
areas, these cables shall be an unarmored type. Loose metallic items, such as
pipes, cables, and pertable rigging shall not be stowed, stacked, or lashed
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down in ship's topside areas. Flexible metal conduit installed in topside
areas shall have an outer insulating jacket. Woven metal protective screens
shall be replaced with expanded metal type screens and welded to the screen
frame or replaced with nonmetallic equivalents. Except for anchor holding,
metal chain shall not be installed in topside areas.

5. DETAILED REQUIREMENTS

5.1 Cable ground systems.

5.1.1 ©Nonmetallic hull ships. A ground system shall be installed in
nonmetallic hull ships as specified in 5.1.1.1 through 5.1.1.3.1 and as shown
on figure 3. Equipment and metallic items connected to this ground system
shall be as specified in 5.1.1.3.

5.1.1.1 Ground plates. A ground plate shall be installed on each side
of the keel, to provide an earth ground connection via contact with seawater.
These ground plates shall be located as directly under the mast as possible.
A through-bolt shall be brazed to each plate to provide a connection point for
the cable ground system.

5.1.1.2 Ground cables. The cables used in the ground cable installation
shall be in accordance with MIL-C-24643 and shall be type LSSSGU for sizes 1
and 1/0 AWG cables and type LSSHOF-23 for size 7 AWG cables.

5.1.1.2.1 Ground plate interconnecting cable. A size 1/0 AWG cable
shall be installed between the two ground plates as shown on figure 3. A lug
shall be installed on each end of the cable for connection to each
through-bolt.

5.1.1.2.2 Electronic transmitter ground cable. A size 1/0 AWG cable
shall be connected to the ground plate's interconnecting cable or through-bolt
and shall run as directly as possible to the radio transmitter spaces. Each
radio transmitter cabinet or enclosure shall be connected to this ground cable
by a size 1 AWG cable. Suitable lugs or connectors shall be used on each end
of this cable.

5.1.1.2.3 Antenna tuners ground cable. Antenna tuners and couplers
shall be grounded by a 1/0 AWG ground cable, run as directly as possible
between each tuner or coupler and the ground plates. In lieu of separate
cable runs to the ground plates, each tuner or coupler ground cable may be
connected to the main ground cable, to the electronic transmitter ground
cable or to the shielded room in order to provide a short direct path to the
ground plates. Metal masts may be used as this ground cable as long as the
tuners/couplers are firmly grounded to the mast. The lower part of the mast or
structure shall then be attached to the ground plates using 1/0 AWG cable. To
prevent ground loops, rf transmission lines shall be routed with the
tuner/coupler ground cables.

5.1.1.2.4 Main ground cable. A size 1 AWG cable shall be used as the
main ground cable for grounding all other equipment and items. This cable
shall be connected to the electronic transmitter ground cable or to either

10
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ground plate through-~bolt and shall run throughout the ship as required to
connect to equipment and metal items.

5.1.1.2.5 Branch ground cables. Branch ground cables shall be size 7
AWG and shall be used to connect equipment and metallic items (see 5.1.1.3) to
the main ground cable.

5.1.1.2.6 Ground cable installation. Ground cables shall be installed
using the minimum lengths of cable consistent with meeting other requirements
specified herein. Cables shall be installed in locations that provide minimum
exposure to possible physical damage and shall provide access for inspection,
repair, or replacement. Cables shall be installed and supported by fasteners,
staples or clips. Where cable installation requires penetration of watertight
decks or bulkheads, copper through-bolts shall be used.

5.1.1.2.7 Lightning protection. The cable ground system shall also
provide the necessary lightning protection.

5.1.1.3 Equipment requiring grounding. The following equipment and items
shall be connected to the ground system:

{a) Equipment utilizing electrical power

(b)Y Fuel and water tanks

{e) Metallic standing rigging

(d) Metallic cranes, hoisting gear, and king posts

(e) On minesweepers; deck chocks, deck wearing plates, deck
padeyes, stern roller chocks, and any other metallic structures
used for towing of or in contact with magnetic minesweeping
cables

(f) Portable metallic liferail stanchions, liferails, and ladderways

(g) All metallic pipes and piping

(h) Shielded rooms

(i) Engines, steering vanes, bow thruster, bow thruster controls,
rudder stock, struts, main shaft (engine or reduction geax

