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hllL–STD-1822

FOREWORD

1. ~is Mililaq Standard isapproved foruseby lhe Aeronautical Sptems Center, Department of the Ar
Force and is available for use within the distribution limitations noted on the cover page.

2. Beneficial mmments (recommendations, additions, deletion) andanypetiinent datawtich may beofuse
in improving this dncument should be addressed to SA–ALCiNWIL, ATTfV Logistics Mzmagement Data
Division, Kirtland Air Force Base NM 87117 –5617by using the Standardization Dncument Improvement
Proposal (DD Form 1426) appearing at the end of this dncument or by letter.

3. ~epu~nseofthis standard istoprmide uniform design requirement tosureweapn s~temopratinn-
al capability andcnmpliance with the Department of Defense (DOD) Nuclear Weapnn System Safety Strm-
dmds.

4. ~lsmilita~ standard isstmctured and formatted to facilitate tailoring requirement tnthesWcific~tem

needs. &chsptem program offi=is encouraged toselectively apply andtailor thaerequiremenu during the
acquisition prncess.
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1. SCOPE

1.1 Scope. ~ismilitaV standard minblishm thcdmign rcquircmcnts forwca~n ~tcms, su~tems and
associated facilities and equipment nuclear certification. Requirements for evaluation mrd reporting for nuclear
certification are also c.wblisbed.

1.2 Appliasbility ~ismilita~ stanbrd nppli~tofir ~mnuclearweapn sptcmSincluting:heir critiml

functionsnnd cnmponmts, gromrd hmrdlingnnd tmnspnntion equipmen~suppn equipment, test equip.

mart, mrd techniml orders. Modh7cd portions of nuclear weapon systems, equipment, hardwnrc, and software
will also mmply with Ibis militmy standard. This milihwy smndard mmp!emerrts proped Air Force Ma!eriel

Command Pamphlet SO-5, Nuclear Ccrtitimtion Phm (NCP), which dcscribcs nuclear certification tosks for all
weapon systems. The safety analysis requirements, interface specification testing, msd technical order develop.

ment required fornuclmrc crtiticmion by :hismilitnry stnndard will be asignificmrt portion of the nuclear
certification pkm tasks for 0 given weapon system nuclear certification.

13 Application tmdtniloring guidance.

13.1 Applyhsgr eqsrir’crncrrts. Requirements desaihed in this militruystmsdard are tobc applied in Air

FOKC nuclear weapon system procuremerss, requests for proposals, statements of work, msd Government in-
house developments requiring nuclear certification programs for ihc development. production, mrd initial de-
ployment of weapon qwems mrd nsmciated facilities mrd equipment. Although this militmy standard provid=

specific nuclear certifimtion requirements, it may be nmessmy to tnilor this military standard to accommodate
unique characteristics of n particular weapon system.

13.2 lhiloring of requircmmts. Requirements are to be tailored-by the engineering orgmimtion as re-
quired by grrveming documents and as appropriate-to particular systems or equipment depending on tbe

p-m w. magnitude. and fundins. In tnilOring the requirements. the detail and depth Of the effOfl is
defined by the mmmgisrg engineering organisation rmd inmrpomted in the oppmpriame mntmctual documents.
Also, ench program will specitj’ which requirements in this milimry stmrdtwd me binding for their specific system
design.

Further tailoring guidrm.x is found in the nppendu.

I JJ Application guidance to the procuring ngency. All propsed tailoring mrd nniomde for modifyhg
requirements of this militmy stmsdmd to address unique nspccts of tbe weapon system me remmmended to be
reviewed by the San Antonio Air Logisiics Center, Nuclear Weapons Integmtion Division (sA-ALC/N’WI).

Since the proposed tailoringlmodifications could have a nuclear safety impact, the procuring agenq should
fondly request n review by the Directomte of Nuclear Surety, Headquarters Air Force Safe!y Agency
(HQ AFSA).
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2. APPLICABLE DOCUMENTS

2.1 Government documents

2.1.1 Specifications, standards, and handhooks. The following specifications, smndards, and handlmok

form a part of this document 10 the extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of Specifications and Standards
(DoDISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

Fedeml

AA-D-600

Militn~

MIL–W–508g

MI L–T–7743

MIL-C-38999

STANDARDS

Military

MIL-STD-209

MIL–STD-461

MIL–STD–462

MIL-STD-648

MIL–STD-704

MIL–STD-81O

MIL–STD-882

MIL-STD-136J5

MIL–STD-1512

MIL–STD-1553

MIL–STD-1757

Door, Vault, Security

Wiring, Aerospace Vehicle

Testing, Store Suspension and Release Equipment, General
Specification for

Connector, Electrical, Circular, Miniature, High Density, Quick
Disconnect (Bayonet, Threaded, and Breech Coupling),
Environment Resistant, Removable Crimp and Hermetic Solder
Contacts, General Specification for

Slinging and Tiedown Provisions for Lifting and ~ng Down
Milita~ Equipment

Electromagnetic Emission and Susceptibility Requirements for
the Control of Electromagnetic Interference

Electromagnetic Interference Characteristics, Measurement of

Design Criteria for Specialized Shipping Containers

Aircraft Electrical Power Characteristics

Environmental Test Methods and Engineering Guidelines

System Safety Program Requirements

Transportabili~ Criteria

Electroexplosive Subsystems, Electrically Initiated, Design
Requirements and Test Methods

Digital Time Division Command/Response Multiplex Data Bus

Lightning Qualification Test Techniques for Aerospace Vehicles
and Hardware

MIL-STD-1760 AircraffJStore Electrical [n[erconnection System

2
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Fiber Optic Mcchanizmion of an Aircraft Internal lime Division

CommmrdiI@qmrsc Multiples DaIa Bus

Mobility, Towed & Mmrunlly propelled SupFOrt Equipment

Designing for Internal Acrid Dclive~ in Freed Wing A“rcmft

Lightning Pro[cciion of Aerospace Vehicles rmd Hnrdware

User/COmputer Inlerfncc

Electromagnetic Effects Requirements for Systems

Bomb Rack Unit (BRU), Aircraft, General Design Criteria for

Defense System software Development

(C) Electromn8ne1ic Prdse (U)

MIL-STD-1773

MIL-STD-1784

MIL-STD-1791

MIL-STD-1795

MIL-Sl_f3-ISOI

MIL-STD-1818

MIL-STD-2W8

DOD-STL3-2167

DOD-STD-2169

HANDBOOKS

Mililnry

MIL-HDBK-S Metallic Mnterials and Elements for Aerospace Vehicle Strrrclures

(Unless otherwise indicnted, copies of federal nnd mifhnry specifications, smndmds, mrd hmfbooks we
nvail~ble fmm the .Wxrdwdimiion Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia,
PA 19111-5094, phone (215) 697-2667.)

2.IJ Other Government documents, drawings, msd publications. The following other Government
documents. drawings, rmd publimtiorrs form n pmt of this document to the estent specified herein. Urdus
otherwise specified, the issues me those cited in the soficitmion.

Atr Force Instructions and Regedntfons

AFR 8-2

AFf91-lol

AFf91-102

AFf91-lo3

AFf91-llM

AFf91-lo5

AFf91-lrM

AFf91-lo7

AFR20S-1

AFR207-I

fir Force Tkcbnicnl Order System

The Air Force Nuclear Weapon Surety Progmm

Nuclear Weapon System Safety Studies, Op-mtional Safety

Reviews, and Safety Rules

The Air Force Nuclear Safety Certiticntion Pmgmm

Nuclear Surety Ibmper Comml nnd Detection Progermrs

Critical Components

Ursmrthorized bunch and Launch Action Studies

Safety Design and Evnlumion Criteria for Nuclear Wcqrms
Systems

[nformmion Sxuriry Prngmm Regulation

(C) Air Force Phfiicnl Security Progmm (U)

(Crspies of fir Force regulations (AFR) are available from lhe Air Force Publications Distribution center,

2MI0 Eastern Boulevard, Baltimore, MD 2122& phone (4 10) 687-333WDSN 584-4529.)

