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1. ,T~is Military Standard is approved for ... by Comand. of the Navy in the technical
de.eloprnent plans , design , and procurement specif icatic.s for new ship acquisitions, ship
rmdernlzations or conversions , and .:Js.e;.s/. q.ipr!ent for installation therein and into
active fleet ships

2. Recmme.ded corrections , additions , or deletions should b. addressed to the Naval
Ship Engi.t?eri.g Center, Center ,B.ildlnq, Prince George. Center, Hvatts. ille, !laryland 20782.
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MIL-STD-L399A IWivw
SECTION 408
16 July 1973

FOREWORD

~. This section defines the standard interface requirement. for, and the con-
straints cm, ship design and layout , and the installation of .ystems/equipnent which radiate
electromagnetic energy in order to control electromagnetic radiation hazards onbo?.rd ship.

Nature ~ the interface . Each ship, due to electromagnetic radiation (EM) existing
.. or~ the~ip, ha. an electromagnetic environment which varies with different ship
configurations and which may, if of sufficient strength, adversely affect p.rsonnel or
cause accidental fuel ignition.

structure of this section. The technical content delineates the characteristics of
this Shipboard e~v~me~t.rns of frequency and .le. tronmqnet ic enerqy. The constraints
necessary to afford protection to personnel and prevent accidental fuel ignition are then
established.
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1. GENERAL, SCOPE, INTERFACE AND

MIL-S TD-1399A(NAVY)
SECTION 408
16 ,July 1973

APPLICABILITY

1.1 G_. The policies and procedures established by ,MIL-STD-1399 are mandetory.
This section and the basic standard are to be viewed as an integral single document.

1.2 a. This section establishes interface requirements to prevent injury to
personnel and accidental ig”itio” of flammable volatile fuels which could occur onboard
ship as a result of electromagnetic radiation.

1.3 Interface. The basic chaz.acteristics and constraint categories concerned with
this interface are show” symbolically o“ figure 1 (see paragraph ‘,Definitions” of MIL-STD-
1399) :

3NT31RFPACE

r -1
p-i

El
i3LECTRO- 1;1

MAGNETIC
RADIATION L./ [01 ~, -

ENVIRDNNENT “<-

1<1 -

1:1

1,1

BASIC CATEGORIES

i/ CHARACTERISTICS
Phvsical

;HIP/SYST~/
EQUIYNENT -
DESIGN/
LAYOUT/
INSTALLA-
TION

F~equency
Power density

1nd”ced
Rf burn
Ionization
Sparking

-.
~{ CONSTRAINTS

ComDatlb, ri tv
Projection nt~asures

EquiPment desi9.

Fig”r. 1 - Interface.

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

1.4 Applicabilit~ This section
board a ship which may be hazardous to
under certain circumstances, can cause

aPP1ies to electromagnetic radiation qener?ted on-
Personnel exposed to such radl. t,o. , or wh, ch,
accidental ignition of flammable volatile fuels.

2. REFERENCED DOCUNENTS

2.1 The issues of the followinq documents in effect on the date of invitation for
bids form a part of this standard to the extent specified herein.

PUBL1CATIONS
BUREAU OF MEDICINE AND SVRGERY

BU!.!EDP-5052-35 - Control of I!azard to l:calth from La... Radiation
(Army - TB ;lED 2791.

Bu!!ED P-5(I55 - Radiation l[calth Protcctio” ,!..”.1,

1
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pUBLICATlONS (co.t,d. )
NAVAL SHIP SY91E’+S CO,II!.,ND

i4AVSt[1PS 0900 -005 -80f10 - Technical :.)....1 for lRadio-t-req.ency Radiation
Uazards

NAVSIIIPS 0967.317-7010 - Technical 1....1 - Radio Frequency BUrn Hazards
Reduction.

