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FOREWORD

1. This military standard is approved for use by the Department of the Navy
and is available for use by all Departments and Agencies of the Department of

TAafamon
LT LTLiDeE .

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to: Commander, Naval Sea Systems Command, ATTN: SEA 5523, 2531
National Center Building 3, Washington, DC 20362-5160 by using the
Standardization Document Improvement Proposal Form (DD 1426) appearing at the
end of this document or by letter,

3. The increased use of solid state equipment aboard Naval ships poses a
major electromagnetic interference (EMI) problem to ship operation and per-

formance due to the susceptibility of these eguipments to the dense shipbeard

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 protection. 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.

4. The EMP Drc_:t_:egt_::.on reo‘ulremenc_ 5 1ini
and are those that can be achieved wi this document. The
requirements do not include methods for EMP hardenlng of topside Equ1pment or

below deck equipment.
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5. This document does not specify methods for achieving EMI reduction through
equipment design, frequency selection, limits on operating power, egquipment
location, or use of multicouplers or blankers. Grounding for personnel safety
continues to be a major part of this military standard.
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1. SCOPE

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

1.2 Application. The requirements specified herein apply to all ships,
including submarines and nonmetallic hull ships, and are to be applied during
ship construction, overhaul, alteration, or repair. Certain requirements may
be applied by sh1p s company or other personnel, as needed. Where conflicts
exist between the requirements of this document and other publications,
specifications, standards, or draw1ngs, NAVSEA should be notified of the
conflicts. When this document 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 reguirements
specified herein are not to be implemented routinely as part of this document
but only when specifically authorized.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following
specifications, standards and handbooks form a part of this document to the

extent specified therein. Unless otherwise specified, the issues of these
documents are those listed in the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2) .

SPECIFICATIONS
FEDERAL

FF-N-836 - Nut: Square, Hexagon, Cap, Slotted,
Castle, Knurled, Welding and Single
Ball Seat.

FF-W-84 - Washers, Lock (Spring).

FF-W-92 - Washer, Flat (Plain).

QQ-B-575 - Braid, Wire, (Coppey, Tin-Coated, or
Silver Coated, Tubular, or Flat).

QQ-b-35 - Passivation Treatments for
Corrosion-Resistant Steel.

WW-C-440 - Clamps, Hose, (Low-Pressure).

MILITARY

MIL-I-631 - Insulation, Electrical,
Synthetic-Resin Composition,
Nonrigid.

MIL-A-907 - Antiseize Thread Compound, High
Temperature.

MIL-C-915/21 - Wire, Electrical, 125 Volts for
Welding Electrode Circuit Use Only,
Type TRXF.

MIL-S5-1222 - Studs, Bolts, Hex Cap Screws, Socket

Head Cap Screws and Nuts.
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MILITARY (Continued)
MIL-C-5541

MIL-T-22361

MIL-S-22698

MIL-I-23053/15
MIL-R-24050
MIL-S-24149
MIL-S-24235

MIL-J-24445

MIL-C-24643

MIL-5-24749

MIL-C-24758

MIL-R-30500
MIL-C-39014/1

MIL-S-45180

STANDARDS
MILITARY

MIL-STD-889
DOD-STD-1399-406

MIL-STD-1605

Chemical Conversion Coatings on
Aluminum and Aluminum Alloys.
Thread Compound; Antiseize, Zinc
Dust- Petrolatum.

Steel Plate, Shapes and Bars,
Weldable Ordinary Strength and
Higher Strength: Structural.

Heat Shrinkable, General
Specification for.

Insulation Sleeving, Electrical,
Heat Shrinkable Polyoclefin,
Heavy-Wall, Coated, Flexible, Outer
Wall Crosslinked.

Rope, Fibrous, Double-Braided
{(Nylon} .

Studs, Welding, and Arc Shields
{Ferrules), General Specification
for.

Stuffing Tubes, Metal, and Packing
Assemblies for Electric Cables,
General Specification for.

Joint, Bimetallic Bonded, Aluminum
to Steel.

Cable and Cord, Electrical, Low
Smoke, for Shipboard Use, General
Specification for.

Straps, Electrical Grounding
(Metric}, General Specification for.
Conduit, Flexible, Weatherproof, and
Associated Fittings General
Specification for.

Rope, Polyester.

Capacitors, Fixed, Ceramic
Dielectric (General Purpose)
Established Reliability, Style
CKR05, NATO Type Designation NCCe1.
Sealing Compound, Gasket,
Hydrocarbon Fluid and Water
Resistant.

Disgimilar Metals.

Interface Standard for Shipboard
Systems Section 406 Digital Computer
Grounding {Metric).

Procedures for Conducting a
Shipboard Electromagnetic
Interference (EMI) Survey {Surface
Ships) .
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MILITARY (Continued)

MIL-STD-1686 - Electrostatic Discharge Control
Program for Protection of Electrical
and Electronic Parts, Assemblies and
Equipment (Excluding Electrically
Initiated Explosive Devices)

(Metric)

DOD-STD-2003-2 - Electric Plant Installation Standard
Methods for Surface Ships and
Submarines (Equipment) .

HANDBOQOKS

MILITARY
MIL-HDBK-263 - Electrostatic Discharge Control
Handbook for Protection of
Electrical and Electronic Parts,
Agsemblies and Equipment (Excluding
Electrically Initiated Explosive
Devices) (Metric)

NAVAL SEA SYSTEMS COMMAND (NAVSEA)
$9407-AB-HBK-010 - Handbook of Shiphoard
Electromagnetic Shielding Practices.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardization Documents
Order Desk, Bldg. 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.1.2 Qther Government documents, drawings, and publicationg. The
following other Government documents, drawings and publications form a part of
this document to the extent specified herein. Unless otherwise specified, the
applicable issues are those cited in the solicitation.

DRAWINGS
NAVAL SHIP SYSTEMS COMMAND (NAVSHIPS)
804-4477903 - Staff, Jackstaff and Ensign GRP.
804-4563125 - Climber Safety Rail Notched Tube

Type Arrangement and Details.

{Copies of above drawings are available from Commander, Portsmouth
Naval Shipyard, Naval Engineering Drawing Support Activity, Code
202.2, Portsmouth, NH 03804-5000.)

NAVAL SEA SYSTEMS COMMAND (NAVSEA)
407-5287561 - Industrial Electromagnetic
Compatibility (IEMC) Work Process
Instructions.
407-5291780 - Standard Electromagnetic
Interference (EMI) Survey
Procedures.

{Copies of above drawings are available from Commander, Naval Sea
Systems Command, SEA 06K23, Washington, DC 20362-5160.)
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803-5000903 - Liferail System (GRP).

803-5000938 - Lifeline and Awning Stanchions
{GRP)

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.

{Copies of above drawings are available from Commander, Portsmouth
Naval Shipyard, Naval Engineering Drawing Support Activity, Code
202.2, Portsmouth, NH 03804-5000.}

NAVAL AIR ENGINEERING CENTER (NAEC)
28638-6SE00063 - Avionic Workbench, Dec

e e !
Ground Installation Drawing.

{Copies of above drawing are available from Ground Support Equipment
Department, Naval Air Engineering Center, Philadelphia, PA 19112.)

PUBLICATIONS
NAVSEA
0967-LP-000-0110 - Electronics Installation and
. Maintenance Book.
§9086-CH-STM-010 - Naval Ships Technical Manual,
Welding and Allied Processes.
OP 3565 - Electromagnetic Radiation Hazards

(U) (Hazards to Personnel, Fuel, and
Other Flammable Material) (U),
Volume I.

(Copies of above publications are available from the Standardization
Documents QOrder Desk, Bldg. 4D, 700 Robbins Avenue, Philadelphia, PA

Sl ULJel Uebhk F 2LRU4 1, RODDITS AVEINIL c,, Faliqaticlpllila,

19111-5094.)

2.2 Non-Government publications. The following documents form a part of

this document to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DOD adopted are those listed in the issue of
the DODISS cited in the sclicitation. Unless otherwise specified, the issues
of documents not listed in the DODISS are the issues of the documents cited in
the scolicitation {(see 6.2)}.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

A 666 - - Standard Specification for
Austenitic Stainless Steel, Sheet,
Strip, Plate, and Flat Bar. (DOD
adopted)
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B 152 - Standard Specification for Copper
Sheet, Strip, Plate, and Rolled Bar.
(DOD adopted)

{Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 15103.}

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
National Electrical Code Handbook

(bpplication for copies should be addressed to the National Fire
Protection Association, One Batterymarch Park, P. O. box 9101, Quincy, MA
02269-9101.)

(Non-Government standards and other publications are normally available
from the organizations that prepare or distribute the documents. These

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

2.3 Order of precedence. 1In the event of a conflict between the text of
this document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. DEFINITIONS

3.1 Bond. BAn electrical current path between two metallic surfaces
established by welding (class A bond), bolting or clamping (class B bond), or
the addition of a bond strap (class C bond). The direct current (dc)
resistance across bonded surfaces (not using the bolt, clamp or bond strap as
one of the surfaces) must be 0.1 ohms or less.

2.2 Bond classification. The electrical bonding methods specified herein
are classified as follows:

Class A - A bond established by joining two metallic
surfaces by welding or brazing.

Class B - A bond established by bolting or clamping two
metallic surfaces together. The dc resistance
across the surfaces (not using the bolt or clamp
as one of the surfaces) must be 0.1 ohm or less.

Class C - A bond established by bridging two metallic
surfaces with a metallic bond strap. The dc
resistance across the bonded surfaces (not using
the bond strap as one of the surfaces) must be
0.1 ohm or less.

3.3 Bond strap. A device used to establish a class C bond. Bond straps
are classified, according to construction, into five types:

Type I - Corrosion-resisting copper/nickel alloy assembly.
(Note: Separately acquired mounting bosses are
required to install type I bond straps.)
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Type II - Flat CRES 316 with mounting holes in each end.

Type III - Flat copper with mounting holes in each end.

Type IV - Flat copper braid with mounting holes in each
end.

Type V - TRXF-84 cable with mounting lugs and hardware
selected to suit individual installation
requirements.

3.4 Bright metal. The c¢leaning of any paint, grease, rust, corrosion or
other foreign material from a metal surface thereby exposing the basic metal
in a clean or bright condition.

3.5 Broadband noise {(BBN). A form of electromagnetic interxference {EMI)
that covers a wide portion of the frequency spectrum of a receiving equipment
as compared to a single received signal. BBN can reduce the gignal-to-noise
ratio of a receiver by affecting the automatic gain control; thus causing an
apparent loss of received signals.

3.6 Conduit. Conduit is a metal enclosure, normally of circular
construction, used as electromagnetic shielding for a cable or cables routed
within the conduit. Conduit may be rigid or flexible. Flexible conduit used
to satisfy requirements of this document shall be in accordance with MIL-C-
24758,

3.7 Electromagnetic compatibility {(EMC). The condition which prevails
when all electronic/electrical equipment groups are collectively performing
their individually designed functions in a common electromagnetic environment
without causing or suffering unacceptable degradation due to electromagnetic
interference to or from other equipment or systems in the same environment.

3.8 Electromagnetic interference (EMI). Electrical or electronic
voltages or currents which cause an equipment to operate at less than its
maximum design capability. EMI may result from intentional and proper
operation of equipment, or it may be unintentionally generated. For shipboard
application, EMI is categorized as mild, medium or severe depending upon the
reaction of the victim equipment (see MIL-STD-1605 and NAVSEA 407-5291780) .

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

3.10 EMP hardening. The employment of any device, design or
manufacturing technique which circumvents or mitigates the effects of an
electromagnetic pulse.

3.11 Enclosure. Any housing such as a cabinet or case which provides
physical protection and support to equipment, parts, or subassemblies.
Enclosures may also provide shielding and contain cooling for equipment
installed therein.-

3.12 Eguipment, electrical. Any equipment whose primary function is to
generate, convert, distribute, control, or utilize electrical power. Examples
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are generators, motors, power switchboards, power tools, lighting fixtures,
and electrical appliances.

3.13 Egquipment, electronic. 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.

3.14 Ground {(ground potential). A point, plane, or surface used as a
common reference point by electrical or electronic equ1pment or systems and as
an arbitrary reference of zero potential.

3.15 Ground loop. More than one ground path between an eguipment or
system and a common ground connection or ground point; normally caused by
multipoint grounding.

3.16 Ground multipoint. Use of more than one ground conductor or path
between a circuit, or an equipment, and a common ground point.

3.17 Ground, personnel safety. The establishment of a contact resistance
of ¢.1 chm or less between an egquipment housing and ground potential. This
contact c¢an be established by any class bond described herein, or by the
installation of a ground wire.

3.18 Ground plates. One-eighth inch thick copper plates with dimensicns
of approximately 2 feet by 4 feet which are installed at the lowest points on
each side of the structural hull of a nonmetallic hull ship. Ground plates
provide an "earth" ground connection via contact with seawater.

3.19 Ground, radic freqguenc RF). Unless otherwise specified, is the
ground established in a class A, B, or C bond.

3.20 Ground gystem. The aggregate of all conductors used to provide a
common ground reference point.

3.21 Ground system, multi-tree. A ground system consisting of multiple
main ground trunks, with associated branches, which connect to a main ground
connection point.

