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1. This Military Standard is approved for use by Commands of the Navy in the technical
developtent plans, design, and procurement specifications for nev ship acquimitions, ship
mOdernizations ©F COnversions, and systems/equipment for installation therein and iate
active fleatr ships,

2. Recommended corrections, additions, or deletions should be addressed to the Naval
Ship Engineering Center, Center Building, Prince Georqe's Center, Myattsville, “Maryland 20781.
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FORLWORD

Purpose. This sectior dcfines the stamdard interface requirements which exist between
the ship and shipboard ordnance whose performance may be adversely affected by the shipboard
electromagnetic radiation envirenment. .

dature of the interface. The clectromagneticiradiation envirénment which exists on or
abaut bavy ships 1s potentially hazardous to shipboard ordnance which contain electroexniosive
devices. It s, thereforc, essential that such ordnance be designed to provide protection
from this hazard. 1t is also necessary that the location of electromagnetic radiation
emitters and basic ship design and layout considerations provide protection to the maximum
extent possible.

Structure of this section. The technical content first delineates the characteristics
LR L 2o.s 2Errabl :
of the shipocard environment if terms of the electromagnetic field levels which shipboard
ordnance must be protected against. The constraints on ship design ang@ layout and on
ordnance design to achieve the necessary compatibility are then established,
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1. GENERAL, SCOP%, INTEthCE AND APPLICABILITY

1,1 Genéral. Thé policies and procedures establighed by;MIL-STD-1399 are mandatory.
This section and the basic standard are to be viewed as an intégral single dacumernt.

1.2 sScope. This section establishes interface requiremebts between the ship and shiop-
board ordnante containing electroexplesive devices to ensure compatibility of such shipboard

ordnan¢e with the electromagnetic radiation environment,
]

. 1.3 1Interface., The basic characteristic and constraint Eategories concerned with this
interface are shown symbolically on fidure ) (see paragraph "Definitions™ of MIL-$TD-1399).

INTERFACE
2
|1
ELECTR(MAG- -~
NETIC 1./ |~1 2./ SHIPBOARD
RADIATION & S ORDNANCE
ENVLRONMENT P!
[
i’
-~
I} ,
BASIC CATEGORIES .
1./ CHARACTERISTICS 2./ CONSTRAINTS : [
Field levels Cumpacibilicy l

Ordnance design
Ship lavout

Figure 1 - Interface.

The particular interface characteristics and constraints pertinent to this section are
described in 5.2 and 5.3.

1.4 Applicability. This section applies to shipboard ordnance containing electro-
explosive Jevices uExcE may be adversely affected by the electromagentic environment.

2, REFERENCED DOCUMENTS

2.1 The issues of the following documents in effect on date of invitarion for bids
form a part of this standard to the extent specified herein,

GOVERNMENTAL

SPECIFICATION
MIL-1-23659 - Initiators, Electric, Design and Evaluation of.

STANDARD
MIL-STD-1385 ~ Preclusion of MNatards trom Electromagnetic Radiation to
Ordnance, General Reguirements for.

PUBLICATIONS
NAVORD OP 3565/NAVAIR 1€-1-529 - jlarards of Electromagnetic Radiation to
Ordnance (HLROD)
OD 30393 ~ Design Principles and Practices for Controlling lazards for
Electrumagnetic Radiatior to Ordnance (llero Design Guide),
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{hppiicat:ior for copies ofF 00 3038) snould br addressed to the Commanding Officer,
Haval Ordrance Station, Louisville, Kentucky, 4€214, Attn: Center Documentation Technical

Offace.)
7 {Copres of specsfications, standards, dravwings, and publications required by supplaers /
in connection with specific procurement functtions ‘should be obtained from the procuting e

activity or &s directed by the contracting officer.)
3. DIFINITIONE

) J.1 Llectroracnetic radiaticr. Tlectromacnetic radiation is the e~ission of eneryy
in the form &f eieCrLYOTAcnetlc waves,

) 3.1.1 Electroragnetic waves. Electromecnetic waves are waves tharacterized by varia-
tions of the electric anc wagnetic fields radiated by transmitting devices ah the wviectro-
magnetic spectrur., -

3.2 Elgciroragretic ‘radistith envaronment. The electromacnetic radiation hvirbnmehat
of a ship, as usec 1p this Section, 15 the electromagnetic energy fieid which is present
onboar¢ shifp.