:uuuul..), main shaft fairing {if not gl‘t’)ﬁﬁucu :Lm,ernauy; S0nar
trunks, underwater log, all sea chests and all other large,
metallic, underwater appendages

(i) Exceptlons - The following items are not required to be grounded:

{1) Berths

(2) Bitts (if not used with minesweeping operations)

(3) Chocks, except as required for minesweepers

(4) Small metal ObJeCtS, such as metal parts of ai
comparable size

(53) Ventilators

5.1.1.3.1 Grounding to shielded room. All items and eguipments located
within six inches of the shielded area and requiring grounding shall be grounded
to the shielded area using direct attachment bolts or a section of no. 7 AWG
cable less than 12 inches in length.

11
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5.1.1.3.2 Connections. Equipment and items reguired to be grounded
shall have ground connections for terminating the ground cables. Each
electrical or electronic equipment shall be individually connected to a branch
ground (or main ground) cable so that disconnecting one equipment ground will
not cause loss of a ground connection to other equipment. Connections within
the ground cable system shall provide the same low resistance as the ground
cables. Prior to assembly, threaded and crimp connectors shall be coated
with an antiseize compound conforming to MIL-T-22361. All connections shall be
protected from corrosion by an application of sealing compound of MIL-5-81733.

5.1.1.4 Ground loops. Installation methods shall minimize ground loops
in the ground system. Unless otherwise specified on equipment installation
drawings, all shielded cables entering a connection box shall have the cable
shields banded together as close to the box entry point as possible using
metal banding material and a 0.1 mfd capacitor installed between the band and
the metal box. This type grounding shall only be accomplished on one end of

Py e | ks 1 4 Lapt kel e oAl Tha e LN Anornnoe 1o Trnne
edb[l cdpie SsSniéeld 1ie Ooller end Silidil oe gxuuuucu SOV el el c!.l. L-I'.lﬂ [Vleh. N

entry.

5.2 Personunel! safety.

5.2.1 Fixed equipment grounding. The outermost metallic surface of all
equipment connected to electrical power of 30 volts or more shall be grounded.
Electrical and electronic equipment installied on nonconductive shock or sound
isolated mounts shall be grounded by a bond strap as shown on figure 4.
Electrical and electronic equipment hard mounted or installed on conductive
(metal or metallized) shock mounts shall be class B bonded. Electronic
equipment and subassemblies hard mounted in environmental cabinets or
enclosures shall also be class B bonded. Slide-mounted or reller-mounted
equipment shall be grounded by a conductor within the equipment cable
harness. Where manufacturers or installers have not provided this ground
conductor, a flexible ground conductor shall be installed between the drawer
frame or chassis and the enclosure frame (ground potential). The ground
conductor size shall be equal to or greater than the size of one of the
conductors supplying alternating current (ac) power to the drawer equipment.
Electrical equipment, such as metal connection boxes, switch boxes, -and breaker
panels shall also be class B bonded. Equipment electrical power connectors or
terminals which have a terminal designated for grounding shall have that
terminal grounded if required on Installation Control Drawings (1€p's), or
other approved drawings.

5.2.2 Workbench grounding. Electronic workbenches shall be grounded in
accordance with Drawing 63A114J1.

5.2.3 Honeycomb bulkhead grounding. Electrical equipment mounted on
nonmetallic or nonmetallic covered bulkheads shall be grounded by one of the
following methods:

(a) Where metal sheeting or metal cores of nommetallic bulkheads are
grounded at installation channels or brackets (class B or class
C bonded), electrical egquipment installed thereon are considered
properly grounded as long as a 0.1 ohm (dc resistance) is not
exceeded between each equipment and the metal sheeting or core.

12
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{b) Where metal sheeting or metal cores of nonmetallic bulkheads are
insulated from contact with ground potential at installationm
channels or brackers, electrical equipment installed thereon
shall be grounded by a ground conductor routed internal to or
external to the power supply cable. The ground conducter shall
be at least equal in size to one of the conductors supplying
power to the equipment. The ground conductor shall be connected
to ground potential at the power connection box or other con-
venient ground potential point and to the equipment case, chassis
or frame.