3.22 Ground, 360 degreeg {(peripheral). A continuous metal-to-metal
connection, existing or provided, between the outer surface of a metal item or
cable shield which terminates at or penetrates into a metal surface that is at
ground potential., An example is the ground established between a deck (which
is at ground potential) and a pipe which passes through a hole in that deck in
which the pipe is continucusly welded to the deck in such a manner that the
gap between the pipe and the deck is completely closed by welding. Grounding
methods are specified herein to accomplish this 360 degree ground at decks,
bulkheads, or stuffing tubes for pipes, waveguides, and the outer shield or
conductor of cables.

3.23 Grouynding. The process of establishing an electrical current path
of 0.1 ohm or less dc resistance between an item or equipment and ground by
the methods specified herein. The term "grounded" means such a path exists.

3.24 Hard mounted. Mounting of equipment by bolts or welding. Hard
mounted equipment is considered nonpertable eguipment.

<
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3.25 Intermodulation interference (IMI}. BAn electromagnetic (EM)
disturbance resulting from the generation of frequencies equal to the sum or
difference of integral multiples of two or more fregquency scources when mixed
in a nonlinear junction. The interference can be egquipment generated or
result from energy mixing in corroded junctions of ship's structure or
rigging, and to a lesser extent, in ferrous metal parts in the RF path.

3.26 Nonlinear junction. A contact area between two metallic surfaces
which exhibits nonlinear voltage-current transfer characteristics when
subjected to an RF voltage. This non-linearity is usually caused by corrosion
or other semi-conducting materials in the contact area.

3.27 Nontopside areas. Areas inside the hull or superstructure cof a
ship, a deck mounted shelter, or enclosure not exposed to weather. When the
hull, superstructure, shelter or enclosure is metallic the area is also a
shielded area. The interior of metalli¢ masts is also considered a nontopside
shielded area.

3.28 Penetraticon. The immediate location and actual opening area where
an item, such as a cable, pipe or waveguide passes through ancther surface,
such as a deck, bulkhead, or metal structure. Passage is usually by means of
a stuffing tube, transit block, or other weatherproofing method.

3.29 Shield. A metal barrier of solid, screen, or braid construction
used to protect electronic components, wires, or cables from electromagnetic
energy; or used to reduce the emission of electromagnetic energy from
components, wires, or cabling.

3.30 Shielded area. Area not directly exposed to electromagnetic energy
from ship EM emitters or EMP. This includes areas inside the hull and
superstructure of metallic hull ships; areas inside metallic shelters, a
metallic enclosure or a metallic mast; and areas in screen rocms on
nonmetalli¢ hull ships.

3.31 Space, electrical. A space used primarily to contain installed
units of electrical equipment. Examples are 60 or 400 hertz (Hz) motor
generator spaces and power distribution switchboard spaces.

3.32 Space, electronic. A sgpace used primarily to contain installed
units of electronic equipment. Examples are radar spaces, Sonar spaces,
electronic countermeasures (ECM) spaces, communication centers, transmitter
spacesg, Ccrypto spaces, and missile control spaces.

3.33 Tack weld. One or more small welds bridging two metallic items
which are bolted together.

3.34 Terminal protection device (TPD}. A guick reaction 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.

3.35 Topside areas. All shipboard areas continuously exposed to the
weather, such as the main deck and above, sponson decks, catwalks, well decks,
and those exposed portions of gallery decks. Unless otherwise specified,
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.
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3.36 Trunk, wireway. A metal enclosure that provides electromagnetic
shielding to the cables routed therein. One or more sides of the trunk may be
ship's structure.

4. GENERAL REQUIREMENTS

4.1 Ground potential degignation.

4.1.1 HMetallic hull ships, On metallic hull ships, the metal hull shail
be designated ground potential. Equipment racks, foundations, structures, and
large metal items which are welded and cable ground systems brazed to the hull
are extensions of the hull and are also designated ground potential. Items
that are class B or class C bonded to ground shall not be used as a ground for

subsequent items.

4.1.2 Nonmetallic hull ships. On nonmetallic hull ships, the ground
plates shall be designated ground potential. Main ground cables {and their
associated branch ground 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
be installed for digital computer equipment in accordance with DOD-STD-
06

4.2.2 Normetallic hull ships. A cable ground system shall be installed
on nonmetallic hull ships as specified in 5.1.

4.3 EMI and IMI reduction.

4.3.1 EMI reduction, bagic criteria. Primary sources of electromagnetic
radiation aboard naval ships are: electrical equipment and associated cables,
RF equipment and associated cables, microwave frequency equipment and
associated cables, and electrical and mechanical switching devices. These
many active electrical and electronic devices and equipments board every Naval
ship create a shipboard electromagnetic environment. If receiving eguipment
and other equipment containing solid state components are unable to operate at
its design capacity within this environment, EMI protection in the form of
shielding, grounding, or filtering must be provided. In some cases,
electromagnetic radiation from active equipment and associated cables can be
controiled through shielding, isolation, filtering, frequency contrel, or
power control.

4.3.1.1 EMI reduction, general regquirements. To minimize EMI and promote
electromagnetic compatibility the following general requirements apply.

4.3.1.1.1 Equipment. Electrical and electronic equipment shall be
grounded as specified in 5.3.1.1 for metallic hull ships or 5.1.7 for
nonmetallic hull ships. Unless otherwise specified, electrical ground wire
and power return conductors are not acceptable for EMI reducticn.

4.3.1.1.2 <Cables. Cables shall be routed within the metallic ship's
structure or other metal enclesureg, such as masts, to shield the cables
against electromagnetic radiations from ghip transmitting antennas. Cables
routed in ship topside areas shall be ghielded as specified in $.3.1.2.
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4.3.1.1.3 Broadband noise EMI reduction. Broadband noise EMI, usually
caused by arcing, is normally generated in ship topside structures or rigging
by clese or intermittent contact between metal items which are in the
proximity of high frequency (HF) transmitting antennas or located within the
main beam of radar antennas. Examples of such items are handrails, hocks,
links, cables, chains, cable armor, and loosely mounted wvertical ladders. EMI
reduction for these items shall be as specified in 5.3.3 for IMI reduction.

4.3.1.1.4 Maintenance reiated EMI. Maintenance related EMI is
electromagnetic interference resulting from improper preventive or corrective
maintenance. Examples of maintenance which has resulted in EMI include:
improperly installed cable connectors (not terminating grounds); improper
weatherproofing causing corrosion of connectors; use of ferrous ccmponents
associated with communication antennas, tuners and couplers; improperly
installed antenna feed lines; improper transmitter modulation distortion
alignment; and improper checkout of newly installed magnetron. Maintenance
procedures must be scrupulously followed to preclude introduction of EMI. See
applicable Planned Maintenance System (PMS) Maintenance Index Pages (MIPs) and
Maintenance Requirement Cards (MRCs) for general maintenance and EMI related
inspection maintenance procedures; or see industrial work process instructions
NAVSEA 407-5287561, for installation of representative topside equipment.

4.3.2 IMI reduction, bagic criteria. Intermodulation signals can be
generated in ecuipment or hull related nonlinear junctions when two or more RF
signals of sufficient voltage are simultaneocusly impressed across a nonlinear
junction. To produce interference, a nonlinear junction must be in the
current path of a metal item that has sufficient length to react as an antenna
at HF frequencies. This long metal item could be a metal lifeline or halvyard
over 6 feet in length with the nonlinear juncticn being a chain-link type of
end-fitting. This item then reradiates the newly created intermodulation
signals after signal rectification has taken place in the nonlinear junction.
To cause interference, the intermodulation signals must be coupled or
reradiated to a victim receiver.  IMI can be kept to acceptable levels by
filtering, bonding and isolation.

4.3.2.1 Hull generated IMI reduction, general requirements. 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 can develop. Metal-to-metal joints, where movability or
removability i& not a requirement, shall be class A bonded. Aluminum to steel
shall be joined by welding using bimetallic bonded joints in accordance with
MIL-J-24445. The joining of dissimilar metals by bolting or riveting shall be
minimized in topside areas. Armored cables shall be routed within metallic
ship's hull, superstructure, deck houses or other metal structures to avoid
exposure to radiations_ from ship's HF transmitting antennas. Existing armored
cable runs located on masts and other similar metallic structures shall be
relocated to the inside of these structures or shall be enclosed in wireway
trunks as specified in 5.3.3.2 and 5.4.1. 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 portable rigging shall not be stowed, stacked, or
lashed down in topside areas. Flexible metal conduit installed in topside
areas shall be in accordance with MIL-C-24758. 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. Basic IMI reduction
techniques for hull generated IMI include class € bonding (providing a current
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path around the nonlinear junction by installation of bond straps) and the use

of nonmetallic materials. Hull generated IMI reduction requirements shall be
as specified in 5.3.3.

4.3.2.2 Eguipment generated IMI reduction, general requirements. To
preclude equipment generated IMI all LF, MF, HF, VHF, and UHF receiving
equipment shall be connected to associated antennas via narrow band filters.

This includes weather facsimile receivers, ship's entertainment receivers and
navigation receivers.

4.4 EMP protection, basic criteria. An EMP will couple to metal objects
such as antennas, pipes, waveguides, cables and metal structures. Cables
connected directly to equipments couple the high currents and voltages into
gquipment components causing degradation or damage. Metal items such as pipes
and waveguides can couple an EMP into a ship where cross coupling to cables or
equipment may occurx. Scolid state components are particularly vulnerable to
the effects of EMP. Shielding, grounding, terminal protection devices ({TPDs},
aperture protection devices (APDs) and isolation shall be used to mitigate the
effects of EMP.

4.4.1 EMP protection, general reguirements, To preclude introduction of
EMP energy into interior spaces of metallie hull ships pipes, waveguides, and
overall cable shields shall be peripherally grounded at hull, deck, and
bulkhead penetrations. Unshielded cables shall have shielding added and shall
ke grounded to topside terminations. Coaxial cables shall have terminal
protection devices installed. Apertures such as view ports, windows, port
holes, and wvents shall have aperture protection devices installed. Cables
roucted internal to the ship close to doors and hatches shall be shielded.
Detailed EMP protection shall be as specified in 5.4.

4.5 Class B bond achievement. For equipments installed below deck
{(nontopside!} where a 0.1 ohm or less dc resistance from the equipment to
ground potential is not inherent in the equipment installation, the eguipment
shall be removed and contact areas shall be cleaned to bright metal. Bright
metal area shall be not less than twice the mounting bolt diameter. Antigseize
compound in accordance with MIL-T-22361 shall be applied to the bright metal
areas. The equipment shall be reinstalled and retested for a dc resistance of
0.1 chm or less. For equipment installed in topside areas where a dc

resistance of 0.1 ohm or less is not inherent in the equipment installation, a
hond cal-r:ap (r"lnqs C hond) shall he in
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lled between the equipment and ground.

5. DETAILED REQUIREMENTS

5.1 Cable ground systems, nonmetalliic hull ships. A multi-tree cable
ground system, as specified in 5.1.1 through 5.1.7 and as shown on figure 1
shall be installed in new construction ships. The ground system shall be
connected to a main ground connection point. The cable ground system shall be
installed:

a. To connect electrical equipment and metallic items located outside

b. To indirectly connect equipment utilizing electrical power inside
shielded spaces provided the ghort circuit current capacity of the
enclosure, branch, trunks, and main ground connection points are not
exceeded.

¢. To connect, as required, electronic equipment that is connected to a
ground system for personnel protection, to the main ground connection

11
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point via a dedicated tree.

In addition to the multi-tree system, the shielding of shielded spaces,
the metallic mast, the ship service and ship service emergency switchbecards,
the ship service and ship service emergency generator sets shall be directly
connected to the main ground connection point,

5.1.1 @Ground plates. Ground plates shall be installed at the lowest
point of the structural hull, as close as possible to the vertical of the mast
to provide an earth ground connection via contact with sea water. A
throughbolt shall be brazed to each plate to provide a connection point for
the ground plate interconnecting cable.

5.1.2 Ground system ¢ableg. The cables used in the ground cable
ingtallation shall be in accordance with MIL-C-24643, and shall have a minimum
conductor size as specified herein.

5.1.2.1%1 Ground cable installation. Ground cables shall be of minimum
lengths consistent with other requirements specified herein. Cables shall be
installed in locations that provide minimum exposure to physical damage, and
shall provide access for inspection, repair, or replacement. Cables installed
on nonmetallic hull structures shall be supported by fasteners. Ground lugs
ingtalled on cables shall be copper and shall be connected by brazing. ILugs
shall not be crimped to the extent that conductor diameter is affected.

5.1.2.2 QGround plate interconnecting cable. A number 650 million
circular mils (MCM} cable shall be installed from each ground plate to the
main ground connection point.

[ =T T T 3 ¥ L 1
5.1.2.3 Main ground cable. Number 0000 AWG cables ghall be used as ma

ground cables for grounding all electrical and electronic equipment and
metallic items. These cables shall be connected te the main ground connection
point and shall run throughout the ship as required (see figure 1}.