(Copies of specifications, standards, drawings, and publications required by suppliers
in connection with specific procurement functions should be obtained from the procuring
activity c.. as directed by the contracting officer. )

3. DEF1:ilTI’ONS

3.1 Electromagnetic radiation. E1ect..mag.eticradiation is the emission of energy
1. the form of elect rornagmct.c waves.

3.1.1 Electromagnetic waves. Electromagnetic .....s are waves characterized by aria.
tlons of the electrlc and nm~c fields radiated by transmitting devices in the electro-
magnetic spectrum.

3,2 Electromagnetic radiation emvironm..t. The elcctromaqnetic radiation environment
of a ship, as used ,. this sect..., IS the electromagnetic energy field which is present i“
a“y particular area of a ship.

4. REQU1RE15ENTS

4.1 The specific interface requirements and constraints established herein are mandatory
and shall be adhered to by SISCOYS, P,w, contractors and all others engaged in any aspect
of shipboard electronic design to which tl,ese requirements and CO.. tralnt S apply l..l.dl”q
system/ equipment design, production, and installation (see paragraph ,,Requirements,, of
:<lL-sTD-1399) .

5, INTERFACE cf[ARAcTERIsTIcs AND CCIN5T,RAINTS

5.1 G_ considerations. Radiation hazards onboard ship are associated with the
potential hazard to per$o”.el and to flammable volatile fuels, created by radiated elect ro-
Inag”etic energy from high-powered communications, radar, and other electronic eq. imnents.
Hazards to personnel also exist from other radiation source. within the electromagnetic
spectrum. These i“cl.de ionizing radiati.”, 1.s,. radiation emitted by laser devices, a“d
microwave radiation associ.at,d with microwave ....s when such radiation sources are present.

5.1.1 Elazard, to ~ersonnel. The deqree of hazard to oerson”el from radiated electro-
magnetic energy dep.e=s on factors such as tra. smittcr frequency, power density, distance
from the source a“d time of exposure. The physiological hazard to perso””el is t!Iat of

pOssible bi0109i..1 inj. ry to s... iti.. o~ga.. .S . result of r,adiatio” in the frequency
range between 100 megahertz (:111.1and 100 gigahertz (Gllz) absorbed by the body. ,A. addi-
tional hazard to perso”n,el from radio frecuencv (rf] r?.diatio” is indirect in nature a“d
results from rf voltages lnd. ced .“ sh.. rigging or metallic items by radiati”n from nearby
antennas, The hazard from this cause is that of possible rf e“erq.y :)urn to pers. n”el coming
in contact with such rf voltage source; in addition s.cll Contact could result i“ an invol. n-
kary body reaction causing a serious accident. W>ene.ec laser devices are employed there
exists the possibility of personnel ex.osure to injurious int. nsitic.s of laser radiation.
The directional intensity of the light generated W a laser result. i“ c“ncc!ntrated liqht
beam >“tensities at considerable disk. ”.... ucca. se of t!,. )pos.iblc dam,agi.g effects of
laser beams on body tissues, particularly tbc human eye, It 1.s .cco.ssary that provisions
be made 1. the design a“d oper.stio” of laser installations to .rot.cct ?...0”..1 from this
radiation hazard. Another device whicl, is potentially !haz,ar<]q.s i. the microwave ....,
which, in ut-ilizi”g microwave radiation to generate heat for c“okinq purpose. , employs
frequencies within the rang. which c.” b. harmf,l to bw~.y tiss.cs. ... danger t“ pers”n”el

in the immediate vicinity of such ...”. exis t.. if .,,diatio” l.mkaq. occurs. Wh.”ever
radioactive substances or equipment cawblc of !mxl.ci”? ionizing radiation are cmploymi
onboard ship, positive measures are rewired t. prot. ct ncrsonnel fr.m SUCII radiation,
which can cause serious bodily dam,aqe,

2

Downloaded from http://www.everyspec.com



●

I

;IIL-sTD-1399A (NAVY)
SECTION 408
16 JUIY 1Q73

during over-the-wing fueling or .1.5. to spilled fuels. [qnit ion of fuel vapors by rf
induced arcs requires a combination of ci.rcwnstanccs to ..... simultaneously. Such occur-
rence is not probable under normal operating conditions but the hazard is constantly nre.ant
and must be carefully q.arded against. The hazard exists whenever a visible spark can be
.... .