3
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Air Force Mnteriel Commmd Pamphlets

AFMCP 80-5

Air Form Technical Orders

TO 00–5–1 AF Technical Order System

TO 00–5–2 Technical Order Distribution System

TO 00-5-3 Air Force Technical Manual Acquisition Procedures

(Air Force Technical Orders are available from Oklahoma City Air Logistics Center, OC-ALtXvfMED~

Tinker AFB, OK 73145 –5990; phone (405) 736–377UTXN 336-3771.)

Air Force System Command Design Handbooks

AFSCDH 1–4 Electromagnetic Compatibility

AFSCDH 1–12 Nuclear Weapon Systems Design Handbook

(Copies of AFSC Design Handbooks are available from AM%NOSD, Bldg. 126, 2664 Skyline Dr.,
Wright-Pattemon AFB, OH 45433-7800, phone (513) 255-628UDSN 785–6281.)

AMAC POG Interface Specifications and Standards

Drawing No. 1001-01

Drawing No. 2001-01

Drawing No. 2001-02

Drawing No. 173837

Drawing No. 173838

Drawing No. 185435

Drawing No. 185475

Drawing No. 186990

Drawing No. 306562

System 1 AMAC Sys:ems Specification

System 2 Interface Standard

System 2 AMAC Systems Specification

Bssic Design SpeciticaIion, Bomber System A (Obsolete for new
design)

Basic Design Specification, Fighter System A (Obsolete for new
design)

PAL Fighter A (Obsolete for new design)

Basic Interface Requirement, System 1

Basic Design Specification, PAL Fighter System B (Obsolete for
new design)

Cat D PAL AMAC Requirements

(Cnpies of AMAC POG Interface Specifications and Standards are available from SA-ALC4NW1,
Kirtland AFB, NM87117.)

Depmtment of Derense Directives, Instructions, and Administrative Publications

DODD 3150.2 Safety Studies and Reviews of Nuclear Weapon Systems

DOD 5200.1 -R Information Security Program Regulation

DODD 5210.41 Security Policy for Protecting Nuclear Weapons

DOD521O,41-M (C) Nuclear Weapon Security Manual (U)
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(Copies of DOD Directives me nwril.ble from the Nmiond Tcchniml lnfomm[ion .%vicc, 582.5 pun R@
Road, Springfield, VA 22161; phone (703) 487-46S0.)

Base and lnslolhction Security System Speciflmtion

BIS-SYS- lfXW3 Gencml System Speeifkmtion for tbe DOD Base msd
Installation .%urity System (BISS)

(Copirs of this specification arc available from E.SC4AVJ, 20 Shilling Circle, Hmrscmm AFB, hlA
0]73]-2816 phone (617) 377-88.52. DSN 478-~2.)

Federal Motor Cnnier Safety Regulations

393.43 Brenkwny and Emer8enq Breaking

393S2 Broke Pcrfornmnce

(T%. Fedend Motor Carrier Safe!y Rcg.lmions em be obtained by ordering Code of Fcdeml Regulations,
TN. 49, Pares 200-399 fmm the .supccintendr.nt of Documents, Government Prin1in8 Office, Nonh Capitol
and H Streets, NW, Washington, DC 20402 phone (202) 783-3238. Copim of individual FMCSR’S may be
obtained fmm the Fedeml Highway Administmtion, Offiu of Motor Corner !hrdnrds, phone (202) 366-1790
or from a Iibmry that has the Crsde of Fedeml Rcgrdntions.)

2Q Non-Covecnment publications. The following document form a part of this swmdarrf to rhe extent
specified herein. Unlcs otherwise specified, the issues of the documents which are DoD adopted me those
listed in the issue of tbe f30DLSS specified in the solicitation. Unless oihetwir.e specified, the issues of
documents not listed in tfse DODISS w the issues of the documents cited in the solicitation (see 6.2).

Ucsduwriters Lobmntocy

UL768-84 Lock,Cambimdon,Stnndnrd for

(Non-Government stnndtmls and other publications me normally available from the or8anisutions that
prepare or distribute the dccumerrcs. These documents also maybe available in or through Iibmries or other
information scrviccs.)

23 Order ofprccecfeccce. In the event of n conflict between the mst of Ibis doeumcnt and the references cited
herein, the text of this decument takes precedence. No1hin8 in [his documem. bmucwer, supersedes applicable

laws and regulations unless o specific exemption has been obtnined.
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3. DEFINITIONS

3.1 General definitions

3.1.1 Abnormal environment. Those environments in which the weapon or combat delivery vehicle is not

expected to retain full operational reliability. Abnormal environments are considered to be synonymous with
credible abnormal environments for the purpose of this standard. See Credible abnonmd environment.

3.1.2 Access. Proximity to a nuclear weapon or critical component in a manner such [hat the opportunity
exists to tamper with or damage a nuclear weapon or critical component when such tampering or damage could

go undetected upon completion of the task being performed. Normally, a person would not be considered to
have access if he or she is part of a Two-Person (lwtcept Team or is properly escorted.

3.13 Accidental motor ignition. The accidental initiation or propulsive burning of a missile stage motor,
including the post boost vehicle, from causes other than the propagation of a launch sequence. Non-propulsive
burning or explosion is not considered accidental ignition.

3.1.4 Aircraft monitor and control. Equipment installed in aircraft to permit monitoring and control of sating,
preanning, arming, and fuzing functions of nuclear weapons or nuclear weapon systems.

3.15 Air Force nuclear weapons surety progmm. A program consisting of Air Force policies, procedures,
and safeguards used to comply with the Department of Defenac Nuclear Weapon System Safety Standards (see
3.28). [t is made up of elements addressing the safety and security of nuclear weapons and nuclear systems.
These elements of nuclear surety enhance the overall reliability of nuclear weapon systems throughout their
stockpile-to-target sequence.

3.1.6 AIIied-opernted nuclear weapon system. A nuclear weapon system used by an allied nation with United
States nuclear weapons in Air Force custody.

3.L7 Asmldismm device. A mechanical or electromechanical device that provides a positive intermption of
the ordnance firing circuit(s) to prevent initiation of an explosive or pyrotechnic train prior to the device’s

commanded closure.

3.1.8 Armed. The configuration of a nuclear weapon in which a single signal will initiate the action required
for obtaining a nuclear detonation.

3.1.9 Anneal component. A weapon component is armed when it has responded to a stimulus to change its
state to enable a nuclear detonation.

3.1.10 Arming and fuzing system. Those components, devices, and design features which cause weapon/war-
head preanning, arming, fuzing, and detonation. including components and design features which protect
against unauthorized deliberate or accidental prearming, arming, fuzing, and detonation. The arming and fuz-
ing system is comprised of both Department of Defense and Department of Ener~ sptems.

3.1.11 Authorization. Those functions, procedures, and stimuli which must occur prior to

a. Prearming and arming a nuclear weapon and

b. Launching or releasing a nuclear weapon system.

3.1.12 Authorization device. A device which prohibits prearming, arming, launching, or releasing until au-
thorization stimuli, provided under the information control concept, are validated.