5.1.2.4 Branch ground cables. Branch ground cables shall be number 10
AWG and shall be used to connect eguipment requiring grounding (see 5.1.3) to
main ground cables. Branch ground cables shall be attached to the main ground
cable by brazing or by connectors. A separate ground conductor in a power
supply cable may be used in lieu of a separate ground wire connecting
electrical or electronic equipment to associated connection boxes and switch
boxes. This ground conductor shall connect to the generator or distribution
panel and to metal housings of each component within the electrical supply
system. The generator or distribution panel shall then be connected to the
ground plates. Ground loops shall be avoided where multiple ground conducters
or cable shields terminate to equipment housings. The power cable method of
grounding shall follow the safety grounding requirements of the NFPA Naticnal
Electrical Code Handbook. Class B bonding to metallic decks, bulkheads, or
masts directly connected to the main ground connection point may be used in
lieu of a branch ground wire.

5.1.2.5 Electronic¢ trangmitter ground cable. A number 0000 AWG cable
shall be connected to the main ground connection point and shall run as

directly as possible to the radio transmitter space(s). Each radio
transmitter cabinet or enclosure shall be connected to this ground cable by a
numher 1 AWG cable. Copper luge or connectors, corresponding to cable size,

shall be used on each end of this cable.
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5.1.2.6 MAntenna tuners and couplers, gqround cable. Each HF antenna
coupler shall normally be grounded by a dedicated number 1/0 AWG ground cable,
run as directly as p0591ble between each coupler and the main ground
connection point. Each HF coupler ground cable may be connected to the
electronic transmitter ground cable, in lieu of the main ground connection
point. Other couplers and tuners located on metal masts or structures
connected to the ground system shall be class B bonded to the mast or
structure. Where couplers and tuners are mounted on nonmetallic masts or
structures, a number 10 AWG ground system cable shall be provided. To
minimize effect of ground loops, RF transmission lines shall be routed with
the tuner/coupler ground cables.

5.1.2.7 Lightning protection. A separate 0000 AWG cable connected to the
main ground connection point shall be installed for lightning protection.
This cable shall be routed in as straight a line as possible and shall be
continucus and unspliced from the highest conductive surface to the main
ground conrnection point.

5.1.2.8 Metal magt. Where a metal mast 18 1 it shall be conn

used, ecte
the ground plates using a size 0000 AWG cable. Equipment on the mast that
requires grounding shall be grounded to the mast (see 5.1.3).

A e
a ol

5.1.3 Equipment/items grounding requirements.

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

a. Equipment utilizing electrical power and associated boxes.

b. Fuel tanks, water tanks, and associated piping.

¢. Metallic standing rigging.

d. Metallic cranes, hoisting gear, king posts, and masts.

e. Any metallic structure used for towing of, or in contact with,
magnetic minesweeping cables, such as deck chocks, deck wearing
plates, deck padeyes, and stern collar chocks.

f. Portable metallic liferails and ladderways.

g. Shielded rooms.

h. Engines, steering vanes, bow thruster controls, rudder stock, struts,

main shaft {engine or reduction gear mount}), main shaft fairing (if
not grounded internally) sonar trunks, and underwater appendages.

5 1 1 92 Tramec nnt 'rnrnlirirln nrn11ﬂﬂ1ﬂr‘r
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required to be grounded:

a. Berths and desks.

b. Bitts and chocks (if not used with minesweeping operations) .

c Small metal objects, such as metal parts of air ports, hand tools (if
not electrically operated), and other objects of comparable size.

d. Ventilators and ducting.

.4 Grounding to shielded area. Items and equipments specified in

5. located withain 6 inches of a shielded area shall be grounded to the
shielded area or to any ground cable from the shielded area connection point.
Class B bonding to the shielded area may be used in lieu of a cable ground
tion.

5.1.5 Connections. Equipment and items required to be grounded shall
have ground connections for terminating the ground cables. Each electrical or

13
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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 in accordance with MIL-A-907. Connections shall be
protected from corrosion by an application of MIL-S-45180, type II sealing
compound. .

5.1.6 Cable shield grounding. Cable shield grounding requirements shall
be in accordance with individual ship specifications and detailed design
drawings. Individual equipment installation control drawings (ICDs) will be
developed dependent upon individual ship specifications.

5.1.7 EMI reduction. Unless cotherwise specified, electrical and
electronic equipment grounded as specified in 5.1.1 through 5.1.6 are properly
grounded for EMI reduction purposes.

5.1.8 Ground loops. Installation methods shall minimize grcocund loops
in the ground system.

5.2 Personnel safetvy.

5.2.1 Hard mounted (nonportable} 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 installed on
nonconductive shock or sound isolated mounts shall be grounded by a bond strap
as shown on figure 2. Electrical and electronic equipment hard mounted on
metal or metallized shock mounts shall be considered to be class B bonded if
the dc resistance from the equipment to ground potential is 0.1 ohm or less.
Electronic equipment and subassemblies hard mounted in metallic enclosures
shall meet class B bonding requirements. Slide-mounted or roller-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 ground bus {ground potential). Electrical and
electronic equipment installed on nonconductive surfaces, such as desk tops,
shall also be grounded by a ground conductor. The ground conductor size shall
be not less than the size of the largest conductor supplying alternating
current (ac) power to the equipment. Electrical eguipment, such as metal
connection boxes, switch boxes, and breaker panels shall also be class B
bonded. Equipment electrical power connectors or terminal blocks which have a
terminal designated for grounding shall have that terminal grounded if
required on installation control drawings (ICDs), or other approved drawings.

5.2.2 Workbench grounding. Electronic workbenches shall be grounded in
accordance with NAEC 28638-6SE00063. Requirements and guidance for the
protection of electrical and electronic¢ equipment from electrostatic discharge
{(ESD)} damage are contained in MIL-STD-1686 and MIL-HDBK-263.

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

a. Where metal sheeting or metal cores of nonmetallic bulkheads are
grounded at installation channels or brackets (class B or c¢lass C
bonded), electrical equipment installed thereon are considered

14
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properly grounded, as long as a 0.1 cohm dc resistance is not exceeded
betwsen each equipment and ground potential.

b. Where metal sheeting or metal cores of nonmetallic bulkheads are
insulated from contact with ground potential at installation channels
or brackets, electrical equipment installed thereon shall be grounded
by a separate ground conductor or a ground conductor routed within
the power supply cable. The ground conductor size shall be not less
than the largest conductor supplying power to the equipment. The
ground conductor shall be connected to ground potential at the power
conmection box or other convenient 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 $9086-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 radiation shall be in
accordance with NAVSEA OF 3565 or applicable NAVSEA EM Control Topside
Arrangement Drawing.

5.2.6 Submarine grounding. Floating and/or sound isclated platforms
shall be grounded by the following methods:

a. Each power consuming or power switching equipment shall be grounded
to its mounting surface in accordance with DOD-STD-2003-2, section
406. Power generating sound isolated equipment, such as rotating
generators, shall be grounded to its mounting surface by two ground
straps as specified below for floating platforms. These ground
straps shall be installed on opposite sides of the generators.

b. Sound isolated floating platforms, decks and bedplates shall he
grounded to the submarine hull by using two type IV ground straps
using lug terminals on each end. These ground straps shall be
located on the opposite sides of the platform and shall be installed
on studs welded to the platform and hull., Ground straps shall be
located away from traffic areas and shall have sufficient slack to
allow for platform movement without causing a sound short.

NOTE: These are minimum grounding requirements for sound isolated decks,
platforms, and bedplates. Ground straps that have been installed by other
regquirements shall not be removed.

5.3 EMI and IMI reduction.

5.3.1 EMI reduction. The EMI reduction requirements specified in 5.3.1.1
through 5.3.1.5 are applicable to metallic hull surface ships only.

5.3.1.1 Equipment. HF antenna tuner/couplers shall be grounded as shown
on figure 3. Matching network boxes for transmitting antennas shall be tack
welded to the ship’s structure near the coaxial cable entrance and the antenna
entrance insulator (s} when the box material and ship's structure are
compatible. Bimetallic material shall be used for grounding a matching
network box to a dissimilar metal structure. Receive antenna termination
boxes shall be class A or B bonded, or class C bonded using a type II bond
strap. All other electrical and electronic equipment, bonded as required for
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personnel safety ([except when an individual wire or conductor of the equipment
cable provides the electrical power safety ground(see 5.1)] and in accordance
with applicable ICD, or other authoritative documentation provided by the
equipment manager or in-service engineering agent (ISEA}, are considered
properly grounded for EMI reduction.

5.3.1.2 Cables. All cables routed in topside areas shall bke
electromagnetically shielded. Coaxial cables and other cables with inherent
overall shielding are considered properly shielded provided the overall shield
is grounded at end-equipment using coaxial connectors or EMI connector
backshells, and is also grounded at penetration to the hull, superstructure,
deck, bulkhead or wireway trunk as shown cn figure 4. Unshielded cables which
exceed 3 feet of exposed length in topside areas shall have the entire exposed
length routed within rigid conduit (pipe), flexible conduit, or wireway
trunks. The ends of rigid conduit shall be circumferentially welded or
grounded as shown on figure 4. Flexible conduit shall terminate into a 360
degree ground as shown on figure 5. Wireway trunks shall be constructed and
installed as shown on figure 6. Wireway trunks may contain both inherently
shielded and unshielded cables. Where an unshielded cable exits the wireway
trunk, add-on shielding, such as rigid or flexible conduit, shall be added to
the weather-exposed cable. Both ends of the conduit shall be grounded as
shown on figure 5. Armored (braid) cables shall not be routed in topside
areas due to the generation of IMI and broadband noise. Radar modulator pulse
cables and associated power supply cables routed in cable runs with other
cables shall have not less than 18 inches of cable separation or
electromagnetic shielding of not less than 60 decibels {(dB). Unshielded
cables not terminating in transmitter and receiver spaces shall not be routed
through these spaces. All cables interconnecting electrical sensors or
transducers to machinery control consoles (MCCs) or other similar systems
shall be shielded. Cable shields shall be grounded 360 degrees using standard
EMI backshells. In new construction, sonar system cables and cables associated
with systems or equipments operating at 300 kilohertz (kHz) and below shall be
installed in accordance with cable spacing and shielding requirements of
NAVSEA S9407-AB-HBK-010. When the EMP recuirements of 5.4.1 are invoked, the
EMP requirements for cable shielding shall take precedence over 5.3.1.2.

5.3.1.3 Wavequidesn, pipes, tubing, and exhaugt stacks. Waveguides,
pipes, metal tubing, and exhaust stacks routed in topside areas and
penestrating a weather deck or bulkhead shall be grounded at the penetration
point as shown on fiqure 7 for waveguide grounding and figure 4 for the
grounding of pipes and metal tubing. Pipes welded or threaded at penetration
pointg are properly grounded. Turbine exhaust stacks shall be grounded at the
weather penetration point using four type I bond straps spaced at 90 degree
intervals. Diesel exhaust stacks shall be grounded at the weather penetration
point using two type I bond straps spaced at 180 degree intervals.

5.3.1.4 Topside sound powered telephone headset plug-in connection boxes.
Sound powered telephone headset plug-in connection boxes which have been
identified as EMI coupling paths shall have EMI filter capacitors installed in
each box as shown on figure 8.

5.3.1.5 Portable_ spaces. Portable spaces such as huts, vans, trailers,
and shelters that contain electrical or electronic equipment and are located
in weatherdeck areas shall be grounded by type I or II bond straps. Ground
terminals shall be provided for installation of bond straps. Connections and
hardware shall be weatherproofed as specified in 5.6.2. Portable spaces
bolted to a ship deck are considered to be properly grounded (class B bonded).

16
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Metallic tiedown cables shall be interrupted with ingulators every 5 feet or
nonmetallic restraining straps shall be used.

5.3.2 EMI reduction (submarines). Submarine cable separation and
shielding shall be in accordance with NAVSEA S9407-AR-HBK-010. Shield
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
ig not inherent in the installation of the conduit, bond straps shall be
installed as shown on figure 9. This requirement is in addition to any
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shall be made to a point of ground potential other than the terminating
eguipment case or cabinet. Electromagnetic shielding conduit with insulating
jacket shall be grounded at locations as specified on installation drawings
using the method shown on figure 9.

5.3.3 IMI reduction {(surface shipg). The detailed hull generated IMI
reduction requirements of 5.3.3.1 through 5.3.3.14 shall be applied under the
following conditions:

a. Paragraphs 5.3.3.1 through 5.3.3.4 apply to all ships.

b. Paragraphs 5.3.3.1 through 5.3.3.6 apply to all metallic hull ships.

c Paragraphs 5.3.3.1 through 5.3.3.14 apply tco all metallic hull ships
with g8ix or more HF transmitters.

d. Bonding requirements of paragraphs 5.3.3.7 through 5.3.3.9 shall not
be routinely applied unless MIL-STD-1605 or NAVSEA 407-5291780
testing confirms the reguirement to bond.

e. Portable items such as canopies, awnings, stanchions, and rigging
which are only rigged in port are exempt from bonding requirements.

Adherence to these reguirements will reduce IMI caused by nonlinear junctions
in topside areas. These regquirements do not address IMI that may be generated
within equipment or systems.

