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MILITARYSPECIFICATION

ANTENNAGROUP,AN/BRA-34(V),AN/BRA-34A(V),AN/BRA-34B(V)

Thisspecificationisapprovedforuseby theSpaceandNavalMarfareSystems
Command,Departmentof theNavy,andisavailableforuseby allDepartmentsand
Agencies”oftheDepartmentofDefense.

1. SCOPE

1.1 Scope.Thisspecificationcoverstheperformance,design,manufacture,
test,andacceptancerequirementsfortheAntennaGroup,AN/BRA-34(V),
AN/BRA-34A(V),andAN/BRA-34B(V),hereinafterreferredtoas theantennagroup.

2. APPLICABLEDOCUMENTS

2.1 Governmentdocuments.

2.1.1 Specifications,standards,andhandbooks.Thefollowingspecifications,
standards,andhandbookforma partofthisspecificationtotheextentspecified
herein.Unlessotherwisespecified,theissuesofthesedocumentsshallbethose
listedintheissueoftheDepartmentofOefenseIndexofSpecificationsand
Standards(DoOISS)andsupplementthereto,citedinthesolicitation.

SPECIFICATIONS .

MILITARY . .

MIL-C-17 Cables,RadioFrequency,FlexibleAnd
Semirigid,GeneralSpecificationFor

MIL-S-901 ShockTests,H.I.(High-Impact);Shipboard
Machinery,EquipmentAndSystems,
RequirementsFor

MIL-P-15024 Plates,TagsAndBands-For-IdentificationOf
Equipment

MIL-E-16400G Electronic,InteriorCommunicationAnd
NavigationEquipment,NavalShipAndShore:
GeneralSpecificationFor.

Beneficialcomnents(recommendations,additions,deletions)andany
pertinentdatawhichmaybeofuseinimprovingthisdocumentshould
be addressedto: Commander,SpaceandNavalWarfareSystemsCommand,
SPAWR 003-121,Washington,DC20363-5100,byusingtheself-addressed
StandardizationDocumentImprovementProposal(ODForm1426)appearing
at theendof thisdocument,orbyletter.

PNSCN/A FSC5985

DISTRIBUTIONSTATEMENTA.Approvedforpublicrelease;distributionis
unlimited.
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MIL-E-17555

MIL-F-19207

MIL-E-22200
. .

MIL-C-23020
MIL-C-24217

MIL-C-24231

MIL-P-5511O

STANDARDS

MILITARY

MIL-STO-12

MIL-STD-22
MIL-STD-108

MIL-STD-109
MIL-STD-129
MIL-STD-167-1

MIL-STD-248

MIL-STD-271
MIL-STD-275
MIL-STD-278
MIL-STD-454

MIL-STD~461

MIL-STD-462
andInterim
Notice5
MIL-STD-471

ElectronicAndElectricalEquipment,
Accessories,AndProvisionedItems(Repair
Parts):PackagingOf
Fuseholders,ExtractorPostType,BlownFuse
IndicatingAndNonindicating,General
SpecificationFor
Electrodes,Welding,Covered;General
SpecificationFor
Cable,Coaxial(ForSubmarineUse)
Connectors,Electrical,DeepSubmergence,
Submarine
Connector,Plugs,Receptacles,Adapters,Hull
Inserts,AndHullInsertPlugs,
Pressure-Proof,GeneralSpecificationFor
PrintedWiringBoards,GeneralSpecification
For

AbbreviationsForUseOnDrawings,AndIn
Specifications,Standards,AndTechnical ...
Documents
WeldedJointDesign
DefinitionsOfAndBasicRequirementsFor
EnclosuresForElectricAndElectronic ..
Equipment
QualityAssuranceTermsAndDefinitions
MarkingForShipmentAndStorage
MechanicalVibrationsOfShipboardEquipment
(TypeI- EnvironmentalAndTypeII-
InternallyExcited)
WeldingAndBrazingProcedureAndPerformance -
Qualification,RequirementsFor-
NondestructiveTestingMethods
PrintedWiringForElectronicEquipment
WeldingAndCastingStandard
StandardGeneralRequirementsForElectronic
Equipment
ElectromagneticEmissionAndSusceptibility
RequirementsForTheControlOf
ElectromagneticInterference
ElectromagneticInterferenceCharacteristics,
MeasurementOf

MaintainabilityVerification/Demonstration/
Evaluation
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MIL-STD-781

MIL-STD-81O

MIL-STD-965
DOD-STD-1399,
Section300
MIL-STD-1472

DOD-STD-1686

DoD-STD-2000-4

MIL-STD-2164

HANDBOOK

MILITARY

MIL-HD8K-781

MIL-A-29521(EC)

ReliabilityTestingForEngineering
Development,Qualification,AndProduction
EnvironmentalTestMethodsAndEngineering
Guidelines
PartsControlProgram
InterfaceStandardForShipboardSystems,
ElectricPower,AlternatingCurrent(Metric)
HumanEngineeringDesignCriteriaFor
MilitarySystems,EquipmentAndFacilities
ElectrostaticDischargeControlProgramFor
ProtectionOf ElectricalAndElectronic
Parts,AssembliesAndEquipment(Excluding
ElectricallyInitiatedExplosiveDevices)
(Metric)
GeneralPurposeSolderingRequirementsFor
ElectricalAndElectronicEquipment
EnvironmentalStressScreeningProcessFor
ElectronicEquipment

ReliabilityTestMethods,Plans,And
EnvironmentsForEngineeringDevelopment,
Qualification,AndProduction

2.1.2 OtherGovernmentdrawingsandpublications.Thefollowingother
Governmentdrawingsandpublicationsforma partofthisspecificationtothe
extentspecified~erein.”Unlessotherwisespecified,theissuesshallbe
thoseineffecton thedateof thesolicitation.

DRAWINGS

NAVALSEAS~STEMSCOMMAND-(NAVStA)

28617A,B AntennaGroupAN/BRA-34AAndAN/8RA-348
5489441 AntennaGroupAN/8RA-34(V)2,AN/8RA-34A(V)2,

AndAN/BRA-34B(V)2DrawingList
SS-128-2477254 FiberglassMastSpecifications,Submarine

Antenna
SS-171-4398596 AN/BRA-34RadomeManufacturingDetails

... .,
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NAVALUNDERWATERSYSTEMSCENTER,NEWLONDONLABORATORY(NUSC/NLL)

03428001 GlobalPositioningSystem(GPS)VLF/LF
AntennaModificationAssembly

PUBLICATIONS

. . ASSISTANTSECRETARYOF THENAVY(SHIPBUILDINGANDLOGISTICS)

NAVMATP 4855-1 NavalPowerSupplyReliability,DesignAnd
ManufacturingGuidelines

NAVSEA

0900-LP-023-8071ProceduresForPaintingFiberglassRadomes -
AndCamouflagePaintingOfSubmarine
FiberglassFairedMasts

O9OO-LP-O74-4O1OTRIDENTCCSSpecification
TE-OOO-AB-GTP-O1OPartsApplicationsAndReliability

InformationForNavyElectronicEquipment

NAVALSHIPSYSTEMSENGINEERINGSTATION(NAVSSES)

062-029
CodeIdent25685

SPACEANDNAVALWARFARE

EEl10-KV-OMI-010/
W11O-BRA-34

CriticalItemProductFabricationFor
Cable,SpecialPurpose,ElectricalSubmarine
AntennaSystems

SYSTEMSCOMMAND(SPAWAR)

FOMMTechnicalManualSupportVolumeFor
AntennaGroupAN/BRA-34(V),AN/BRA-34A(V),
AN/BRA-34B(v)

(Copiesof specifications,standards,handbooks,drawings,andpublications
requiredby contractorsin connectionwithspecificacquisitionfunctionsshouldbe
obtainedfromthecontractingactivityor asdirectedbythecontractingofficer.)

2.2 Otherpublications.Thefollowingdocumentformsa partof this
specificationto the.extentspecifiedherein.Unlessotherwisespecified,the
issuesof thedocumentswhichareDoDadoptedshallbethoselistedin theissueof
theDoDISSspecifiedinthesolicitation.Unlessotherwisespecified,theissues
of documentsnotlistedin theDoDISSshallbetheissueofthenongovernment
documentswhichiscurrenton thedateof thesolicitation.
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NATIONALFIREPROTECTIONASSOCIATION(NFPA)

NFPA70-1988 NationalElectricalCode

(Applicationforcopiesshouldreaddressedto theNationalFireProtection
Association,470AtlanticAvenue,Boston,MA 02210.)

.(Nongovernmentstandardsandotherpublicationsarenormallyavailablefromthe
organizationswhichprepareorwhichdistributethedocuments.Thesedocuments
alsomaybe availableinorthroughlibrariesorotherinformationalservices.)

2.3 Orderof precedence.Intheeventof a conflictbetweenthetextof this
specificationand thereferencescitedherein(exceptforassociateddetail
specifications,specificationsheets,orMS standards),thetextof this
specificationshalltakeprecedence.Nothinginthisspecification,however,shall
supersedeapplicablelawsandregulationsunlessa specificexemptionhasbeen
obtained.

3. REQUIREMENTS

3.1 General.Theantenna-groupshallconformtotherequirementsof
MIL-E-16~the extentspecifiedherein.TheAN/BRA-34(V),AN/BRA-34A(V),and
AN/BRA-348(V)aremultifunctionantennagroupsthatprovidesignalsto
communicationandnavigationsystemsandsupportverylowfrequency(VLF),low
frequency(LF),mediumfrequency(MF),highfrequency(HF),ultrahighfrequency
(UHF)line-of-sight(LOS),Navynavigationsatellite(NAVSAT),UHFsatellite
communications(SATCOM),identification,friendor foe(IFF),andglobal
positioningsystem{GPS)(ANIMA-34(V)2,AN/BRA-34A(V)2,andAN/BRA-34B(V)2
configurationsonly)submarinecommunicationsandnavigationrequirements.The
antennagroupshallconsistof anantennacontrolunitintheradioroomandan
interconnectingjunctionbox,a hull-penetration(see6.4.5)connectorfor
electricalconnections,a specialpurposeelectricalcable,anda mastantenna.
Therearesixconfigurationsoftheantennagroup:AN/BRA-34(V)l,AWBRA-34A(V)1,

. AN/BRA-34B(V)l,AN/BRA-34(V)2,AN/BRA-34A(V)2,andAN/8RA-34B(V)2.Incorporation
of software;firmware,ormicroprocessorsintheantennagroupshallnotbe
permitted.

3.1.1 Firstarticle.Whenspecifiedinthecontractorpurchaseorder,a
sampleshallbe subjectedto firstarticleinspection(see4.3and6.3)..

3.1.2 Antennagroupdescription.Theantennagroupshallconsistofthe
eauiDmentshownIn ~RE 1. heantennagrouprelationshipof unitsshownin
F~GURE2 istypicalandisprovidedforreferenceonly.Antennagroupdrawings,
NAVSEAmicrofilmreel28617Aandreel28617B,andNUSCdrawing(DWG)03428001shall
be usedforgeneralguidance,unlessspecificallyreferenced.

3.2 Detailsof unitsor parts.Detailedrequirementsshallbeasspecifiedin
through3.2.8.3.2.1
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Mm
?Alnlffi.4SEENOTE3)

.

~ -’0’%27/tN80Ano

Q-oy; 4J NOTES:

&

1. AN/8RA-34andAN/BRA-34Aport.-..

~

~Q .. installationshown.Starboard
‘Q ~ Q installationhasUnit1 on

UNIT2 %a starboardsideof sailandhas
cotCnoLuMm. starboardjunctionbox,Unit5.
A)4TENNA 2. AN/BRA-34Bisas shownexcept

GPS/IFFoutputisfromjunction
box- notcontrolunit.

3. NotpartofAntennaGroup,
AN/BRA-34(v). .

FIGURE2. Antennagroup,relationshipof units. ,

..
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PRESSURE

TRANSDUCER

1A6AI

V LF \

UMF/HELIX

ANTENNA

1“3 \

R

--

FIGURE3. Unit1,antennaassembly-radome.

Downloaded from http://www.everyspec.com



. . .

MIL-A-29521(EC)

3.2.1Antennaassembly-radome(Unit1).
as specifiedIn 3.2.1.1through3.2.1.10and

3.2.1.1Functionalcapability.Thebas”
assembly-radomeisthatot an epoxy-bondedf’

Theantennaassembly-radomeshallbe
as showninFIGURE3.

c designconceptof theantenna
berglassshellwhichhousesandseals

withinit theantennasectionsthatperformthefunctionsspecifiedina throughg:
. .

a. MF andHFtransceiver(megahertz(MHz)to30MHz)
b. UHFLOStraniceive(225MHzto400MHz)
c. VLFandLF receive(10kilohertz(kHz).to170kHz)
d. NAVSATreceive(149.988MHzand399.963MHz)
e. UHFSATCOMtransceiver(240MHzto320MHz)
f. IFFtransceiver(950MHzto 1150MHz)
9* GPSreceive(1227MHzJ1OMHZ and1575MHz~10MHz)

3.2.1.2Simultaneousoperation.Allantennasectionscontainedwithina
radomeshallconformto allspecificationperformancerequirementswhenoperated
individuallyandinany.combinationwithanyor allothersectionscontainedwithin
theradome.Sectionsshalloperatewithouttimelimitandatmaximumspecification
limitswithoutimpairingtheperformanceofaw othersection.No sectionshall
incurdamagewhenoperatedina receiveor transmitmodeduetotheoperationof
anothersectionoperatedina transmitor receivemode,exceptthatVLFreception
duringMF andHF transmissionshallnotbe required.

3.2.1.3MF andHF antenna(UnitM). TheMF andHFantennashallconsistof
a helicalconductorwoundwithina pregroovedplasticform,onwhicha metallic
capacitivetoploadIsmounted.Insidetheheltxandtoploadshallbea shorting
devicecomprisinga metallicshortingtubewithshortingbrushesat eachendto
completethecircuitbetweenthehelixandtopload.

3.2.1.4UHFdipoleantenna(Unit1A2).TheUHFdipoleantennashallbe a
verticaldipoleto be usedforUW S transmissionandreception,NAVSAT
reception,andUHFSATCOMlow-angletransmissionandreception.

..
3.2.1.5UHFhelfxantenna(Unit1A3).TheUHFhelixantennashallbea

quadrafilarhelixfor receptionandtransmissionofSATCOMsignalsinanoverhead
(high-angle)mode. TheUHFhelixantennashallbecompatiblewitha UHFSATCOM
transceiveroperatingina simplexmode.

3.2.1.6Duplex~ilter(Unit1A4).Theduplexfiltershallcombineorseparate
theMF andHf frequencybandandthelJHFandIFF-GPSfrequencybands.

3.2.1.7Modeswitch(Unit1A5).Themodeswitchshallprovidethecapability
to disconnectallantennasexcepttheMF andHF antennaforimprovedMF andHF
transmissionperformance.

---

9
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3.2.1.8GPSantenna,IFFantenna,anddepthtransducerassembly(Unit1A6).
TheGPSantenna, i-antenna,anddepthtransducerassemblyshallperformthe
functionsspecifiedina throughc:

a. GPSantenna.TheGPSantennashallbeusedforreceptionofthe
GPSsatellitesignal.

b. IFFantenna.TheIFFantennashallbea modifiedconical
antennato’beusedforIFFtransmissionandreception.

c. Depthtransducer.Thedepthtransducershallprovidea voltage
outputrepresentingdepthof theantenna”belowthewatersurface.

I 3.2.1.9VLFantenna(Unit1A7).TheVLFloopantennasystemshallprovide
radioreceptionserv~ceaboardsubmarinesinthefrequencyrangefrom10kHzto
170kHz. TheantennashalloperatewithCoupler,CU-1441()/BRRor CU-2364/BRR.

I 3.2.1.10UHFswitchdeck(Unit1A8).TheUHFswitchdeckshallseparateor
combineUHFand signals,amplifyandfilterVHFandUHFreceivedsignals,and
providerelayselectionof UHFdipoleantennaorUHFhelixantenna.

I
3.2.2 Antennacontrolunit(Unit2). Theantennacontrolunitislocatedin

theradioroomandshallhousethepowersupply,reflectometer,andvariouscontrol
andindicatingcircuitsnecessaryforremoteoperationofthevarioussectionsof
theantenna.

3.2.3 Hull-penetrationconnector(Unit3). Thehull-penetrationconnector
shallconsistof an insertassemblywitha receptacleontheoutboard(see6.4.4)
sideanda cableassemblyon theinboard(see6.4.3)side.Theinboardcable
assemblyshallbe providedwithconnectorsrequiredtocompletethecircuitbetween
thehullreceptacleandtheinboardjunctionbox. Thehull-penetrationlineris
nota partof thisassembly.

