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1. This Hilitary standard is approved for use by .11 interes ted C. ImM.dS of the Depart-
ment of the Navy i. the development planning, design, and procurement specifications for new
ship acquisitions, hip modernizations or conversions, and equipment for installation ther.-
in and into active fleet ships where applicable, and is available for .s. by all Departments
and Agencies of the Department of Defense.

2. Beneficial ccmme.ts (recmmm.datio.s, additions, deletion. ] and any pertinent data
which may be of us. 1. improving this document should be addressed to: commander, Naval Ship
Engineering Center, SEC 6124, Department of the Navy, Washington, Dc 20362 by using the self -
addressed standardization Document Improvemmt Proposal (DD Fmm 1426) appearing at the end
of this document or by letter.
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FOREWORD

I
=5= I%. purpose . f this B tand.rd and the supporting sections is to define the

.tandard .t. rface characteristics and constraint. applicable to the design of ships and of
ahipoard equipment to ensure interface compatibility within the shipboard environment.

Background. The need for interface s tandarde for shipboard q. terns has become apparent
as .hlps and their equipment have qrwn LIore complex and .9s the .umher of activities (sYscOMS,
Project manager., contractors, etc. ) involved in ship and eq.ipe”t design has proliferated.
‘zhi. standard h.. be.. developed to meet this need.

General considerations Interfaces, when consider.d fr.atna sye tem viewpoint, present
the design engineer with complex and intricate problem. solution of these problem requires
the detent.ination of the spectm of shipboard interf ... chare.cteris tics and the design c-an-
str. ints inwosed o“ equipment which may be affected by these interfaces. This standard spe.-
ifien technical req.ireme”ts a“d engineering guidan.e regarding the various .hipboard i“t.r-
faces .

Conce t. This .tandard will be developed i“ depth over a pericd of tires through the
mediw~pporti”q sections to cover the spectrum of .hipbo.rd i“.erfaces. SUch flect,io”s
wi 11 be issued as they are prepared. Each section will be self-sufficient i“ technical
coverage. They mu. t be applied, hwever, with consideration of the policies and procedure.
exprea.ed in the basic d.ctune”t to be implemented effectively. Duri”q this de.e$pme”t.sl
phase, adherence to the policies a“d procedures set forth herein [see section 4 &eq.ir~entn-
...5 6 “Deviations -) i. necessary so that problems concerning i“terf ... area. not yet .ddre.. ed
by individual supporting .ectio.s are rec.gnize5 and resolved i“ a timely mr,””er. This
.ta”dard establishes the procedures which will initiate the necessary early dialogue a!no”g
the various activities involved and lead to resolution of conflict. and n.oblems earlv i“ the
design phase.

Benefits. This standard, with supporting .ecti.”s, will be a significant factor in the
reali zation of tbe follcwing:

●

(a) Identify the characteristics of the shipboard equipmnt e“viro”r=.t.
(b) Specify .Onstre.i”ts o“ quiprne”t design iu,posed by the ehipboard environment

at the interface.
(c) Relate interface co”sideratio”s to applicable ship work Breakdown structure

(SWBS) Primary elements .s defined i. Publication, NAVSEA O9OO-LP-O39-9O1O.
(d) Encourage early dialogue mnq perso””el c.an.er”ed.
(.1 AchieVe more effective ship c.” fiquratio. ,nanaqeraent.
[f] lu,PxOV. CC.st-effecti”er, e.s of .hiP desiqn a“d other e“qineeri”q Processes bv

PrO~ti..3 interface compatibility.
(g) Achieve in~erf ace compatibility of installed equipment and thereby improve

eff. ciencx.s of operational and supporting ship systems.

I
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1. GENERAL, stops, lNTEwAcE, mm APPLICABILITY

1.1 General. This standard consist, clf a qeneral basic documsnt [W9-5TD-1399) and
supporting sections. Each necticm addxesees a specific interface area. when an individual
interface area is under consideration, the section which addresses thet particular interface
and DOD- ST D-1399 shall be viewed as an integral sin.qle document.

1.2 -. This standard establishes interface requirements for shipboard equipment
to ensure compatibility between such equipment and the shipboard environment i. which they’
will be installed.