5.3.3.1 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 NAVSEA 803-5000938.

5.3.3.2 Armored cables. In new construction, armored cables shall net be
installed in topside areas. On existing ships, armored cables located on
masts shall be relocated internal to the mast or enclosed in a wireway trunk
as shown on figure 6, or armor shall be removed using the procedure in NAVSEAR
407-5287561.

5.3.,3.3 Tilting antenna platformg. Tilting antenna platforms shall be
bonded as shown on figure 10.

5.3.3.4 Climber gafety rails. Climber safety rails installed by brackets
clamped to metallic ladder rungs shall utilize a type I bond strap at each
clamp with the strap attached to ship structure and to the safety rail.
Climber safety rails attached to welded brackets and installed in accordance
with NAVSHIPS 804-4563125 are considered satisfactorily grounded and require
no bond straps.
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5.3.3.5 Expansion jeoints. Expansion joints shall be bonded as shown on
figure 11 using type I bond straps at intervals not greater than 5 feet. Bond
strap length should be sufficient to allow maximum excursion of the expansion
joint.

5.3.3.6 Metallig Magsts. Masts, magi 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 12).

5.3.3.7 Portable flagstaffs, jackstaffs, and gtanchions. Portable
flagstaffs, jackstaffs, and stanchions of similar height shall be constructed
of nonmetallic material in accordance with NAVSHIPS 804-4477903 or shall be
bonded as shown on figure 13 if metallic. This requirement does not apply to
heavy weather lifeline stanchions, nor does it apply to standard height
portable lifeline stanchions. -

5.3.3.8 Life and safety nets. Life and safety nets and net frames shall
either be fabricated from nonmetallic material in accordance with NAVSEA
803-5184097, or metallic nets and hinged net frames shall be bonded as shown
on figure 14.

5.3.3.9 Ladders. Metallic inclined-tread ladders over 6 feet in length
shall be grounded as shown on figure 15 or shall be replaced with nonmetallic
ladders fabricated in accordance with NAVSEA 803-5184095. Metallic vertical
ladders are considered satisfactorily grounded when installation bolts are
tightened securely.

5.3.3.10 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 16. This requirement does not apply to rigging which is
used only when in port.

5.3.3.11 Lifelines and liferailsg. 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 NAVSEA
804-5184155. Where clear deck edge is required, Kevlar lifelines in
accordance with NAVSEA B804-5959308 ghall be installed. Access openings less
than 6 feet shall be protected with 5/8-inch MIL-R-30500 or MIL-R-24050
nonmetallic rope.

5.3.32.12 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. Fabrication and installation techniques
shall be in accordance with NAVSEA 803-5000903 or 804-5184155.

5.3.3.13 Portable liferailg. Portable liferails shall be constructed of
nenmetallic material in accordance with NAVSEA 803-5000903.

5.3.3.14 Portable items. Large or long portable metal items or
equipment, such as fog nozzles, davits, and personnel stretchers shall be
ingulated from contact with ship structure by insulating the hangars, clips,
brackets, and other areas of contact. Insulating material shall be weather-
resistant heat-shrinkable tape or tubing, rubber matting, plastics, epoxy,
fiberglass, or similar materials.
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$.4 EMP protection. 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 te be implemented
routinely as part of this standard, but only when EMP protection is
specifically invoked as part of contract requirements. When EMP protection
requirements are invoked the EMP protection requirements shall take precedence
over the EMI reduction reguirements specified herein.

5.4.1 Cables. Except as noted below, all cables routed in topside areas
shall be electromagnetically shielded and grounded as shown on figures 4 and
5. The shield of coaxial cable or overall shielded cable and shielding
conduit terminating a topside equipment shall be peripherally grounded using
coaxial connectors, EMI backshells, or conduit termination fittings.
Additionally, the shield and conduit shall be grounded at the penetration of
the hull, superstructure, deck bulkhead, or wireway trunk. Rigid conduit
(pipe), or flexible conduit in accordance with MIL-C-24758, shall be installed
over single cable runs. Multi-cable rune ghall 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. Unshielded cables routed internal to the ship
shall not be routed within 12 inches of weather doorways, hatchways, and
windows unless the cables are routed within shielding conduit or wireway
trunks. Conduit and wireway trunk installation for internally routed cables
near openings shall be as shown on figure 17. Cables that terminate at these
openings, such as windshield wiper cables, window de-icing cables, and door
alarm cables, shall be shielded and terminated as above. Cables shall not be
routed within 10 feet of helicopter hangar doors unless they are shielded or
routed in conduit or wireway trunk.

Exceptions:

a. Overall shielded cables routed lesgs than 18 inches in topside areas
do not regquire additional shielding. However, the overall shield of
these cables shall be grounded at the weather penetration point as
shown on figure 4.

b. Cables with a solid overall shield, such as the RG-333, do not
reguire additional shielding. However, the overall shield shall be
grounded at the weather penetration point as shown on figure 4.

c. Except for that part of the cable which may exceed 52 feet in topside
areas, coaxial cables connecting HF transmitters to HF antennas do
not require additional shielding. However, cable shield shall be
grounded at the weather penetration point as shown on figure 4.
Additional shielding is required for that part of the cable over 52
feet. This additional shielding shall be added to the coaxial cable
at the weather penetration end or at the topside termination end.
This additional shielding shall be rigid or flexible conduit or sheet
metal trunk. The coaxial cable shield shall be grounded 360 degrees
at the entrance to this additiocnal shielding.

d. Docuble shielded cables (coaxial or multi-conducter) routed less than
8 feet in topside areas do not require additional shielding.
However, cable shield shall be grounded at the weather penetration
point as shown on figure 4. Additional shielding is required for
double shielded cables routed over B feet in topside areas. This
additional shielding shall be added to the cable at the weather
penetration end or at the topside termination end. This additional
shielding shall be rigid or flexible conduit or a sheet metal trunk.
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The cable shield shall be grounded 360 degrees at the entrance to
this additional shielding.

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 so that minimum length of cable is exposed within the area. Within
these constraints, cable penetrations of these areas shall alsoc be kept to a
minimum,

5.4.2 Wireway trunks. Wireway trunks shall be fabricated from sheet
metal and bent to provide a three sided trunk as shown on figure 6. The
thickness of the sheet metal shall be sufficient to provide physical support
and allow bending. The width and depth of the trunk shall be determined by
the number of trunk routed cables. Each trunk section and cover shall have
minimum cracks, seams, and lap Jjoints. The trunk outer edges shall be bent
inward at least 1 inch to reinforce each trunk side. Cable hangers sufficient
to accommodate the regquired number of cables shall be installed within the
trunk. The trunk shall be mounted on the mast, mast leg or other supporting
structure by brackets. Trunk covers shall be metal, with the vertical edge
bent to overlap the cover-to-trunk joint and to reinforce the cover. Covers
more than 12 inches apart. Captive nuts shall be installed within the trunk
to receive the trunk cover bolts. Trunk cover sections shall be joined across
the front with butt plates or lap plates. Bolt spacing across horizontal
joints shall not exceed 4 inches. Lap plates shall attach to the covers so as
to lay the entire trunk open for cable access when covers are removed. The
bottom of the trunk and the bottom trunk cover shall attach to a coaming plate
welded-to the ship deck. Weep holes or drain tubes shall be provided. The
upper end of the wireway trunk shall have an end cap with provisions for cahle
exit. Cable break-out of the trunk shall be by stuffing tubes. Cables that
exit the trurk shall be shielded and grounded as specified in 5.4.1. Lap
areas of aluminum trunks shall be treated with a class 3 conductive coating in
accordance with MIL-C-5541.

5.4.3 Wavequides, pipes, metal tubing, and exhaust stacks. Waveguides,
pipes, metal tubing, and exhaust stacks grounded as specified in 5.3.1.3 are
properly grounded for EMP requirements.

5.5 Bond straps, fabrication and installation. Bond straps shall only be
installed when specifically required for safety, equipment operation, or
EMI/IMI reduction. The types and locations of bond straps required for
EMI/IMI reduction are identified in EM Control Topside Arrangements Drawings
specified in NAVSEA 4(07-5291780. Bond straps shall be installed as specified
in 5.5.2 through 5.5.3.3.2. NAVSEA 407-5287561 provides comprehensive work
process instructions for bond strap installation.

5.5.1 Bond straps fabrication. Bond strap types I through IV shall be
fabricated in accordance with MIL-S-24749 and as shown on figures 18, 19,and
20. Type. .V bond straps are constructed as shown on figures 14 and 16. Type 1
bond straps will ot normally be produced by public or private shipyards.

5.5.2 Bond strap types and uses. The following bond strap types shall be
used as specified. Current replacements for previously used bond straps are
shown on figure 21.

20




Downloaded from http://www.everyspec.com

MIL-STD-1310F {NAVY)

5.5.2.1 Type 1 bond strap. Type I bond straps shall be used in shipboard
topside areas to bond EMI and IMI source items and to provide safety grounds
for equipments where class A bonding cannot be accomplished.

5.5.2.2 Type II bond strap. Type II bond straps shall be used in
ipboard topside areas for bonding EMI source items such as antenna tuners or
couplers, equipments, enclosures, and cabinets.

5.5.2.3 Type III bond strap. Type III bond straps shall be used in
shipboard nontopside areas for bonding equipments, enclosures, and cabinets.

5.5.2.4 Type IV bond strap. Type IV bond straps shall be used in
shipboard nontopside areas for bonding equipment utilizing sound isolated
mounts or shock mounts (nonmetallic mounts) .

5.5.2.,5 Type V bond strap. Type V bond straps shall be used topside as
specified in 5.3.3.8 and 5.3.3.10.

5.5.3 Bond strap installation. Bond straps shall be installed so as to
permit rapid ingspection or replacement. They shall be installed in such a
manner that vibration, expansion, contraction, or relative movement inecident
to normal service shall not break or loosen the bond strap connection.
Installations of bond straps shall not affect the integrity 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, in good condition, shall be used for
type II, III, IV, and V bond strap installation where possible. Type III and
IV bond straps shall not be installed in weather exposed locations.

5.5.3.1 PBond strap installation hardware. Installation hardware for type
I bond straps shall be acquired with component parts. Installation hardware
for types II, III, IV, and V bond straps shall be S/i6-inch or 3/8-inch, as
appropriate. Topside area mounting hardware shall be corrosion-resistant
steel except where bond straps are connected to aluminum studs. Where
aluminum studs are required or installed, mounting hardware shall be aluminum.
For nontopside areas, mounting hardware shall be plated steel. Studs located
in nontopside areas shall be aluminum or plated steel, as appropriate. Bond
strap installation hardware shall conform to the regquirements as shown on
figure 22.

5.5.3.2 BPBond strap mounting surface preparation. Areas where type I bond
strap bosses and other type bond strap ends are to be mounted shall be cleaned
to bright metal. The bright metal area shall be at least 1.5 times the size
of the boss base or bond strap end. Bosses shall also be cleaned to bright
metal. Bosses to be welded in place shall be welded while mounting area is in
bright metal condition. Where bosses are to be bolted to eguipment and
ground, and for installation of type II, III, IV, and V bond straps, bright
metal areas and all threaded hardware shall be coated with an antiseize
compound in accordance with MIL-T-22361 prior to installing the components.

After installation, excess antiseize compound shall be removed and
weatherproofing shall he ::r*r*nmn11f::hnd ag snecified in §5.6.2.

= AU R L= A B Seals L | LY o Dptl- L5

5.5.3.3 Bond strap installation procedures. Following bond strap
mounting surface preparation as specified in 5.5.3.2, complete ingtallation of
bond straps as follows:
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5.5.3.3.1 Type I bond straps.

a. Weld or bolt the bosses to ground potential and to the item to be
bonded. If bolted, torque bolts to 22.5 +/- 2.5 foot-pounds (ft-1b);
do not over-torque.

b. C(Clean the welded areas of welding slag; clean top of bosses to bright
metal.

c. Apply antiseize to all threaded surfaces and mating surfaces as
gpecified in 5.5.3.2.

d. Bolt bond strap to bosses. Torgue bolts as in a. above.

e. Clean and weatherproof bond strap installation as specified in 5.6.2.

5.5.3.3.2 Type II, III, IV, and V bond straps.

a. C(Clean contact areas of bond straps to bright metal and apply
antiseize as specified in 5.5.3.2.

b. Secure strap to item and ground potential as shown on figure 22.
Torgue bolts as specified in 5.5.3.3.1.a.

c. For all type II and III, and those type IV and V bond straps which
may be exposed to heavy condensation or salt water, weatherproof bond
strap as specified in 5.6.2.

5.6 Corrosion protection.

5.6.1 Selection of materials. All materials specified by this standard
shall be selected to provide maximum protection against corrosion. Bond strap
bosses shall be selected to match surfaces to which they are tc be mounted:
Copper-nickel/steel for mounting to steel and brass; and copper-
nickel/aluminum for aluminum. Conduit and fittings shall be acquired in
accordance with MIL-C-24758 and 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 connector, aluminum
or CRES.

¢. 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 reqgquirements, MIL-STD-889 shall be used as
guidance for the joining of metals in a marine environment.