I
3.2.4 Junctionbox,port(Unit’4).Theportjunctionboxshallbethe

junctionpointforinterconnectingwiringbetweenthehull-fitting(see6.4.2.)
connectorof thecable-assembly(Unit3)andtheantennacontrolunit(Unit2)o “ .’~,“.
Theportjunctionboxshallprovide-a”corinectorforVLFandLFoutput.The
J-3458/BRA-34Bportjunctionboxshallalsoprovidean IFFoutputconnector.

I
3.2.5 Junctionbox,starboard(Unit5). Thestarboardjunctionboxshallbe

identicalto theportJunctionbox Unit exceptfortheplacementofmechanical
partsandattachinghardware,whichshallbelocatedtofacilitatestarboard
installation.

3.2.6 Cableassembly(Unit6). Thecableassemblyshallcompriseanoutboard
cablewithassociatedendfittings.Theoutboardcableassemblyshallbe in
accordancewithNAVSSES062-029CodeIdent25685,MIL-C-24217,andMIL-C-24231and
shallconformto thecoldbendrequirementsofMIL-C-17.Thecableassemblyshall
completethecontrolandradiofrequency(RF)circuitrybetweentheantennaandthe
hull-fittingreceptacle. ..

10
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3.2.7 GPS-IFFdiplexer(Unit7). TheGPS-IFFdiplexershallseparateor
combinethe= signalandthe F signal.

3.2.8 Antennagroupinterfaces.AN/BRA-34(V)l,AN/BRA-34A(V)l,and
AN/BRA-34B(v)lantennagroupInterfaces,includingconnectortypeandpin
designation,shallbe as specifiedin the InterconnectingCablingDiagramfigureof
EEl10-KV-OMI-010/Wl10-8RA-34withoutChangeA incorporated.AN/BRA-34(V)2,
AN/BRA-34A(V)2,andAN/BRA-34B(V)2antennagroupinterfaces,includingconnector
typeandpin”designation,shallbeas specifiedinthedrawingsspecifiedin
NAVSEADl#G5489441.

3.3 Performancecharacteristics.Performancecharacteristicsshallbeas
specifiedIn3.3.1through3.3.12.

3:3.1 ?@ andHF antenna(UnitlA1)performanceCharacteristicscTheMFandHF
antennashallhavetheperformancecharacteristicsspecffiedIna throughe:

a. Frequencyrange.Therangeofoperatingfrequenciesshallextend
frofn,2.OMHzto 30.0MHz,measuredattheantennaassembly-radomebaseconnector.

b. Impedance.Theinputimpedanceshallbe50ohmsnominal,measured
at theantennaassembly-radomebaseconnector.

Voltagestandingwaveratio(VSWR).ThetunedVSWRshallbe2:1or
lessovert~~frequencyrangeof 2.0MHzto30.0MHz,measuredat theantenna
assembly-radomebaseconnector.

d. Pattern.Theazimuthalradiationpatternshallbeomnidirectional
within:1 decibel(dB),measuredattheantennaassembly-radomebaseconnector.

e. Bandwidth.The3-dBbandwidthof theantenna,measuredat the
antennaassembly-radomebaseconnector,shallbe 15kHzorgreaterbetween2.0MHz
and2.5MHz;thebandwidth.shallbe25kHzor greaterbetween2.5MHzand30MHz.

3.3.1.1MF andHF antennaefficienc Theantennaefficiencyshallbe
measuredwiththetopandbaseofther me 198inches(in.)and22.6in..
respectively,abovethesnorkelwaterline.Theantennaefficiency(inHF-only
mode)shallbemeasuredattheantennaassembly-radomebaseconnector,allowing
compensationforantennaassembly-radomeinternalcabling,andshallbeas
specifiedina throughc:

----

2.0MHz to2.49MHz: 5 percentor greater
:: 2.5MHzto4.OMHZ: 15percentor greater
c. 4.01.MHZto30.0MHZ: 50percentor greater

3.3.2 UHFdipoleantenna(Unit1A2)perforn’tancecharacteristics.TheUHF
dipoleantennashallhavetheperformancecharacteristicsspec~fiedina throughf:

a. Frequencyrange.TheUHFdipoleantennashalloperateovera
frequencyrangeof 225MHzto400MHzandat 150MHz,measuredattheantenna
assemblv~radornebaseconnector.

b.
at theantenna

Impedance.The
assembly-radome

inputimpedance
baseconnector.

shallbe 50ohmsnominal,measured
. .

11
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c. VSWR. TheVSWRshallbe 2:1orlesswithrespectto 50-ohmsover
thefrequencyrangeof 225MHzto 400MHzandat 150MHz,measuredat theantenna
assembly-radomebaseconnector.

d. Pattern.Theazimuthalradiationpatternshallbeomnidirectional
within+2 dB,’measuredat theantennaassembly-radomebaseconnector.The
rad~ati~npatternintheverticalplaneshallhavea figure-eightshape
representativeof a verticaldipole.Thispatternshallbemaintainedoverthe
frequencyrangeof 225MHzto 400MHz.

Gain. TheUHFdipoleantennagainshallbeas specifiedin
APPENDIXA.e”

f. Polarization.Theantennashallhavelinearverticalpolarization.

3.3.2.1UHFLOSperformancerequirements.TheUHFdipoleantennashall
I)rovidefortransmissionandrece~tionof ~LOS continuouswave(CW)signalsover
thefrequencyrangeof 225MHzto”400MHz.

3.3.2.2NAVSATperformancerequirements.TheUHF”dipoleantennashallbe
compatiblewiththeperformancecapabilitiesofNAVSAT.TheUHFdipoleantenna
performancerequirementsshallbeas specifiedina andb:

Phase-shiftvariation.
NAVSATsignal~”attheantennacontrolunit
shallnotexceed1 degree.

b. Frequency.Theantenna
receptionof 149.988MHzand399.963MHz.

Themaximumphase-shiftvariationfor
output,duringa 20-minuteinterval

shallbecapableof simultaneous

3.3.2.3UHFSATCOM(low-angle)performancerequirements.TheUHFdipole
antennashallbecompatible witha t- M transceiveroperatingina simplex
modeoverthefrequencyrangeof 240MHzto320MHz.

3.3.3 UHFhelixantenna(Unit1A3)performancecharacteristics.TheUHFhelix
antennashallhavetheperformancecharacteristicsspeclfledIna throughh:

Frequencyrange.TheUHFhelixantennashalloperateoverthe
frequencyr~~geof 240MHzto 320MHz,measuredattheantenna-assembly-radomebase
connector.

b. Impedance.Theinputimpedanceshallbe50ohmsnominal,measured
at theantennaassembly-radomebaseconnector.

c. VSWR..TheVSWRshallnotexceed2:1withrespectto 50ohms,
measuredat theantennaassembly-radomebase,overthefrequencyrangeof 240MHz
to 320MHz.

d. Pattern.Theantennashallhaveanomnidirectionalpatternwithin
A1 dB inthehorizontalplaneat anelevationangleof30degrees,measuredat the
antennaassembly-radomebaseconnector.Thepatternshallbeunidirectionalinthe
verticalplanewiththemaximumat zenith.

Gain. TheUHFhelixantennagainshallbeasspecifiedin
APPENDIXA.e”

f. Polarization.Theantennashallhaveright-handcircular
polarization.

12
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9. Transmitor receivefunction.Theantennashallhavea transmitor
receivefun~tionselectioncapabilitycontrolledbytheUHFtransmitterkeyline
(+12voltsdirectcurrent(VDC),200milliamperes(mA)maximum).

h. Switchingtime. Switchingtimebetweenreceiveandtransmitshall
notexceed30milliseconds.

.3.3.4GPSantenna(Unit1A6)performancecharacteristics.TheGPSantenna
shallhavetheperformancecharacteristicsspeclfledIna throughf:

a. Frequencyranges.TheGPSantennashalloperateoverthefrequency
rangesof 1227.6MHz:1OMHzand1575.42MHz+10MHz,measuredattheantenna
assembly-radomebaseconnector.

b. Pattern.Thepatternshallbe nominalhemispherical,measuredat
theantennaassembly-radomebaseconnector.

c. Gain. Theantennagain,measuredattheantennaassembly-radome
baseconnector,shallbe equaltoorgreaterthanO decibelsisotropiccircular
source(dBic)for+25degreesto +90degreeselevationandgreaterthan-5dBicfor
+10degreesto +25degreeselevation.Maximumgainshallbe+6dBicatzenith.
Azimuthalgainvariationshallbewithin~l.5dBatanelevationangleof
+20degrees.

d. Polarization.Theantennashallhaveright-handcircular
polarization.Thegainof theantennaelementwhenreceivinga left-hand
circularly-polar~zedsignalshallbenogreaterthan-10dBicincludingany
back-loberadiation. .

e. VSWR. TheVSWRshallnotexceed1.8:1withrespectto 50ohmsover
thefrequencyrangesof”1227.6MHz~10MHzand1575.42MHz~10MHz,measuredatthe
antennaassembly-radomebaseconnector.

f. Impedance.Thefnputimpedanceshallbe50ohmsnominal,measured
attheantennaassembly-radomebaseconnector.

3.3.4.1GPSamplifier-filter.TheGPSamplifier-filtershallhavethe
performancecharacteristicsspecffiedina throughf:

a. Amplifiergain.‘-25dBminimumover-thefrequencyrangesof
1227.6MHz*1OMHzand1575.42MHz~lOMHz

b. Gainflatness.See3.3.4.2a
c. Noisefigure.Thenoisefigureoftheamplifier-filter

combinationshallnotexceed3.0dB,includingcablesandconnectorsbetweenthe
antennafeedandthefilterinput,overthefrequencyrangesof 1227.6MHzs1OMHz
and1575.42MHzA1OMHz.

d. Compressionpoint.Theamplifiergainatthel-dBcompression
pointshallbe 10decibelsreferredtoonemilliwatt(dBm)minimum.

e. Filterrejection.Thefilterrejectionofallfrequencies
1200MHzandbelowshallbe at least50dB.

f. Inputor outputVSMR.TheVSMRshallnotexceed1.8:1with
respectto 50ohmsat eithertheinputoroutputoftheamplifier-filter
combination.

. ..
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3.3.4.2GPSantenna-filter-preamplifiercombinedcharacteristics.GPS
antenna-filter-preamplifiercombinedcharacteristicsshallbeas specifiedina
throughC:

a. Amplituderipple.At anyspecifiedlocation,thatis,azimuth
angleandelevationangleon theantennaradiationpatternbetweentheelevation
anglesof +10degreesto +90degreesandazimuthanglesfromO degreeto
360degrees,themaximumreceivedsignalamplituderipple,measuredat theoutput
of thepreamplifiershallnotexceed+0.75dBoverthefrequencyrangesof
1227.6MHz~10MHzand1575.42MHz+10MHz.

b. Phaselinearitydeviation.Phasedeviationsfroma linearslope
shallnot’exceedlimitsof +5 degrees.‘Therateofchangeofthephasedeviation
withfrequency(groupdelay~shallnotexceed8 nanoseconds(ns).Thephaseshall
notripplemorethan5 timeswithina band15 MHzaboutthecenterfrequenciesof
1227.6MHzand1575.42MHz.

Protection.Protectionfromburnoutby strayRF fields,including
UHF,MF,and~~ radiation,shallbe included.Thepreamplifiershallincurno
damagewhensubjectedtoa l-watt(W)CWinputsignalforunlimitedtimeat any
frequencybetween2 MHzand400MHz.

3.3.5 IFFantenna(Unit1A6)performancecharacteristics.TheIFFantenna
shallhavetheperformancecharacteristicsspeclf~edIna hroughf:

a. Frequencyrange.TheIFFantennashalloperateoverthefrequency
rangeof 950MHzto 1150MHz,measuredattheantennaassembly-radomebase
connector.

b. Impedance.Theinputimpedanceshallbe50ohmsnominal,measured
at theantennaassembly-radomebaseconnector.

c. VSWR. TheVSWRof theantennashallbeequalto orlessthan2:1,
measuredat theantennaassembly-radomebaseconnector,overthefrequencyrangeof
950MHzto 1150MHz.

d. Pattern.TheantennashallbeomnidirectionalwithinJ2 dBinthe
horizontalplane,measuredat theantennaassembly-radomebaseconnector.The
patternintheverticalplaneshallapproximatea figure-eightshapewith,thepeak
locatednearthehorizon.

e. Gain. TheIFFantennagainshallbeas specifiedinAPPENDIXA. .
f. Polarization.Theantennashallhavelinearverticalpolarization.

3.3,6 Depthtransducer(Unit1A6)performancecharacteristics.Thedepth
transducershallprovidea voltageoutputrepresentingdepthoftheantennabelow
thesurface,andshallhavethecharacteristicsspecifiedin3.3.6.1through
3.3.6.3.

3.3.6.1Outputvoltage.Themaximumoutputvoltagefromthedepthtransducer‘
shallbe 5 volts +0.25 V. ThevoltageshallvaryfromO V +0.1V tomaximum,
representingO meter~m)to 30.48m (100feet(ft)),respectively.
forthesevaluesshallbe0.164V permeterdepth(0.05V perfoot

Scalefactor-
depth).
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3.3.6.2ImDedanCe.Theoutr)utimpedanceof thedepthtransducerand
associatedcircuitryshallbelow
voltagespec$fiedin 3.3.6.1.

3.3.6.3Pressure.Thedepth
pressureupt~ilograms per
squareinch(psi)).

enoughto drivea 50,000-ohmloadat theoutput

transducershallbecapaleof withstanding
!?squarecentimeter(kg/cm) (1000poundsper

3.3.7VLFantenna(Unit1A7)performancecharacteristics.TheVLFantenna
shallhavetheperformancecharacteristicsspeclf~edIna throughf andin3.3.7.1
through3.3.7.1.7.

Frequencyrange.Therangeof operatingfrequenciesshallextend
from10kHz;; 170kHz.

b. Effectiveheight.Theeffectiveheightofeachloopshallbeat
least0.59millimeter(nwn)(0.023in.)at 20kHz and3.6mm (0.142in.)at 120kHz.

Pattern.Theantennashallhavetwobidirectional(figure-eight)
patternsdis~;aced90degrees+0.5degreeinthehorizontalplaneacrossthe
frequencyrangeof 10kHzto 170kHz. Throughoutthtsfrequencyrange,thefour
maximumvaluesof theseorthogonalresponsepatternsshallbe approximatelyequal,
withdifferencesnotto exceed2 dB.

d. Loopdecoupling.Whenmeasuredat 20kHz,decouplingbetweenthe
loopsshallbeat least34dB.

LooPQ. Thein-airQ of eachloopinductorshallhavea value
greaterthanei35at a frequencyof 20kHzmeasuredinfreespace.Thein-airQ of
eachloopinductormeasuredattheantennaassembly-radomebaseshallhavea value

~ greaterthan65at a frequencyof 20kHz.
f. Loopinductance.Eachsingle-planeloopinductorshallhavea

nominalinductanceof 500+15microhenriesata frequencyof 20 kHzmeasuredat the
antennaassembly-radomeba~e.Theinductanceof thetwowindingsshallbewithin
+1 percent.

3.3.7.1VLFoutputrequirements.Therequirementsspecifiedin3.3.7.1.1
through3.3.~ includetheloopantenna,preamplifier,cabling,andconnectors,
andareineasuredat the.outputofthejunctionbox(Unit4 or Unit5).

Preamplifiersshallbeprovidedwithintheloop
loopsuchthattheeffectiveheightofeachloopat

thejunctionboxoutputwhenterminatedin 50ohmsis60mm (0.23in.)~20percent
at 20ktiz.Thepreamplifiersshallbecapableofbeingbypassedbyremovalof
powersupplyvoltage.

3.3.7.1.2Frequencyresponse.Theoutputofeachlooppreamplifieratthe
junctionboxoutputshallhavea frequencyresponse,whenreferencedto 100kHz,as
specifiedinTABLEI.

15
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TABLEI. Frequencyresponse.

Amplituderelativeto
Frequencyrange levelat 100kHz

10 kHzto20 kHz +2dB
20 kHzto 50 kHz ~2 dB

.. 50 kHzto70 kHz ~0075dB
70 kHzto 130kHz To-25dB
130kHzto 150kHz ~0.75dB
150kHzto 170kHz ~2 dB

.
3.3.7.1.3Phasedifference.Themaximumphasedifferencebetweenloopsshall

be lessthan20ns at 100kHzandlessthan300nsbetween10 kHzand14kHz.

3.3.7.1.4Phase-shift”variation.Themaximumphase-shiftvariationovera
100-hourintervalshallbe lessthan45 ns. Theroot-mean-square(nns)phase-shift
-variationoverthesameperiodshallbelessthan15 ns. Thevariationshallbe
measuredusingtheantenna,preamplifier,andassociatedcablesandconnectors
withintheradome,andtheoutboardcableandhull-penetrationfromtheantennato
thejunctionbox.