5.2.4 Welding equipment grounding. Welding equipment shall be grounded
in accordance with NAVSEA S9086-CH-STM-010.

5.2.5 Rf radiation or burn hazards. Posting of rf radiation hazard
warning signs, rf burn hazard warning signs, the marking of safe distance
limits, and other guidance for personnel safety from rf radiatiom shall be in
accordance with NAVSEA 0967-LP-624-6010.

5.3 EMI and IMI reduction.

5.3.1 EMI reduction. The EMI reduction requirements specified by
5.3.1.1 through 5.3.1.4 are applicable to metallic hull surface ships only.

5.3.1.1 Equipment. Antenna tuners, couplers, converters, matching
networks, and receiver termination boxes shall be grounded by the methods as
shown on figure 5. All other electrical and electronic eguipment, grounded as
required for personnel safety (see 5.2), are considered properly grounded for
EMI reduction.

5.3.1.2 fLables. All cables routed in topside areas shall be shielded.
Coaxial cables and other cables with an overall shield are considered properly
shielded. The overall shield shall be properly terminated at each end-equipment
and shall be grounded at weather penetrations using the metheds of figure 6.
All other cables which exceed one meter of exposed length in topside areas shall
be routed within either rigid conduit (pipe), flexible conduit, or wireway
trunks. Flexible conduit shall be as specified on figure 7. Flexible conduit
shall terminate into 360 degree grounding configurations as shown on figure 7.
Wireway trunks shall be as shown on figure 8. Wireway trunks may contain both
shielded and unshielded cables. Where a shielded cable exits the wireway trunk,
the overall cable shield shall be grounded at this point using the methods of
figure 6. Where an unshielded cable exits the wireway trunk, add-on shielding,

" such as rigid or flexible conduit, shall be added to that part of the weather-

exposed cable. Proper grounding of both ends of the conduit shall be as
specified on figure 7. When the EMP requirements of 5.4.1 are applied concur-
rently with the preceding EMI requirements, the EMP requirements for cable

shielding shall take precedence. Portable cables, such as sound-powered tele-
phone cables, shall have rf filters installed in each telephone connection box.

Filter type and installation methods shall be as shown on figure 9.

5.3.1.3 Waveguides, pipes, tubing and exhaust stacks. Waveguides, pipes,
metal tubing and exhaust stacks routed in topside areas and penetrating a

13



Downloaded from http://www.everyspec.com

MIL-STD-1310E(NAVY)
18 August 1987

weather deck or bulkhead shall be grounded at this point using the methods of
figure 10 for waveguide grounding and the methods of figure 6 (cable shield
grounding) for the grounding of pipes and tubimg. Pipes welded at pemetration
points are properly grounded. Diesel and turbine exhaust stacks shall be

grounded at the weather penetration point using four type I bond straps spaced
at 90 degree intervals for turbine exhausts and two straps spaced at 180 degree

intervals for diesel stacks.

5.3.1.4 Submarines. Submarine cable separation and shielding shall be
in accordance with NAVSEA S9407-AB-HBK-010. S8hield grounding shall be in
accordance with applicable drawings and the following:

Rigid and flexible electromagnetic shielding conduit 10 feet or
longer (without insulating jacket) shall be grounded at a point not
farther than 5 feet from each end. Conduit less than 10 feet shall
be grounded at one point anywhere along the run. Class B bonding is
acceptable. Where class B bonding is not inherent in the instal-
lation of the conduit, bond straps shall be installed as shown
on figure 11. This requirement is in addition to any grounding that
may be achieved through conduit termination to equipment and shall
be made to a point of ground potential other than the terminating
equipment case or cabinet. Electromagnetic shielding conduit with
insulating jacket shall be grounded at locations as specified on
installation drawings using the method as shown on figure 11.

5.3.2 IMI reduction. The IMI reduction requirements as specified in
5.3.2.1 through 5.3.2.13 apply to metallic items located in topside areas on
metallic hull surface ships. These requirements shall be applied only under
the following conditions:

(a) Except as noted below, ships with six or more HF transmitters
installed shall have all requirements applied.

(b) On ships with less than six HF transmitters installed, the IMI
reduction requirements shall be applied only as needed to
reduce sources of IMI to acceptable levels as determined by
MIL-STD-1605 tests.