1.3 Llectvoexgltsive device. hny single &iscrete unit, devite, or subassemhly whose
actuation 15 COUSEC DY the application Of electric energy which in teth ihitidtes an ex-
plosive, propellant or pyrotechnic material contained therein. The term eleciroexploksive
device does not inclute tomplete assemblies which have eleftrie japicidtors as Subagsemblies,
but includes only subasserblies themselVes. Synonymoud with eleéectric initiator.

3.4 Shipooerc ordnance. Ethipboard ordnance, as used in this section, is any military .
hardvare contaihing electroexplcs:ve_dév%ces which 18 introduced onboard a Naval ship. Such
ordnance includes guided migsiles, rockers, pyrctechnics, torpedoes, bombs, and gun ahmuni-
tion.

&, FREQUIRL:ENTS

4.1 The specaifaic anterface reauirements and constraints established hereirn are mande=-
tory and shall be adhered o by SYSCOts, PHMs, contractors and all others engaged in any
aspect’ ¢f shipboard clectronic¢ design, includinc shipboard ordnance design and installation,
to which these reguirements and ceornstralnts apply (see paragraph “Requirements’ of MIL-STD-
1399} .

S, INTERFACL CHARAKCTERISTICES AND COWSTRATRTE

5.1 General considerations. Shicboard eicctronic transmitting eguipment, such as
radio, .radar, electronic countermeasures ({1}, elcctrorle counter-couhtermeasures {ECCM},
produce electromagneric radiation fields arcurd the ship., These fields are not whiform
and, due to the many variables jinvolved, are not reliably predictable except bn 8 rather
gross basis. These envairenmental fields car be hazardous te shipboard ordnance in that .
they can cause premature initiation of electroexplesave devices and lead te a major catas- e
trophe or to dudding whach will result 1in ar incffective weapon delivery, To protect
against this hazard 1t is hecessary that grdnance be desiéned so that it may be handied
safely and without degradation of 1ts own reliability :n the anticipated electromagnetie
radiation environment. Consideration must alsc e given to the arrahgerment of shipboard
antennas and other potential emitters, any tn the provision of adecguite shielding of
ordnance areas.

5.2 1Interface characteristics. The interface characteristies of the ships electro-
magnetic radiation envifonment arc specificc 1n 5.2,1 and 5.2.1.1.

§,2.1 Llectromagnetic environmental Jevels, Sabiv 1 gives clectromagnetic cnviron-
mental levels which will be uscl In wuc desinn of shinbnard ordnance.
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Table I - Electromagnetic environmental levels.

y; |fMverage power density
Frequency megahertz Fielgd intensity= (milliwatts/square
({MHz) J volts (rms)/meter centimeter)

Communications l

0.25 - 0.535 ! 300 ——-

2 - 32 100 ———

100 - 156 -—— 0.01

225 - 400 -=- .01
Radars/other

electronic equapment

200 - 12315 LA 10

121% - 12368 -— 5
2700 « JE0D -——- 78

5400 - 5900 -— 105
7900 - 8400 - 175

8500 - 10440 -— 150
33260 - 40000 —— 4

l/rhese intensities apply to the smaller of the following field components:

{a) The vertical component of the slactric field(E)

(b} The directional maximum component of the horizontal magnetic field
in ampere turns/meter (H}, multiplied by 177 ohms,

5.2.1,1 When electromagnetic radiating sources associated with a specific ordnance
system are capable of producing environmental levels in excess of those specified in table
1, the higher levels shall apply.

5.3 Interface constraints. The interface characteristics of the ships electromagnetic
environment 1mpose Certain constraints on the design of shipboard ordnance: the locatjon of
ordnance areas and ordnance installations; and on the Jocation of potential electromagnetic
radiation emitters. These constraints are deseribed in 5.3.) through 5.3.4.