3.3.7.1.5Harmonicdistortion.Harmonicdistortionat a maximumoutput ‘--
voltageof 0.11 shallnotexceed1 percent(withtheoutputterminatedin50ohms).

3.3.7.1.6Phaseresponse.A leas$meansquarefitline,drawnthrougha plot
of phase-shiftversusfrequencyinlinearcoordinatesoverthefrequencyrangeof
70kHzto 130kHzshallinterceptthephase-shiftaxisat zerofrequencywithinthe
rangeof +25degrees.Thephase-shiftshallbemeasuredfromtheelectromagnetic
fieldin=ir incidentontheantennatotheoutputof thejunctionbox. The
maximumdeviationof phaseresponsefromtheleastmeansquarefitlineshallbe

+2degreesfrom50 kHzto70 kHz,and+2degrees+1 degreefrom70 kHzto 130kHz,_
~rom130kHzto 150kHz.

3.3.7.1.7Sensitivity.A fieldintensityof30microvolts-pe~meteratthe
loopcenter(singleplane)shallprovidea minimumsignal-to-noiseratio(SNR)of
20 dB ina 50-hertz(Hz)bandwidthfortheloopandpreamplifiercombination.
Sensitivitymeasurementsshallbemadeusinga 500-ohmtransmissionlinefedbya
standardsignalgeneyatorata frequencyof20kHzas theexcitationsourcewithin
a shieldedenclosure.The500-ohmtransmissionlineshallbe a singlewireasone
conductor,andtheshieldedroomtheotherconductor.Thetransmissionlineshall
be terminatedin itscharacteristicimpedancewitha noninductiveresistance.A
simulatormaybe usedifapprovedbySPAWAR.Thesensitivityof theloopantenna
at 100kHzshallbe suchthata fieldintensityof60microvoltpermetershall
producea SNRgreaterthanorequaltoO dBina bandwidthof 70 kHz.

3.3.8 UHFswitchdeck(Unit1A8)perfo~ancecharacteristics.Performance
characteristicsof the F P preampli~ switchdeck .
shallbe as specifiedin3.~~8.l.
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3.3.8.1VHFandUHFpreamplifier.A lownoisepreamplifiershallbeprovided
forreceptionof VHF d UHfsignalsfromboththeUHFdipoleantennaandtheUHF
helixantenna.Thep~~amplifiershallbemountedwithintheantenna
assembly-radomeas nearas possibletothefeedpointsofthetwoantennas.The
maximumnoisefigureshallbe 4 dBfrom150MHzto400MHz. Thepreamplifiergain
shallbe 29dB +3 dB overthe150-MHzto400-MHzrange.The1 d3compressionpoint .
of thepreamplf~iershalloccurwitha minimumof -10dBminput.A fail-safemeans
for.bypassingthepreamplifierduringthetransmitmodeshallbe included.The
preamplifiershallincurno damagewhensubjectedtoa 1-WCW inputsignalfor
unlimitedtimeatanyfrequencybetween2 MHzand400MHz.

3.3.9 Antennacontrolunit(Unit2)performancecharacteristics.Theantenna
controlunitshallDrOVldeallcontrolsandindicatorsforantennaselectionand
fortuningtheMF andHF antenna:Functionalcapabilitiesandrelativepositions
of frontpanelcontrolsandindicatorsshallbeas showninFIGURE4,exceptthat
theVLF/LFPREAMPselectorswitchcapabilityshallbe requiredonlyfor
AN/BRA-34(V)2,AN/BRA-34A(V)2,andAN/BRA-348(V)2antennagroups.

3.3.10Cableassembly(Unit6)performancecharacteristics.Thecable
assemblyshallbe InaccordancewithPIIL-C-23020s -- 7,andMIL-C-24231and
shallconformto thecoldbendrequirementsofMIL-C-17.Thecableassemblyshall
completethecontrolRFcircuitrybetweentheantennaandthehull-fitting
receptacle.Thecableassemblyshalloperateunderadverseconditionsof
temperatureandinthesevereenvironmentof thesea.

3.3.10.1Attenuation.‘Theattenuationof thecoaxialcableusedinthe
outboardcableassembly{includingconnectors)shallbeasspecifiedina throughc:

a.
b.
c.

3.3.10.2VSWR.
assembly(incl~g

-.—

a.
b.
c.

150MHzto400MHz: 2.2dBmaximum
950MHzto 1200MHz: 4.25dBmaximum
1200MHzto 1600MHz: 5.0dBmaximum

TheVSWRof thecoaxialcableusedintheoutboardcable
connectors)shallbeas specifiedin

100MHzto400MHz: 1.25:1maximum
900MHzto 1200MHz: 1.80:1maximum
1200MHzto 1600MHz: 2.0:1maximum

a throughc:

3.3.11Insertion-loss.Insertionlossfromtheantennaassembly-radome
connectortotheconnectornearesteachantennaincludingtherelaypackage,
associatedcable,diplexer,switch,andconnectorshallbeas spec~fiedina
throughc: .

150MHzto 400MHz: 1.2dBmaximum
& 950MHzto 1150MHz: 3.25dBmaximum
c. 1200MHzto 1600MHz: 2.5dBmaximum

base

-.
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3.3.12RF powerinput.MaximumRF powerinputcapabilityofeachunit
separately,and theantennagroupconnectedasa system,shallbe as specifiedina
throughd:

MF andHF operatingmode(2.OMHZto30.0MHZ): l-kWCW
~: UHFLOSoperatingmode(225MHzto 400MHz): 1OO-HCw
c. UHFSATCOMoperatingmode(225MHzto400MHz): 1OO-WCW - “
d. IFFoperatingmode(950MHzto 1150MHz): l-kWpeakpowerwitha

Iilpercentdutycycle

3.4 Designandconstruction.Designandconstructionshallbe as specifiedin
3.4.1through3.4.3.b.

3.4.1Parts,materials,andprocesses.Theparts,materials,andprocesses
shallbeinaccordancewiththeParts,materialsandprocessesparagraphof
MIL-E-16400G$exceptas otherwisespecif~edin3.4.1.1through3.4.1.3.3.

3.4.1.1Parts.Partsshallbeas specifiedin3.4.1.1.1through3.4.1.1.5.2. .

3.4.1.1.1Partscontrol.Partscontrolshallbe inaccordancewith
MIL-STD-965.ProcedureI.

3.4.1.1.2Deratin
+

Thederatingcriteriaof NAVSEATE-OOO-A8-GTP-O1Oshall
be utilizedint e eslgnof theantennagroupequipment.

3.4.1.1.3Electrostati~discharqe(ESD).ESOprotectionshallbeprovidedin
accordancewiththeDesignprotectionparagraphofDoO-STD-1686.

3.4.1.1.4Indicatorlamps.IndicatorlampsshallconfomtotheIndicators
andassociated;temsparagraphofMIL-E-16400G,exceptfordinmercontrols.

3.4.1.1.5Printedwiringboard(PMB)fabricationandPWBprotection.PWB
fabricationandprotectionshallbeas specifiedIn3.4.1.1.5.1and3.4.1.1.5.2.

3.4.1.1.5.1PWBS. PWBSshallbefabricatedinaccordancewiththe —
requirementsofM~-275 andMIL-P-5511O.PWBSandchassisshallbemarkedto
keyandfacilitateinsertionof thePWBintothecorrectposition.Nodamageshall
occurifa PWBisinsertedintoan incorrectposition.

3.4.1.1.5.2PWB.protection.Withpowerappliedtotheequipment,removalor
insertionofeachPWBshallnotdamagethePWBoranyotherpartof theequipment.
EachPWBshallbe keyedto preventincorrectinsertion.

3.4.1.2Materials.Materialsshallbeas specifiedin3.4.1.2.1through
3.4.1.2.5.
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3.4.1.2.1Mercuryandradioactivematerial.Partsusedintheantennagroup
shallnotcontain,norhavecomeindirectcontactwithmercury,mercuric
compounds,ormercury-bearinginstrumentson devicesemployingonlya
single-boundarycontainmentduringmanufactureor inspection.No radioactive
paintsorcoatingsshallbe used.

3.4.1.2.2SUBSAFErequirements.Allmaterialsusedinconstructionof the
hull-fittinginsertandconnectorshallconformtoSUBSAFErequirementsandare
subjectto approvalbySPAWAR(see4.5.17).

3.4.1.2.2.1SUBSAFErequirements(hull-penetration).portionsof theantenna ‘
system(hull-penetration)tobe suppliedunderthisspecificationareina SUBSAFE
applicationaboardNavysubmarines.SUBSAFEisa termusedto identifycertain
materialsinwhichmaximumconfidenceisrequired.Thematerialsutilizedshallbe .
manufacturedunderstrictqualitycontrolprocedurestoassuremaximumcompliance
withallinvokedspecifications.

3.4.1.2.3Magneticpermeability.Theantennagroup(exceptforthejunction
box)shallemploynomaterialwhichhasa magneticpermeabilitygreaterthan2.0
afterfabrication,exceptformaterialrequiredtobemagneticfortheelectrical
functioningof theequipment.

3.4.1.2.4Materialflammability.Materialusedaspartof theantennagroup
shallconformtoMIL-STD-454,Requirement3.

3.4.1.2.5Selectionof alternativematerials.Aluminumor otherlightweight
materialmaybe usedinthoseunitsoftheantennagroupwheretheweightof the
unitscanbe significantlyreducedwithoutlossof strength,machineaccuracy,or
resistancetowearandcorrosion.Useofmagnesiumisnotpermitted.

3.4.1.3Processes.processesshallbeas specifiedin3.4.1.3.1through
3.4.1.3.3

3.4.1.3.1Painting.Paintingshallbe inaccordancewiththePainting
paragraphofMIL-E-16400G,exceptthatradomefinishingshallbe in accordancewith
NAVSEA0900-LP-023-8071.

3.4.1.3.2Structuralwelding.Structuralweldingshallconformto
MIL-STD-454,Requirement13.

3.4.1.3.3Soldering.Solderingshallconformtotherequirementsof
DoD-STD-2000-4.

3.4.2Electricaldesign.Electricaldesignshallbeas specifiedin3.4.2.1
through3.4.2.3.
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3.4.2.1Primepower.Theantennacontrolunitshalloperatefrom
single-phase,15 voltsalternatingcurrent(VAC)+10percent,60 Hz+5percent
powerhavingcharacteristicsas specifiedinDoD-S~-1399,Section30~,TypeI.
Maximumpowerconsumptionshallbe 525W.

3.4.2.2PowersuPplydesiqn.Guidanceforthedesignandconstructionof
powersuppliesisprovidedinI@iVMATP 4855-1.Powerdensityinexcessof 2 W per
cubk in.shallrequiretheapprovaloftheGovernment.Thejunctiontemperature
of semiconductordevicesshallnotexceed+110.Celslus(C)underworst-case
conditions.Thepowersupplyshallhavea reservecapacityof at least
40 percent.Hotspottemperaturesshallnotexceed40”Criseaboveambient
temperaturewitha max~mumtemperatureof +llO~Cforpartslessthanorequalto
3 W of dissipation;55C riseaboveambienttemperaturewitha maximumtemperature
of +125°Cforpartsgreaterthan3 W of dfssipatjon;30°Criseaboveambi$nt
temperaturewitha maximumtemperatureof +100~Cfortransformers;and10C rise
aboveambienttemperature,dueto self-heating,witha maximumtemperatureof+85°C
forcapacitors.Powersuppliesshallbedes~gnedtobemaintainableateither
intermediateor depotlevel;theyshallnotbeltmttedbydesignto repairbythe -
manufacturer.Powersuppliesshallnotbeencapsulatedorembedded(potted)unless
itcanbe shownbyanalysisandtesttobe necessaryforheatremovalor
dissipat~on.Thisrequirementshallnotexcludeconformalcoating.The
mean-time-between-failures(MTBF)requirementshallbenotlessthan40,000hours
at 55”C. Powersuppliesshallbe designedtowithstandandshallnotbedamagedby
anyloadbetweenan open-circuftanda short-circuit.

3.4.2.3Blownfuseindicators.Blownfuseindicatorsshallbe providedfor
allfusesandshall theneontypeusingclearlenses,exceptwhereneon-type
indicatorscannotbe~t~ltzedduetothevoltageinvolved.Whereneon-type
indicatorscannotbe used,141L-F-19207shallapply.

3.4.3Mechanicalcharacteristics.Mechanicalcharacteristicsshallbeas
specifiedin3.4.3.1through3.4.3.6.

3.4.3.1Enclosures.Exceptforinteriorsurfaceswithopeningsforcooling,
theantennacontrolun~tandjunctionboxenclosuresshallbe designedin
accordancem“ththeEnclosuresparagraphofMIL-E-16400Gandconformingtothe
dripproof(45degrees)requirementsofMIL-STD-108.

3.4.3.2Airborneandstructurebornenoise.Theantennagroupshallconformto
theairbornenoiseacceptancelevelsas specifiedinTABLEII. Theantennagroup
shallconformto thestructurebornenoiseacceptancelevelsspecifiedinTABLE1-10
of NAVSEAO9OO-LP-O74-4O1O.Noiserequirementsshallbeinaccordancewith
APPENDIX60.2of NAYSEAO9OO-LP-O74-4O1O.
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TABLEII. Airbornenoiseacceptancelevels(dB).

FrequencyRange(Hz)

37.5-7575-150150-300300-600600-1.2k1.2k-2.4k2.4k-4.8k4.8k-9.6k

90 85 80 80 75 75 75 75

72 68 64 Numericalaveragebetween 44
300Hzand4800Hz shall

72 68 64 notexceed45dB. 44

3.4.3.3Lockingdevices.Lockingdevicesshallbe inaccordancewiththe
ShaftlockingdevicesparagraphofMIL-E-16400G.

3.4.3.4Controls,indicators,andpanellayouts.Thedesignof operatorand
maintenancepanellayouts,controls,and consolesshallbeinaccordancewith
MIL-STD-1472.TheabbreviationsofMIL-STD-12shallbeusedforlabeling,where
applicable.

3.4.3.4.1Controls.Controlswithcriticalsettingsorwhichrequiresetting
onlyoccasiona?~be providedwitha lockingdevice.

I 3.4.3.5Lifting-slingattachment.Theantennaassembly-radome(Unit1)design
shallincludeprovisionsforlifting-slingattachmentpoints.

I
3.4.3.6Mechanicalrequirements.Theantennaassembly-radome(Unit1)shall

be capableof mountingandoperatingwithina retractablefairedmastinthesail
of a submarinein accordancewithNAVSEADWGSSS-128-2477254andSS-171-4398596.

1“ 3.5 Physicalcharacteristics.Physicalcharacteristicsshallbe asspecified
in 3.5.1and3.5.2.

3.5.1 Dimensions.Dimensionsof theantennagroupequipmentshallnotexceed
thosedimensionsspecifiedinTABLEIII._.Dimensionsoftheantennaassembly-radome
(Unit1),hull-penetrationconnector(Unit3)9andcableassembly(Unit6)shallbe
as specifiedinNAYSEAmicrofilmreel28617Aandreel28617B.

3.5.2Weight.Maximumweightoftheantennagroupequipmentshallbeas
specffi,edi~ 111.

22
. .

Downloaded from http://www.everyspec.com



. .

MIL-A-29521(EC)

TABLEIII. Antennagroupphysicalcharacteristics.

Height Width Depth Weight
Nomenclature Unit ~~/(fnO) cm (in.) cm (in.) kq (lb}

Antennaassembly- 1 ~/ g/ ~1 281.2(620)
radome

I$ntennacontrol 2 26.7(10.5) 48.3(19.0) 48.0(18.88)36.7(81)
unit

Hull-penetration3 ~1 ~/ ~/ 22.7(50)
connector

Junctionbox, 4 18.1(7.12) 30.5(12.00)24.8(9.75) 10.0 (22)
port

Junctionbox, 5 18.1(7.12) 30.5(12.00)24.8(9.75) 10.0(22)
starboard

Cableassembly 6 ~/ ~/ ~/ 34.0(75)

GPS-IFFdiplexer 7 7.6(3.0) 17.2(6.76) 4.4(1.75) 0.7(1.5)

I

1/ Centimeters
Z/ Dimensionsshallbeis specifiedinNAVSEAmicrofilmreel28617Aand
reel286178..

3.6 Environmentalrequirements.Theantennagroupoutboardequipment(Unit1,
Unit3,andUnit andinboardequipment(Unit2,Unit4,Unit5,andUnit7)
shallconformto therequirementsspecifiedin3.6.1through3.6.7.

3.6.1 Ternerature.Theantenna-groupshallconformtotherequirements
+.specifiedin t e peratlngtemperaturerangesparagraphandtheNon-operating

temperaturerangesparagraphofMIL-~-16~_OGas specifiedina andb:

Range2 foroutboardequipment
~1 Range4 forinboardequipment

3.6.2 Humidity.Theinboardequipmentshallmaintainthespecified
performancewhenexposedto thehumidityenvironmentsspecifiedinMIL-STD-810,
Method507.2,ProcedureIII,exceptthattestingshallbeperformedfora totalof
fivecycles(120hours).