3.1.13 Automata A class of sequential machines which, by alteration of their internal state, are capable of
performing logical, computational, or repetitive routines. Examples include automatic processors, micropro-
cessors, computers, decoders, controllers and, where specifically designated, their associated peripheral equip-
ment.

ii
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3.1.14 Buckling failure. A failure exhibited by csmssive rnpid deformations (eullnpsc) with a loss of opera-
tional capability.

3.1.15 Certified critiusl eomponerrt. A critical component that has successfully mmpleted its operational
ccrcitlcmionheccrtif ication in mmrdance with approved pmmdures.

3.1.16 Code comprrnenL Any dcvim, assembly, materinl, software, or information so designated by the Nn-

lioml Security Agency.

3.1.17 Combnt delivery vehicle. A vehicle, with its installed equipment rmd components, used to deliver a

nuclear weapon ton target. (Installed equipment inchrdcs command and control elements and equipment nec-

~ry 10 launch ground-launched missiles.) A combat delivery vehicle opetnms as part of n nuclear weapon
system covered by approved nuclear weapon system safety rules.

3.1.18 Composite failure. Any composite material failure (such m dclnmirmtion under mmpre.ssive load)
which may result in weapon damage.

3.1.19 Credible obrrorrmd envimnmmL Atr environment to which a wcrqmr or weapon system maybe e.x-

pmcd that would dcgmde opcrmiorml reliability or nuclear safety (or both).

3.120 Critical. A function, circuit, or activity which applies dirccdy to, or which controk the authorization,
premtrring, mrrsing, releasing, or bmncbing of n nuc!eirr weapon, rmd the mtgeting functions of n gmund-
hmnched nuclear weapon system.

3.121 Critical comporrenL Critical mmpcmen~ are thmc components which, if bypmsed, ac[ivated, or tnm-
pered wilh, muld result in, or contribute to, the unauthorized deltlscmte or inarhwtent actuation of one of the
criliad functions A mmpcmem maybe designated cridad if it does any of the followin&

a. controls, inhibits, or enables ericiczd functiomy

b. Contains crhiad sofcwnre;

c Controls 00XSS to o no-lone zone, with or whhout n weapon;

d. Irrterfmes directly with a nuclear wctqsoru or

e. Conmins secure mde components or proce.%scsthem.

3.122 Critiml fmdL Any nuclear cyslem mrdfunction which inadvertently applies mntrol signals or power to
the bomb. warhead, or missile propulsion system; degrades the integrity of prmrm, brunch, or release safety or
authorization devi-, and eutdd muse unintended issuance of critiml-function command signals or result in the
inability to dcterrrrinc weapon system status.

3.123 Critiml fkmctions. The functions listed in the DOD Nuclear Weapon Sptem Safety Standards
(see 3.2S) are critiml to nuclear weapon system safety. The functions which me explicitly stated arc mrthotim-
tion. prmrmirrg. arming, nuclear mtrscnt, releasing, or launching of a nuclear weapon. Also, targeting as it
pmtains to protection of friendly territory is a critical function in missile systems vritb sclfaurtairred guidance.

3.1.24 Current limited. Monitor or test currents which me limited so that the most current that mn be
delivered to a nuclear weapon for monitoring or testing purposes will he Icss than that required to operate the
most sensitive mmpmsent in ihe arming and fuzing syslem.

3.12S Custody. The responsibility for the mntrol of. unnsfer of, movement of, and access to nuclear weap-

ons and components. Custcdy also includes accountability for nuclear wenpmrs and comfmnems.
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3.L26 Decetlification. A prncess accomplished on those items which through analysis, testing, or operation-
al performance have dcmtmstrated inadequate design safety for nuclear weapon protection.

3.1.27 Design load. The minimum load for attaining the design stress levels. Also, the maximum load which
will not result in undesirable structural behavior, such as excessive elastic deformation, material yield, buckling,

or fracture.

3.1.28 DOD Nuclear Weapon System Safety Standards. These standards are found in DOD Directive

3150.2, Safety Sttrdics and Reviews of Nuclear Weapon Systems (See 2.1.2).

3.L29 Dynamic load. A load imposed by dynamic action (such as acceleration, vibration, shnck, or wind
gusts) encountered during normal operation (in normal environments) in which equilibrium is not maintained.
To determine (he dynamic load, tbe designer will use the rated load and factor-in the loads and accelerations in
all directions encountered during ground and air transport as well m the shock and vibration spectra associated
with mate, demate, load, and unload operations.

3.130 Ebtstic failure Failure within material elastic range characterized by excessive structural deflections
which may result in weapon damage.

3.131 Electrical isolation. The concept of keeping critical electrical loads separated from their sntrrces of
energy until their intended use. Sepmtt ion of electrical circuits, signals, or data to preclude ambiguity, interfer-
ence, or altered information. Examples of electrical isolation techniques include physical ianlation or use of any
property (such as time, phase, amplitude, or frequency) which distinguishes one electrical signal from all others.

3.132 Elcctroexplosive device. An explosive or pyrotechnic compnnent that initiates an explosive, burning,

electrical, or mechanical train and is activated by the application of electrical energy.

3.133 Electromagnetic compatibility. The ability of telecommunications equipment, subsystems, and sys-
tems to operate in their intended operational environments without suffering or causing unacceptable degrada-
tion becauae of electromagnetic radiation or response. Design compatibility is achieved by inrnrpnration of
engineering characteristics or features in afl electromagnetic radiating and receiving equipment to eliminate or
reject undesired signals and enhanm operating capabilities. Operational compatibility is achieved by the equip
ment’s ability to ensure interference-free operation. It involves tbe application of frequency management ccm-
cepts and dnctrines to maximize operational effectiveness.

3.134 Electromagnetic interference. Any electromagnetic disturbance which intermpts, obstructs, or other-
wise degrades or limits the effective performance of electmnidelectrical equipment. ft can be induced inten-

tionally, as in snme forms of electronic warfare, or unintentionally, as a result of spurious emissions and
responses, intermodukttion products, and the like, through wire-to-wire, cable-to-cable, or circuit card cou-
pling.

3.135 Electromagnetic pulse. The electromagnetic radiation from a nuclear explosion caused by Compton-
recoil electrons and photoelectrons from photons scattered in the materials of the nuclear devi~ or in a sur-
rounding medium. The resulting electric and magcretic fields may couple with electricallelectronic ayatems to
produce damaging curren[ and voltage surges. It may also be caused by nonnuclear means.

3.136 Electromagnetic rndicttion. Ibdiation made of oscillating electric and magnetic fields and propa-

gated near the speed of light. It includes gamma, X-ray, ultraviolet, visible, and infrared radiation and radar and

radio waves and is generated from radar, communications equipment, microwave, and electronic countermea-
sures equipment, etc.

3.137 Emergen~. An unexpected occurrence or set of unexpected circumstances in which persnnnel or
equipment unavailability, due to accident, natural event, or combat, may demand immediate action that re-
quires extraordinary measures to prntect, handle, sewice, transport, or employ a nuclear weapon.
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3.138 Engineering cvnhmtion. A lcchniml msessmcnt of !hc design and opcmting fmwrcs of equipmcm,
whether ncw or modified, which is conducmd for the purpmc of dc!crmining the impact on nuclear safety.

3.139 Engineering orgnniznlion. Tbc organization which hm program management rcspmrsibilitics for
acquisition and modification.

3.1.40 Engineering review. A review of the nuclmr snfcty engineering evaluation and program documenta-
tio~ naomplisbcd by an Air Force agency which is indcpcndcm of [he engineering organization.