5.2 Interface characteristics. The interface .I,aracteristics of the ships electro-
magnetic rad~at. on environment arc specified in 5 .2.1 through 5.2.4. xodern uaval ships
are always equipped .ith source. which generate electromagnetic energy; therefore, a.
elr?c’cromaq.etic radiation environment will he present i. varying degrees depending on the
circumstances. The characteristics of this emvironme. t are described qualitatively i.
5,2.1 and 5.2.2; quantitative va1ue5 for particular situations n.s.t be determined by meas.r@-
nlerltor approximated by theoretical calculations. Personnel hazard exposure limits are
91.,. i. 5.2.3.

5 .2.1 Physical characteristics.

encou~;;;;~’oni%%%%%~ are shown on fig... 2.
The rar,qc of electromagnetic xadiation fxeque.ties which may .be

,Thc frequencies which are in most common
.s. onboard ship and which present the broadest range of hazards are found in the radio,
radar and rnicrowe..t?regions of the spectrum extending from approximately 0.3 :Y]lzto 30,000
:41[2..Ionizing radiation is associated ?:ith x- or gamma rays in the hi~her frequency region

above 3 x ,0’ :.l!lz.Laser radiation .....s ,. the ,,light,,region of t!,e spectrum including
those frequencies associated with in fraccd, visible, and ultraviolet li~ht rays.

A(c M)

,0’ m’ 10” Id 10’ 10 1 0,1 10-2 10-~ 10-’ ,0-, ,s. ,0-7 ,~-o

1 1 1

R,4DAR SINFRARED RBYS
.

MICRO WAVES
——
~ HERTZIAN WAVES

FREOUENCY (Ml+z)

Fiq. zc 2 - Frequency spectrum.

5 .2.1.2 Po*.. densit
—Ii---J

,Thc effects of electromagnetic radiation are de Pendent among
other factors .pon t e amount of radiated cner!w present ..6 the duratim of exposure.
Transmitted powez outputs at communication frcquencic. ma? approach 10 kilowatts (kWI;
at radar frequencies the peak pow. r output may cxcecfl 5 megawatts [IIIW] 711. reference
bases used as criteria for drstermininq hazard. to 1,..s....1 ... the ?owcr dsnslty expressed

in milliwatts per square centimeter [m::/mn2) for continuous ex?oswc of ?.. s0...1 or the
i“cide”t energy level expressed i“ mill ijoules ,,.. square centimeter P.. 30 second interval

(nIJ/Cm2/30 secl for intermittent CXPOSC.C of .erson”el. L?ser radiations commonly have the

p.OPerti. s Of high ?Ower de..,~;, cO:~@re.ce Of r~di. tie., and m“nochr.m. ticity of the light

emitted. The energy associated wit!! 13s.. s may b. 1009 jo.lc.)cmz or more at a distance of

several miles with pow. . densities .Kceed in. 1’1’1:.,It M/Cm2, nicer, the transmitted power or

POW:, of the sour.. and other pertinent fa:tors ... known i..a qive. situ.ti.., power density,
imcldent energy levml , etc. , ma.? !m o!,nrox,m,ate~ to . .atls Eactor.,r.learcc !,.,theoretical
calculation. 1“ some ..s0= <!ircct ncasurcmcnt !.ill b. rcr!ui:oti.

5.2
variant.
rotat.rw
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5 .2.2 Induced characteristics. ,rhe electromagnetic radiation e.vi,ronment of s ship

will, under ~ condlt.ens, couple into metallic oortions of t},. ship structure or
aPP. r*en..ces and generate a Secondary:{. or induced, rf voltage which, upon c.. t.. t, may be
hazardous .