3.6.3 Shock.TheantennagroupequipmentshallwithstandtheGradeA,
ClassI,TypeA testforlightandmediumweightequipmentinaccordancewith
MIL-S-901,as modifiedbyAPPENDIXB.

.
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3.6.4 Vibration.
vibrationr-ts

3.6.5 Inclination.

TheantennagroupequipmentshallwithstandtheTypeI
ofMIL-STD-167-1.

The60-deareeinclinationrequirementofMIL-E-16400G
shall-applyto theantennagroup~~boardequipment.“

3.6.6 Hydrostaticpressure.Hydrostaticpressurerequirementsshallbe as
specifiedin3.6.6.1through3.6.6.3.

3.6.6.1Antennaassembly-radome.Theantennaassembly-radome(Unit1)shall
withstandthehydrostaticpressurecyclesspecifiedina throughd without
structuralfailure(see6.4.1),waterabsorptionin radomewalls,or leakagebeyond
theindicatedseals.Theprimarysealisformedby thecrush-ringsealand
externalplug. ThesecondarysealcomprisestheO-ringandtheinternalplug.

a. Radomeshell.1050psifor5 minutes(no
seal)

b. Radomeshell.1050psifor5 minutes(no
secondarysealwithprimarysealremoved)

c. Radomeshell.1050psifor1 hour
d. Radomecompletelyassembled:

eakagebeyondprimary

eakagebeyond

1. 1050psifor5 minutes
2. 6 psifor10minutes
3. J050psifor10minutes
4. 6 psifor1 hour
5. 1050psifor30minutes

3.6.6.1.1Antennaconnector.Theantennaassembly-radomebaseconnectorshall
conformto the~ydrostaticpressurerequirementsofMIL-C-24231.

3.6.6.2Cableassembl
~

Theoutboardwettedportionof thecableassembly
(Unit6) shal wltstand0.3kg/cm2(1000psi)of externalpressurefor1 hour
withoutevidenceof leakageor degradationofthecableor fitting.The”insulation....
resistancebetweeneachconductorandallotherconductors.in.thecableandto
ground,afterexposuretopressure,shallnotbe reducedbelow1000megohms,when
measuredimmediatelyafterexposuretopressure.

3.6.6.3Hull-penetrationconnector.Thehull-penetrationconnector(Unit5)
shallconformto-thehydrostaticpressurerequirementsofMIL-C-24231.
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3.6.7 Underwaterexplosion.Thehull-penetrationconnector(Unit5)shall
passunderwaterexplosiontestsinaccordancewithAPPENDIXB.

3.7 Electromagneticinterference(EMI)suppression.Theinboardequipment
shallbe designedtooperatecompatiblyina submarineelectromagnetic
environment.As a minimum,theantennagroupshallconformto therequirementsof
FIIL-STO-461forClassA5 equipment.TherequiredtestsareCEO1,CE03,CSO1,CS02,
CS06,CS09(forjunctionboxonly),REO1,RE02,RSO1,RS02SandRS030

3.8 Humanfactorsrequirements.Theantennagroupshallconformtothehuman
factorsoperationalandmaintenancedesigncriteriaofMIL-STD-1472andthe
requirementsspecifiedin3.4.3.4.

3.9 Safet
+

Allconstructionandmaterialinstallationperformedbythe
contractorsha be designedtopreventinjurytopersonnelor equipmentduring
installation,operation,andmaintenance.Thepersonnelsafetyshallbeas
specifiedintheSafety(personnelhazard)paragraphofMIL-E-16400Gandas
spec$fiedin 3.9.1through3.9.7.

3.9.1 Equipmentpowerconnectors.Equipmentpowerconnectorsfor115-VAC
inputpower,andinterconnectingalternatingcurrentpowercableconnectorsbetween
equipment,shallhaveonlythreepinsdesignatedA,B,andC. Pinassignmentand
colorcodeshallbe as specifiedinTABLEIV. Theblack-and-whitecolorcodeshall
bemaintainedfromtheinputconnectorpinstoallcomponentshavingthesame
voltageandfrequencyas theinputpower.

TABLEIV. Pinassignmentandcolorcode.
/

Pindesignation Conductorassignment Colorcode

A“ 115-VACreturn White
B Safetyground Green
c 115-VAChigh(hot) B1ack

3.9.2 Criticalcontrols.Criticalcontrols,theaccidentalactivationof
whichmaycausedamagetoequipment,injurytopersonnel,ordegradationof system
function,shallbe designedandlocatedsothattheyarenotsusceptibletobeing
movedaccidentally.

3.9.3 Drawerslides.Drawerslidedesignshallincludeprovisionstoprevent
accidentalderalllngand detachmentofequipmentfromtheslider.

3.9.3.1Supportstrength.Drawerslidesintheclosedandextendedpositions,
deterits,mounfingsurtaces,andotherattachmentmechanismswhichsupportequipment
shallhavea safetyfactorequaltotwicethemaximumanticipatedweight.

3.9.4 Leakaqecurrent.Theleakagecurrentofanyindividualunitofthe
antennagroupshallnotexceed5 mA at 115-VAC,60-Hz,single-phasesourcepower.-”
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I
3.9.5 EquipmentelectricalpowerON-OFFswitch.A switchfordisconnecting

equipmentfromallelectricalpowersystemsshallbemountedon theequipmentfront
panel.Thefunctionoftheswitchshallbeclearlylabeled.Theswitchshall
breakallpowerconductorsofthepowercircuit.

I
3.9.6 Powerindicatorlamp.A greenpowerindicatorlampshallbemounted

nearthepowerON-OEFswitchto indicatewhentheequipmentisenergized.Thelamp
shallbe connectedacrosstheinputpowerconductorson theloadsideoftheswitch.

I 3.9.7 Overcurrentdevicelocation.A fuseor anovercurrenttripunitof a
circuitbreakershallbeconnectedinserieswitheachungroundedconductoras
determinedby NFPA70-1988forgroundedsourcepower.

I
3.10 Identificationplateorpartnumbermarking.Eachpartorassemblythat

is separatefromotherunits(exceptfortransmissionlines)at thetimeof
deliveryshallcontainan identificationplatewhichshallbe inaccordancewith
TypeA, B, or C ofMIL-P-15024,exceptthatplasticis notacceptable.

I
3.10.1Weihtmarkin

~
Equipmentweighinginexcessof 15.8kilograms(kg)

(35pounds(Ibs havetheweightclearlymarkedontheexternalsurfaceof
theequipmentandreadilyvisibleduringinstallationandremoval.Themarking
shallbeas permanentas thenormallifeexpectancyof theequipment.

I 3.10.2ESDmarkin ItemssensitivetoESDshallbemarkedas specifiedin
A*3. ,3.10.2.1throug

I 3.10.2.1Assemblies.Assembliesshallbemarkedinaccordancewiththe
Assembliesparagraphot boD-STD-1686.

I 3.10.2.2Equipmentenclosures.Equipmentenclosuresshallbemarkedin
accordancewiththekquipmentenclosures.paragraphof DoD-STD-1686.

I 3.10.2.3Nonstandardparts.ESD-sensitivenonstandardpartsshallbemarked
withthesensitiveelectronicdevicesymbolspecifiedinMIL-STD-129.

I 3.11 Reliability.ThelowertestMTBF(01as definedinMIL-HDBK-781)of -
theantennagroupshallbe 850hours.

3.12 Maintainability.Theantennagroupinboardcomponentsshallhavea
mean-corrective-maintenance-time(Mc) notexceeding10minutesanda

tmaximum-corrective-maintenance-time95thpercentile)notexceeding1 hourwhen
correctivemaintenanceisaccomplishedat theorganizationallevelby replacement
of lowestassemblies(modules,printedcircuitboards,andchassis-mountedparts).
Correctivemaintenancetimeincludeslocalization,isolation,disassembly,
interchange,reassembly,alignment,andcheckoutforallcorrectivemaintenance.

3.13 Workmanship.Workmanshipshallbeas specifiedin3.13.1and3.13.2.
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3.13.1
Requirement

3.13.2

Generalworkmanship.
.

WorkmanshipshallconformtoMIL-STD-454,

Environmentalstressscreening.Theantennacontrolunitandjunction
boxshallwithstandtheenvironmentalstressscreeninqprocessspecif”edin
MIL-STO-2164.

-.

4. QUALITYASSURANCEPROVISIONS

4.1 Responsibilityforinspection.Unlessotherwisespecifiedin thecontract
or ourchaseorder,thecontractoris responsiblefortheperformanceof all
inspectionrequirementsas specifiedherein.Exceptasotherwisespecifiedinthe
contractorpurchaseorder,thecontractormayusehisownoranyotherfacilities
suitablefortheperformanceof theinspectionrequirementsspecifiedherein,
unlessdisapprovedby theGovernment.TheGovernmentreservestherighttoperform
anyof theinspectionssetforthinthespecificationwheresuchinspectionsare
deemednecessaryto assuresuppliesandservicesconformtoprescribedrequirements.

4.1.1 Responsibilityforcompliance.Allitemsshallconformto all
requirementsof SectIon3 andSectIon5. Theinspectionsetforthinthis
specificationshallbecomea partof thecontractor’soverallinspectionsystemor
qualityprogram.Theabsenceof anyinspectionrequirementsinthespecification
shallnotrelievethecontractorof theresponsibilityofassuringthatall
productsor suppliessubmittedto theGovernmentforacceptancecomplywithall
requirementsofthecontract.Samplinginqualityconformancedoesnotauthorize
submissionof knowndefectivematerial,eitherindicatedoractual,nordoesit
committheGovernmentto acceptanceof defectivematerial.

4.1.2 Governmentverification.Allqualityassuranceoperationsperformedby
thecontractorwillbe subJeCttoGovernmentverificationatanytime.
Verificationwillconsistof,butisnotlimitedto,a) surveillanceof the
operationstodeterminethatpractices,methods,andproceduresof thewritten
qualityprogramarebeingproperlyapplied,b)Governmentproductinspectionto
measurequalityof theproductto be offeredforacceptance,andc)Government
inspectionof deliveredproductsto assurecompliancewithallinspection
requirementsof thisspecification.Failureofthecontractorto promptlycorrect
deficienciesdiscoveredbyhimor ofwhichheisnotifiedshallbecausefor
suspensionof acceptanceuntilcorrectiveactionhasbeentakenor until
conformanceof theproducttoprescribedcriteriahasbeendemonstrated.

.
4.1.3 Qualityassurancetermsanddefinitions.Qualityassurancetermsused

inthisspecit~catlonshallbe asdefinedInMIL-S-TO-1O9.

4.2 Classificationof inspections.Theinspectionrequirementsspecified
hereinareclassifiedas specifiedina throughc:

a. Firstarticleinspection(see4.3)
b. Qualityconformanceinspection(see4.4)

Productioninspection(GroupA) (see4.4.1)-
:: Productioncontrolinspection(GroupB) (see4.4.2)

co Inspectionof packaging(see4.1O)

. .
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4.3 Firstarticleinspection.Unlessotherwisespecified(see6.2),one
antennagroupshallbe requiredforfirstarticleinspection.Firstarticle

inspectionshallconsistof allexaminationandtestingnecessaryto de~ermine
compliancewiththerequirementsof thisspecification.FirstarticleInspection
shallincludethetestsspecifiedinTABLEY.

Examinationor
test

surfaceexamination:
Dimensions
Ueight
Parts,materials,and
processes
Marking

Safety

Designandconstruction

Environmental
requirements:
Temperature
Humidity
Shock
Antennaassembly-
radome
Antennacontrolunit
Hull-penetration
connector
Junctionbox,port
Junctionbox,
starboard
Cableassembly
GPS-IFFdiplexer
Vibration
Antennaassembly-
radome

TABLEV. Examinationsand<

Requirement
paragraph

3.5.1
3.5.2
3.4.1through
3.4.1.3.3
3.10through
3.10.2.3
3.9through
3.9.3.1

3.~.~.~.~~hrougl

3:4:1:1:5:1,
3.4.1.1.5.2,
3.4.2.2,
3.4.2.3,
3.4.3.3,
3.4.3.4.1,
3.4.3.5,
3.4.3.6,3.9.5
through3.9.7

3.6.1
3.6.2

3.6.3
3.6.3

3.6.3
3.6.3

3.6.3
3.6.3
3.6.3

3.6.4

Test
aragraph

4.5.1
4.5.1
4.5.1
4.5.1

4.6

4.5.1

4.5.1

4.5.18
4.5.19

4.5.20
4.5.20

4.5.20
4.5.20

4.5.20
4.5.20
4.5.20

4.5.21

28

I

‘Sts.

First
article
nspection

x
x
x
x

x

x

x

x
x

x
x

x
x

x
x
x

x

)ualityconformance
inspe
Group
A

x
x
x
x

x

ion
Group
B

x

x
x

x
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TABLEV. Examinati[

Examinationor
test

Antennacontrolunit
Hull.-penetration
connector
Junctionbox,port
Junctionbox,
starboard
Cableassembly
GPS-IFFdiplexer
Inclination
Hydrostaticpressure

Underwaterexplosion
Cablecoldbendtest

EMIinterference
suppression
Leakagecurrent

Reliability

Maintainab~lity “

Airborneandstructure-
bornenoise
Mercuryandradioactive
material
SUBSAFErequirements

Enclosures
Magneticpermeability
Simultaneousoperation
Insertionloss
Structuralwelding
Soldering .
Primepower
Humanfactors
Generalworkmanship

Requirement
paragraph

3.6.4

3.6.4
3.6.4

3.6.4
3.6.4
3.6.4
3.6.5
3.6.6through
3.6.6.3

3.6.8
3.3.10

3.7

3.9.4

3.11

3.12

3.4.3.2
3.4.1.2.1

3.4.1.2.2,
3.4.1.2.2.1

3.4.3.1
3.4.1.2.3
3.2.1.2
3.3.11
3.4.1.3.2
3.4.1.3.3
3.4.2.1
3.4.3.4,3.8
3.13.1

s andtest:

Test
paragraph

4.5.21

4.5.21
4.5.21

4.5.21
4.5.21
4.5.21
4.5.22
4.5.23,
4.5.23.1
4.5.1
4.5.1

4.5.24

4.5.25
through
4.5.25.;
4.7
through
4.7.7.1
4.8
through
4.8.3

4.5.1
4.5.1,
4.5.16
4.5.17.1

- Continued.

First
article
inspection

x

x
x

x
x
x
x

x
x
x

x

x

x

x

x

x

through
4.5.17.1.5x
4.5.1
4.5.1
4.5.2
4.5.14
4.5.1
4.5.1
4.5.1
4.5.1
4.5.1

!9

x
x

1
x
x
x
x
x

Qualityconformance
inspection

=

x

(Fore

x

x

:h
cablelot)

x

x-

x

x

x

x

x

x

x

..
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TABLEV. Examination:andtests- Continued.
~ ‘1 1 Jalityconformance

ExaminationOr
test

Environmentalstress
‘screening:
Antennacontrolunit
Junctionbox,port
Junctionbox,
starboard
GPS-IFFdiplexer
Performancetest
Pre-andpost-test
functionalverifi-
cation
VSWR

Pattern

RF powerinput
Gain

Polarization

Antennagroup
function

Antennagroup
interfaces

MF and-HF-atitenna
performance
characteristics
MF andHF antenna
efficiency

UHFdipoleantenn~
performance
characteristiccs
UHFLOSperformance
requirements
NAVSATperformance
requirements
UHFSATCOM(low-angl[
performance
requirements

Requirement
paragraph

].13.2
1.13.2
1.13.2

1.13.2

3.3.lc,3.3.2c,
3.3.3c,3.3.4e,
3.3.5C
3.3.ld,3.3.2d,
3.3.3d,3.3.4b,
3.3.5d,3.3.7c
3.3.12
3.3.2e,3.3.3e,
3.3.5e
3.3.2f,3.3.3f,
3.3.4d,3.3.5f

3.2.1,”
3.2.1.1,3.2.i.:
through-3.2.7

3.2.8
3.3.1

3.3.1.1

3.3.2

3.3.2.1

3.3.2.2

3.3.2.3

First
Test article

)aragraphinspection

4.9
4.9
4.9

4.9
4.5.2

4.5.3

4.5.4

4.5.5
4.5.15

4.5.8

4.5.9

4.5.2

4.5.1
4.5.2,
4.5.6

4.5.2,
4.5.7
4.5.2

4.5.2

4.5.2

4.5.2

30

x
x
x

x
x

x

x

x
x

x

x

x

x

x

x
x

x

x

x

inspe~
Group
A

x

x

x

x

on
roup
B

x

x

x

x

.x

x
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TABLEV. Examinatii

Examinationor
test

UHFhelixantenna
performance
characteristics .
GPSantenna
performance
characteristics
GPSamplifier-filter:
Amplifiergain
Gainflatness
Noisefigure
Compressionpoint
Filterrejection
Inputor outputVSWR
GPSantenna-filter-
preamplifiercombined
characteristics

IFFantennaperformance
characteristics
Depthtransducer
performancecharac-
teristics
Outputvoltage
Impedance
Pressure
VLFantennaperformance
characteristics:
Frequencyrange
Effectiveheight
Loopdecoupling
LoopQ
Loopinductance
VLFoutputrequire-
ments
Preamplifiers -
Frequencyresponse
Phasedifference
Phase-shiftvariation
Harmonicdistortion
Phaseresponse
Sensitivity
UHFswitchdeck:
VHFandUHF
preamplifier
Noisefigure

Requirement
paragraph

s andtests- Continued.