5.6.2 Weatherproofing. In topside areas, cable shield grounding
spurfaces, conduit terminating fittings , bond straps, and nommetallic hull
ground system mechanical {crimped and threaded) fasteners shall be weather-
proofed within 4 hours of installation in accordance with the following:

a. Fittings which terminate shielding conduit, and all cable shield
grounding surfaces, shall be weatherproofed with an application of
MIL-S-45180, type II sealing compound. Where sealing compound is
applied to cable or conduit jackets, the jacket shall be abraded with
fine sandpaper prior to application of sealing compound. Where
fittings are installed in connection boxes, a fillet of the sealing
compound shall alsc be applied around the connectien box/fitting
interface surface.
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b. Type I bond straps shall be weatherproofed by priming and painting
the entire bond strap assembly after installation. Other bond straps
installed in topside locations shall be weatherproofed by coating the
bond strap mcounting hardware with an application of MIL-5-45180, type
II sealing compound after installation. Bond straps installed in
nontopside areas do not normally require weatherproofing. All
painted areas affected by bond strap installation shall be restored,
including base coat/primer, to the original paint finish. As an
alternate to MIL-S-45180, type II seal;na compound, heat shrinkable

tubing in accordance w1th MIL I-23053 and MIL I- 23053/15 may be used
for weatherproofing.

5.6.3 MAntiseize compounds, use of. The antiseize compound specified by
this standard shall be acquired in accordance with MIL-T-22361 or MIL-A-907.
MIL-T-22361 shall be used between two metal surfaces to preserve grounding
conductivity. This compound is added to prevent oxidation or corrosion in a
ground path area. Although a low dc resistance may not be present when test
probes of an ohmmeter are immersed in the compound, it is electrically
conductive under pressure. This compound shall be used only where
metal-to-metal contact through the compound can be ensured, such as threaded
fittings and metal surfaces bolted or clamped together. For topside
applications, the immediate area where the compound is applied shall be edge
sealed with MIL-5-45180, type Il sealing compound to prevent displacement of
the antiseize.

5.7 Materials and workmanship inspections.

5.7.1 In-progress inspection. During all installations in-progress
inspections shall be conducted to verify and evaluate installation procedures,
methods, and materials to determine compliance with applicable requirements.
The inspection shall ensure that:

a. Materials are installed in accordance with requirements. for personnel
safety.

b, Quality materials, methods, and workmanship are used.

©. Each installation will satisfy the intent and purpose of the specific
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.

e. Bond straps, nonmetallic materials, and metal fittings located in
topside areas are fabricated, installed, and treated to prevent

deterloratlon through corr051on, oxidation, or exposure.

5.7.2 Final ingpection. Upon completion of all reguired installations, a
final inspection shall be made. This inspection shall determine that all
requirements specified for the particular ship involved have been met and,
that the requirements gpecified in 5.7.1 have been met.

6. NOTES

(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)

6.1 Intended use. This standard specifies EMI/IMI reduction technigues,
EMP protection measures, personnel safety grounding requirements and methods
for installing shipboard cable ground systems.
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6.2 Issue of DODISS. When this standard is used in acquisition the issue
of the DODISS to be applied must be cited in the solicitation (see 2.1.1 and

2.2).

6.3 Subject term (kev word) listing.

Bond, classification

Bond, electrical straps

Bond, strap

Broadband noise

Cable ground system

Corrosion protection

Electromagnetic interference (EMI) reduction
Electromagnetic pulse (EMP) hardening
EMP protection

Ground, peripheral (360 degrees)
Ground plates

Ground, radio frequency (RF)
Intermodulation interference (IMI) reduction
Juncticn, nonlinear

Penetration

Personnel safety

RF grounding

Shield

Shielding, electromagnetic

Waveguide grounding

Weatherprcofing

Wireway trunks

6.4 Changes from previous issue. Marginal notations 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, 08, EC Navy -

SH

(Project EMCS-N135)

24




*wa3sAs punod

"INIWdIND3 3HL 0

LINIGYNT 1INJ¥1D LYOHS 1N4 IHL 3TGNVYH AISNONNELROD
OL NMOHS 38 NY2 S3LV1d ONNCAD TVI0T ORV IVIH3LVA
ONIQTIIHS 3HL 41 G3ZINILN 38 ATNO NYD NOILJO STHL
“IN1Od NOIL1J3INNOD ONNOYD NIV 3HL Ol LN3IWdIND3
TYNINE3L 3HL WOdd (TVINILYW ONIGTIIHS LNIWLHVLWAD
GNY S31V1d ONNOWD Y3071 'S378VI 40 NOILYNIGWOD

¥ '"3°1) NO11dO INIGONNO¥D LINIWdIND3 N¥Y SLNISIudI¥
J INIWLAVJWOD Q3QT3IHS IW3 " (INIOd NOILJI3INNOD
ONNOY¥Y NIVW 3HL O1 LNIWJINOD3 TYNIWE3L V WOYd
$31v7d NOILJ3INNDD ONNCED VIO ONY 5378YD J0 NOLL
-YNIGWOD ‘°3°1) NOILVENDIANCD ONIANNO¥D LNIWdIND3

Sedg-t3 W

TUS [ing D1 [1€39WUON

T #EHNDI4

£
8 TYWEON 3H1 INISIU4FY 937 SINIWI¥VIWOD 030TIIHS [W3 4
&) -
g "z 1330S 335
> b *ATEWISSY O0¥ HONONHL VIA QILIINNOD AI1LI3YIG 38
o = 7IYHS SINIWiUVJIWOD Q3A1IIHS LNIIVFAY 40 DNIQIIIHS "€
[0}
g By
W o “1SYW 3H1 30 TVIIL¥3A 3HL OL
=z a 31615504 SY 35072 SV “1INH IVHNLINYLS 3HL NO INIOd
3 - 153M07 JHL IV S1¥Vd I¥NDI OML OLNI Q30IALIQ vIdY
= ﬂw JIV4ENS TVEOL 40 1334 DS 91 ATALVWIXO¥ddY IQ1A0¥d
= & 11¥HS ONY YIIHL w@/L ATILVWIXOUdAY ‘H3I4d0I 3344
S Ju -N39AXO '037704-0703 "1H9IT 38 TIVHS SALV1d GNNOUD 2
he] 3
k3 = *ATND SINIWIHINDIE WAWINIW Jd¥ SIZIS WOLONGNOD 1V °i
g =
< 1S3LON
=
o
[a)
2 251 8 WISy nB/1 "¥3dd0a ‘31vid 9
l £99%2-3-11W SNV 0L "ON H3d4d0D “3¥IM g
i £Y9%Z-3- 11N 9MV | CON ¥3dd00 ‘TdIA Y
I §992-2-1IK DMY (/1 "ON 434402 ‘3IIM £
! £99%2-3-11IK SMY 0000 “ON d3dd02 ‘3IYIM Fd
! £4992-2-11W WOW 059 "ON ¥3dd0D "3¥IM 1
JION | NOILVW214123dS 1¥ve 0K
WLt
IVIYILYN 40 1517

of N saquiassy
pos-iybnosy) Sjuaussodiue)
paprasg Juadolpy
Y 0 u?;mm PaS wo
LAoYS SO 207 2
{1113 f 33 dmﬁzsmvssa_hﬁlﬂ
YY apusuos) =[]
J waudinb3 = 3]
QA0 _zma Sjag uag bu
(]
\"VA
L 9
’ u6d SJ35 I UK
oo
punc.r)
uiopy LS N)
(L)
¥ 1N
Sjuawp0dui) @Ol
PP IN3 v
buippwg, s “ (¥)
P JoSp] cem_oo_.ﬁmzo._c._ou
| 1 - 1
Jajdn
AYJ :zau
yson
M01139()
SDULSY

ou}29()

25



Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

*pPaNUI3UD) - Ha35AE punodb dol3-T131nW dIys 1104 OTL1EI/sWUoON 1 HUNSIJd

"INN X3H ONY YIHSVM d3dd03) VIA 00d Q3Q¥3IAHL
dHL 0L 0T31HS 3H1 WOHd ALINNILNOD ¥II1¥L1I373
301A0¥d 0L Q31J313S 38 1IVHS "L3IASVD 3ALLINANOD

HO ¥IHSYM ‘573 ‘IVIHILVW JIVAINILNI Q131HS ‘9
*1708 HONOXHL GL IAISONYOD NON ONV TYINILYW 17MH 3HL
HLIM J181LVdWOD TYI¥ILYN ONILLIOM ¥O YINVD INIuve

¥ A8 (301A04d 38 7IVHS 3IVd33IS ASNIVOY NOILDILONd g
*31v1d 251 8 WLSY
0l Q3Z¥d8 39 1T¥YHS ONY ¥3L3WYIE HOND 8/€ WNWINIW

39 1IYHS S31V1d NOIL1J3INNCI QNNO¥S V30T 40 anLs "%

‘¥3LIWVIA HOND §/7¢ 38 TIVHS 004 HONO¥HL QI13IHS ¢
*378V3 QILVIZ08SY 3HL 40 3ZIS IHL YN0 USYI]

1¥ 77VHS 1708 HONOHHL 31V1d (NNO¥D 3JHL 40 37218 2
"31Y7d ANNOYD ¥3dd0D FHL OL gAZvYE

38 TIVHS 1108 HONONHL 31¥1d (ONNOHS JHL 40 GV3H 1

:SILON

y 251 8 WiSY ¥3ddo '3ivid Lt
3IVINILNI

9 Q13IHS " IVINHILYA oL

s IYIYILYM ONILLOd “N1NVI &

¥3dded ‘OnT “IYNIWNIL g

¥34d402 “NI0T “HIHSYM i

v ' 030Y34HL 334400 ‘0¥ 9

y38aNd “¥IHSYM S

¥3dd0D ‘HIHSYA 9

¥3dd02 'X3H "LNN 3

¥34doa ‘WYr “LNN F4

2’1 ¥34d02 'L708 L

310N NOILYD14123dS 1¥vd “ON

WLl
IVINILIVA 40 USIT

0¥ HOILYINNOD ONNOXD ™01

SNOIOINNGD  STIEND 7EN)
ONOYD MNOMD  (INNOXD
NOILIODY  HONYVYE NIV

&)

)

o 0[0dlo

(1)

(9 % € 10N)

»
ININLAVSNGD)
N3O

(S®Z'1 30N S0 1ME

___HONOMIL 31V GNIOw0 - iV
\Z s — ¥
Nﬂ Pl D
Lo
O
g
G

\0
o™



MIL-STD-1310F(NAVY)

Downloaded from http://www.everyspec.com

‘89INSOTOUS pUT JUSWATNDS pejunow paey jO BUTpUnOID ‘7 TUNSTA

NOYTI:SNI G3LNION-3X00HS NOUYTMISNI G1YI0SI~0N0S
NOKLYONY03 NOYCHNOS
L3N — w AN —
. INION _ \.
INYON Y015 v
L% QUYRS-0N0S

—_

"INNOW 3INC ONIONCS 40 LTNS3H v
SV Q3¥IN03Y¥ 38 0INOM SINNOW GIANOANN 40 INIWWIHS (Z 3L0w) 1708 1S

{Z 3108} (208 NS
41 Q35N 38 AVW NOILVIOT DNIGNNOWD 3LYN¥3LIY 3HL '€ 0L 376 TI0H dvils

0L375 T10H dviIS
FLE LX)

{S AON IX) NOLYION
INIONNCHD VNI

. ININNDT

*SAVHLS QND

111 3dAL ¥04 FLYN¥IIIV NV SY INJWJINOZ OILNNOW (G uom uww zo__%ﬂ
-¥3J0HS NO OITIVISNI 38 AVN dVH1S ONOS Al 3d4Al ¥ % NN diveiil

/
*LNNOW LNIITIS3Y 3HL 40
350d¥Nd 3HL 1¥3430 L1ON TIVHS NOILVIIVISN] dvils {030708) NOLYTIVISNI Q2INCR -
GNOS " INNOW IN3ITIS3¥ HOV3 30 NOIL33743@ 1104
JHL ILVOOWWOIIY TTVHS OFTIVISNI oVHIS ONOS HOVE ¢

"SdVYHIS ONOS ONIHOVLILY ¥04 SIT0H
¥0 'SONiS 'SL708 DNIISIX3 3SN ‘3191SSDd IAIHA 2

JLELRLEL]
SdVYLS ONOS OL T¥N03 41 INIWJINDI QILINNOW

INIITIS34 SNIGNOB ¥04 G3SN 38 AVN INIWAIND3 S e
9INO¥LIZ13 HLIN O3HSINUNA SVALS ANOB NMOHS NOILYONO
SV CIONOE 38 TIVHS INIWAINDI GILNNOW INIIVISIH | \J

SS3I0N
ki N0A 8 SSYT

‘g ‘2 692%2-5-11n 111 3dAL ‘dv¥is aNog | 2
% 'e
21 6%292-5-11K Al 3dAl “dvHiS qanog L
310N | NOILV314123dS L¥vd “ON