5 .2.2.1 = freq.e.c burn. shipboard radio transmitters operating i“ the 2 through
30 MHz range are capable of ~.~ng rf voltages in SIjip structure, riggl.g, appurte”a”ces,
and other metallic items. The maq”itude of such i“d. ced rf voltage IS d>rectly related to:

(a) The resonance of the struct.ra, i“ relation to the rf frequency.
(b) The proximity to the radiating antenna.

(.1 The power being radiated.
(d) The orientation with respect to the polarization of the rf field.

When the induced rf voltage is greater than 140 volts, an rf b.rn hazard is deemed to exist.

5 .2.2.2 Accidental fuel ignition. Rf fields may induce sufficient energy to generate
a spart betwee~a~kin and a fueling hose nozzle which contains sufficient energy
to ign.te an optimum fuel-air mixture of flammable volatile fuel under the proper co”ditio.s
(see NAVSHIPS 0900-005-8000, section 7).

5.2.3 Io”izatio”. Electromagnetic radiations in the x- or qamma ray re.gio” (i.e.

above 3 x 103 MHz) which have sufficient energy may induce ioniz.atio” - the ejection of
electrons from atoms. S.ch ionization cannot be seen or sensed by the human body: it can
be detected only by radiac equipment designed to measure the amo.”t of ionizing radiation

preset i. a 9i..n area.

5 .2.4 Hazard exposure limits. Safe upper limits for exposure of personnel to various
tYPes of electromagnet~c rad. at.on hazards have bee. established and are summarized i.
table 1.

Table 1 - Exposure limits.

Hazard

Microwave radiation 10 mw/cm2 - average power density Exposure longer than
(1001.lhz-100GHz) 30 seconds

300 !nJ/cm2/30 se.o”ds i“cicient I“termitte.t exposure up
energy level to 30 seconds

Rf burn I 140 volts I see 5.2.2.1 I
1

Laser (eye exposure] I 1 x 10-7 J/cm2 ‘, o-switched
t

I
I 1 x 10-6 J/cm2

i
1/0” Q- SWltc!Ied

0.4 - 1.4 (approximately 1 mini -
! ( !lUcronletre ranqe second Pulse length)

1 x 10-6 W/cmZ_’ Cw laser

i 100 mw/cm2 10.6 !nicrometre C02 CW 1.s.,

Laser (skin exposure) ~ 1 x 10-2 J/cm2 ““””; g.sk.itcl,cd

~ 1 x 10-1 J/cm* ~, :mn o-switched
0.4 - 1.4 (approximately 1 mini -
nllcrometrc ranq. scco”d ““1s. Ienqt!])

1 x 10-1 w/cm* ~ c. 1...2,

100 rnl*/cm2 10.6 micromctr. (:02 c,, 1...,

Ionizing radiation o.5R/year ,j”,. nt,., led . . . . .

O.l R/we’2k Control Id area.

5 .2.4.1 Radiation protection standards, The effect .< j.onizi.a raliation is harmful
to the human body ,. a cum.latlvc manner. ,Thc radiat. m nrntmt. i?v St.lndlrd. f“, .Xternal
exposure of a cumulative nature a“d special controls for .. L:I$ ccntmlld for radi,.ti..
protection purposes are $pecificd i“ BU:IX!>.-50.55.

4
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5.3 Interface const. air,ks. ,Ti>cinterface c’naracteri. tics of the shins elcckronmgnetic
radiat. on onv. rcnment IIIInOSC .Crtaln constraints on ship design and layout, radiating systems/
equipment design and inst. ]Iacion, and uer. onn.l cxrros.rc These constraints are specified
in 5 .3.1 through 5,3.7.