Test.
paragi%ph

3.3.3

3.3.4

3.3.4.1
3.3.4.1
3.3.4.1
3.3.4.1
3.3.4.1
3.3.4.1
3.3.4.2

3.3.5

3g3.6

3.3.6.1
3.3.6.2
3.3.6.3

3.3.7a
3.3.7b
3.3.7d
3.3.7e
3.3.7f

3.3.7.1“
3.3.7.1.1
3.3.7.1.2
3.3.7.1.3
3.3.7.1.4
3.3.7.1.5
3.3.7.1.6
3.3.7.1.7

3.3.8.1

3.3.8.1

31

4.5.2

4.5.2,
4.5.10

4.5.2
4.5.2
4.5.2
4.5.2
4.5.2
4.5.2
4.5.2

4.5.2

4.5.2

4.5.2
4.5.2
4.5.2

4;5.2
4.5.11
4.5.2
4.5.2
4.5.2

4.S.2
4.5.2
4.5.12
4.5.2
4.5.13
4.5.2
4.5.2
4.5.2

4.5.2

4.5.2

First
article
inspection

x

x

x
x
x
x

“x

;

x

x

x
x
x

x

;
x
x

x

{

:
x
x
x

x.

x

Qualityconformance
insp(
Group
A

x

:
x

;
x

---

x

x
x
x

x

tion
-

B

x

x

x
x
x
x

x

x
x

..
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TABLEV. Examinationsandtests- Continued.

Qualityconformance
First inspection

Examinationor Requirement Test artic1e Group Group
.test paragraph paragraphinspection A B.

,F.?’equencyresponse 3.3.8.1 4.5.2 x x
Gain 3.3.8.1 4.5.2 x
Compressionpoint 3.3.8.1 4.5.2 :

Antennacontrolunit 3.3.9 4.5.2 :
performancecharac-
teristics
Cableassembly 3.3.10 4.5.2 x
performancecharac-
teristics
Attenuation 3.3.10.1 4.5.2 “x’ x
VSIIR 3.3.10.2 4.5.2 x x

i

4.4 Qualityconformance~nspection.Qualityconformanceinspectionsshallbe
as specifiedIn4.4.1 through4,4.4.

4.4.1 Productioninspection(GroupA). Productioninspectionshallbe ‘
conductedon everyantennagroupofferedfordelivery.Productioninspectionshall
comprisesuchexaminationsandtestswhichwillprovetheworkmanshipandreveal
omissionsanderrorsof theproductionprocess,suchas functionalandperformance
testsat a limitednumberofpointsintherequiredrange,testswhichdetect
deviationsfromdesign,andtestswhichdetecthiddendefectsofmaterials.
Productioninspectionshallconsistof theexaminationsandtestsspecifiedin
TABLEV, GroupA.

4.4.2 Productioncontrolinspection(GroupB). Productioncontrolinspection
shallbe conductedon a samplingbasisas specifiedherein,andshallconsistof
examinationsandtestswhichencompassfunctionalandperformanceteststhroughout
theentirerangeof operation,teststodeterminedeviationsintheprocessesand
equipmentrequiredto-fabricatetheantennagroup,andenvironmentalteststoprove
thedurabilityof thematerials,parts,units,andtheantennagroupasa whole.
Oneantennagroupshallbe selectedfromeachsixconsecutiveproductionantenna
groupsforsubmissionto GroupB samplingtests.Theantennagroupssubmittedfor
GrouDB samDlin~testsshallbe selectedbytheprocuringactivityandshallbe
representative~f currentproduction.Thesetestsshall-beperfo-medonthe
completeantennagroupasofferedfordelivery.Productioncontrolinspection
shallincludetheexaminationsandtestsspecifiedinTABLEV, GroupB. Failureof
thesampleunittoconfomtoprescribedrequirementsshallconstitutea failure
andshallbe causeforrejectionof thesampleunit. GroupB inspectionshallbe
performedon antennagroupsthathavepassedGroupA inspectionspecifiedin
4.4.1.Theantennagroupsshallconformtotherequirementsofproductioncontrol
inspectionpriorto releaseforshipment.
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4.4.2.1Rejectedunits. Ifanantennagroupisrejected,thecontractor
maym“thdrawtleunitfromfurtherinspection.Thecontractormayalsorework
therejectedunitto correctthedefect(s)andmayreinspecttheunit.
Productioncontrolinspectionforrejectedunitsshallbeas specifiedin
4.4.2.Rejectedunitsshallbe keptseparatefromnewunitsandshallnot
losetheiridentity.

4.4.3 Nonconformancecorrectiveactionandretest.Ifa sampleunit
failstheinspectionspecifiedin4.4.2,thecontractorshallimmediately
investigatethecauseof thefailureandshallimplementthecorrectiveaction
necessaryto correcttheunitsofproductwhichweremanufacturedunderthe
sameconditions,materials,processes,andsoforth.Theantennagroupshall
thenbe retested.

4.4.4 Reinspectionof conformingpreductioncontrolinspectionsample
units.Unlessotherwisespecifjed(see6.2) sampleunitswhich b
=cted to,andhavepassed,productionco~trolinspectionmayb~v~cc~~ed

h

on thecontract,providedalldamagehasbeenrepairedandtheantennagroups
areresubjectedto,andpass,productioninspection.

4.5 Testmethods.Testmethodsshallbe asspeciffedin4.5.1through
4.5.25.2.Testingshallbe performedatambientpressureandroomtemperature
unlessotherwisespecifiedherein.

4.5.1 Examinationsandtests.Examinationsandtestsspecifiedherein
shallbe conauctedin accordancewiththeapplicableinspectionproceduresof
MIL-E-164006andGovernment-approvedtestprocedures.It shallbe the
responsibilityof thecontractortoprovideallcables,connectors,test
instrumentation,testfacflfties,andotherdevicesrequiredto setupand
performalltestsat thecontractor’splant,or otherplaceof test,toverify
compliancewiththerequirementsspecifiedherein.Hhentheantennagroupis
testedas a system,thecontractorshallprovideinterconnectingcables
adequateto simulaterealisticinstallationconditions;thatis,length,
attenuation,andshieldingshallbeasidenticalaspossibletoactual
installations. ..—

4.5.2 Performancetest. Theantennagroupshallbe subjectedto a
performance%estto determinecompliancewiththeperformanceparametersand
safetyrequirementsspecifiedherein.

4.5.3 Pre-and-post-testfunctionalverification.Priortoproceeding
withanyof theGroup environmentaltestmethods,thetestitemshallbe
operatedunderstandardambientconditions.Mhenoperationof thetestitem
is requiredduringthetestexposure,theoperationandperformancechecks
shallbe of sufficientdurationorshallberepeatedatappropriate
intervals.Thetestitemshallbevisuallyexamined.Ifa testchamberis
usedforthetest,a visualexaminationofthetestitemwithinthechamber
shallbe performedat testconditions,whenpossible.Uponcompletionofthe
test,a visualexaminationof thetestitemshallbeperfomedagainafterthe ..
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testitemhasbeenreturnedto standardambientconditions.Deterioration,
corrosion,or changeintolerancelimitsof anyinternalor externalparts
whichcouldin anymannerpreventthetestitemfromconformingto operational
serviceormaintenancerequirements,shallprovidereasonto considerthetest
itemas havingfailedtowithstandtheconditionsof thetest. Leakageor
degradationof impregnatingcompoundsshallbeconsidereddamageandcausefor
rejection.Performancetestsshallbeconductedon thetestitemto determine
whetherthetestitemsuffersperformancedegradationresultingfromexposure
to thetestconditions.Performancetestingshallinclude,butnotbe limited
to,measurementsof VSWRandinsertionlossforcomparisonwith
previously-obtainedmeasurementvalues.Degradationof performanceshallbe
reasonforfailure.

4.5.4 VSWR. Testsshallbeconductedto determineconformancewiththe
requirements~3.3.lc,3.3.2c,3.3.3c,3.3.4e,and3.3.5c.Measurements
shallbemadeat 100-kHzincrementsfrom2.0MHzto3.0MHz,200-kHz
incrementsfrom3.0MHzto 7.0MHz,0.5MHzincrementsfrom7.0MHzto 14MHz,
andl-MHzincrementsfrom14.0MHzto30.0MHz. Sweptfrequencymeasurements
shallbemadefrom225MHzto 400MHz,950MHzto 1150MHz,1217.6MHzto
1237.6MHz,and1565.42MHzto 1585.42MHz.

4.5.5 Pattern.Testsshallbeconductedtodetermineconformanceto the
requirements~.ld, 3.3.2d,3.3.3d,3.3.4b,3.3.5d,and3.3.7cinboththe -
specifiedhorizontalandverticalplanes.

4.5.6 Bandwidth.Te&s shallbeconductedtodetermineconformanceto
therequirementsof ~.3.le.Bandwidthshallbemeasuredat 2.25MHz,4 MHz,
14MHz,and30 MHzin bothHF-onlyandmultifunctionmodes.

4.5.7 Efficiency.Testsshallbe conductedtodetermineconformanceto
therequirementsof 3.3.1.1.Efficiencymeasurementsshallbe conductedat
2 MHz,2.4MHz,3 MHz,5MHz, 20MHz,and30 MHz.

4.5.8 Gain. Antennagainofeachantennagroupproductionunitshallbe “
measuredin=rdance withthetestproceduresspecifiedin-APPENDIXA for
theUHFdipoleantenna,UHFhelixantenna,andIFFantennato determine
conformanceto therequirementsof3.3.2e,3.3.3e,and3.3.5e.

4.5.9 Polarization.Testsshallbeconductedtodetermineconformance
to therequirementsot 3.3.2f,3.3.3f,3.3.4d,and3.3.5f.Testsshallbe
madeatonepointwithineachspecifiedfrequencyrange.

4.5.10GPSfrequencyresponse.Testsshallbeconductedtodetermine
conformanceto therequirementsot3.3.4a.Testsshallbeconductedat
1217.6MHzandat incrementsof 5 MHzfrom1217.6MHzto 1237.6MHz. Tests
shallalsobe conductedat 1565.42MHzandat incrementsof 5 MHzfrom
1565.42MHzto 1585.42MHz.
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4.5~11 Effectiveheight.
conformanceto therequirements
antennashallbemeasuredat 20

MIL-A-29521(EC)

Testsshallbeconductedtodetermine
of 3.3.7b.Theeffectiveheightof theVLF
kHzand120kHz.

4.5.12VLFfrequencyresponse.Testsshallbeconductedtodetermine
conformanceto therequirementsof3.3.7.1.2.Measurementsshallbemadeat
10kHz,14 ktfz,andat incrementsof 10kHzfrom20 kHzto170kHz.

. . 4.5.13 VLFphase-shiftvariation.Testsshallbeconductedbyapplying
a 100kHzinputsignalthroughtheVLi-antenna.TheVLFoutputfromthe
antennaassembly-radomeshallbe terminatedin50ohms+10ohms.

4.5.14 Insertionloss. Teststo determineconformanceto the
requirementsot3311 sha~lbeconductedat 150MHz,300MHz,400MHz,
950MHz,1150MHz:i227.6MHz,and1575.42MHz.

4.5.15RF powerinput.Testsshallbeconductedtodetermine
conformancetotherequirementsof 3.3.12.MF andHFantennaRFpowerinput
shallbemaintainedat 1000W CW for5 minutesateachoffourfrequencies
(onebetween2 MHzand3 MHz,onebetween4MHz and12MHz,onebetween14MHz
and20MHz,andonebetween20MHzand30MHz).UHFdipoleantennaRFpower
inputshallbemaintainedat 100W CW for15minutesateachof four
frequenciesbetween225MHzand400MHz. UHFhelixantennaRF powerinput
shallbemaintainedat 100W CW for15minutesateachoffourfrequencies
between225Mtizand400MHz. IFFantennaRFpowerinputshallbemaintained
at 1000W witha 10percent’dutycyclefor15minutesateachof four
frequenciesbetween950MHzand1150MHz.

4.5.16Mercurycontamination.Antennagroupsthathavepassedall
requiredexaminationsandtestsandarereadyforpackagingshallbe tested
formercurycontamination.Eachunitmaybe-testedindividually.Theantenna
assembly-radomemaybe testedby assembly.Thetestspecifiedin a andb
shallbe conductedto determinewhethercontaminationofmercuryexists:

a. Theequipmentandpackagingmaterialshallbe enclosedina
polyethylenebagor close-fitting,airtightconta~nerandplacedinanovenat
52.0oC~2.8oCfor1 hour.

b. Thetrappedairinthebagshallbe sampledandmeasuredfor
metallicmercurycontamination.Ifthemercuryvaporcontaminationexceeds
0.01milligrampercubicmeter,theequipmentshallberejected..

4.5.17 SUBSAFErequirementsandcertification.SUBSAFErequirementsand
certificationshallbe as speclf~edIn4.5.1/.1through4.5.17.1.5.

4.5.17.1Welding.Meldingshallbeasspecifiedin4.5.17.l.lthrough
4.5.17.1.5

4.5.17.1.1Electrodes.Quantitativetestreportsofthechemicaland
mechanicalpropertiesof electrodesconforming.toMIL-E-22200,shallbe
submittedforapproval.

. .
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4.5.17.1.2Procedures.Writtenprocedurescoveringallwelding
processesutilizedinmanufactureof thehull-fittinginaccordancewith
MIL-STD-278shallbe submittedforapprovalto theNavalShipSystems
EngineeringStation(NAVSSES),Code06,Philadelphia,PA 19112.Welding
procedureswhichhavenotbeenpreviouslyapprovedby NAYSSESshallbe
submittedforapprovalwiththeresultsof theweldingprocedurequalification
as specifiedin theMeldingprocedurequalificationSectionofMIL-STD-248.

4.5.17.1.3Qualification.Proceduresineffect(approvedby NAVSSES)
andqualificationrecordsot eachindividualwelderperformingweldingshall
be in accordance

4.5.17.1.4
withMIL-STD-278
on eachdrawing.

4.5.17.1.5

withMIL-STD-248.

w“
Designofweldedjointsshallbe inaccordance

D-22. Jointdesigndesignationshallbedesignated
Jointdesignsshallbe designatedintheweldprocedure.

Nondestructivetestinu.AllweldsinthePrimaryboundary
(see6~4~6)-andsecondaryboundary(see6.4.7)requiredyepenetrantor -

u

magneticparticleinspection.Inadditionto dyepenetrantormagnetic
particleinspection,allfull-penetrationweldsshallhave100-percent
radiographicinspection.Allinspectionshallbe inaccordancewith,
MIL-STD-271.

4.5.18Temperaturetest. Theequipmentshallbetestedinaccordance
withMIL-STD-%1OMethod01.2,ProcedureI andProcedureII,and
Method502.2,Pr~cedureI andProcedure11,to determineconformanceto the
requirementsof 3.6.1.

4.5.19Humidity.Theequipmentshallbetestedtodetermineconformance
to therequir~f 3.6.2.

4.5.20Shock.Theantennagroupequipmentshallbe hard-mountedtothe
shocktableby a testfixtureandsubjectedto theshockinputsofMIL-S-901,
asmodifiedbyAPPENDIXB, forGradeA, ClassI,TypeA equipment.The
antennagroupshallbemountedtothetestfixturein thesamewaythatthe
antennagroupisto bemountedintheship.Themediumweight,highimpact
shocktableshallbe usedforthistest. Theequipmentshallbe energized
duringeachshockblow. Theequipmentshallbe inoperatingconditionbefore
andaftereachshockblow. InsertionlossandVSWRof theantennashallbe
measuredbeforeand’afterthet~ston theantennaassembly-radome.Operation
of theantennacontrolsandind~catorsshallbe verifiedbeforeandafterthe
teston theantennacontrolunit.