3.1.41 EnvirrmmenL% The natuml and indumd physiml conditio-such as climatic, clcctriml, mechnni-
ml, nucfcar, biological mrd chcmiml—!hat a system may be exposed to during its opcmtion.

3.IA2 Esclusion region. The region within a warhead or weapon which contains the firing set msd weapon
detonator systcm. It also has the ncccssmy packaging msd safety devices to cscludc electrical cnc~ from the
firing scI and weapon detonator ~tem, csccpt when their use is intended.

3.1.43 Esplosive orsfmmcc disposal promdurm. Those particular souncs or modes of action taken by csplo-
sive ordnnnm, disposal (EOD) personnel for o- to, diagnosis of, rendering safe of, recovery of, and find
disposal of explosive ordnanst or any hazardous material trssccimed with an EOD incident.

n. ~ procedures. Those actions taken to Iocwc c.mc:fy msd IO gain access to unexploded c..qdmivc
ordnance

b. Diagnostic proccdums. Those actions taken to identify and evaluate unexploded explosive ordnanm.

c Render safe procedures. The portion of EOD procedures involving the application of special EOD
methods and tmls to prcwidc for the interruption of functions or acpamtion of essential components of csplo-
sivc ordnance to prevent an tmmccptsiblc dcfonrdion.

d. Rcmvcsy procedures. Tfsosc mtions taken to rcrnver uncsploded uplosivt ordnance.

e. Final disposal procedures. The find disposal of explosive ordnance, which may include demolition or
burning in pfacc, removal ton disposal arm, or other nppmpriotc means.

3.1.44 Fncflity lining and suspmsion systems. Equipment (such ns n hoist, cmnc, or suspmdcd frnnse) in-
stalled in a facility, used 10 lift or suppon nuclear weapons, and which depends upon the fmiliiy’s stmcturc 10
support the rated load.

3.1.45 Factor of snfety A numcriml value that is multiplied limes the opcmtionnl load to obtain the desired
srmcturrd capability. This mpability should mount for unccstnintics msocbtcd with loads. materials, manufac-
nsring pmmssc5. and other conditions thm add affect the acnml stmctuml mpability of m item.

3.1.46 Fnil-safe. Dc.sign fmlures of n nuclear weapon system or mmpmsent which ensure thm the ~lem or
component will respond ton failure inn prcdictnblc, safe mnnncr.

3.1.47 Fntiguc fnilurc. A failure which is cshibitcd by fmctum incurred by the qclic applimtion of loads
which may be ccmsidembly less than the yield strength.

3.1.48 Firing. Firing as applied to ihc Dcpm’tmcnt of Defense (DOD) Nuclear Wenpon System Safety Stan-
dards in DODD 3150.2, rcfcss to nrtillc~ shelf.%not to ignition of propulsion devises. when used as a tcms for
Air Force weapon sywems, firing is used to denote circuits and signnfs which initiate propulsion sywcms or

ordnance devices.

3.1.49 Firmware A combination of r.sesumble mmputer pmgmms and data (softwmc) which have been
stored in any form of rend-only mcmmy which is unnltemble during progmm csecmion. (Rcfcrcnces to software
include firmware.)
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3.130 Good guidance signal. The signal generated by a missile guidance and control system, including
guided missiles launched from aircraft, which must be issued before final warhead arming can nccur.

3.131 Hardwme. Tbe generic term dealing with physical items asdisiinguisbed from their capability or
function-such as equipment, mnls, implements, instruments, devices, sets, finings, trimmings, assemblies,
subassemblies, components, and parts. In data automation, hardware is the physical equipment or devices
forming a computer and peripheral components.

3.LS2 Hmdwim. Adedicated discrete electrical circuit

3.133 Human errora. Unintentional human actions that result inimproper per formance ofatest. Human
errommay &cau=dby faiigue, haste, strex, distinctions, impro~r mntrolsortwls, improper prnce.durea,
failure to fnllow procedures, hardware features or tasks outside the capability nf the persnn performing the task,
etc. Human errors frequently caus.e or contribute to mishaps. Proper weqrnn system design and operating
procedures will reduce the probability and impact of human errors.

3.1.34 hmdvertentpm grnmmedltwnch. The inadvertent entry into terminal countdown and the resultant

launch of a missile to a predetermined target.

3.155 In formation cnntrOlcOncepL Theapproach tothecontrol ofcritical functions byusingonly uniquely

encoded information or data wnrds to initiatelcommand a critical function. The uniqueness of ihe coded infor-
mation, cnmbined with the failure modes and reliability of the cnmml devices, will determine the probability of
unintended occurrence nf the cri!ical funclion.

3.156 In fnrnmtionalst nmgeme dia. Documents, tapes, disks, cards, plugs, memories, and otber devices

used to stnre information.

3.1.S7 Inlrusinn detectinnsystem. AVstemused todetect andreprt intmsions intoareasof securi~inter-
est. There are three categories of the intrusion detection system (IDS)

a. &erinr IDSdetecE attempted penetrations oftberestricted area bounda~,

b. Stmcture/shelter (entrance andinterior) IDSdetecSattempted penetrations nfstmctures andsheltem
containing priority resources; and

c, Individual rewurm IDSdetecG ent~into thearea immediately sumounding priori~ resources.

3.158 Jettison. ~eunamed release ofstora from anairmaft otberthan inanattackmnde.

3.139 hunch. ~etransitinn frnmastatic state tothedynamic fli@tnfa missile.

3.1.60 Launch actinn study. hanalysis ofaspecific #ound-launcbed mixileweapnn sfitemcompnnentto
determine tbe actions necessary to cause the compnnent to contribute tn an unauthorized launch (UL). Launch
action studies provide snurce data for a UL study, and several of these studies are usually required for each UL
study.

3.1.61 Launch actinn threat. Adescription ofhowan individual component nfaground-launcbed mi%ile
can be tampered with to achieve a specific unauthorized result.

3.1.62 Launcbaclivatinn palh. ~epathbywtich infomatinn andener~flow toeffect aground-launched

missile launch. This includes hardware and software components, and tbe persnnnel actions necessary to cause a
missile to go through the authorization.to-launch sequence.

3.1.63 Launch cnntml point. The facili~orvehicle thatmntrnls thelaunch ofaground-launched misile.
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3.1.64 bunch point. The geographical location (arcn or fncilisy) of a ground-launched missile when

launched.

3.1.65 Military chanrsterislics for nuclear weapons. A Dcpwtmcnt of Defense document submi[[ed to the

Departmem of Ener~ that specifies performance rcquiremems and physical chmncteristics for a nuclear war-
head, bomb, or basic nsscmbly to be compatible wi!h o specific weapon Wtem or syslems.

3.1.66 Mission CqUifSIIICnL @uipmcnt designed spccifirnlly for usc with nuclear weapons.

3.1.67 Mobility. Vehicle wsting accomplished 10determine performance capabilities, stability, msd slmctur-

nl integrity and to asses ovcmll safety.

3.1.68 Monitor current. A limited current introduced into o nuclear weapon to dctcrrnine the functional
state of selected mmpcments or circuits.

3.1.69 Multiplss system. A signrd tmrrsmission syslem in which IWOor more signals share one mmsmission

path or bus.

3.1.70 No-lone zone. An area where the Two-fkson Concept musi be enforced bmausc it mnmins nuclear
werqrorrs, nuclear weapon systcrrrs. or certified critical mmponent.s. The terms “close-in secrmisyarm” in AFR

207-1 and “csclusion mm” in DODD 5210.41 are the same as the term “no-lone zone” when nuclear weapons
are present.