1.3 Basic interface. The basic interface, its characteristic. and constraints are
shcr.fnon figure 1. This symbolical presentation is detailed in each of the supporting section.
as it applies.

BA21C

mTERFACE

r7

Et
SRIPBOASD
rNST.4LL2.TION
EwIRONmm w

1:1
1,1
1/1 v

1~1
I; I

WI 1231 1;1
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SHIP
SYSTEHS/
EQuIPWZNT

,.

L/Cb&UCTERISTIC.5 ~/CONSTRAINTS

Engineering features of the q.ipment design controls
shipboard environment
(SeI! 3.21

{see 3.3)

FIGURE 1. 1NTE MACE

1.4 Tailorinq. The criteria established in individual supporting s.cti.ans apply to all
Naval ships where that particular interface is of concern. Ci rums t.nces may arise where
the incorpxation of requirements and cons trai”ts is considered impractical, or the expected
shipboard environment wi}l be less stringent than the postulated ‘worst case-. 1. such a
slt.ati cm, it may be desirable to tailor the .ection req.ire!r.sr.ts to be cost-effective.
Such tailoring hall .C.Z be d..e tmil. terfally In any such case, the procedure, established
in .ecti.a. 6 ‘Deviations” of this standard shall be follmfed.

2. RE3’ERENCED LYXEMENTS

2.1 I.s.es of documents. The folloa’inq document, of the i.s.e in effect on date of
invi tatio. for bids or request foz proposal , forms a part of this specification w the extent
specified herein.

PUBLICATION

MILITARY
NAVSEA O9OO-LP-O39-9O1O - ship Wcmk Sreakd.mn Structure.

(Copies of specifications, standards, dr.awi”qs , and publications required by contractors
i. COnnectio” with speci fic procurement f.”ctio”s should be obtained from the procuring
activity or as directed by the contracti..g officer. )

.0
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I 3. DEF1N1TIONS

I
3.1 Interface. AI! interface is a ship system component boundary through which flows

functional information, or a phy!ii.al action occurs, or a relation exi, ts which causes such
ships, system, or system components to be unilaterally depeneent or m.tally responsive.

I
I 3.1.1 E“viro”uental interface. n enviro.rne”tal interface is a boundary between the

environment and a ship system component where the interface relationship is essentially
physical and which causes such ship system component to be dependent or respormive to the
environment. lt is primarily concerned with the surroundings .a”board chip in which the in-

1
stalled equipment mu. t function and operate.

3.1.2 Functional interE. ce. A functional interface is a boundary betwae. ship system
components through which flows functional information which .9.s=s such COmp.nmnts to be
dependent or resp.a”si.e i. operatlo.. It is primarily concerned with the effective tra.smis -
si.a. of information and control slg”als through the interface boundary.

3.2 Ch..acteris tics. Characteristics are those engi”eeri”q features of the .hipboard
environment that are ~asur able at an interface (see 5. 1) lIItarface characteristics =e
firmly established and are not .ubject to change except by .s. of the de.iatio” procedure
[see 6.2).

3.3 constraints. Cc.nstrai”ts are specified controls or limits placed on the design of
equipment to ensure operational compatibility of such equipment with the characteristics at
the shipboard interface. Internal design features of equipment which do not interface with
the e“vironme”t and which are “Ot influenced by that e“vironmer,t are not included.

3.4 Wuipment. Equipment, for the p“rposc of this standard, are hardware e“ti ties
which can encompass .. integral system q..piq of associated and related units and components,
or may only relate to a .si”glc ‘black box-

I 4. REQuI REMENTS

4.1, Applic:tio: This standard applies to .11 activities involved in ship and equip-
ment desxq., pro uct on, and installation and requires that i“tcrfaces be give” priority
co”sideratio” by such activities This standard shall be adhered to by SYSCOMS, Project
managers, ccmkractors. and .11 others engaged i“ any aspect of ship deign includi.9 eq. iPment
design, production and installation.