4.5.21Vibration.Theantennagroupequipmentshallbehard-mountedto
thevibrationtableby a testfixtureandsubjectedto theamplitudeinputsof
MIL-STD-167-1,theVibratorydisplacementofenvironmentalvibrationtablefor
eachof threeorthogonalaxes(principalaxisofunits).Thefrequencyrange

.’.

shallbe 4 Hz to 33Hz. Theantennacontrolunitshallbeboltedto thetest
fixturein thesamewaythattheantennacontrolunitwillbemountedto the -
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rack. Theresonantfrequencyof thefixtureshallbe greaterthan75Hz.
InsertionlossandVSWRof theantennashallbemeasuredbeforeandafterthe
teston theantennaassembly-radome.Operationof theantennacontrolunit
controlsandindicatorsshallbe verifiedbeforeandafterthetestonthe
antennacontrolunit.

4.5.22 Inclinationtest.The
with~e-Incl~natlontestparagra~h

equipmentshallbe testedinaccordance
ofMIL-E-16400Gtodetermineconformance

to therequirementsof 3.6:5.- -

4.5.23Hydrostaticpressure.Eachantennaassembly-radome,outboard
cableassembly,andhull-penetrationinsertshallbe subjectedto a
hydrostaticpressuretestto determineconformanceto therequirementsof
3.6.6.

4.5.23.1Vacuumleak. Followingthehydrostaticpressuretestof4.5.23
on theantennaassembly-radomeandstabilizationof theunitto room
temperature,theunitshallwithstanda partialvacuumequivalenttoa
pressureof 71 centimetersofmercuryfora minimumperiodof 2 hours.
Indicatedpressurereadingstaken15minutesafterevacuationandat theend
of thetestperiodshallbe compared.Thedeviationshallbe within
10percent.

4.5.24EMIsuppression.Therequirementsof 3.7shallbe verifiedby
testsperformedin accordancewithMIL-STD-462.Thetestsshallemployswept
frequencyspectrumanalysisandprovideannotateddataplots.

4.5.25
steady-state

Leakagecurrenttest.
powerlinevoltageand

THISTESTMAYBE HAZARDOUS
EQUIPMENTDURINGTHETEST.

Leakagecurrentshallbemeasuredat the
frequencyofl15V, 60 Hz.

WARNING

DUETOTHEUNGROUNDED
DONOTTOUCHEXPOSED

-.. W-THOUTADEQUATEELECTRICALSHOCKPROTECTION.

THEUNITEDSTATESGOVERNMENTNEITHERASSUMESNOR
RESPONSIBILITYFORANYINJURYORDAMAGETHATMAY
RESULTOF THISTEST.

.

CONDITIONOFTHE
METALSURFACES

ACCEPTS
OCCURDURING

4.5.25.1Equipmenttestconnections.Afterpowerremoval,each
equipmentdirectlyconnected toanexternalpowersourceandunitsdera
Dowerfromtheeciufpmentshallbeplacedonan insulatedsurface.All

ORASA

ving
safety

groundconductorsbetweentheequipmentandunitsderivingpowerfromthe
equipmentshallbe intact.Thesafetygroundconductorbetweentheequipment
undertestandthesourcepowershallbeopenedduringthetest. OBSERVE
WARNINGSTATEMENT.Theequipmentshallbeconnectedas showninFIGURE5.

. .
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. .

4.5.25.2Measurement.Leakagecurrentshallbemeasuredontheequipmentin
itsnormaloperatingconfiguration.Equipmentcontrolsineachoperatingmode
shallbe suchthatmaximumpower will be ut~lized during leakage current
measurements. The leakage current shall be determined by the voltage-drop method.
A truermsvoltmetershallbe used. Thevoltagemeasuredacrossthe1500-ohm
resistor,whenequalto7.5V,represents5 mA of leakagecurrent.Theoverall
measurementerrorshallnotexceed5 percent.Theprobeshallbe usedonall
externalconductingpartssuchascase,connectorhousings,recessedcalibrationor
adjustmentcontrols,andcontrolshaftswithknobsremoved.Thevoltageshallbe
measuredfromeachparttogroundforeverycombtnattonof switchpositions
availableinFIGURE5. Theopensafetygroundconductorshallbe reconnected
immediatelyafterthetestiscompleted.

4.6 Identificationandmarkinq.Examinationsshallbeperformedtodetermine
conformanceto therequirementsof 3.10,3.10.1,3.10.2.1through3.10.2.3.

4.7 Reliabilityqualificationtest.Thefirstarticleantennagroup
(includingallunits)shallbe subjectedtoa fixed-durationqualificationtestin
accordancewiththegeneralrequirementsandTask302ofMIL-STD-781and
MIL-HDBx-781forCategory38 equfpment.Testingshallproceedtoa decisionin
accordancewiththecriteriaspecifiedforCategory3Bequipment,TestPlanXXI-D
of MIL-HDBK-781.Thistestingshallbecompletedtoanacceptdecisionbeforeany
productionantennagroupscanbe accepted.Theoperationaldutycycleandtest
conditionsshallbe as specified4.7.1through4.7.7.1.

4.7.1 Dutycycle.lhe~antennagroupundergoingreliabilitytestingshall
oDeratecontinuously.exceotfora shutdownDeriodof4 hours
168hours of testin~; The’ shutdown shalloccurwhenthetest
approachingandatOoC. .

4.7.2 RF powertesting.Duringreliabilitytesting,the
be subjecteto~ specifiedMF andHF,UHF,andIFF
every24 hours.

diuringeviry
temperatureis “

antennagroupshall
power transmissions

4.7.3 Temperaturecyclinq.Theantennagroupshallbe subjectedtorepetitive
temperaturecycling.A temperaturecycleshallconsistof4 hoursapproachingand
atOoCfollowedby4 hoursapproachingandat 500C.

4.7.4 Vibrationcycling.The antenna groupshallbe subjectedtocontinuous
repetitivesinesweepvibrationwithfrequencyrangeof4 Hzto33 Hzto4 Hz. The
vibration amplitude ihall be 0.58mm +0.102mm (0.020 in. ‘0.004 in.). The time to
sweep the frequency upanddownshall~e10minutes+2mintites.Thereshallbe no
vibrationcyclingduringthedutycycleshutdownper~od.

4.7.5 Voltae cyclin
~

Inputvoltageshallbemaintainedat 110percentof
nominalfort e Irs ourtesttemperaturecycle,atthenominalvalueforthe
secondtestcycle,andat 90percentofnominalforthethirdtestcycle.The
cyclingprocedureshallbe repeatedcontinuouslythroughoutthetest.

. .

39

Downloaded from http://www.everyspec.com



-, .

MIL-A-29521(EC)

I 4.7.6 Performancemeasurement.Duringreliabilitytesting,VSWRandinsertion
lossmeasurementwithinallfrequencybandsshallbemadeevery24 hours.

4.7.7 Failure.Theprocuringactivityshallbenotifiedof failuresduring
reliabilitytesting.Theprocuringactivityshallclassifyfailuresinaccordance
withtheFailurecategoriesparagraphofMIL-STD-781.Whentwoor morereplaceable
assembliesfailsimultaneously,eachshallbecountedasa separatefailure,even
thoughoneormoreof thefailuresmaybe dependent...

I 4.7.7.1Post-testingequipmentdisposition.At thecompletionof reliability
testing,thetestedantennagroupshallberefurbishedasdirectedby theprocuring
activityfordeliveryas productionor trainingunits.

I
4.8 Maintainabilitydemonstration.Thefirstarticleantennagroupshallbe

subjectedto a maintenancecapabilityanddiagnosticsdemonstrationat the
organizationallevel.Thedemonstrationshallbeperformedbyqualified
techniciansandshallverifyconformancetotheMetrequirementspecifiedin3.12.

I 4.8.1 Demonstrationconditions.Themaintainabilityrequirementsshallbe
demonstratedinaccordancewithMIL-STD-471,TestMethod9.

I 4.8.2 Demonstrationenvironment.Thedemonstrationshallbe performedin an
environmentsimilarto thatinwhichtheantennagroupwillbe installed.

4.8.3 Acceptanceor rejection.Themaintainabilitydemonstrationshall
exhibitthattheantennagroupconformstotheacceptcriteriapriorto delivery.
Failureto conformto therequirementsshallbecauseforrejectionof the
demonstration.Ifa rejectdecisionisreached,theprocuringactivityshallbe
immediatelynotified.Thecontractorshall,atnoadditionalcostto the
Government:

I
a. Developan approachforredesignorcorrectionofalldeficiencies,

and
b. Uponapprovalof an approach,thecontractorshallrepeatthe

demonstrationuntilan acceptdecisionisreached.

4.9 Environmentalstressscreening.Environmentalstressscreeningsha?lbe
conductedon theantennacontrolunitandjunctionboxinaccordancewith
MIL-STD-2164.Priorto proceedingwithantennagroupenvironmentalstress
screening,leakagecurrentof theantennacontrolunitshallbetestedin
accordancewith4.5.25,insert$onlossofthejunctionboxshallbe testedin
accordancewith4.5.14,andallcontrolfunctionsof theantennacontrolunitshall
be verifiedwiththeantennagroupconnectedasa system.Immediatelyfollowing
environmentalstressscreening,thesetestsshallbe repeated.Degradationof
performanceshallbe reasonforfailure.

I ‘thth
4.10 Inspectionof packaging.Inspectionshallbeperformedto ensure

conformancewl e requirementsof Section5.

40
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I
5. PACKAGING

(Thepreparationfordeliveryrequirementsspecifiedhereinapplyonlyfor
directGovernmentprocurements.Preparationfordeliveryrequirementsof
referenceddocumentslistedinSection2 do not applyunless specificallystatedin
thecontract.Preparationfor deliveryrequirementsforproductsprocuredby
contractorsshallbe specifiedintheindividualorder.)

5.1 Preservation,packaging,packing,andmarking.Unlessotherwisespecified
~erein, preparation for delivery shall be inaccordancewiththeapplicablelevels
of preservation,packaging,packing,andmarkingspecifiedinMIL-E-17555(see 6.2).

6. NOTES

6.1 Intendeduse. The antenna group, coveredbythisspecification,is
intended~oruseon SSNsubmarines.

6.2 Orderingdata. Procurementdocumentsshouldspecify:

a. Title, number, and date of this specification
b. Number of first article samples to be submitted ifotherthan

specifiedin4.3
Uhenreinspectedproductioncontrolsampleunitsmaynotbeaccepted

(see 4.4.4;”
d. Levelsof preservation,packaging,packing,andmarking(see5.1)

.
6.3 Firstarticle.Whena firstarticleinspectionisrequired,theitem

shouldbe a firstproductionitem.Thefirstarticleshouldconsistofoneunit.
ThecontractingofficershouldtncludespecificInstructionsinacquisition
documentsregardingarrangementsforexaminations,approvalof firstartfcletest
results,anddispositionof ffrstartfcles.Invftatfonsforbfdsshouldprovide
thattheGovernmentreserves the rfght to wafve the requirement forsamplesfor
firstarticleinspectionto thosebiddersofferinga productwhfchhasbeen -
previouslyacquiredor testedby theGovernment,andthatbiddersofferingsuch
products,whowfshto relyon suchproductionor test,mustfurnfshevfdencewith
thebidthatpriorGovernmentapproval~spresentlyappropriateforthepending - - -
contract.

6.4 Definitions.Definitionsof termsusedfnthisspecificationare given in

6.4.1through6.4./..

6.4.1 Failure.Failureisdeffnedas anymalfunctionor parameterdeviation
thatpreven~equfpment fromperformingwfthintheoperationalrequirements
specifiedherein.

6.4.2 Fittina.Fittfnasaredefinedasallftemsandassemblieswhfchare-.--— --—- --
attachedeithermechanicallyor areweldedtopressure-hullpenetrations,
pressure-hullinserts,or pressure-hullplatfng.This includes structural pipfng,

mechanical, tubes, antennas and electrical pressure-hull fittin9ss and mechanical -..
stuffing boxes subject to primary andsecondaryboundaries.
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..

6.4.3 Inboard. Inboard is defined as the space contained within the submarine
pressure hu~

6.4.4 Outboard. Outboard is defined as the space exterior to the submarine
pressure hull.

6.4.5 Penetrations. Penetrations are defined as structural compensation parts
suchas sleeves,hullvalvebodies,antennas,andtrunkswhichpassthroughandare
weldedto thepressureenvelope,closurebulkheads,hardtanks,andother
structuressubjectto thedifferentialof seapressureto internalhullpressure.

6.4.6 Primaryboundary.Theprimaryboundaryisdefinedas anymaterialwhich
excludesseapressureat afltimes.

6.4.7 Secondaryboundary.Thesecondaryboundaryisdefinedas anymaterial
whichexcludesseapressurefntheeventofprimaryboundarymaterialfailure.

6.5 Subjectterm(keyword)listing.

AN/BRA-34(v), AN/BRA-34A(v),AN/BRA-34B(v),
AntennaGroup

AntennaGroup,AN/BRA-34(V),AN/BRA-34A(V),
AN/BRA-34B(v)

Intendeduse: SSNsubmarines

—..— .

●
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APPENDIXA

RELATIVEGAINMEASUREMENTS

10. SCOPE

10.1 Scoe.
+

ThisAPPENDIXcoverstherelativegainmeasurementstest
approach,tes setup,andtestprocedures.ThisAPPENDIXis a mandatorypart
of thespecification.TheinformationcontainedhereinisIntendedfor
compliance.

20.

20.1

30.

30.1

APPLICABLEDOCUMENTS

ThissectionisnotapplicabletothisAPPENDIX.

REQUIREMENTS

Testapproach.Antennagatnofeachantennagroupproductionunit
shallbemeasuredin accordancewiththetestsetup(see30.2)andtest
procedures(see30.3).Resultsobtainedfromthistestshallbe comparedto
therequirementsshowninFIGURE6,FIGURE7, andFIGURE8, fortheUHFdipole
antenna,UHFhelixantenna,andIFFantenna,respectively.Failureofthe
antenna,asmeasured,to conformtoorexceedtherequirementsshownin
FIGURE6, FIGURE7, orFIGURE8, asapplicable,shallbecauseforfailure.

.

150 200 2s0 300 3s0 400
MHz MHz MHz MHz MHz MHz

FREQUENCY

FIGURE6. UHFdipoleantennaqainrequirements.
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30.2 Testsetu Relativegainmeasurementtestsetupshallbeas
.dirou,h 30.2.3.specifiedIn

30.2.1Testequipment.Relativegafnmeasurementtestequipmentshall
be as specifiedinT~Lk ~ * orequivalent.

. .

TABLEVI. Relativegainmeasurementstestequipment.

Equipment

RF analyzer
RF detector
Printer
Commercially-avail able”

test dipole antenna
Horn antenna
RF cableand
connectorassemblies

Manufacturer

Hi 1 tron
kliltron
Miltron
Various

Scientific Atlanta
Various

Model IQ uantity

6407 1
6400-71N50 1
2225C 1
Various 1

TAF1.0 1
Various As required

30.2.2Testconfiguration.Ttteantennagroupshallbepositionedso
thattheleadingedgeof theantennaassembly-radomeisfacingthetest
antenna.TheUHFdipolean$ennashallbe verticallyorientedsothatthe
antennais5.48m (18ft}abovethegroundplane.Hhiletakingmeasurements,
thetestantennashallbe a horizonanglerelativetotheUHFdipoleantenna
and IFF antenna. Thetestantennashallbe locatedatanelevationangleof
15 degreesrelativeto theUHFhelixantenna.The test configuration forUHF
dipoleantennaandUHFhelix antenna relative gain measurements shall be as
shownin FIGURE9. ThetestconfigurationforIFFantennarelativegain
measurementsshallbe as showninFIGURE10.

30.2.3Precautionsandsafety.Precautionsandsafetyshallbeas
specifiedina andb: ----

a. Testareashallbe freeof allpersonnelnotinvolvedin
testingoperations.

b. Becauseof thepossibilityof electricshockinthe
performanceof thetest,techniciansshallfollowelectrically safework
practices.

30.3 Testprocedures.Relativegainmeasurementtestproceduresforthe

UHFdipoleantenna, F helixantenna,andIFFantennashallbeas specified
in 30.3.1through30.3.3.
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30.3.1UHFdipoleantenna relative gain test procedure. The UHFdipole
antennarelativegaintestprocedureshallbeas specitled{nstepsa through
h:

a. Configureequipmentas shown inFIGURE9
.. b. Energizetheantennacontrolunit,RF analyzer, and printer

equipments with power-on switches and allow a 30-minute warm-up period to
thermally stabilize the internal circuitry.

At the antenna control unit, select UHF dipole antenna (with
UHF preamplif;;r OFF).

d. SettheRF analyzer to sweep the frequency range of 150 MHz
to 400MHz.

e. CalibrateRF analyzer to measure transmission gain
f. Select a test antenna powerlevelof+5 decibelsreferredto

onemilliwatt.
9= InitiateRF sweep
h. SweptRF gaindata from the printer shall be labeled and

retained.