(c) Exceptions: Portable items, such as canopies, awnings,
stanchions, and rigging which are rigged only when in port, and
telescoping stanchions and lifelines are exempt from these IMI

reduction requirements. In addition, rigging (see 5.3.2.2),
life and safety nets (see 5.3.2.4), portable flagstaffs,
jackstaffs and stanchions (see 3.3.2.5), and ladders (see

5.3.2.7) shall be bonded only if IMI tests indicate the need.

Adherence to these requirements will reduce hull generated intermodulation
(rusty bolt) type of interference caused by nonlinear junctions in topside
areas. The requirements are listed in descending order based on the inter-
ference severity of each item.

5.3.2.1 Yardarm foot and hand safety ropes. Metallic walking ropes or
hand safety ropes shall not be used on yardarms. Nonmetallic rails or
all-welded rails shall be installed. Materials and techniques shall be in
accordance with standard methods.

14



Downloaded from http://www.everyspec.com

MIL-STD-1310E (NAVY)
18 August 1987

5.3.2.2 Rigging. Rigging such as halyard downhauls, full dress rigging,
awning lines, lines associated with lifeboats, and other similar lines shall

be nonmetallic. Metallic standing rigging shall be bonded to ground potential
as shown on figure 12.

5.3.2.3 Lifelines and liferails. All-welded steel or aluminum liferails
shall be installed at all deck edge areas where clear deck edge or personnel
access is not required. Metal liferails shall be in accordance with Drawing
804-5184155. Where clear deck edge is required, Kevlar lifelines in accordance
with Drawing 804-5959308 shall be installed. Access openings less than 6 feet
shall be protected with nonmetallic rope. Materials and installation methods
shall be in accordance with standard methods.

5.3.2.4 Life and safety nets. Life and safety nets and net frames shall
either be fabricated from nonmetallic material in accordance with Drawing
803-5184097 (except in heat or blast areas), or metallic nets and hinged net
frames shall be bonded as shown on figure 13.

5.3.2.5 Portable flagstaffs, jackstaffs, and stanchions. Portable

"staffs and stanchions shall either be constructed of nonmetallic material in

accordance with Drawing 804-4477903 (except in heat or blast areas), or
metallic staffs and stanchions shall be bonded as shown on figure 14. This
requirement does not apply to heavy weather lifeline stanchions subject to
green seas.

5.3.2.6 Awnings. Awning metallic rigging shall be disassembled and
stowed when the ship is underway or awning stanchions, braces, and spreaders
shall be nonmetallic in accordance with Drawing 803~5000938.

5.3.2.7 Ladders. Metallic inclined-tread ladders shall be grounded as
shown on figure 15 or shall be replaced with nonmetallic ladders fabricated inm
accordance with Drawing 803-5184099. Metallic vertical ladders are considered
satisfactorily grounded when installation bolts are tightened securely.
Climber safety rails are considered satisfactorily grounded when installed by
welded brackets in accordance with Drawing 804-4563125. Climber safety rails
installed by brackets clamped to ladder rungs shall utilize a type II bond
strap at these points with the welded end of the bond strap attached to ship
structure and the detachable end bolted to the safety rail.

5.3.2.8 Portable liferails. Except in heat or blast areas, portable
liferails shall be constructed of nonmetallic material in accordance with

Drawing 803-5000903.

5.3.2.9 Armored cables. In new construction, armored cables shall not
be installed in topside areas. On existing ships, armored cables located on
masts shall be relocated internally to the mast or enclosed in a wireway trunk
as shown on figure 8.

5.3.2.10 Expansion joints. Expansion joints shall be bonded as shown on
figure 16.

5.3.2.11 Tilting antenna platforms. Tilting antenna platforms shall be
bonded as shown on figure 17.

15
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5.3.2.12 Portable items. Large or long portable metal items or equipment, .
such as fog nozzles, davits, and personnel stretchers stowed within 50 feet
from any part of an HF transmitting antenna, shall be insulated from contact
with ship structure by insulating the hangars, clips, brackets, and other areas
of contact with ship structure. Insulating material shall be weather resistant
heat-shrinkable tape or tubing, rubber matting, plastics, epoxy, fiberglass,

or other similar materials.

5.3.2.13 Masts. Masts, mast braces, king posts, and other similar
structures bolted in place shall be grounded by type I bond straps spaced
equally around each structure (see figure 18).

5.3.3 EMI/IMI tests. The EMI and IMI tests of MIL-STD-1605 shall be
performed, as required, to determine the effectiveness of the shielding and
grounding installed and to determine if additional measures are needed.