4.1.1 Imvoki.q this st.”dard. It is mandatory that Principal Development Activities
[PDA) invoke this standard .. Development Proposals, ship Project Directives, ship Desiq.
Manuals, and procurement spc. ificatic.”s for equipne”t destined for shipboard i.stall.tie”.

4.1.2 Considerate.a” of the interface. Interface zequireme”ts shall be carefully c.n-
sid. red by .11 Naval actxvitles and contractors involved in ship .o”tr. ction/moderni zation/
conversion throughout the entire ship life cycle.

4.1.3 Figure 2 is a qraphical presentation of the various applications of this standard,
depending 0. the nature of the particular i“t.rface involved and the circumstances exi!iting

I
at the time.

4.2 Interface areas “ot covered. Interested activities, in consonance with the .abjec-
tive. of &l, standard, shall e,tab lish a dialog”. f. a timely manner which will bring into
focus a“d resolve a“y interface problems which may require attention i“ areas not yet covered
by thi. standard (see 6.1) .

I 5. lIJTERFACE SECTIONS

I
5.1 Interface .qro”pimgs. Interfaces covered by this standard fall into two broad

9.0.pi.9. : e.v~ronment,al Lntcrfaces and fu”etio”al interfaces. within these two qr.aupirqs,

I
i.terfacas are broken dew. into general area$ e,”d .pecific sub-areas which comnrise the
,ubject material for the i“divid. al s“pporti”g sacti.a.s of this standard.

I 5.2 Environmental interface group.

5.2.1 S“PIW .t services. supp.art services incl”da interface inputs required by equipment
to allow such equipment to meet specified requirements. ExarnP1es ace el, Ct,i C se~i.e f.=

prima.y p==, comp~e,,ed qase,. water, and w=te di,pO=l.

2
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5 .2.2 Controlled desiqn characteristics. controlled design characteristics are inter-
faces that are responsive to or dependent on ~hip desiqn. Examples arc inside temperature
and humidity, size and weight allmfances, space allotments , vibration, and handling devicas .

5.2.3 uncontrolled environmental characteristics. uncontrolled environmental character-
istics are interfaces th. t . . . Independent of ship design. Examples are wind, icing, weather
temperature and humidity, and sea state.

5.2.4 operational ch.sracteristics. OPeratiOnal ch=..act. ristics are interface. that are
ge.er.+lk’ unPredictab le L“ occurrence or magnitude . ExamP1es are shock, blast, and elect r.J-
~9.etlc radiation.

5.3 Functional interface qro.p.

5. 3.1 Electronic information chara. teriscics. E1ectro”ic i“forrmtio.. characteristics
are monitor and sensing signals of a functva.al “at.re. Examples are Si.grmls associated wit-h
search radar, sonar, and ccmun.”icati.a.s .

5.3.2 Weap.r,s co”trc,l characteristics. weapons co”tr.al characteristics are monitor,
se”sinq and control signals of a functional nature associated with weapons systems, Example.
are signals associated with missile guidance, tracking, a“rl W“ orders.

5. 3.3 Electrical i“formatio” characteristics. Electrical information characteristic.
are electrical uautor, se”sz”g and control s.g”a% of a functional nature at direct current
and power frequencies. Examples am signals associated with sy.chro, servo, and scalar devices .

5.3.4 Mechanical information characteristics. Mechanical information characteristics
are mechanical tra”. uasslons or szgnals of a f.”ctio”.sl “e.ture. Examples are tra”smimsions
or signals associated with shaft position or rotation, linear linkage, and fluid control or
sensing devices.

5.4 sup cwrting section scope, Individual e.pp.arti.q sections of this standard cover
discrete , Tin, te , and manaqeab 1e interfaces which identify the characteristics and constraints
associated with ‘chat particular interface Interface areas of potential interest are iden-
tified i. table 1. Since coverage of each section is restricted to interface requirements ,
a“d the overall policies are not repeated in the individual section, each secti.m, and +-he
basic docuue”t must be viewed .s a single integral document. Internal desiqn features of

~.iPmen~ which ?. i.dependfnt of, and not influenced by, the interface characteristics
are not included ,“ the sect, ons . WIIere applicable, individual sections may provide for the
acq.isi tie” of pertinent i“terf ace data thr.anqh the preparation of a Contract Data Req”ize-
ments List - DD Form 1423 attached to a procurement contract or purchase order.