30.3.2UHFhelixantennarelativegaintestprocedure.TheUHFhelix
antennarelatlvegaintestprocedureshallbe as specifiedinsteps
a through e:

,

a. Configure equipment as showninFIGURE9 exceptthatthe
antennaassembly-radome(Unit1)shallbemountedina horizontalplaneso
thatthemainaxisof theradomeis 1.52m (5ft)abovethegroundplane.The
testdipole antenna shall be oriented to maintain compatibility of
polarization and shall be positioned at a distance of 3.65m (12 ft) from the
UHF helix antenna along the main axis of the radome (effective zenith relative
to theantennaassembly-radome).

b. Energizetheantennacontrol
equipmentswithPOWERON switchesandallowa
thermallystabilizetheinternalcircuitry.

At theantennacontrolunit,
UHFpreamplif~~rOFF).

d. SettheRF analyzerto sweep
to 320MHz.

e. Repeatsteps30.3.lethrough

unit,RFanalyzer,andprinter
30-minutewarm-upperiodto

—.
selectUHFhelixantenna(with

thefrequencyrangeof 240MHz

30.3.lh

30.3.3 IFFantennarelativegaintestprocedure.TheIFFantenna
relativegaintestprocedureshallbeas specifiedin stepsa throughd:

a. Configure equipment as shown
b. Energizetheantennacontrol

equipmentswithPOWERON switchesandallowa
thermallystabilizetheinternalcircuitry.

c. SettheRF analyzertosweep
to 1150MHz.

d. Repeatsteps30.3.lethrough

inFIGURE10
unit,RFanalyzer,andprinter
30-minutewarm-upperiodto

thefrequencyrangeof 950MHz

30.3.lh
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SUBMARINESHOCK REQUIREMENTS

10. SCOPE

10.1 This APPENDIX is applicable when invoked by procurement
- documents. This APPENDIX modifies the shock test requirements contained

in MIL-S-901C to make them compatible with approved specifications
applicable to submarines. This APPENDIX also provides the requirements
(compatible with approved submarine specif ications) for UNDEX testing of
submarine hull penetrations.

20. APPLICABLE DOCUMENTS

20.1 Thefollowing document forms a part of this APPENDIX to the
extent specified herein.

SPECIFICATION

30.

30.1

Page

MILITARY

MIL-S-901C Shock.Tests, !+.1. (High-Impact);
Shipboard Machinery, Equipment and

* Systems, Requirements For

REQUIREMENTS

I’41L-S-901Cshall be modified as follows:

1, 1.1 Scope., last sentence: Delete period, substitute comma,
andadd-’’andmore particularly to shock induced in ships by noncontact UNDEX.”

Page 2, under “MILITARY STANDARDS”: Add “ MIL-STD-798 Nondestructive
Testing, Welding, ”Quality Control, Material Control and Identification and
HI-Shock Test Requirements for Piping System Components for Naval Shipboard Use”.

Page 2, under “PUBLICATIONS”: Delete “NAVSHIPS 250-423-30 and
NAVSHIPS 250-423-31” and add: “NAVSHIPS INSTRUCTION 9690.7” “Location of
Class HI-Shock Te’st Facilities”, and: “Design Data Sheet DOS 072-1”
“Shock Oesign Values (Confidential)”. Add new subtitle “SUPSHIP THREE$’
and below that add: “Report SUPSHIP 280-8 of May 1973” “Shock Oesign
Criteria for TRIOENT Submarine”.

Page 2, under “NAVAL RESEARCH LABORATORY”: Add “Report 7366”
“Shipboard Shock and Navy Devices for its Simulation” “NRL ltr
report 6260-7A:ROB:kep of 18 Feb 1964”.

-..
Page3, add new paragraph 3.1.2.1.1:
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“3.1.2.1.1Hull mounted (external). External hull mounted items are
sonar transducers, antenna housings, and other appendages mounted outside
the pressure hull.”

I
Page 4, 3.1.4.1,second line: Delete “applicable...2.4.l.2)2”.” and

substitute “for equipment which together with the test fixture weighs no
more than 550 pounds.”

I Page 5, 3.1.4.2,second line: Delete “approximately 250 pounds to
6000 pounds.” and substitute “up to approximately 6000 pounds.”

I Page 5, 3.1.4.3:Delete in its entirety and substitute:

I
“3.1.4.3 Heavy weight. The heavy weight test is applicable to items

weighing up to approximately 60,000 pounds in operating condition
(see 4.2.3.3, 4.2’.4.3, and FIGURE 13); and to external hull-mounted equipment
(see 3.1.2.1.1 and 4.2.4 .4).”

Page 5,3.1.5.3,after last sentence add: “If subassemblies associated
with a principal unit or subsidiary component are not available at the time
the principal unit or subsidiary component is scheduled to be tested, they
may be represented in a manner acceptable to the Space and Naval Warfare
Systems Command (SPAWAR) for the test. Ifsubassemblies are not tested as
part of a principal unit or subsidiary component, they shall be tested
separately (see 4.2.2.3).”

I Page 6, 3.2.2: Oelete in its entirety and substitute:

“3.2.2 Extension of shock tests approval. The shock test approval
achieved bv test ofan Itemmaybeextendedto coveran identical.orsimilar
item, prov-ided that it can be ~learly shown that the original item was
shock-tested and approved in accordance with this specification, and that
the design of the untested equipment, its intended services, and shipboard
installation are such as to result in equal to or better degree of shock
resistance. Shock test extensions are subject to approval by the designated
approval authority. The requirements specified in (a) through (i) apply to
extension of shock test approval:

.

(a) Shock test extension policies apply to items identical
to previously tested and approved designs, to items identical to those
previously approved on the basis of shock test extension, and to items
similar to previously approved designs.

(b) In cases where the design of an item is .identical to that
of a previously shock-tested and approved item, records of the shock test
extension shall reference the original shock test report (plus any post-test
reports), and shall certify that any intended variation of service or
installation relative to that represented during the original shock test
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will not result in lessened shock resistance and shall reference Government
correspondence which originally approved the item from a shock standpoint.
If information specified herein is not available for previously tested items,
reference the shock test report (and any post-test reports) and identify the
facility which conducted the test.

(c) Incases where the design of an item is identical to that
of an item which was previously approved on the basis of shock test extension,
records of the additional extension to new applications shall provide the
information indicated in 3.2.2b and shall reference the original extension approval.

(d) Incases where the design of an item is not identical to
that of a previously approved item, or in cases where intended variation of
service or installation are significant from a shock standpoint, the request
for extension of approval shall be accompanied by the supporting evidence
specified in 1 through 3, as appropriate:

(1) Detailed drawings of tested and untested items and
delineation of orientation of the items as installed in the ship.

(2) A copy of the report of the shock test and post
shock test reports upon which the requested extension is based.

(3) A detailedcomparisonofthedifferencesin materials
and design showing that the untested item on its foundation has equal or
greater shock resistance than the tested item on its test foundation.

(e) Extensionwil 1 not be granted for equipments manufactured
by different manufacturers unless specific Government approval is obtained.

(f) In case of doubt, general guidance as to allowable
variations in component characteristics between tested and untested items
may be obtained from the Government approval authority.

(9) Shock tests of valves may be extended to other sizes of
the same design in accordance with criteria as specified in MIL-STD-798.

(h) Cond Itional shock test extens ions may be granted for

heavyweight items prior to the test of the item upon which the extension
is to be based. In such cases, (b), (d)(l), (d)(3), (e), (f), and (g)
shall apply. A final shock test extension will be granted when a shock test
report is submitted which certifies that the item tested has satisfactorily

.-
passed the shock test. lhe vendor shall, at his expense, make similar
necessary corrections to the extended item as may be required to be made
to the tested item due to the results of the shock test.

(i) Subject to conforming to the requirements of (d)(1),

(d)(2), and (d)(3), items such as those specified below whose degree of
similarity is difficult to assess may be extended from tests of generally
similar components by reference to calculations furnished to show that the
tested item and the untested item are designed to the same criteria and
that the untested item is at least equal in shock resistance to the tested
item. Typical items in this category include piping system castings,
ventilation system fittings., nonbuilt-in tanks, ladders, gratin9s> floor
plates, handrails, tool stowage attachments, and repair parts stowage attachments.”
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Page 6, 3.2.2.1, first line: Delete “Items” and substitute “Medium
weight items”.

Page6, 3.2.2.1, after last sentence: Add “Subject to conforming to
the requirements of 3.2.2(d)(l),(d)(2),(d)(3):

(a) Al1 items subjected to the 1ightweight test and previously
qualified to any issue of MIL-S-901 shall be considered to be qualified under
MIL-S-901C without any extension action.

(b) Al1 items subjected to the medium weight test and previously
qualified to any issue of MIL-S-901 shall be considered to be qualified
under MIL-S-901C upon successful completion of the additional test (at
30 degrees or 90 degrees inclination) required under 4.2.4.2. (All such
items previously qualified with shock blows imposed along two different
principal axes of the item shall be considered to be qualified under
MIL-S-901C w,ithout additional testing).”

Page 6, 3.3.1, line 3: After “assembly” add “or arrangement”.

Page6, 3.3.l(b):After “letter” add “(if applicable), shock quali- ,4
ficat ion extended from test report number “ “Approved by

II.

Page 7,4.2.1:Ada “NAVSHIPS Instruction 9690.7 lists the approved
Class HI shock test facilities for use in connection with this specification.
Machines not listed therein shall be inspectedbythecognizantGovernment
authorityandcertifiedto NAVSEAto beconstructedandinstalledin
accordancewiththedrawingsreferencedhereinpriorto acceptanceof
equipmenttestedonthosemachines.”

Page7, 4.2.1: Delete “equipment” in four places and substitute “tests.”

Page 7: Add new paragraph 4.2.1.1: ..

“4.2.1.1 Platforms. Lightweight equipment may be tested on the medium
weight machine or the heavyweight platform. Medium weight equipment may be
tested on the heavyweight platform.”

.
Page 7, 4.2.2.1: Infirs?line,after“shall”add“bemounted”;in

line3, delete“can”andsubstitute“will”;inline4, insert “as” between
“be” and “specified”; and in line 5 after “individual equipment specification”
add “or the contract’!.

Page 7,4.2.2.2,line5: Delete“providea fixture...principalunit.”
andsubstitute“mounttheequipmentto simulateanequalor more severe
condition of installation in service.”
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Page 7, 4.2.3.1: Delete “equipment” in two p’aces and substitute “tests”.

Page8,4.2.3.3:Delete“equipment”andsubstitute“test(internal
equipment)”inheading;in line 6,delete“30,000pounds(40,000poundsat
SanFranciscoNavalShipyardFacility)”andsubstitute“60,000pounds(inc’
the foundation and/or test fixture).”.

Page8, after4.2.3.3:Addnewparagraph4.2.3.4:

the
ud ing

“4.2.3.4 Heavyweight test (external equipment). External hull mounted
equipment shall be mounted to the underside of the floating shock platform near
the edge facing the charge. The mounted bracket shall approximate the structure
used for shipboard mounting the equipment.”

Page 9, 4.2.4: Add: “This specification is very general so as to
cover the entire field of shipboard equipment and systems. In order to
applythisspecificationproperlyandto avoidpost-testdisagreements,
testproceduresshallspecify,describe, or define all the features
enumerated in 6.1. For heavyweight tests, only the test procedure shall
be approved by the procuring activity and the Government review and
acceptance authority prior to the shock test. If retest of heavyweight
items is required, the extent of retest to verify design modifications
shall be as approved by the review and acceptance authority (see 4.2.7.2).”

,

Page 9, 4.2.4.1: Delete “equipment” and substitute “test”.

Page 9, 4.2.4.1.2: Delete in its entirety.

Page 9, 4.2.4.2: Delete “equipment” and substitute “test”.

Page 9, 4.2.4.2: Delete first sentence.

Page 9, 4.2.4.2: Insecond sentence after “as specified in” add “the”; .
in the sixth sentence after “fixture used” add “for the included orientation”,
and after“1O-2”add“or10-3”.

Page9,4.2.4.2:Add at end of paragraph:
.
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“lJhenmore than one unit is installed in the ship and when different units
are oriented in the ship so that the principal axis of one unit is fore and aft
and the principal axis of the other unit is athwartship, the equipment shallbe
testedwitheachhorizontalaxis inclined on fixture, FIGURE 10-1 or 10-3 or
equivalent. In this case, a minimum of nine blows is required. Equipment
tested on the 30 degrees bulkhead fixture, FIGURE 10-2, will be qualified for
.eitherorientation in the ship and the six blow minimum is therefore applicable.
Equipments whose orientation in the ship does not vary shall be inclined in the
same direction as the equipment would incline were the ship to roll (roll is the
motion of the ship around its fore and aft axis). The six blow minimum applies.
This inclination of the equipment is to ensure that equipment will be tested in
the same direction as if the ship were subjected to a shock from an UNDEX from
the athwartship direction. To facilitate installing some equipments on the
shock machine, the equipment may be”rotated 90 degrees in lieu of 30 degrees.
Equipment which is installed at 90 degrees inclination is subject to the six
blow minimum regardless of orientation in the ship. Where an equipment has
more than one significant operating mode, the series of blows shall be
programmed to test the equipment in each ofthese modes. Inthiscase,the
mode of operating and the number and type of blows for each mode shall be
specified. The equipment shall undergo a Group IIIblow in each orientation in
each significant mode, except that, regardless of the number of modes, the
total number of blows shall not exceed 18. A separate item of equipment
may be submitted for each series or part of a series of six blows in excess
of six blows, if desired by the manufacturer.”

Page 10, TABLE 1: Delete: “250” and substitute “O”.

Page 10, 4.2.4.3:, Delete and substitute:

“4.2.4.3 For heavyweight test (internal equipment). Heavyweight test for
internal equipment shall be conducted on the floating shock platform shown on
FIGURE 3. The test series shall consist of five shots using standard 60 pound
test charges suspended 24 feet (ft) below the water surface, at horizontal
ranges of 60 ft, 40 ft, 30 ft, 25 ft, and 20 ft, from the near side of the platform.

-. Shot 2 (40 foot standoff) shall be oriented with respect to the platform so as to
load the equipment in the same manner as would an explosion occurring off the bow
or stern of the ship in which the equipment is to be installed. All other shots
will simulate explosions from an athwartship direction. Except for shot 2,
failures experienced during any particular shot shall be corrected and proven on
the next shot, for example, an equipment which experienced a failure on shot 4
(25 foot standoff) may be accepted after corrective action and upon satisfactorily
withstanding shot 5 (20 foot standoff). A failure experienced during-shot 5 will
necessitate a sixth shot (repeat of 20 foot standoff), unless the failure is
considered by the acceptance authority to be clearly capable of correction by
post-test design modifications (see 4.2.7.2(a)(3)). A failure experienced during
shot 2 will necessitate a repeat of shot 2. NAVSHIPS Instruction 9690.7 lists
those activities which operate floating shock platforms. The commercial activities

.
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may be contacted directly regarding the use of these facilities. SPAWAR should be
contacted regarding the use of the Government facilities (see 4.2.9). In certain
cases, for subsidiary components or subassemblies, a modified test schedule may
be specified based upon the results of shock analysis performed on the
associated principal unit.”

Page 10: Addnewparagraph4.2.4.4:

“4.2.4.4 For heavyweight tests (external equipment). Tests for external
hull-mounted equipment shall be conducted on the floating shock platform shown
on FIGURE 3. Unless otherwise specified in the individual equipment specification,
the test series shall consist of five shots using 60 pound charges suspended
24 ft below the water surface, at horizontal ranges of 60 ft, 40 ft, 30 ft, 25 ft,
and 20 ft from the near side of the platform. Requirements for equipment operation,
orientation, inspection, instrumentation, and similar facilities shall be specified
by the Bureau or Agency concerned.”

Page 11: Add new paragraph 4.2.5.3.1:

“4.2.5.3.1Theshock test report shall Include information on the item’s
hold-down bolts that were used in the shock test. The information shall include
the material, size, and type of the hold-down bolts. Also, where prestressing
of fasteners is required, the torques on the fasteners will be recorded before
and after the shock testb and where prestressing is not required loosening
of the fasteners during the shock test will be recorded in the shock test report.
Shock test report shall also state type, model, and number of resilient mounts
in installation.”