W31l

IVIHIIVH 40 1§17

P

27



Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

38

-BUTpUnGIb J91dnoo pue Jauni PUUSIUY

"SO0WLIW YYTIWIS ONISN d3ONNOHD
11¥HS SONIMVHA 10¥INOD NOILVTI¥LSNI HLIM

JINVOHOZIY NI HNIGNNOYD 31N03Y LVHL $¥374N02
ONY SHINAL ¥3IHIO “SH314N0OD/¥3INNL 4H 21412348
d04 SOOHLIW DNIGNNOMD MOHS SNO1Lv#1SN111 3S3HL

- ONNOJWOD L3NSYD 11 3dAL 08L§%-S-TIW ONISN
NOILYT1IVISNI #314¥ Q3JO0HdY¥IHLVIM 38 TTVHS Sdvdls
ONOE GNYV 3U¥MCUYH 1%  "NOILV1IVISNI dVHlS

ONOE OL H0I¥d QNNOdWOD 3ZIISILNV HIIM Q31vo3

ONV TY13IW LHOIHE Ol Q3NV3ITD 38 TIVHS SdVdis aNO8
¥O4 SYIYY 30VIANS LIVINOD "dVdlS ONOS 3HL 40

H1GIA

3HL T¥ND3 1S¥31 1¥ 11VHS TVILIN3L0d ONNO¥D

ONY dV¥1S ONOE 3HL N33ML3E JIV4¥NS 1DVINOD ELNY
*1708 ¥o ‘dvd GNLS 'ANLS AB 33 TIVHS IVILN3L0d

ONMOY¥D 0L NOILJINNDD dYY¥LS GNOS  "H3TdNCD

J43NNL HI¥3 NO AITIWLSN] 38 1IVHS dVHLS aNog
11 3dil ¥ “GNOE 8 SSY1D 3A0BY 3HL Ol NOILIQOV

NI "QNNOJWOD ONITY3S 11 3dAl 0815%-S-1IW

gNISN Q37¥3S-3203 38 1IVHS Q317ddY SI 32138
-TLNV 3¥3HM SYI¥v 1Y TONILIO6 ¥3LdV QINOWIY
38 TTVHS 3ZI3S1LNY §532X3  “:2v1d NI a3l1nog
ATWE14 38 1TVHS 3374N0D/UINNL 3HL ONY SY3Iuv
G3NY31D WL OL QH17ddY 38 TTVHS '19g22-1-1In
SONNOWOD 3ZI13SILNY 40 1¥0D AAVIH V * NOTISO¥I0D
40 334 GNV N¥3TD 38 17vHS TVILNALOd QNNOYD QNY
¥37dNOD/¥IANNL IHL N33MLIE S3IVAUNS ONTLINNOW 3WL

2

.TOme 439142530 SY ONY 3HNDId SIHL NI NMOHS | |

.o

[ '

Sy G3QNNOYD 138 1WHS S¥31dN03/YANNL YNNILNY 3H "L

: :5310K
L 69192-5- 11N 11 3dAL ‘dv¥lS aNOg | 1
J10N | NOILVO14103dS T e, ‘oM

SR PN o Wali

IVIY3LVW 40 ISIT

" EMNOId

WY/ (56-0

<0

oY/ NY

(1 210N I:)
SINW ¥
TS ININNON

{r 310N 1)
SIVW §
JOVS45 INILINOON

o3}
[ ]




Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

404 Q31410345 SV JDOUHIHLIVIM
JACKIY GIDVONI 3AVH SOVINHL ¥3LdY

‘BUTpURGID 31npuds pIbix pUE

"XJ01S WIHS »S00'0 WOX4 IND 38 NvD
11 “INK ONYID 3HL ONITTVISNISH J1THM DNIZ SNIQNNOYD
3H1 SSIUANOD OL AINO 43SN S1 3IAIZTS NOISSIUAWOD FHL

“NOTLD310¥d NOISO¥IO0D
“3A331S NOISSIUAWOD IHL
'368N4 ONIJ4NLS OLNE

o<mxxh ONV 3A337S NOISSIUAWOD ¥JAC NMOG LNN ONVIS
3¢17S 'ONIY SNIONNOHD ONV I18BYD GNNO¥Y ATLHDIL DNIA

NOISS3YdWOD ONIGTOH
QONNOYY 3A337S NOISSIUHWOD 3DV1d

TONI¥ ONIONNO¥D GNY L3XDVF 318Y2

"0131HS Q350dX3

HLIA LJVINGD NI 378VYD QNNO¥Y DNIY¥ ONIQNNCHD 33V1d

"ONNOdWOD 3ZT3ASLINY L9E22-1-TIW HEIM INN ONVID 3HL 40
SQv3IBHl ONV Q131HS 378V 03SOdX3 "ONIN SNIGNNOHD 3HL
1¥0D  "O3AOWIY SYM LINDVM 3¥3HM VIVY 3IHL LI4 OL DALY

ONIONNOYD 40 HIDNIT 1ND

"ON3D37 3HL H1IM 3IONYOHOIOY

NI TVIN3IVW ONTY DNIGNNO¥T ¥3LIWVIC ¥3d0¥4 123735

TLANIVE 378VI 3HL 40 NOILI3S LNJ 3HL JAOWIY

"YIHOIH HONI HLINNO04-3NO ATILVWIXOY4AY H3HLONY

aNv 38nl 39vmMs ¥0 38Nl uz_mmnpm 3H1 40 dOL 3IHL HLIM
HSN14 »amh<t~xozaa< AN ZLINOVP 378VD 3HE NI SIMD
SYINIYID DML 3XVW ‘1001 HYIIWIS ¥O JJINN L3NJ0d ¥
HLIA  “034IND3¥ 39 AVK H3IAVJONYS 3NT4 HIIM DNINYITD

"NY3TD SI 1NN ONVY1D 40 3QISNI I¥NSN3

*33vd

N1 3dV1 ONV 378VD 3HL dN S3HINI TVH3A3S 41 JAOW
ONV 38nL SNI43NiS IH1 WOY¥4 LNN ONVIS DNINIVA MI¥ISNN

"dIY¥LS HSIW-3IHIM-3T18IXIV4 IINOGS-INIUOIN
NOILD3S SSOMI ONNOYW 39 TTVWHS ONIY INIONNOYS JHL

"SAANL 3DYMS B0 ONIJ4NLS 1V ONILVNIWH3L

1lINGNOD QIDIN ¥04 ONY “S3GNL DNIJ4NLS HONONKL QILNOY
34V HIIHM DNIBNL QNY S3d1d TV13W ¥04 Q3SN 39 OSTV
TIVHS ONIONNO¥O QTIIHS 319¥D 04 JUIH NMOHS GONIIW JHL

"QIZIHOHLINY
3SIMYIHLI0 LON S1 INIW3DVIdIYN 318vYD ONY Q3¥1n03N
S1 ONIGNNO¥D JYIHM "SNOILVITVLISNI I18vD HNILSIXD
0L S317ddV ONIONNOYY QTI31HS 378VD 40 QOHL3W SIHL

"buTtqni [e3em 'odid [E38W 'PiSTUE 9149Es

1l

*S3I0N

l'9

WW02

A301S WIHS “3A3INS W02

L'y ’'s's

W02

ON{¥ DNIONNO¥D

310N

NOIiv314133dS

1¥vd

IVId3LYRW 40 {S1]

‘P HNOI4

NOILI313S IR ONNOMD ¥4 ON9TT

VIHILYN ONRY
ONIONNGRD HL J0 ¥31IMM0 HL
S0 IN3MX OF SN 1NN ONYTD
10 IVRNS HINNI ONY 0T3S T19W2
30 INHNS YAUNC NIIMTB INIVS

AN ENISSY

SETRZ-S-N
30 mmw;m
N1 NS

1nm
D0V T80

LN OGN

% ‘\\
MNES YA

T8 O:TIHS
TIRIAD HO
X0

23]
3]



Downloaded from http://www.everyspec.com

MIL-STD-1310F(NAVY)

-FTpUOs I1qI1%xa13

*2°9°6 HLIM ZIDNVQHODIV NI 38

11%HS DN1400Hd¥IHIVIM ONY ONNQJWOD IZI3S1LNY
40 NOIL¥IITddY "L°9°§ NI (31410345 STV.L3W
3HL BNISA Q3103735 38 11IVHS SONTLLI4 L1NANGD

* INGWAIND3 ONILYNIN¥3L NV 3ZIS LINANOD

HILVW OL SONTALIS LINANGD 123735  “LINGNOD

GNY S¥OLDINNOD NO NIVHLS 30nd3¥ 01 °0303IN 3B3HA
‘q3sn 38 1TvHS 334930 06 ¥O % 'SONILLI4 MOE13

. *Q30333
38 10N TI¥HS LINANOD 0 SNIQYY (GN38 WAWINIW ELFS

*Y¥313Wvia
11vd3A0 318YD J1VOOWWOIIY 01 3ZIS 1INANOD 1337338

-3¥N914 SIHL HLIM 3DNVQHDIJY NI SONILLIS

ONV LINGNOD TIVLISNI  “LINGNO 3Hi HONO¥HL €31n0d
ONY ‘SHIONVH ONY ININAIND3 ONILYNIWN3L 3HL wWodd
Q3AOWIY 38 NvD SI18¥D 3HL FHIHM SNOTLYIIVLISNI
378¥D) ONILSIX3 OL OGNV SNOTLVITYISNI 378YD

M3IN OL S317ddV DNIQTAINS 378¥D J0 OOCHLI3W SIHL

e

't

*S310N

S 'y 862492-3-1IW 1InQgNOD “ONILLIS

‘s ' g52%2-2-1IN 3718IX374 "1INANOD

3108 | NOIL¥W]141)3dS 13v¥d

"ON
Wall

WIG3LYAW 30 1817

TEoU3oW bulploTys o1qew

A0
INOALITNI/ ORI

g FENOIL

G

G NOUYNINGIL LINONGD

~0

©

= 1T3HSAVE

HOLIINNGL)
= ININGIND)

SFNL ONIAINIS/ TVAS
OL NOILYNIRIIL 1INONGD

X0d
NOHLDINNGD =

:

30

SX08 NOILIINNGD
01 NOLUWNINIL LINONCD



"27L°S°S NI 0314103ds
SV 03NVd3Nd SI 32¥4¥NS 43QIAQ¥d 13XIV48 HNILNNOW
40 30IS IINH 0L GILIINNGD 38 AVW dv3ls anog

MIL-STD-1310F (NAVY)

Downloaded from http://www.everyspec.com

'PSnUTIUG) - ITNHUST STqTXSTI 'POYI5W BUTDTS

f4s aTqed ‘S TUNDIJA

MNNIN | -01-G
OILYY HLOM-OL-HIONT]
YIS GNOB WAL

ON3 1NaNOD
ON3 108

g
*d¥H1S ONOH 11 3dAl
HLIA LOVINOD WH3HAIN3d MWW TIVHS ONILLI4 linanoa -2
"SIYNLNTS DIVIVIIWNON 1Y ONTLYNIWNTL
1INANCD ONNOYS OL Q3SN 38 1TVHS QOHL3W SIHL )
1$310N
2’1 6% %2-5-11W 11 3dAl "dvidls gnNog £
L 8SLY2-3-11M LINONDD ‘ONTLLI4 Fs
8952%2-3-"11K F9INIT2 ' 11nano3 L
310N | NOIiV31412:dS luvd “ON
W3ll
IVI¥ALYN 40 1S

31




Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

*HUNIZ AEMIITM

"¢3ILNIVd ONY Q3WI¥d
38 1I¥KS MNNY¥L AVMIHIA fQITTVLISNI 38V SHIAOD ¥3LdV

*ON1400Hd¥IHLIYIM O U01Yd @aLd1d3¢ 3y SONILLIS 1TV

*NO113310¥d NOISO¥Y0D

w04 Q314193dS SV SONILLLL T J00¥dY¥IHLYIM
*NIZY3H G314173dS SY LINONOD HNIQI3THS 78IXIV
(NY SIVIH3LVW ONIGNNO¥D QUAIHS 378va TIV1SNL

*QI¥IN03Y
SH19N3T 0L 11NGNCD DNIATIINS LMD ANV JANSYIN

*§38n1 IDYMS CQUVONYLS JO

n317 NI LIX3 378v) #04 Q3sn 38 AVN SONILLI4 N¥HL
Q334 QVIHNING HO SONILLId NQILVNIW43L LINANOD

*SONI1114 11NANOD
¥03 SI10H GNY §34n1 ONT44NLS ‘$IX08 LNONY3IN8
'Sdv] (N3 HDNDWHL NOILYIQT 1INIWdIND3 3018401

Ol INIWdIND3 ¥23d MO738 Wodd SIEVD T1IVisNI

*SONTLLI4 NOILYNIW¥3L

11NQNOD ONY $38NL ONI43N1S 03¥IN0D3H WL L4

oL €3ZIS 38 TIVHS SIOH  “NNMHL AVAIUIA 3HL 11%3
LVHL SIT18YD 40 3dAl OGNV W3BWNN 3HL 31VOOWWOIDY 01
'QIYINB3IY SV SINOE LNONVIHE OGNV d¥D ON3 1Y uavd