5.4 EMP protection. To safeguard electrical and electronic equipment
located internally to a ship, the following EMP protective measures shall be
applied to the following items or equipment which are exposed to the EMP
environment. The EMP environment shall be defined as all topside areas (see
3.24) and the areas specified in 5.4.1. The requirements specified in 5.4.1
through 5.4.3 apply only to metallic hull surface ships on which EMP protection
has been specifically authorized. These requirements are not to be imple-
mented routinely as part of this standard, but only when EMP protection is
specifically invoked as part of contract requirements. When EMP protection
requirements are applied concurrently with EMI reduction requirements (see .
5.3.1) the EMP protection requirements shall take precedence and govern where
conflicts may occur.

5.4.1 Cables. Except as noted below, all cables routed in topside areas
shall be EMP shielded by the addition of shielding conduit or wireway trunks
using the methods detailed on figures 7 and 8. To provide the necessary EMP
shielding, rigid conduit (pipe} or approved flexible comnduit shall be
installed over single cable runs. Multicable runs shall use rigid or flexible
conduit or wireway trunk. It is preferable to run cables within the structure
of the ship or within enclosed masts in order to minimize the addition of
shielding conduit or wireway trunks.

Exceptions:

{a) Cables with a scolid overall shield, such as the RG-333 type cables,
do not require additional shielding; however, the overall conductor
(solid shield) shall be grounded at the weatherdeck or weather
bulkhead penetration point using the methods of figure 6.

(b) Electrical or electronic portable plug-in cables are not required to
be conduit shielded.

(c) Double shielded coaxial cables and double shielded multiconductor
cables routed less than 8 feet in topside (EMP exposed) areas do not
require additional shielding

,_lf_, a Sllie lall

weather doorways, hatchways, and windows, unless the cables are routed within

Cables routed internally to the ship shall not be routed within 12 inches of .
shielding conduit or wireway trunks. Cables that terminate at these openings,
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such as windshield wiper cables, window deicing cables, and door alarm cables,
shall also be shielded as above. Helicopter hangar doors shall not have
cables routed within 10 feet of these openings unless they are routed in
conduit or wireway trunk. Conduit and wireway trunk installation for
internally routed cables near openings shall be in accordance with figure 19.
In new work, cables not terminating within hangar bays and well deck areas
shall not be routed through these areas. Cables terminating within these areas
shall be routed such that minimum length of cable is exposed within the area.
Within these constraints, cable penetrations of these areas shall "also be kept
to a minimum. All penetrations shall be made through connection boxes, switch
boxes, breaker boxes or power panels to allow for the installation of terminal
protection devices (TPDs).

5.4.2 VWireway trunks. Methods for installation of wireway trunks in
topside areas shall be as detailed on figure 8. On aluminum trunks, access
covers shall provide electrical grounding with the trunk edges or lap
surface. These surfaces shall be free of paint and shall be treated with a
class 3 conductive chemical coating in accordance with MIL-C-5541. Steel
trunks and covers shall be painted, as required, including the trunk to covey
mating areas. Captive bolts shall be used to attach access covers to trunks.
. The bolts shall be installed on both sides of the trunk cover, even if hinges
‘are employed. The maximum spacing between adjacent bolts on aluminum trunks
shall not exceed 12 inches in order to ensure proper electrical grounding of
the cover to the trunk. The maximum gap between the vertical ends of adjacent
access covers on all trunks shall not exceed 0.25 inch and shall be limited
to one side of the trunk. The remaining three sides shall be of continucus
metal using welded or bolted lap or butt joints. Cable breskout of wireway
trunks shall be as detailed on figure §.
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5.5 Bond straps, fabrication and installation. Bond straps shall be as
specified in 5.5.1.1 through 5.5.1.4 and as shown on figures 1 and 2. Bond
straps shall be as short as practical.

5.5.1 Bond strap fahrication.

5.5.1.1 Type I. Type I bond straps shall be fabricated from welding
cable as shown on figure 1. Lugs shall be installed on each end of the
wvelding cable to facilitate bond strap installation. The type of lug,
aluminum or steel, shall be selected to match the mating surface; aluminum
" lugs for attachment to aluminum surfaces and steel lugs for attachment to
steel surfaces. The bond strap length shall be selected on the basis of the
particular bonding requirement, always using the shortest length possible.
Type I bond straps may be fabricated in standard lengths of 6, 9, and 12
inches and placed in local stock.