Page 11: Addnewparagraphs4.2.5.5and4.2.5.6:

“4.2.5.5Where two or more items are installed on a common subbase
and the total operating weight is less than 60,000 pounds, the assembly
shall be shock tested. Equivalent dun’unyweights may be used to simulate
all but one of a group of identical units installed on a common subbase.-”- --

“4.2.5.6 post-shock test functional testing and inspection. The
contractor or vendor shall prepare such requirements for the item and shall
submit the requirements, including associated acceptance criteria, to the
review and acceptance authority (see 4.2.7.2) for approval as part
of the test report. This approval shall be obtained prior to shock testing
for heavyweight equipment. The minimum requirements specified in (a) and
(b) shal 1 apply to the post-shock test performance testing and inspection
specifications:
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I (a) Functional testing - After shock testing and unless
otherwise specified, prior to disassembly or repair, and prior to the installation
in the ship, the equipment shall be given suitable performance and other tests as
required to determine whether or not it conforms to the specified operational
requirements. In general, the tests shall include, but not necessarily be ~
limited to, checking the input-output of the component or equipment, its operating
temperatures (bearing, coil windings), and cyclic tests, as appropriate. Hydraulic,
pneumatic, and fluid systems equipment shall be hydrostatically tested in accordance
with the applicable component specification to demonstrate strength and to test for
leaks, if not previously checked during shock testing. Electrical equipment shall
be tested for shorts to detect breakdown of insulation. Grade A equipment shall
be considered to have failed the shock test if the equipment is unable to conform
to the specified operational requirements. Grade B equipment need only demonstrate
that no portion of the equipment will come adrift or otherwise create a hazard to
personnel or Grade A systems and equipment. Failure of a Grade B unit to perform
its principal function after shock shall not be cause for rejection.

(b) Inspect ion - In general, all shock-tested equipment shall be
disassembled and inspected for breakage, deformation, and misalignment. Areas
highly stressed during shock response and areas suspected of yielding shall be
dye penetrant or magnetic particle checked for cracks. Critical tolerance areas
shall be checked to ensure proper clearances. Equipment shall be considered
to have failed the shock test if inspection reveals any condition that could
prevent the equipment from performing its intended function, or could create a
personnel hazard as a result of the shock. Small cracks, yielding of structure,
out-of-tolerance clearances, and similar damage will not be cause for
disapproval of the equipment, unless such damage causes impairment of equipment
function or substantially shortened equipment life.”

I Page 12, 4.2.7.2: Delete in its entirety and substitute:

“4.2.7.2 Test report. A test report for all shock-tested equipment shall
be submitted to the Supervisor or other designated approval authority for approval
(see FIGURES 14 through 18). Copies of each report shall be furnished to Commander,
Space and Naval- warfare Systems Command (SPAWAR), Washington, D.C. 20363-5100,
for information. Copies of each report shall be furnished to the Naval Underwater
Systems Center (NUSC), Code 342, Newport, RI 02840for information and data
storage purposes. The test report shal1 include (a) through (c):

.
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(a) For 1 ightweight and medium weight tests:
(1) A report by the shock-test fac ility (including

FIGURES 14 and 15 or 16, as applicable) and clear photographs of each test
setup and each instance of damage (see 4.2.5.3).

(2) A report by the activity (manufacturer or other)
performing the post-shock test inspection and functional testing of the
equipment (including FIGURE 18 (see 4.2.5.4)).

(3) A description of the corrective measures taken and
recommendations as to proposed design changes which will correct any deficiencies
found during the post-test inspection. (In certain cases, the Government may
accept the equipment as shock qualified on the basis of the corrective design
changes rather than to require retesting.)

(4) Certification of the report describing the shock test
shall be by the facility performing the shock test.

(5) ~ Certification of the post-shock test inspect ion and
functional testing report shall be by a Government representative. The Government
representative need not witness all tests, but it is desired that a sampling of the
tests by each test facility be witnessed by the Government representative.

(b) For heavyweight tests:
(1) As in (a)(1)exceptthatinformation in FIGURE 17 is

applicable.
(2) As in (a)(2) .
(3) As in (a)(3)
(4)* Certification of the report describing the shock test

shall be by a Government representative who shall actually witness the test.
(5) As in (a)(5), except that the Government representative

shallwitnesstheactualinspectionandfunctionaltests.
(c) All lightweight and medium weight test and post-test inspection

reports for equipment shall be reviewed by and all such equipment shall be accepted
or rejected for theNavybythecognizantSupervisorof Shipbuilding,U.S.N., or
NavalShipyardor otherNavyprocuringagency(for example, SPAWAR). The supervisor
or Naval shipyard or other Navy activity may delegate the review and acceptance
authority to other Government activities or representatives. Ifthis is
done, the procuring act~vity shall designate the review and acceptance authority
in its procurement documents. Allheavyweighttestandpost-testinspectionreports
shallbe reviewedby andall such equipment shall be accepted or rejected by SPAWAR
or other designated approval authority.”

Page 12,4.2’.7.3:Deleteinitsentirety.
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Page 12, 4.2.8: Delete “NAVSHIPS 250-423-30” and “NAVSHIPS 250-423-31”; add,
“SUPSHIP THREE Report 280-8”, “Design Data Sheet I)DS072-1” and “Naval Research
Laboratory Report 7366”.

Page 12: Addnewparagraph4.2.9:

“4.2.9 Use of Government shock facilities. Unless otherwise specified, shock
tests shall be conducted at commercial test facilities. Requests for use of Government-
owned shock test facilities will be honored, as scheduling permits, when accompanied
by certification that commercial test facilities are not available. The information
specified in (a) through (g) shall be furnished to SPAWAR with the request for use
of Government-owned shock test facilities. (This same informat ion shall be forwarded
to the designated Government test facility at least two months prior to the
scheduled test):

(a) Three copies of Equipment Identification, FIGURE 14.
(b) Drawings or technical manuals showing:

(1) Outline of equipment.
(2) Sect ional assembly of equipment.
(3) Foundation for equipment.
(4) Bedplates and mounting when applicable.
(5) Arrangement in ship.
(6) Plans showing al1 connnect ions to the equipment, such

as piping, electrical conduit cables, air ducting, and so forth, which may affect
the dynamic response of the equipment. These plans shall show the methods of
attachment of these connections, to the equipment and to the ship’s structure,
and their arrangement with respect to the equipment.

(7) Weight and center of gravity of the equipment and test
foundations and fixtures.

(c) Three coDies of the eauit)ment cmrchase specification.
~dj Agenda and requirements for

performed at shock facility.
(e) Requirements for_shock test

of shock test instrumentation is not re~uired

ali equipment inspections to be

instrumentation, if any. (Use
by these specifications.)

.
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(f) Any other special requirements or precaut ions associated with
the shock test.

(9) Outl ~ne of required test conf iguration, detailed design of
test fixture, and test conditions as specified in 6.1 of MIL-S-901 (3 copies).
These data will be subject to review and approval by SPAWAR to fulfill
requirements of this section.

. .
Page 16, 6.2.2: Delete in its entirety.

Page 16, 6.3 (see Amendment 1 of 5 Sept 1963) Delete and substitute:

“6.3 Test report. For shock tested equipment, the applicable test report
forms are s%own in FIGURE 14 through FIGURE 18. Until the supply is exhausted,
theuseof NAVEXOS3373formsmaybecontinuedfor reports of lightweight and
medium weight tests. Pads of NAVEXOS 3373 forms may be obtained upon application
to the cognizant Defense Contract Administration Services (DCAS) office,
except that activities of the Department of Defense should make application to
the Navy Supply Center, Norfolk, VA 23512 and the Naval Supply Center, Oakland,
CA 94625.”

After page 31, add FIGURE 10-3 and FIGURE 13 through FIGURE 18 as follows:

30.2 UNOEX qualification of submarine hull penetrations. In addition to the
mechanical shock test requirements of MIL-S-9C)1 relatlng to the continued mission
capability of the submar{ne, the following criteria for-maintaining watertight
integrity during and after a near lethal attack by UNOEX are established. Loadings
resulting from the hull penetration UNOEX testing are much more severe than those
specified above for mechanical shock. Items which have been or will be qualified
by the hull penetration UNOEX are exempt from the tests specified in MIL-S-901,
if after UNOEX the items conform to the acceptance criteria of MIL-S-901.

30.3 Oesign criteria. Components specified in (a) through (f) shall
be capable of withstanding the hull penetration UNOEX.

(a) Those items ~h~ch–penetrate the pressure hul1, including but
not limited to, hull and backup valves, diesel exhaust backup and hull valves,
induction backup and hull valves, access and loading hatches, logistic/escape
trunks, main shaft seal housing assembly including the stuffing box, launcher
assembly, and trash ejector assembly

(b) Those items in piping systems subject to sea pressure internally
and which are between the sea and the inboard flanged joint of the backup valve
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(c) Periscope hull fittings
(d) Each size of each design of fittings shall be tested for

qualification, except that for sizes eight inches and smaller, testing to two
sizes of a design no more than four inches apart will qualify all sizes in between.
For allowed size spread for valves, see MIL-STD-798, Section 11

(e) Those items, such as external hatch covers, which could block
passage through logistics or escape trunks

(f) Items previously qualified by UNDEX need not be ~equal ified.
Items which are similar in design, construction, installation, and function to
items which have previously satisfied the hull penetration test requirements of
this specification may be considered acceptable for this submarine with no further
testing required, subject to SPAWAR approval. Criteria and requirements applicable
to extension of hull penetration test qualification are equivalent (as applicable) to
those specified in MIL-S-901 for shock test qualification extension.

30.4 Contractor responsibilities. The item specified in (a) and (b) shall
be provided to SPAWAR at least four months prior to the scheduled shock test date to
support the UNDEX:

(a) Test vehicle installation drawings and procedures, including
detailed hanger arrangement and type to simulate the ship installation, bolt torques,
and method of simulating piping system loading. SPAWAR approval of the overa~l
installation drawings is required.

(b) A test procedure which details the data which should be obtained,
including any special instructions required such as valve assembly and disassembly
procedures and bolt tightening procedures. SPAWAR approval of the test procedure
is required.

30.4.1Testitems.Thecontractorshallprovide the test item together with
any necessary prefabrication work to permit installation on the test vehicle at
least one month in advance of the scheduled test date. Hull penetration
furnished for test shall be complete and ready to install and shall include
(a) through (e):

(a) Operators and handwheels for valves - - ‘-
(b) Piping runs up to the second hanger or to the anchor point,

with necessary hangers
(c) Hold-down bolts required for installat ion
(d)- Masses to simulate weight and moment of missing components

of a test assembly, such as dummy capstan head or loads due to connecting systems
(except ing piping)
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(e) Hull inserts required for support of valves and fittings
scheduled for test

The contractor shall provide a test site representative to facilitate timely
testing and evaluation of items. Valves,fittings,andinsertsusedforthe
testshallnotbe installedon the ship.

. .

30.4.2 Hull penetratiofl test procedure.

30.4.3 General. The UNDEX will be conducted using the Full Scale
Section Numbe~the test vehicle. Itemssubjectedto the UNDEX shall be
structurally supported in a manner representing the most vulnerable
shipboard installation and shall include weights as necessary on the inboard
connections to simulate the loads imposed by connecting systems. When testing
items in the closed position, the cavity inboard of the outboard closure shall
be filled with the fluid normally used in service (for example, in testing
sea water valves use water). For items which are actuated by a hydraulic
operator, the hydraulic operator shall be pressurized to the maximum system
operating pressure normally required to move the operator.

30.4.4 Double closure test procedure. Piping runs between inboard
and outboard closure shall be simulated In the test installation. lhe
test series for components having inboard and outboard closures shall
consist of three shots, each of 125 lbs. of HBX-1, with components on a
horizontal radius from the centerline of the test vehicle and the charge
on an extension of that radius at a standoff of 15 ft (from the closest
pressureboundaryof thecomponentortest vehicle) for the first two
shots and 13.5 ft for the third shot. For the first shot, the outboard
closure shall be shut and the jnboard closure open. For the second
shot this shall be reversed. For the third shot the components shall
be in the normal operating posftion.

30.4.5 Single closure test procedure. The test series for
component% having only a single closure [that is, no inboard closure)
shall consist of twoshots,eachof 125lbs.oftiBX-1,with the components
on a horizontal radius from the centerline of the test vehicle and the charge
on an extension of that radius at a standoff of 15 ft (from the closest
pressure boundary of the component or test vehicle) for the first shot and
13.5 ft for the second shot. For the first shot the closure shall be in
the alternate position (that is, opposite to normal position) and for
the second shot the closure shall be in the normal operating position.
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30.4.6 Fittings, packings, and seals test procedure. The test for
electrical, e~ectronics, or mechanical fittings, packings, or seals (except
main shaft seal) penetrating the pressure hull and having only one operating
position shall consist of two shots of 125 lbs. of HBX-1,withthefitting
or componenton a horizontal radius from the centerline of the test vehicle
and the charge on an extension of that radius at a standoff of 15 ft (from
the closest pressure boundary of the component or test vehicle) for the
first shot and 13.5 ft for the second shot.

30.4.6.1 Special fittings or components. Special fittings or
components may require test procedures which differ from those specified
in 30.4.6. The detailed special procedures where not specified herein,
shall be as agreed upon between the contractor and SPAWAR.

30.4.7 General inspection and acceptance criteria. Tests shall be
conducted at the Government test facility designated by SPAWAR. After each
shot, components shall be visually inspected, without dismantling, for
leakage or distortion of the watertight envelope as defined in the test
procedure. Those components with moving parts such as valves and hydraulic
operators, shall be cycled twice to prove operability. Torques and/or
pressures required to cycle components shall be recorded. Following the -
completion of operability tests, closures shall”be hydrostatically tested
to the submergence pressure specified. (The pressure shal 1 be applied at the
sea side of the closures.)

30.407.1 Bolts. Following the completion of hydrostatic tests, bolts
shall be checkefi tightness and retightened, if necessary, to the specified
torque. The amount of retightening required and the calculated loosening thus
indicated shall be recorded.

30.4.7.2 Distortion. Distortion will be permitted provided the distortion
does not degrade the watertight integrity or operational capabilities.

30.4.7.3 Damage or leakage report. After each shot, if damage or leakage - - –
is within the acceptable limits speclfled herein, the components shall be considered
ready for the next shot. If, after any shot, damage is of a more serious nature
(such as, loss of watertightness or operability), the component shall be disassembled
by the test facility as necessary to evaluate and report extent of damage to SPAWAR,
the design agent, and shipbuilder. The test facility shall include the items specified
in (a) through (c) in evaluation:
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1 (a) Type and extent of damage
(b) Ability of shipbuilder tornake repairs at the test site
(c) Schedule and cost informat ion as appropriate

30.4.7.4 Acceptance criteria. After the final shot the component and
watertight enve~ope shall be given a final examination for leakage, operability, ~
and damage as defined in 30.4.7.3 and in the test procedures. Also after the
final shot, nonpiping system components shall be disassembled and inspected for
evidence of mechanical binding, distortion, or changes in electrical characteristics,
and shallhavetheirhousingssubjectedtomagneticparticleor dyepenetrant
inspectionas approprlate,Watertightnessandoperabilityacceptancecriteriafor
items are specified in (a) through (d):

(a) Double closure acceptance criteria. For components having
inboard and outboard closures, the acceptance criteria specified in (1) and (2)
shall apply:

(1) After shots 1 and 2, the outboard closure and the inboard
closure shall be operable using the normal operating procedures through two full
cycles without exceeding the full design torque of the actuator. For valves so
designed, the pressure may be equa?ized within the valve envelope prior to the
operability test. Inaddition, the envelope (consisting of the connection
of the insert to the pressure hull inboard to and including the outboard closure
seal or seat, and also inboard to and including the inboard closure seal or seat)
shall remain watertight when subjected to hydrostatic pressure as specified in
30.4.7, except for valve’s,where leakage past each valve seat shall not exceed
0.7 gal/rein/inch of valve port diameter.

(2) After shot 3, at least one closure (either the “ %
inboard or outboard) shall be operable using the normal operating procedure
through two full cycles without exceeding the full desjgn torque of the actuator.
For valves so designed, the pressure may be equalized within the valve envelope
prior to the operability test. Inaddition,theenvelope (consisting of the
connection of the insert to the pressure hull inboard to and including the closure
sealor seatof theoperableclosure) shall remajn watertight when subjected to the
hydrostatic pressure as specified in (1), except for acceptable valve seat
leakage as specified in (1).

(b) Single closure acceptance criteria. Components having only “
a single closure shall remain operable (using the normal operating procedure)
and maintain a watertight envelope between the seat and seal of the closure after
both shots. .
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(c) Fittings, packings, and sales acceptance criteria. Electrical
and electronic fittings penetrating the pressure hull must remain operational and
watertight following the 15-foot shot, and watertight following the final shot.
Acceptance criteria for seals and packings shall be the same as for electrical and
electronic fittings, except that seepage not to exceed the limits allowed for
normal, operation is permitted after any shot.

(d) Access covers and closure plate acceptance criteria. Unless
otherwise approved by SPAWAR, leakage across covers and closure (regardless of size)
shall not exceed 0.5 gal/rein after any shot, with leakage measured prior to
retightening the cover or closure plate bolting. Furthermore, it shall be
demonstrated that this leakage can be reduced to an amount not to exceed
0.05 gal/rein by retightening the cover or closure plate bolting.

.

.
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FLOATINGSHOCK PLATFORM
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1. This informationis providedfor guidanceonly.
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