3.1.71 Noncombat delitery vehicle. A vehicle mrd its insudlcd equipment used to move, load, or ship nuclear
weapons. A nonmmbai delivery vehicle is no: operated under specific nuclear weapon sysem safely rules.

3.1.72 Nonspednlized quipmmL Equipment used with nuclear weapons bui not specifimlty designed for

that purpose.

3.1.73 Norrmd envirOnrnmL The espected Iogislicrd msd opemtionnf environments in which tic weapon or
mmbat delivery vehicle is required to function without degradation in opemlional reliab@ or safe~.

3.1.74 Nuclsnr cargo. A nuclear weapon or nuclear mmpmrent (except limited-life mmpcmems) prepared

for nuclsar Iogislics movement.

3.1.75 Nuclear certification. The process for determining whether the nuclear weapon system meeu the
nucfear sureIy smndards mrd is acceptable for opcmtiorml deployment, mnsidcring system design, mmpatibili-
V, procedures, safety, sccuri~, and unil rendiness. Nuclear certification is required prior [o a system squiring
Opcrlstional smtus.

3.1.76 Nuclear certified quipmenL Suppers equipment, mmbat delivery vehicles. and nonmmba! delivery
vchidss that have received nuclear safety design ccr’silimtion.

3.1.77 Nuclmr ceriifkd prrrmdures. Procedures tha! hm’s been approved for use with nuclear weapons,

nuclear certified equipment. or nuclear weapon spem.s msd have been publiihed in Air Force technical orders
or technical publications.

3.1.78 Nuclear mmponent. A part of n nuclear weiqson which mntains fissionable or fusionable material.

3.1.79 Nucknr mnsenl function.

n. f% aircrnfl turd air-launched missile systems the function is implemented by o ddibcm[e aci that pro-
tides two-psmon mntrol over the release system unlock msd nuclear wenpon prearm funclions.

b. For ground-launched missile systems the function is implemented ~hrougb cooperative actions being
required to issue certain critical mmmmsds.
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3.L8O Nuclear logistics movemenL The transport of nuclear wcapnns in connection with supply or mainte-
nance operations. Under certain specified conditions, combat aircraft may bc used for such movements.

3.1.81 Nuclear safety certiticntim. .% Nuclear safety design certification.

3.1.82 Nuclear safety design certification. A determination by the Directorate of Nuclear Surety, Detach-

ment 1, Air Force Inspection and Safety Center that all applicable nuclear safety design criteria for a given

hardware and snftware design have been met and the design is authorized for use with nuclear weapons. Safety
design certification is based upon a satisfactory engineering evaluation which verifies design compliance.

3.1.83 Nuclear safety discrepancy report. A discrepancy repnrt that references the cnmputer hardware/soft-
ware program materials or outputs in which the discrepancy was detected and provides a detailed description of
the problem. A discrepancy report is generated as a result of a violation of one or more nuclear safety require-

ments.

3.1.84 Nuclear sursty. A term used IO encompass all activities that ensure Air Force compliance with the

DOD Nuclear Weapon System Safety S[andards. To comply with these standards, Air Force nuclear weapon
systems must be designed, maintained, transported, safeguarded, stored, and employed to incorporate maxi-
mum safety and security consistent with operational requirements.

3.1.85 Nuclear weapon. A device in which the explosion results from the energy released by reactions involv-
ing atomic nuclei, either by fission, fusion, or both.

3.1.86 Nuclear weapon system. A combat delivery vehicle with its nuclear weapnn or weapons and asso-
ciated supfmrt equipment, noncnmbat delivery vehicles, and facilities.

3.1.87 Nuclear weapon system safety gruup. The Nuclear Weapon System Safety Group (NWSSG) evalu.

ates nuclear weapon systems to make sure procedural safeguards and design safety and security features are
adequate to meet the Department of Defense Nuclear Weapnn System Safety Standards. The functions and
respnnsibili:ies of the NWSSG are described in AFI 91 – 102.

3.1.88 Nuclear weapon system safety rules. Secretary of Defense-approved prnccdural safeguards gover-
ningall operations with nuclear weapons or nuclear weapon systems. The safety rules establish procedures to
ensure compliance with the Department of Defense (DOD) Nuclear Weapnn System Safety Standards in
DODD 3150.2. Nuclear weapon system safety rules are published in the Air Force 91 –series instructions.

3.1.89 Nuclear yield. The energy released through nuclear fission or fusion equivalent to or greater than the
energy released hy the detonation of four pounds of trinitrotoluene (TNT).

3.1.90 Operational certificationhwcertitication. The process through wbicb tests and approved procedures
are”used to complete a functional inspection of components (and visual inspection of critical components for
ground-launched missile systems) being prepared for use in the nuclear weapnn or nuclear weapon system.

3.1.91 Openstional command. Those functions of command involving tbe composition of subordinate

forces, the assignment of tasks, the designation of objectives, and the authoritative direction necessary to ac-
complish the mission. Operational command should be exercised by tbe usc of the assigned normal organiza-
tional commandem of subordinate forces established by the commander exercising operational command. It
does not include such matters as administration, discipline, internal organization, and unit training, except
when a subordinate .mmmander requests assistance.

3.1.92 Opemtional load. The operational load is the calculated maximum probable load experienced by a
part or equipment during its operational life. It includes dynamic effects and engagement forces in each axis
over and above the rated load.
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3.1.93 Opemtionnl plnn dntn document. A detailed plan of how the using cnmmnnd intends m opcmte a
nuclear wmpnn ~tcm to assure c(fcc!ive mission mmmplishmcm.

3.1.94 Oppofiunity Clnse phfiical proximity ton nuclear weapon, nuclear wcqrnn system, or certified criti-
cal mmpnnent in such n manner ns 10 nllmv one or more persmrs the opportunity to mmpcr with or damage a

nuclear weqsnn, nuclear wmpnn symem, or certified critical component when such tnmpcring or damage cmdd
go undetm[ed at the enmpletion of the activity which afforded mass. Normally, a person in clnsc physiml
prnximity m the wenpcm, wcnpnn ~tem, or compnnmrt would not be considered to have opportunity if a

Twc-Person Concept Team of csmrts or guards were provided for eilher the pcrscm or the nuclenr weapon,
nucleas weapnn system, or ccrtificd crilicnl mmpnnent. Opportunity must be judged in terms of the nature of
the msiviIYbcirsg performed and the knowledge of the pcrssm suspected of mmpming.

3.1.95 Plastic failure. I%ilure cnuscd by mntcrial yielding. (Yielding is cspcrienccd when strcas Icvclsexcccd
the minimum yield strength of the material as spcciticd in MI L- HDBK-5 or other applicable standards.)

3.1.96 Pmns_nI commnnd signnl. The sigmd to Ihe wcapmr indicating that the pcrsmrnel mntmlling Lhe
weapon sptem want ii to function and produce n nuclcnr detonation.

3.1.97 Prearm device. The prearm device is n strong link device !hnt will proven! coming of a nuclear Ixrmb or
warhead in the absence of n unique signal prearm command which is initioted by the dclibcmte aclion of a

pcmon.

3.L98 Ps’mrmcrf.

m T?ICstnte of II weqsnn system in which launch or rclmsc of the weapon from the aircmft will star! the
s.equemx necessary to pmdua n nuclear detonation.

b. The state of n ground-launched missile werqsmr systcm which indimtcs the wea~n system opemtors
have authorized lmmch, and arming would bc permitted after launch when Ihe wcapnn has sensed the prnpcr
flight environments.