5.5.1.2 Type II. Type II bond straps shall be fabricated the same as

type I, except that one lug shall be punched or drilled for installation on a
threaded stud or bolt (see figure 1).
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5.5.1.3 Type III. Type III bond straps shall be fabricated as detailed
on figure 2. Holes shall be punched or drilled in each end of the bond strap
for strap installation. Type III bond straps may be fabricated in standard
lengths of 3, 6, 9, and 12 inches and placed in local stock.

5.5.1.4 Type 1V. Type IV bond straps shall be fabricated as detailed on
figure 2. Type IV bond straps may be fabricated in standard lengths of 6, 9,
and 12 inches and placed in local stock.

5.5.2 Bond strap installation hardware. Bond strap installation hardware,
such as nuts, bolts, washers, and studs, shall be 5/16-inch or 3/8-inch, as
appropriate. For topside areas, mounting hardware shall be corrosion-resistant
steel except where aluminum studs are required. For nontopside areas, mounting
hardware (except studs) shall be plated steel. Studs located in nontopside areas
shall be aluminum or plated steel, as appropriate. Bond strap installation hard-
ware shall conform to the requirements as specified on figure 20.

5.5.3 Bond strap contact surface preparation. Surface preparation for
installation of welded or brazed bond straps (such as type I or type 1I) and
welded studs shall be accomplished by cleaning to bare metal those areas where
bond strap lugs shall be welded or brazed. Surface preparation for the
installation of bond straps fastened by bolts or studs shall be accomplished
by cleaning to bare metal those areas where bond straps shall connect.
Cleaned areas and all threaded hardware shall be coated with an antiseize I

compound conforming to MIL-T-22361 prior to the installation of bolted bond
straps. The preceding cleaning requirements do not imply the cleaning away of
plating on items such as chassis and bond strap mounting hardware.

5.5.4 Bond strap installation. Bond straps shall be installed in locations
which shall permit rapid inspection or replacement and shall be installed in such
a manner that vibration, expansion, contraction, or relative movement, incident
to normal service, shall not break or loosen the bond strap connection. Bond
strap installations shall not interfere with the tightness characteristics of
cabinets or enclosures, shall not weaken any structure or item to which a bond
strap is attached, and shall not restrict the movement of any hinged or movable
item. Existing bolts, studs, or threaded holes shall be used for bond strap
installation where possible. Type IV bond straps shall not be installed in
weather-exposed locations. ‘

5.5.4.1 Type I. Type I bond straps shall be installed as follows:

(a) Weld or braze the lugs to ground potential and to the item to
be bonded. Lug tongues may be bent, if necessary, to provide
the most practical bond strap installation.

(b) Clean the welded areas of welding slag.

{c) Coat the lugs and the welded areas as specified in 5.6.

5.5.4.2 Type II. Type II bond straps shall be installed as fcllows
(a) Weld or braze one end of the strap to ground potential or to
the item to be bonded, as appropriate. .
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{(b) Weld or braze a threaded stud to ground potential or to the
item to be honded, as appropriate, or use existing bolts or
holes, if possible.

(c¢) Attach the bolted end of the bond strap by use of the
appropriate method and hardware as shown on figure 20.

elding slag.

5.5.4.3 Type III. Type II1 bond straps shall be installed as follows:

(a) Secure strap to item and ground potential by use of appropriate
securing method as shown on figure 20.
{b) Coat bolted connection as specified in 5.6.

: 5.5.4.4 Type IV. Type IV bond straps shall be installed as follows:

(a) Secure strap across equipment using existing hardware, where
possible (see figure 4). Where existing hardware is not con-
venient for bond strap installation, drill, or drill and tap
mounting holes, or install studs for installation of bond strap.
For submarine application, type IV bond straps shall be instal-

led in accordance with the installation details provided on
figure 11.

a 5.6 Corrosion protection.

5.6.1 Selection of materials. All materials used in installations
specified by this standard shall be selected and installed to provide maximum

protection against corrosion. Selection of fittings shall be in accordance
with the following:

(a) Fittings selected to replace stuffing tube gland nuts shall be
aluminum for aluminum stuffing tubes and CRES 316 for steel
stuffing tubes.