TABLE I . shipboard interface section cc.verwes.

Envi r.anrne”tal Fu”ctional

support services Electronic information (signals)

Compressed q,,., Audio
Coc.li”g water for electronics Cw
g- air for electronics Digital
Electric pm,, Interface function parameters
Fresh water TeletyPe
Hydraulics Video
salt water Etc.
steam
Waste disposal
Etc.

Control led factors weapons control (si.g”als)

Air conditio”inq Acq.ieitio”
cable, and .onneccc.zs Interface function parameters
Meati”g Missile q“ida”ce
Maintenance access Tracking
Sh ape weapon order,
Size weapon selection
Ventilation Etc.
weapons ha”dli.g
weigh t
Etc.

3
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TABLE 1. Shipboard interface section coverage,. - continued

I Environi@sntal ! Functional

Uncmtrol led envircnmm. t Electrical information (signals)

Humidity Alarm
Icing scalar
Ship moticm/attit.de servo
Temperature Status indication
Wave impact Svnchro

~

Mechanical information [siq.als]

I Etc. I

5.5 Relationship to the ShiP Work Breakdwn Structure (SWBS) . The SWBS has been pr.a.nul-
gated as publication NAVSEA O9OO-X.P-O39-9O1O tO provide a common ~enominatc.r for the diverse
areas of endeavor asmcia ted wi th shipb.i lding and establish a single language to span the
entire ship life cycle. The SWBS consi~ ts of a str. ct.r.d 3 - digi t numeric sys tern. Sections
of COD-STD- 1399 will, in the future, be identified by the 3 - digit SWBS “umber Corresponding
with the primary element i“fl.e”ced by the interface under consideration. 1“ case of subject
duplication, to distinguish between sections related to the same primary SWBS element, they
will be identified as SECTION XXX-PART 1, 2, etc. Where a section covers several SWBS ele-
ments such sections will be “tiered at the SUE. group or group level. l’he application of this
“umberi”q syetcm t.a.sections of cOD-STC-1399 will not be applied retroactively, (i.e. 1 sections
P.evi..s1Y i..wd w. 11 h... their numbers changed to comply wi tin the SWBS 0“l% when they are
revised a“d rei, sued.

6. DEVIAT101IS

6. L C.anditions. 1“ ,achievi”g the purpose of this stande.zd it is recognized that sm.
flexibility of application is required. During tha early design stage of shipboard equipu,e”t,
it may become apparent that nignific.ant advantages in the overall design or operation of
such equipu,e”t can be achieved by deviatinq from one or mmre of the interface req.ireme”ts.
In such i“ste.nce, a cost-benefit analysis of the prop-aged deviation shall be performed.
when the analysis leads to a co”clu. io. that a more cost-effective ship design will result
from adoption of such deviation, the PDA shall forward the analysis with a report to the
Naval Sea system Command INAVSEA1 j.s ti fyi”g the deviation. The rePort shall sPecifically
weigh the benefits of e.doptio” of the deviation against the negative effects such as i“.reases
i“ s.pp.arti”q subsystem weight, space, current and life cycle costs , or compromise i. relia-
bility, with co”cl.sions based on system effectiveness .

6.2 Deviation procedure. when requesting a deviation in .accorda”.e with 6.1, each
section M.. t be com.de red ..dividu.lly, &nd such reques t shall be subnd tted as directed in
the particular section. Should contra.t.al actions be involved, the procedural req.i re.ments
of the applicable contract shall be adhered to.

Review activities :
AS, 05, EC

user activity :
YD

Preparing activity :
Navy - SH
(Project 1990 -NO1l)
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DOD- STD-1399
APPLICATION

I I

SPEC1F1CATION

MODERN1 ZATION

~/l NvOKE - by the PDA, always, when applicable.
I

~/CONSIDER - by all Naval activities and contractors throughout the’ entire
ship life cycle.

/

FIGURE 2. Application of DOD-ST-1399 to the ship acq”isikion process .
I
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