3.1.99 PreaenL As npplicd to n nn-lone zone, this term memss that a ‘Pwo-Pcmon Concept Tmm member is in

8 pOSiliOn10Obsewe nn iflWMXt acl or unmnhorizcd pmmdure during n task or npcmtinn. proximity a“d vimal

obamvntinn of team member actinns will depend on the nature of the task to bc performed. For -pie, nne
tcnm member may be briefly unobserved by Ihe other team member if it is unsnfc or physically impassible to
maintain cunstom obscrvntinn.

3.L1OO Prime ❑uclenr nirfift force. Those Military Airlift Ommrmd aircrm% aircraft, and other functions
pmvidcd fnr suppnrt of logistical airlift of nuclear weqxms mrd nuclcnr mmpnnens.

3.1.101 Random vibration. Asr nscillnting motinn, the in.stxmtnneous amplitude of which can & predicted

nnfy nn a probability basis. II may bc considered us being mm-d of n continuous spectrum of frcquencica

whnse individmd amplitudes are varying in n mndom mmner. Rnndom motion is aperiodic and is described

mrdlxmatienlly in tcnrrs of stntistirs rather than trigonometric functinns.

3.1.102 Roted lnod. A rated load is that enmbinatinn of load forms lhnt the basic equipment must suppmi or

resiai isr a static scnte. This load, mnsisting of one or mnre weapom mrd the osmcimed handling md restrnint

equipment, is the nuclear cersificd Inad.

3.1.103 Relense.

n. Dellbemte or inadvertent sepamtinn of a grnvity Lmmb fmm o carrier nircmft.

b. Delibemte or irmdvcrteni scpamtinn of o missile from a carrier aircraft prior m ignitinn of the missile’s
propulsive system.
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3.L104 Reversion. The processor event of returning to the original state, phase, or condition.

3.1.105 Roadnbility. A measure of a vehicle’s ability to negoliate the terrain and obstacles expected under
normal conditions.

3.1.106 Safe and arm device. A device which physically and electrically interrupts ordnance initiation cir-
cuits between the snurce and the explosive or pyrotechnic train.

3.L107 Softwnre. A set of computer programs, procedures, roles, data, and associated documentation—
including firmware with programs and data-concerned with the operation of a digital processing system; for
example, compilers, library routines, manuals, and snf~are desigtidata flOWdiagmms.

3.L108 Specialized equipment. Equipment designed specifically for use with nuclear weapons.

3.1.109 Split-frnowledgc. A prncedure used within the Two-Person Concept. By separating code(s) neces-
sary to implement a function (split so that no lone individual has access to all the required rode(s)), weapon
unlnck, critical component usage, or nuclear weapon access cannot nccur by a lone individual.

3.1.110 Static eleclticity. The buildup of an electrical charge on an object that maybe discharged through
annther object of a different potential that may cmtse damage to electrical and explosive components.

3.1.111 Stnckpile-(o-tntget sequence.

a. The order of eventa involved in removing a nuclear weapon frnm storage, and assembling, testing,
transporting, and delivering it on the target.

b. A dncument that defines tbe logistical and employment cnncepta and related normal and abnormal
environments involved inthedelivery of a nuclear weapon from the stockpile to tbe target. It may also define the
logistical flow involved in moving nuclear weapons to and from tbe stnckpile for quality assurance testing,
mnditication and retrofit, and the recycling of limited-life components.

3.1.112 Strews management system. That portion of tbe aircraft system which provides weapon control,

release, and monitoring functions. Specifically, it controls the following nuclear critical function% authorization,
prearming, and releasing or launching. The stores management system typically encompasses the avionics pro-
cessor(s), weapon control and display panels, and weapon interface units.

3.1.113 Strny vnltage. An unintended voltage esisting in any part of a weapon system.

3.1.114 Slmng link. A device that protects a selected functional unit (such as prearm devices, and environ-
ment. or trajectoty+ensing devices) by isolating the unit from abnormal environments so that the unit may
operate or perform its function only when intended. The strong link must operate in a predictably safe manner
to the abnormal environment(s) until after a weak link necessary for system operation becomes irreversibly
inoperative when exposed to the same environment(s) as the strong fink.

3.1.115 Support equipment. Includes all equipment required to perform the support function, except that
which is an integral part of the mission equipment. It does not include any of the equipment required to perform
mission operational functions. Support equipment should be interpreted as including tools; test equipment;

automatic test equipment; organizational, field. and depnt support equipment; and related computer programs
and snftware.

3.1.116 Synchmnizcd npemdons. Actions involving two or more devices which require simultaneous opera-
tions to comrol yaw, pitch, and roll—for example, two hoists operating simultaneously to lift a weapon.

3.1.117 lbmper. TOknowingly perform an incorrect actor unauthorized prncedure involving a nuclear weap-
on, nuclear weapon system, or certified critical component.
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3.1.118 lime division multiplexing. The transmission of infomm!ion from several signal channels through
one communication system with sfiffcmnt channel samples s[aggcrcd in time Its form a composite pulse train.

3.I.I 19 lh.persan concepL A mnccpt designed to ensure n lone individual never has the opportunity to
tamper wilh or damnge, in n way that muld go undetected, o nuclear wenpon, nuclear wcnpon system, or certi-
fied crhical mmponmt.

3.1.120 ‘kr-person concept team. A team made up of m IMSI two people, each of whom:

a. is certified under ihe personnel reliability program,

b. is familiar with the safety and security requirements of the tusk to be pcrformc~

c knows the tusk well enough to promptly detect cm incorrect actor ummthoriscd proccdur~ and

d. has successfully mmpleted nuclear surety [raining.

3.1.121 Ultimate failure. Failure exhibited by material fracture.

3.1.122 Unnuthorizcd launch. A delibem[e unnulhorized act that causes any movement (resulting fmm the

direct impulse of n pmpul.sion subsystem) of a nuclear wcqrmr mated to II missile. The following me brunch
crmgorics

a. Type O Launch-Ignition of IIpropulsive singe or engine which results in missile movement but widrouI
the missile muting the Inunch platform due to physical reslmints.

b. ~ 1 Lnuncb-ignition of n propulsive stage or engine which results in missile launch fmm the launch

platform but wilh an inactive guidrmm system.

~ w 2 f-.mMcb_~le launch with an active guidnnm system which results in powered flight to a

prepmgmmmed target but without n nuclear yield.

d. l@ 3 Launch-Missile launch with an active guidance sywcm which results in powered flight to a

prepmgmmmed target with a nuclear yield.

3.1.123 Untmthodzed Inunch scennrio. A complete account of how an unauthorized kmnch can be achieved

by using specific launch action threats. The scenario mny include one or more Inunch aclion threms. [t will
describe the procedures the agent needs to follow and the tools needed formch step of the procedure. It will also
describe normal opcmting renditions that must be overcome.

3.1.124 Unique signal. A sigml format used to allw the receiver to discriminate the unique signal from all

other signals in the weapon symm and from those which maybe accidemnlly gcnemted or applied from outside
the weapon system in abnormal environments. The signal mny be digital or analog.

3.1.125 Unique slgmd dsvics. A device which is designed to react to a unique signal and allw a critical
function to occur.