- QINIWYIL3Q NIIE JAVH SLN:IWIHINDIH ONIUT3IHS
ONY ONIONNOYS ONV ‘S3dAL 318VD ¥3ldY 2 hs
HLIM 3INVOWODDV NI 38 17VHS ND153Q JANNYL D1SvE

'}
*S310N

Y c§2ye-S-1IK 38Nl 39¥AS

l 91LHIB0S KOMIWNTY “T¥13K L33HS

L B&922-S-1IN 1331$ “YL3W 133HS

310N | NOILV]I4133dS Luvd

“ON
WaLl

IVINALYM 40 LSIT

‘9 HYNOIA

g—

QTIHEN/0201T
STV YN

390L INUNLS

NHLA
o
N

ﬁll: 9n.o2u.|\\\\\u

NdAL
FBY) QX0 13IHENN
0L 0300¥ LNONGY—

=9 | x0d

f ~— 11870110

(3]
L]




Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

‘BUTpuUnNoOAb SopInboAvM

*0LL0-D00-d7-2960 YISAYN 'SIT¥3S BWII NI
0371¥i30 SY SI NMOHS NOILVYIIVISNI 2A337S 111dS

*13XS¥D 30 NOILVITVISNI

0l ¥0Idd L9€22-1-7IW 30 ONNOdWOD 32138

~ILINY HLIIM Q31VOJ ONV TVL3IW LHODINA O1 g3Nv3TD
38 7VHS 13ASYD 3HL ¥04 SIIVAUNS ONILINNOW 3HL

"NOISN3NWIQ

SS3INXDIHL 3H1 SSO¥IV ALIAILINONOD IRIQIADYd
S¥3814 JAIM TINTIN-YIdd0D D S3HI HIIM TVINALVW
¥398NY NOJITIS w8/ 38 1IVHS LINSVD IATLINANOD

*S31ON

3A11INaROD

2l RUABLE ih] "IYINILYW LINSYD

310N | NOILVDI4ID3dS L¥vd

"ON
W3Ll

AVI¥3ILVYE 40 ISIT

‘L FYNOId

33



Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

+E8%0q ououda(oy poiomod punos Ul UOT3E[[E3BUT JI03TOBAET JI83[13 IRA "8 TANDIL

*S13S0¥IH INOH43T3L 379V.LIH0d
QLNO Q374100 F¥Y HIIHA SYNNILINY QUVOIdIHS
WOYd SNOTLYIOQVY 4¥ ONI¥3LTI4 40 350d430d

HH]1 %03 Q3ITIVIASNI 3¥V SUOLIIVAYD ¥3L714 3ISIHL "2

“3181850d SV LHOHS SY
34V Sav¥3T WNSNI  "9TLTE°S NI Q313]23dS SW ANO
3UN9Id SIHL NI NMOHS SV SYOL1IJWdV¥D ¥3L7I4 TIVISND 7|

SS3L0N

AQ0Z Y02 YXEISONYD

2 'L | L/91065-2-11IW N/d ‘Y¥0L12¥dYD I

J10N | NOILVII4123dS L¥vd "ON
LEFR

IVIYILIVH JO ISTT

NOUYTTVISM. 204 ORYd3ud Y31

STINIRIIL IQvdS

TS ONULVYISNS

\.\\\.I-Illll’lll.l

o

o TV
u:& 5>8

/

TONRIIL CNNOED

<>
™M



Downloaded from http://www.everyspec.com

MIL~STD-1310F (NAVY)

‘BouTIewqns

"BNTENL JAd ¥¥31D NI Q3ISYIN3 38 AVW SdVNLS aNOS

"9°2°9°¢ NI 431412345 SY
03400Y¥dYIHRLYIN 38 TIVHS ONV 2°€°S°S NI Q314123dsS
SV Q3¥Vd3¥d 39 1TYHS SVIUV LIVINOD dV¥LS ANOE 1TV

“IYLIW LHOIHE O1 Q3INV3IID 38 1TVHS

1INGNOD SL1JVINOD dVHIS ONOS 3¥3HM VIEV  "QIHIVLILY
TYNIWY3L ON3 3AVH LON TTVHS ON3 3ND 14393

‘Al 3dAL 38 1WHS dVHLS ONOB ‘1INQNOD 318IX3T4 ¥04

"2°E°G NI Q314133dS SY 38 1IVHS STVAYILINI ONIQNOE
"NHMOHS GOHL3W 3HL A8 ONY NOILVI0T 3HL NI Q3VIVLSNI
38 TIVHS dY¥iS ONOH Al 3dAL ¥ “LINANDD QI9Id ¥04

*SILON

Vi LE9-1-11IW JAd TONIENL

0%%-0-MM 3S0H “dW¥12

6Y1L42-5-11W AY1703 ‘anls

LAV I, ]

2t Al 3dAL "dv¥iS anog

310N | NOILV3I4103dS Llyvd

“ON
LEFR

WVIYILVK 40 1SN

UTpuUnoIb 3ITnpud) ‘g FENOII
LGNGO aBIY
¥ - ¥ NOILDTS
A,
(3804) W3INW
UNONOD 318X
WINIIOd
ONTKRDD)
(3d1d) LNONOD L3N Ao
1308 MILSDA ¥0 ONLS {430 dWiIS Idid 90
1d) LTSN 38y
v
!
U dYHIS ONOB 10
N Q3NN
¢
1NGNGD TENT




) . ._

-bUTpUCYH WI0JIFE(d F1713 TUdaiU¥ "0T FHNDIL

LAY JZE

{ 06 NOILGOd. TVHLYA
NI YNNILNY) INKOd
ANINHOVLIY dVHIS ONOAL —

INOd INIMHOYLLY
— (NNOYI dYHIS ONOE

(506 NOILISGd TVINOZRIOH
NOYNNGLNY) LNiOd
INIMOVLLY VLS GNOB

/A -
o T 3K -
y -
‘g ¢ N1 0314123dS SV 38 v
J1¥HS NOTLVTIVISNI d¥¥LS ONOS "INIOF SN1¥v38 HO¥3 O

SSOUIY 0311VLSN] 38 TIVHS dvdlS GNOS [ 3dAL V7

ISI4ON \
L 69.52-S-11IN I 3dAl “dvils anog !
310N | NOILYD14133dS 14vd “ON

W
mM

Downloaded from http://www.everyspec.com
MIL-STD-1310F (NAVY)

WLl

TYI¥3LYW 40 LSIT




Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

*DUTpUSH 3UTOL uolsUedxd

‘£°5°S NI Q3IdI123ds

“IT Junora

SY 38 TIVHS dvY1S ONOS WOV 40 NOILVIIVISNI JHL -2
“¥IHIV3M IHL OL 03S0dXT
1ON INIOM 3K1 340 30IS 3HL NO Q3L¥I071 3§ T1IVHS
ONY 1333 6 AT3LVWIXOUddY 40 SIVA¥ILNI LV SINIOF
NOISNVdX3 SS0HIV QI 1IVISNI 38 1IVHS SdYHLS QNOS -
T
2l 69292-S-11W I 3dAl 'dvdls aNOg 1
310N | NOIL¥DI4123dS Luvd "ON
W3L1I

IVId3IVH 40 1S17

r L4

HYIM

-—Vl—-

37




Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

-BUTpuoq 36B8W 0711 1E30W

- 1SYW ONPOYWY Q3D¥d4S A1Tvnod 38 11¥HS $dV¥lS ONDE "%

l S3IHINT @ NVH1 8531
2 SAHINI 8 01 SIHINI 61
ki ¥39Yv ¥O S3IHONL 02

1TV

SdYd1S aNOF 30 TON YILIAVIQ LSVNW

:ONIMOT1104 IHL HLTM JINVOHOII¥
NI 38 TIYHS Q31TVLSNI SdvilS ONOE 30 d3BWNN 3HL °Z

-37v1d N1 Q31708 Jdv HITHA
SISYN NO G31IVISNI 38 ATNO TIVHS SdYdLS ONOB "L

*S3LON

‘21 FdNOId

2 69292-5-1IW

I 3dAl ‘dvdls ONOS 1

310N | NOILWDIJID3dS 1dvd "ON
W3ll

IVIY3LVH 40 1S171

38




Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

DUE JJE38D€13J STTIE30W

€T HHNSId

39

"2°9°S NI 031412345 SV
G30IA0Yd 38 TIVHS SJVYLS ONOS 40 ONIJOCHdHIHIYIM -2

TLTETETS ONY €7E£°S NI 037410345 SV AIND ONDE )

IS310N
l 6%%2-S-11IN I 3dil ‘dvils awog L
310N | NOILYDI4123dS lavd *ON
W3Ll
IVIdILVE 30 1519




Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

-BUTpucqg 39U A38jes

“IWVE4 1331S ¥O4 $3¥D

YD IWVHd WANEWNIY 304 WANIWNTY 38 1714 3WvHEd

3kl Ol 030734 38 OL 9N IHL  “dWY1D 3H1 Ol Q30713M
38 OL ON3 3HL 01 d3HIVLLY 38 TI¥HS 911 SIAJ ¥
"3WVEd 3HL 0L Q30734 ONY TVEYILYR L3N ONY 340¥
NIDYVW 3HL OL Q3dWV1D 38 NVD ATBWISSY ON]LINSIY
JH1  "DNT 3NO 0L 03073M dWVTD 340% IFIA ¥ ONY ON3
HO¥3 NO Q3dWIY3 9N7 HLIM 378¥3 ¥8-4Xdl JO HLIONN

¥ ONISN JWv4d 13N OL Q3ANOE 38 1TVHS SIIN ¢
*€°6°6 NI Q3134103dS
SY 39 1IYHS NOILYTIVLISNI “3ON3¥3J3ILIND LNOHLIM
¥3IM01 ONVY 3SIVY 0L SL3IN MOTT¥ Ol N3SOHD 38
77IM 4VHLS ONOS 40 KEONIT "39NIH JWvdd LIN HOV3
SSOMIY 031TVISNI 38 TIVHS dV¥1S ONOS [ 3dAl vV °2
*PTE€ €75 NI Q31412345 SV O3HSIT1dW0IV
38 AINO 1IVHS 513N ONV S3WvHd L3N JO ONIQNOE "L
TSILON
F4 $3¥2 “sm g
2 WOANIWNTY “35M y
a3100vs
3 ‘adod "IUIM ‘duvId €
< 78-1X8l
2 3dAl 9N1QI3M ‘379vd | 2
2"l 692492-5-11H I 3dAL 'dvdlS ONOS8 1
310N | NOILYDI4123dS 1¥vd “ON
W3ll

IVI¥ALYW 40 ISIT

R A

DUE 8311 OT11€30H

L 310N

T TUNOI4

3

¥

| IO

40



Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

‘DUTPUOq Aopp€l pPeai3-pauti[oul OTITEI9R

279°5 NI

0314103dS SY 38 1IYHS SdVHLS ONOS 3H1 40 INIJ00¥d
-HIHIV3IM " INNOW WOLLOB 3NO ONY 401 3NO SSO¥IY
dVHlS ONOf ¥V 40 NOILVITVISHI 3JH1l A9 TVIIN3LOd
ONNOYS OL Q30NDE 38 TTYHS S¥30QYT gv3di-03INITINI

ST HENDId

ISILON
l 6%1%2-S-1INR 1 3dAL ‘dviis awos 1
JION | NOILYDI4I23dS 1¥vd *ON
W3LI
IVIYILVH Jo 1S1T
. . '

41



Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

-Buipuog BbuIbbiad DUTPUE]S

*2°9°¢ NI 031410348

SY 9N7 03073M ONY ATEW3SSY 17108-n 400¥ddIHLVIN
*311S1¥ILOVEVHI DNIJ00¥JHIHLIYIM LINIWIHND SLI

ADTdWI OL G3HJ¥LLY 38 7IWHS 9n1 030734 38 T1IA 11
HOIWM DL T¥INILVYW HILVW 0L 03133735 38 1IVHS O

*2°9°¢ NI 0314133dS SV J00Ud¥3HLIVIN

"€ "G NI Q31410345 NOI1¥1IVISNI ¥3dOdd
AJ1¥3A ONV 140¥ 3¥IR OL 378YD ONIGI3M dW¥1D

“SNOTLVI01 3S3IHL LV ANNOJWOD 32138
STINY L9E2Z-1-1IN AlddY ONV 378¥0 DNI1ONOY
HLIM LIVINDGD 40 LNIOd LV 3dO¥ JHIM NVYITD

378y #8-4XUL 3HL
40 QN3 JHL WO¥4 NOILVINSNI 40 SIHINI 2 dIULS

*SM0T704

SY AVLS 3d0¥ 3¥IM IHL DL QIHIVLLY 38 1IVHS QN3
¥3H10 3HL GNV 378¥J 3HL 40 ON3 3NO OL A3HIVLLV 38
JIYHS BN ¥ “IINONENHNL 40 LNIWIAOW %02 WNRINIW
MOTIV OL LND ONY Q3¥NSY3W 38 T1IvHS 378vD ONIAI3A