$.3,1 Compatibility. The design of shipboard ordnance shall be compatible with the
characteristics given in 5.2,

$.3.1.1 General reguirements for design of shipboard ordnahce to preciude the deleteri-
ous effect of electromagnetic radiation are specified in MIL-S$TD-1385. Principles and
specific guidance for detailed design may be found in OO0 302393, '

5.3.2 Basic ordnance design considerations.

$.3.2.1 The use of electroexplosive devices in weapon systems shall be restricted to
casas where no other device can satisfactorily perform the required ignition fuaction.

$.3.2.2 When the use of electiroexplosive devices is necessary, they shall be designed
and evaluated in accordance with MlL-1-2365%9.

5.3.2.3 Electroexplosive devices with the minimum sensitivity compatible with the
required ordrance function shall be employed, Adegquate shielding and tiltering of the
firing circuits shall be provided. .

5.3.2.4 Radio freguency Irf) coupling of environmental clectromagentic fields into
electroexplosive devices shall be minimized.

5.3,2.5 Requirements for on deck assembly and external testing shall be minimized in
the basic design of shipboard ordnance.

give consideration to the electromagnetic radiation hazards to shapboard ordnance, Thase

considerations are described herein,

5.3.3 Basic ship dcsi?n and layout considcrations. fhinkoard design and layout shall
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'5.3,3,1 Ordnance work areas onboard 'ship, where any \-neapons m:ntcnance. assen\bly.
or disassembly 13 ‘conducted, shall be removed from transn::tzng ahtenhas and othcr potenl:ai
‘mEitters to the extent pract;cnble. Safe field intensity lévels for such ordnance “work
areas mre shown on figures 2 and ‘3. When necessary, such areas shall be provided with
sdeguate structural ‘shielding. .
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Figure 2 - Field intensity poténtially hazardous to
ordnanfe in Optimum coupling cunfigurntxon-
communication frequencies.
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5.3.3. Jrdnance installations onboard ship shall be Jocated so as to minimize rf
arcang. The.‘-c installations shall alse be locamu Lo minimize thc radiation hazard fron
sntennasy and otnhcr potential critters, .

5.3.1.3 Shapuoard antennas and other potential electroragnetic radiation critters
shall bec arranged with due regard to the possible hazard to shipboard ordnance (sce 5.3.4).

5.3.4 Additienal guidance - gperational. The hazard to shipboard ordnance from the
Ship eleciromaghetic environncht is related not only to engineering factors {the subject
of tnis section) but is alsc intimately enmeshed with operational considerations. Additional
operational guidance and typical requirements are presented herein for informatiorn.

5.3.4,1 The responsibility for certification that ordnance may he handled safely and
wvithout degradation of 1ts ovn reliability in anticipated electromagnetic radiation environ-
mants 1 aksagned o the Havel Ordnance Systems Command (LAVORD) . Under this responsibility
NAV)RD publishes an operatiocnal manusl NAVORD OP 3564/NAVAIR 16-1-529. This rmanual provides
& listing of “HEROG SAFE™ ordnance: the "HERO SUSCEPTIBILITY” of other in-service weapons or
explosive devices: restrictions on ordnance handling: and operational contrel of shipboard
electromagnetic radistion required to ensure successful fleet operations without electro-
nsgnetic l&dxltaon hazard or weapon degradation.

5.3.4.2 Typical requirements are as follows:

(a) “HERD SAFE® ordnance shail be at least 10 feet from the neares: extremity
of any communications antenna radiating more than 5 watts of power.

(b} *MEROQ SUSCEPTIBLE® ordnance safe distances must be determined using the
suscsptibility curves for each particular type of ordnance.

6. DEVIATIONS

6.1 Conditions. In achieving the purpose.of this section it is recognized that there
must be moms ox ity of aspplication. During the early design stage of shipboard ordnance
instaliations it msy become apparent that some deviation from the standard characteristies
spscified herein is required. In such instance, the provisions of the "Deviations” para-
graph of MIL-STD~119% must be complied with,

§.1.1 Deviation procedure., Requests for deviations shall be submitted to NAVSHIPS
with copies to:

! {8} Prograa/Project manager,
{b)  NAVSEC 6170.
{e} NAVORD 048,

Review activities: Preparing activity:

0S5, AS, HS, EC, YD . Navy - &h
User activity: - . (Project M1SC N81é6-6)
[~ .
"
z
&
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