3.1.126 Volatile memory. A stomge medium thnt loses inforsmmion when power is removed from the sywcm.

3.1.127 Weak links. A weak link is n selected functional unit (such as a capacitor or transformer) that is vital
to the opemtion of the firing seI and weapon detonator system and whose function is not likely to be duplicated

or bypassed. Weak links are designed to rcspmsd predictably to certain levels msd typrs of abnormal environ-
ments by lrcmming irrsvetsibly inopcmtive (thus rendering Lhesystem inopcmble) at levels less [ban those at
which the strung links fail 10 keep electrical isolation. The weak links and strong links me collocated so as to

evrien= Cs=ntialv the same environment nt the same time.
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3.1.128 Weapons safety oiTcer. An individual who manages a base, wing, or equivalent safety program con-
sisting of explosives safely, missile safety, nuclear surety, or any combination of these.

3.1.129 Weapon suppart hmd path. AH structural components which experience an increase in stress when

reacting to the weapon weight or inertial force in any of the three axes.

3.2 Acronyms and tthbreviations used in this standard.

ACCD

AID

A&F

AFl

AFLc

AFR

AFMC

AFSA

AFsc

AMAc

Asc

BITE

CPIN

DAR

DH

DID

DOD

DODD

DODISS

DOE

ECD

EED

EER

EMC

EM I

EMP

EMR

EOD

EYESD

HOL

IDS

Ioc

1ss

Aircraft Compatibility Control Drawing

Am/Disarm

Arming & Fuzing

Air Force Instmction

Air Force Logistics Command

Air Force Regulation

Air Force Materiel Command

Air Force Safety Agency

Air Force Systems Command

Aircraft Monitor and Control

Aeronautical Systems Center

Built-in-Test Equipment

Computer Program Identification Number

Design Analysis Report

Design Handbook

Data Item Description

Department of Defense

Department of Defense Directive

Department of Defense Index of Specifications and Standards

Department of Ener&y

Electrical Compatibility Data

Electroexplosive Device

Engineering Evaluation Report

Electromagnetic Compatibility

Electromagnetic Interference

Electromagnetic Pulse

Electromagnetic Radiation

Explosive Ordnance Disposal

Environmental or Trajec:o~ Sensing Device

Higher Order Ianguage

Intrusion Detection System

Initial Operational Capability

Initial Safety Study
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LAP

LCP

LP

hlAR

MC

MCD

MIL-HDBK

hlIL-STD

NCP

ND1

NSAR

NSWG

NWSDD

NWSSG

OSIRTE

PAL

POG

Poss

RF

Rs

RV

s&A

SA—ALCJNWI

SCP

SDP

SMS

SNL

SPO

STS

TNSA

TO

TOMA

TPD

UL

USD

USG

WCD

hunch Activation Pnth

Launch Control Point

launch Point

Major Assembly Rclensc

MiliKwy characteristic

Mechmricnl Compatibility DaIa

Militmy Hmsdbwk

Milimry Standard

NucJeirr Certification Plan

Non-Destructive Inspection

Nuclear .%fety or Surety Analysis Report

Nuclear Surey Working Group

Nuclear Weapon Spem Definition Document

Nuclear Weopcm System .%fcry Group

Opemting System/R. n-Time-Esecutive

Permissive Action Link

project Ofticcrs Group

Preopemtiomd Safety Study

Radio Frquenq

Reentry System

Reentry Vehicle

Safe 6? Arm

Nucleru Weapons Integration Division

.%frwrue Cerdthlion Plan

Software Development Plan

Stores Mmragement System

Smrdia Nnlionrd Laboratories

System program Oftk

Smckpife-tMbrget Sequence

‘fkchrdcal Nuclear Stiety Amdysis

lkchnical Order

Technical Order Mormgement Agency

‘fhrrimd Protection Device

Unauthorized bunclv Underwriters Iatsomtories

Unique Signal Dsvice

Unique Signal Genemtor

Weapon Capability Date
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4. GENERAL REQUIREMENTS

4.1 Nuclmrsurety ceriilkntion program

4.1.1 Nuclear surety design goal. The primary guals of the nuclenr weapon sptem surely program are 10
protect people mrd property and to conserve nuclear wenpurrs as n nntiorml resource by prutccting them against
all risks mrd threms inherent in their crrvimnmmt. Ilris includes the design safety of the weapon system in all

envimnmmts, scmrity measures necessary to retain custody and protect the resource, mrd appropriate com-
mand and control measures to ensure the weapon system is employed only with pmpcr mcthority. Because of
their destructive power and the mnsequences of an unauthorized or inadvertent dctonntion of the nuclear or
high esplmive material, nuclear weapons and weapun systems must be designed to irseorporate surety mnsiwent
w“th opemtiorud requirements.

4.12 Department of Defense nucleor weapon system safety stmrdnrds. The basis of all nuclear weapons
system surety design requirements are the Department of Defense Nuclear Weapon System Safery Stmrrfmds in

DODD 3150.2. Compliance with these stmrchwds is mimda!oq’. As a minimum, there shcdl be positive measures
to meet the DOD Nuclear Weapon Syswm Safety Standards which:

a. prevent nuclear weqrsms involved in cwcidents, incidenu, or jettison from producing n nuclear yid~

b. prevent deliberate premnsing, arming, Inunching, firing, or releasing of nuclear weapons esccpt upon
eseccnion of emergency war orders or when directed by mmpaent nuthori~

C. p~ent ina~enent pmamring. arming, Imcnching, firing. or releasing of nuclear weapons in all normrrd
and credible obnomml envimnmen~ msd

d. insure adqunte security of nuclenr weapons, pursuant to DODD 5210.41.

42 Pmgmm mqnfremmts A nuclear surety design certification pmgmm shall be developed for nuclear
weapon systems. This pmgmm shall mnsis: of those msks required 10verify the adequacy of the weapon system

design fmm n safety and security srondpoint. ‘flm truclmr surety certification pmgmrrs shall he folded into the
overall weapon system acquisition psogrum.

4.2.1 Applicability. The requirements for Ibis progrum shall be included in all applicable mntmccs nego-
Iinted by the Air Force procuring nclivities. These requirements shall also apply 10 each Air Fmu organic
program and each program developed by msy DOD agency for Air Force USC.

4.2.2 Purpose. The purpose of this stmrdard is to provide nuclear surety design requirements msd guidelines,

design verhlmtion approaches, and types of mmlyses and tests to support n nuclear surety design certification
pmgmrlr.

423 Pmeedures. Surety requirements of Ihs standard shall be met by n basic design that includes safety and
securityfeatures md devices. The nuclear system design musl reduce the depmdenee of safety mrd security on
procedures or operational restrictions to achieve the required levels of safety specified by this standard.

4.2.4 Equipment mreleur safety design cextificntion. The following equipment shall he nuclear safety design

certified:

a. Combat deliveqf vehicles

b. Critical mmpunens,

c. Nonmmbat delivery vehicles
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d. Suspension and release equipment—for example, bomb racks, launchers, pylon$

e. Support equipment that moves, supports, stores, bandies, loadshdoads, or mateddemates nuclear
weapons, and

f. Teat equipment used to test and verify the functionality of tbe authorization, premnr, arm, unlock,
release, and launch circuits, or that directly interfaces with nuclear weapons or critical components. Some com-
mon tools mrd test equipment, such as multimetera, do not normally require certification.

4.2.S Modifications. Any modifications to a design lhat impact criteria in this standard require an engineer-
ing evaluation report (EER) to verify that the modified design meets the nuclear safety design requirements of
this standard. The engineering evaluation shall be accomplished and reported in acmrdance with the appropri-

ate engineering analysis package data item description (DID). Changes to systems/hardware that result in man-
ufacturer’s service bulletins are considered modifications.