2

(8

(v

I

*S310N

‘97 FUNOIA

FJ $3¥7 ‘9m

4 WANIWNTY 907

th AT1VI0T 3QVK AT8W3SSY 1708-n

8 AXYL 3dAl
! 12/516-2-11NW ‘ON1g13M ‘318¥0

310N | NOILVD131D3dS Ll¥vd

"ON
W3ll

IVIYILYW 40 15817

42



Downloaded from http://www.everyspec.com

MIL~-STD-1310F (NAVY)

+IoTIequr

*ONNOYW3 Ol Q3QNO8 38 05V
TIVHS HINNEL AVAZNIA " LINAONOD 30 NOILVNIWH3L
34l ¥04 3CIAONd 0L ONNOYD OL Q3QNOS 38 TTVHS
LININGINDI ONV S3X08 NOILVNIWMIL 378¥D H3HIO0
ONY S3X08 ¥IJIM CTIIHSANIM ‘S3IXOH WHVIVY HOOQ

"aNNOYD Ol G3aNo8

8 ¥0 ¥ SSYIJ 38 TTVHS SL1INDvVHE  “ON3 LINONOD
HI¥3 ¥O4 DNIQNNGYD 3AIAOHd TIWHS ONY A17%D01
a3lva1uavd 38 1IVHS SLINIVHE NOILYNIWYEL 1INGNCD

*130ddnNS VD ISAHd ONV DNIGN38 ¥04 (3AIN0IY
SSINNDIHL WNWINIW 3HL 38 TIVHS OGNV WNNIWNTY
133HS 38 TIVHS SANNYL AVMIWIM “NI3¥3H 431d4123dS
SV 38 T1VHS SONILLId NOLLVYNIWH3L ONV 1INANCI

"ANNYL AVMIYIM

30 1INGNOD J18IXTTd “3d1d NIHLIM Q3ILN0F 38 TTVHS
W0 G3073IHS 1IVHIAD 38 TIVHS L°%°§ N1 0314133dS
SYIYY HONOWHL Q3LNOY¥ ¥O NI ONILVNIWYZL S3718vD

"y

Y

SS3L0N

v 2 2'9°5 "vivd AVMIAIN “INNYL

9’2 852%2-0-11In L1INANOD

NOTLVYNIW¥3L
£ 17976 “vivd LINGNOD *13Movud

NOTLVNIWY3L
4 8S/%2-2-11W LINANOD ‘SONILLIA

310N NCILVII4103dS 13vd

"ON
Wiil

IVIYIALYK 40 LSIT

L 13

Tspolgow Dutpletys a1qed ~LT 3d4NdDI4

o

/772

4 Lo

QTSN

43

HACNH

PP e e e e e i D Gl i o s <

B kK l\




Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

-ATqua6se deazs puodq I odAL

73315 ¥0 SSvus

NO NOILVYTIVISNI ¥04 13INIIN ¥3dd403/133LS ONV
S30VAANS WANIWNTY NO NOILVITVLISNI ¥O4 13NDIN
¥3dd0I/ANNIWNTY 2A3HIVLLY 38 T1IM A3JHL HIIHA

OL TYIY3LVW OL ONOJSI¥NO0D LvHL $35S08 133738 *2
*SQUVAJIHS LV Q31Val¥sv4
AT1WNSn LON 38v S3SS08 JITIVIIWIE ONY d¥diS QN0 “|
1$310N
rA 6%292-5-1IR ¥3dd03/13315 ‘ss08 €
13NN
2’1 6%2%2-S-1IW ¥3IddOI/WNNIRNTY *SS08 2
I 6%2%2-S-11H dvdls amos L
J10N | NOILYDI412:dS 1¥vd *ON
Wall

IVIYILYW J0 ISIT

m
INIY

ONINIVL3Y

ONI¥dS
ASKa

g1 2anbtg

LINN IHSYA %207/1108 J

anl

1108
034NLdv

S504 NvLIng -

Ovig m

:ow
(3MNLdV) =

H]
N:l

INIY
ONINIVLIY

7

INI¥dS
AS10




Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

*BIT®39D UOTIE0TAGE]

"SIHINI NI 3dY SNOISNIWIG 1Y %

“3ONVISISIY 20 wyo |0

0330X3 lON S30d JINVISISIY QNI OL ON3 any
(M) SIWIL 3AI4 NVHL J¥OW ON S1 (1) 030IAOHd
$3ZIS CQHVONVIS-NON NI 031413345 38 AVW

(H) ¥313WVIA 3T0H ONY (M) HIQIM "(7) HIONIT

"S54 8 WLSY HLIM IONYQY0IIV NI ¥3dd0d
1¥14 38 7TVHS TYIHILVW dVd1S GNOS 111 3dAl

*CE-d-00 HLIM JONVOHO0IIY NI QILVAISSVd
ONY Q3TVINNY ‘999 ¥ WISY NI 0314133dS

SV 91t (S3¥]) 1331S LINVISISIH NOISOHYO3
1¥74 38 TIVHS IVINILVW dVELS QNOE I1 3dAl

2

e

"l

SS310N

251 9 Wisy

A301S ¥3d4d0D 1v1d

S5E-d-00

AJ01S S3YI 1vd

NOILVIT4122d8

L¥¥d

‘ON
W3LI

IVINILYW 40 ISIT

‘6T FHUNODIg

1
S0 S'e 02 a
54870 a2 06 2
s28°0 QL 0'9 g
SE°0 0"l 0°E v
(Y3LINVIQ 310H) | (HLQIMY | (H1ONIT) 3003
H | 1 JZIs

QUYONYLS

S37ZIS OQ¥VANYIS

SNIOvy S0

Aﬂgg

nonlil—

— = —p




Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

-§TTE39p UOI3EoTaqes dex3s puoq Al ETS VWA

“S3HINL NI JHY SNOISNIWIQ T17¥

"S3ZiS

QUYONYLS-NON NI Q31412345 38 AVW (1) HI9N3T

*NOTLYTIVLSNI TWNTWY3L QN3
¥314¥ QN3 HOV3 NI Q3HINNd 38 TTVHS $370H

*m014 ¥3070S 000D DNIYNSN3
gIvis 3HL OLNC 03SSI¥dW0D NV O3LV3H 38
17vHS SI¥NIWH3L ONI  "GN3 HOVI NO S3IHINI
g°i Q3LV0D XM14 38 TIVHS VIHLVN aIvis

-gN38 3IHL 40 3QISNI 3HL NO 38

97¥HS 3QIS 43LV¥0D ¥3070S IHL  “ILVIdWAL
ON3E ¥ SV JL1¥1d TVIIN HON] S290° ¥ BLEEN
‘qiv¥g 3HL 114 01 ‘3SIMHLOIM $33¥D3Q 08L
IN38 38 17¥HS TYNIWY3L HO¥3  "301S 3K0
NO ¥3070% 40 ONILVOD ¥V 3AVH TIVHS ONY
(3dd10 QINNIL LOH 38 1TVHS STVYNINY3L QN3

*ON1QN3E 380438 3QIM SIHINI 072 AB
HNOT S3IHINI 81°81 38 1IVHS STVNIWYAL (N3

*26] & WISY HLIM 3DNVQY020V NI 38
17¥HS STYNIWYAL ON3 dvdlS QNOB AL 3dAl

*¢i5-8-00
HLIM ZONYONODOY NI QIvd8 §3dd0J Lvid 38
TT¥HS TVINILVW QIVNS dv¥LS ONOB Al 3dil

2

1

:S310N

*Qz F4NOIL

c/8"0 0" 11" J
si€°0 0L 02t 9
gle 0 o't 0°¢ v
(¥3L3WV1Q TT0H) | (HLQIM) (HLONID) 3902
H M 1 3218
JYYGNVLS

$3Z1S CAVONVYLS

-
[RVEC e

AJols
¢Sl 8 WISV ¥34d0d L¥1d

W | M

6/6-8-00 1v1d "3dim ‘alvyg

310N

NOILY214133dS lavd

"ON
LET

IVIY3LVH 40 1817

46



Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

*3p1nD juewsoE (ded dei38 puog °TZ dHNOId

A 3dAL

H 3dAL > = (lvag Hidd0) B2

H o ¥34d00 Ow
Y,
SHJ3C MO738 ‘ L
JQISdoL
Il 3dAl I 3dAL
o 9iE S0 OQ ? mww_._.wain O

| 3dAL

08-00 TIHIN-H3dd
YO 10¥ ¥3dd00- TN

ININIMINDIY (INTMMND) ININTHINDIN (SNOtKINA)
A01€1~QIS- TN F0I51-015-TK

47



Downloaded from http://www.everyspec.com

MIL-STD-1310F (NAVY)

-5dei36 puoq DUTUOEI3E jJO SPOUIoNW

*LIND0S d3QVINML SSO8 40

WOLLO8 12VINOJ LON TI¥HS L1708 °SS08 HLIM Q3174dNS
1708 3SN CWILLIYD SI HIDN3T 1108 " O3HSI'IdWOIIY
39 LONNVD SNIQT3M 3¥IHA LNIWGINDI NO 3I¥1d

N1 031708 38 AYW S4V¥1S ONOHE 1 3dAl 4O SH08 3HL

“LT€°676 NI Q31417348
SY 38 TIVHS IVI¥ILVA J9vMAUYE NOTLVIIVLISNI

"2'9°s
(ONY £7£°6°S NI G314123dS S¥ QIJ008dYIHLIYIN ONV
038¥d3dd 39 TIVHS SNOILD3NNOD dv¥LS ONO8 031708

*SIIV4UNS 13305 01 LN3WHOYLLY ¥304 SONLS 13ALS OGNV
S30V.UNS WANIWNTY OL LNIWHOVLLY ¥04 SONLS WANIWNY
IWIMILYN 30V4UNS ONILYW JHL OL ONOJS3¥¥0] TIVHS
TVIYILVW GNLS ‘SNIGT3A LIWH3d 0L “3dAL ¥¥1102

¥ 38 T1VHS LNIWHOVLLY dvdlS ONOS dO4 03sN SOnis

"2°€T6"G NI 031410348

SY 30¥4UNS ONILVW 3HL ONY dVHLS ONOE 3HL N3I3IMLIE
LYYINGD TVI3W-0L-TV1IW NVITD ¥ 304 30IA0¥d T1TVHS
SAYHLS Q31708 ¥0d S$3YN03I0Ud NOILVTIVISNI 3HL

"NOILVTTVLSNI dV¥¥.S ONOS dOd
@3sn 38 AYW SII0M 0IQV3EHL ¥0 SANLS 'SL708 ONILSIXI

2

L

15310N

H¥1102

‘6YLYe-S- 1IN ¥0 ¥3QINOHS ‘anls

N

22zl -5-1IW 1108

94:8-N-44 1Nk

g-M-44 117dS "¥3HSYM

1y14 "d3HSYA

[ o T " o T A T I )

26-1-34

92N &49292-5-11W dvils ONO8

JION NOILVYIId1D3dS luvd

IVI¥3LVN 40 1S1T

tZZ J4nNdId

Q30108/030734
¥ OOHLIN
(9 20N 31X) = -
T 030NOE 10
MUN3IOd
j ONIRE)
] C
J 9 1N 35
R AETTO

AMNO | 3dAL

INn ¥ 0nis

R

N31l 0I(NGA 40

[T~ WINZCJ ONIOO m“_ L~

AHV\\\\QFI

J0H QIVIL 30
108 MNiLSa
£ 0OHLIN
MLl
3ONOE 40
N1
MO0

LN ¥ 1708
1 QOHLIN

zSEftthY\\ £

48



¥ Downloaded from http://www.everyspec.com

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

letter should be given.

INSTRUCTIONS
1. The preparing activity must complete blocks 1, 2, 3, and 8. In block 1, both the document number and revision

2. The submitter of this form must complete blocks 4, 5, 6, and 7.
3. The preparing activity must provide a reply within 30 days from receipt of the form.

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of
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.

‘| RECOMMEND A CHANGE:

3. DOCUMENT TiTLE
COMPATIBILITY AND SAFETY

1. DOCUMENT NUMBER
MIL-STD-1310F(NAVY)

*

2. DOCUMENT DATE (YYMMDD)
1992 December 30

R TECHNIQUES FOR ELECTROMAGNETIC

4. NATURE OF CHANGE (Mentify paragraph number and include proposed rewrite, if possible. Attach extra sheels as needed.)

5. REASON FOR RECOMMENDATION

6. SUBMITIER ~ . ... .. -

& NAME (Last, First, Mickile

F o3 attovon : |
T - i appRrable)

B. PREPARING ACTIVITY

a. NA

ME
TECHNICAL ENGINEER:
Mr. Ron Bradley, SEA (Q6K231

b. TELEPHONE (include Area Code)
(1) Commercial {2) AUTOVON

(703) 602-2549 332-2549

¢. ADDRESS (include 2ip Code)
Commander, Naval Sea Systems Command

.ATTN: SEA 05Q42, 2531 National Ctr., Bldg 3

Washington, DC 20362-5160

IF YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:
Defense Quality and Standardization Office
5203 Leesburg Pike, Suite 1403, Falls Church, VA 22041-3466
Telephone {703} 756-2340 AUTOVON 289-2340

DD Form 1426, OCT 89

Previous editions are obsolete.

190190