5.3.1 compa;ibi+it~. Me design and layout of the ship, including design and instal-
lation of systems eq., prne.t and physical mess.ro. for the protection of personnel shall be
directed toward compatibility of the electromagnetic radiation environment throughout the
ship with th. hazard ex.Dosure limits specifie J in 5.2.3. 1. cases where compliance would
be impossible or .nreasonablc , the provisions of section 6 shall apply. Various specific
conscr.?..nts which may be req. ized in specific situations are Clescribed in 5.3.2 through
5.3.7. M3dltional information and guidance including precautionary measures may be found in:

(a) NAVSIIIPS 0900-005-8000.
(h] lJAVSlllPS 0967-317-7010,
(C) BUMED P-5052-35.
(d) BUMED 1,-5!755.

5.3.2 Rf fields. Tl,c following mcas. res—— shall be utilized when appronziate to control
the degree of hazard from the rf ficl< level in the frequency ranqc between 100 !iHz and
100 GHz at various areas onboard ship where rf levels may exceed safe limiks :

(a) Restrict the pointing arcs of hiqhly directional radiating equipment, smch
as pencil beam radars etc. , by physical cam. , stops , or other suitable
means

(b] Provide a safe zone in which personnel may ?.s.$ or work by installation of
a suitable rf screen or s$i.ld

(c) Provide fencing, chai,ns, etc. , in high hazard areas to restrict entry of

per. o..e~.
(d) l.st.11 appropriate sta.daid radiation hazard warning signs and provide for

installation portabl.c sigqs to designate radiation areas..

5.3.3 g g. when an rf burn hazdrd is deemed to exist, the hazard shall be reduced
to a“ acceptable ..1.. , The fol lowing me+sures , as appropriate, may be considered:

(a) installation of insulator llinks bctwce. the rigging and the hooks.
(b) The ... of non-metallic naderials if practicable.
[.) Antenna relocation.

5 .3.4 f.licrowave ovens. :licro..ave ovens, particularly doors, i,inges, seals, etc. , are
s.scept. ble ‘s~deter. orat ion i“ operational ... . Radiation leakage from micro-

wave avens snboaxd s.hi,>shall not exceed 5 m.W/cm2 at ... oven surface All microwave ovens
shall be eq,.ipned with built-in door interlocks.

5. 3.5 _. Laser hazar:l to personnel SM1l be controlled when necessary by the
use of physical barriers, interlocks, li,nitatio.s of laser !,c.m tra.ers. . and installation
of appropriate standard ,.,,lrningSIC!.S. .,tl>ercnntrol cri,teri.a an.li cable to particular
circumstances may be derived from the .Zi<!ancc i.formation contained in Bl;!!ErJ?-5052-35

5 .3.6 x-rav.$. SpaCCS in ..hich x-ray cquiyncnt twith a ca.acity of 100 milliampere (rim]
(or grcate. )=stalled shall !>. pro,,id..., .-Ith Iead,,.t.eel shielding suitable for the

protection of ?er. onnel. Iiiqh .mlt. qc .quigment with a sire,1:.. capacity For .rod.cinq
x-rays shall also b. s.it.ab]c shiel,ied IS.C 5.2.3.1)

5 .3.7 r.eli” those.
to exist the-q~ia .!ml: be Lt.!xr no.,-on:i:,ct;.n?

where a smarking !,*zartito flamna?le volatile fu.le. i. deemed
o. e.<!.ingc,] with a suie.able

insulating sleeve

6. DEVIXrl~lS

5
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6 .1.1 Deviation procedure.
with copies to:

Requests for deviations shall be s. brnitted to N.4VSH1PS

(a) Proqranleroject manage. .
(b) NAVSEC 6170.

Review activities:
EC, YD, MS

user activi ties:
As, 0s, CG

o

Preparing activity:
NAVY - SH
(Project NISC N816-5)

*U. S. GOVERNM.9iT PRINT,N.3 OFF& ,974.603. 10’?/9 32
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