(b) Fittings selected to terminate conduit to electrical or
electronic connectors shall be of the same type metal as the
conpector, aluminum or CRES.

(c) Fittings selected to terminate conduit to electrical boxes or

equipment shall be CRES 316 for steel or brass boxes and aluminum
for aluminum boxes.

In addition to the preceding reguirements, MIL-5TD-889 shall be used as
guidance for the joining of metals in a marine environment.

5.6.2 Weathersealing. Cable shield grounding areas, conduit terminating

fittings and bond straps shall be weathersealed in accordance with the
following:

(a) Antiseize compound of MIL-T-22361 shall be applied to all

threads and cther nonwelded connections where grounding is
. required.
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(b) All fittings which terminate shielding conduit shall be
weathersealed with heat shrinkable tubing of MIL-I-23053/15.

(¢c) Cable shield grounding areas shall be weathersealed with an
application of polysulfide sealant of MIL-$-81733, type [.

Where fittings are installed in connection boxes, a fillet of
polysulfide sealant shall also be applied around the fitting at
the connection box.

(d) The ends (lugs) of type I and II bond straps which are welded in
place shall be weather sealed by priming and painting the lugs
and the areas affected by welding. Although cable jackets of
type 1 and type Il bond straps do not require painting, painting
the jackets will not affect bond strap performance. The ends of
type II1 and IIT bond straps which are installed on threaded
studs or bolts shall be weathersealed by coating the lugs and
associated hardware with an application of MIL-5-81733 sealing
compound. Where bond strap installation has affected painted
surfaces, affected areas shall be restored to the original paint
finish. Bond straps installed in nontopside areas do not
require painting. Painted areas affected by bond strap
installation shall be restored to the original paint finish.

5.7 Antiseize compounds, use of. The antiseize compound specified for
use by this standard is procured in accordance with MIL-T-22361 and is for use
between two metal surfaces to preserve grounding conductivity. This compound
is added for the purpose of maintaining the quality of grounding by preventing
oxidation or corrosion in the ground path area. This compound is electrically
conductive but may not show a low dc resistance when test prods of an ohmmeter
are immersed in the compound. This compound shall be used only in areas where
metal-to-metal contact through the compound can be assured such as with threaded
fittings and metal surfaces held together under pressure by the use of bolts,
Any flat surface area where the compound is applied shall be edge sealed with
MIL-S$-81733 sealing compound to prevent the antiseize from melting and running
under high temperatures.

5.8 Materials and workmanship inspections.

5.8.1 In-progress inspection. An in-progress inspection shall be con-
ducted during the installation of bond straps and nonmetallic materials specified
by this standard. This inspection shall consist of spot checking installation
procedures, methods, and materials to determine compliance with the applicable
requirements specified herein. The inspection shall alse ensure that:

(a) All materials are installed in accordance with requirements for
persconnel safety.
{(b) Quality materials, methods, and workmanship are used.
(c) Each installation will satisfy the intent and purpose of the
requirement.
(d) Bond straps will not restrict the movement of any hinged or
pinned item and installation methods will not place any bond
strap in a binding or restrictive position that shall lead to .
early breakage of the strap.
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(e) Bond straps, nonmetallic materials and metal fittings located in
topside areas are fabricated, installed, and treated to prevent
deterioration through corrosion, oxidation, or weathering.

5.8.2 Final inspection. After the completion of all required installa-
tions, a final inspection shall be made. This inspection shall determine that
all requirements, specified for the particular ship involved, have been accom-
plished and that the requirements specified in 5.8.1 have been met.

6. NOTES
6.1 Intended use. This standard specifies requirements for EMI
reduction, EMP protection, personnel safety grounding, and the installation of

cable ground systems for shipboard applications.

6.2 Subject term (key word) listing.

Bonding
Electrical
Electromagnetic
Electronic
Grounding
Interference
Pulse

Safety

6.3 Changes from previous issue. Asterisks or vertical lines are not
used. in this revision to identify changes with respect to the previous issue
due to the extensiveness of the changes.

Review activities: Preparing activity:
Navy - AS, 0S8, EC Navy - SH
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INSTRUCTIONS: In p continuing effort to make our standardization documents betier, the DoD provides this form for use in
submiiting comménts and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possibie about particular problem areas such as wording which required interpretation, was

too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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