43 Evaluation requitimenta. The analysis and test requirements must be accomplished to evaluate the

nuclear weapon system for nuclear certification. This is required to obtain Air Force certification of ctilical
hardware and software, and to verify that the nuclear weapon system meets the design requirements of this
standard and the DOD Nuclear Weapon Systcm Safety Slandards. The responsible agency to ensure these
requirements are met is the system procurementidevelopment organization that has program management
responsibility.

43.1 General analyses requirements

43.1.1 Bask and documentation. The analyses of the weapmr system shall be based on the system, subsys-
tem, and end item specifications and qualified system operating parameters. The supporting analyses are re-
quired for, and shall be documented in, the nuclear safety analysis report (NSAR) for new and AFSA designated
systems that undergo major modifications. For those sys:ems not requiring an NSAR, analyses shall be docu-
mented using an EER.

43.1.2 Purposes. The analyses shall address the qualitative and quantitative requirements of this standard
for inadvertent preannin& accidental propukkm system ignition and inadvertent programmed Iaunck inadver-
tent release or jettison; inadvertent power to the nuclear weapon interfacq and circumvention (deliberate or
accidental) of two-pcraon control for authorization, launch, prearm, or unlock.

43.1.3 Failure rate data. For analysis purposes, failure rates for both warheads and delivery systems shall be

expressed in the same units. For these analyses, worst-case generic failure rate data is required as a minimum,

but component-specific data can also be used when available.

43.1.4 Authorization device for aircraft. Safety studies and calculations conducted for combat dclivety air-
craft systems shall not take credit for the authorization device to meet the safety requirements. Safety require-
ments shall be met with the assumption that the authorization device is activated.

43.1.5 Authorization device for gmund-kmnched missiles. ff the user accepts the restriction that the autho-
rization device shall not be activated until receipt and authentication of the authorization command from higher
authority has been given for the ground-launched missile, then safety studies and calculations may take credit
for any safety enhancement that the authorization device may provide.
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43.1.6 Safety nnd security objeetiws. A prime objcctivc of the Air Force Nuclctw Weapons Surety Program

is to achieve safety and security mnsistcnt with opcmtiomd requirements while protecting nuclear wetqmns as a
miiical national resource. The plnns. repcms, rmd dmwings supporting weapon system nuclear ccriilicmion me
specified in the nircmf! and missile DID’s, such rIs NCP, NSAR, EER, etc., as defined in 90.1 thru 50.11. Some

safety and security areas that shrill be mmlyzcd in the nuclear certification progmm include:

o. Electromagnetic compatibili~ (EMC)/Elec!romngnetic interference (EMl)/Electromagnetic pulse

(EMP)/Electmmrignetic radiation (EM R)/Electrostatic dischnrge/Lightning

b. Safe-arm fuze ond mm/disarm (A/D) devic.x

c. Guidance and control malfunctions (“Good guidance”)

d. Accidental motor ignition

e. fnndvertent programmed launch

f. protection of friendly IcrriIory

g. Credible abnormal environments

h. Critical function processing and esecruion

i. Testin@lninlenmme

j. Radiomtivisy (generation of, shielding from, msd attenuation of)

k. EOD procedures

1. Mission pluming

m. lnadverrem prenrminghmning

n. fnadverlent application of power to interfaces

0. Alteration to fiuing option

p. Aktemtion to targeting

q. Launch action ssudy

r. Critical funcsion & sommmsd monitoring

s. Status monitoring

t. Physicnl security

43.2 Guidelines for mudyses and tests. The dmn from analyses and tesIs of systems, subsystems, mmp

nems. and equipment me necessary to ewdume nuclear safery and securiIY. Qualitative and quantitative msaly-
ses and tests provide n basis for the nuclear safety and securiIY evaluations. Analyses and tests must be

mmpatible with the mncepLs used within the system, such as information control, ene~ mntml, erc

4321 Use of specifimtions and stnndnrds. When military specifications or standards exist that satisfi nu-

clear sure!y requiremmm the msal@s nnd test requirements may be mel by showing those specitimtions or
standards have been met.
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4.3.2.2 Tailoring of tests. When operational needs differ significantly from the test requirements of a mili-
!my specification or standard, the tesl requirements shall be changed to reflect operational requirements.

4X2.3 Safety/security analysis. Those featurca, subsystems, or subassemblies of each item of equipment
Ibat affect nuclear safety or security shall be identified and reported according to sections 4 of this standard and
section 30 of tbe appendix.

432.4 Nonspecialized equipment. Nonspecialized equipment shall be evaluated for nuclear safety adequa-
cy according to tbe appropriate standards, specifications, and designated tests.

43.2.5 Critical component qualification. Critical components shall be qualified to all expected and specified

environments-for example, thermal, vibration, shock, electrical or electronic, salt spray, sand, dust, preaaure,
etc. A summary of qualification test results shall be provided.

43.2.6 Nuclear surety mtnlysis. An evaluation of the nuclear weapon system shall be accomplished to deter-

mine if the weapon system meets the nuclear surety requirements of this standard. If the implementation of
system or equipment specifications shall cause hazards (see MIL–STD –882 aa tailored to the specific system),
the system manager shall conduct a tradeoff siudy to achieve nuclear surety consistent with operational require.
ments. If there are any findings that may have an impact on nuclear surety, these finding(s) shall k reported. If
there are no findings which have a nuclear surety impact, this shall also be reported.

43.2.7 Nuclear surety verification. When other system, subsystem, and equipment specifications require
surety validation tests, test results that impact nuclear surety shall be reported. These shall be considered an
integral part of the development and acceptance tests or the demonstration tests. Lab tests, functional
mock-ups, models, or simulations may demonstrate partial verification of surety characteristics or proccdttrca.

4.4 Qualitative and quantitative design and evaluation requirements

4.4.1 Prcmnting

4.4.Ll Design rcquirementa. Faulta and failures in the nuclear weapon system that cauac the inadvertent
generation and transmission of the prearm command shall not occur with a probability greater than one in 106
per combat delivery vehicle over the system’s lifetime in normal environments. Prearm design requirements
include the following

a. All nuclear weapon systems shall have a prearming function.

b, The prearnring function shall be separate from the arming, launching, and releasing functions.

c, The preatming function shall prearm nuclear weapons upon command

d. The preamting function shall prevent nuclear weapon prearming and subsequent arming in the absence
of a prearm command.

e. The prearming signal shall be dctived from some part of the weapon system under direct operator
control.

f. If a weapon is designed to be prearmed prior to launch or release, the process shall be reversible. If the
prearm ftmction cannot be made reversible, it shall be designed so that generation and transmission of the
prearm command shall occur as late as possible in the launch or release sequence.

g. For nuclear weapons using the information control concept, a uniquely coded prearm command signal

shall be used which meera the numerical probability requirements of this standard. The information needed to
generate the unique prearm signal shall not be stored in a useable form until its use is required.
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h. For nuclear w+eqsnnswhnsc design is based on the energy control concept, prcmcn cnmmmsd discrctc
signal Iincs shall bc physically and electrically isnlmed from nil other circuits. The prearm cnmmmrd signrd line
shall avoid the usc of IIcommon routing, cabling, or connccIom with mry w“re likely 10carry enough pnwcr to
opcmte [he prearm device. This requirement dncs not ripply to the input side of n unique signal device (USD).

i. Pnsitivc snfcty femur= shall exist to prevent inadvertent prcrmning in credible abnormal environ-
ments.

4.4.1.2 Evnluntion requirements. Analyses or tests shrdl verify the prcmming requirements in 4.4.1.1.

4.4.2 Arming

4.42.1 Design requirements. After the nuclear weapon arming and fuzing (A&F) subsystem hns been
prcmsrcd, bui before Iauncb or rclcnsc, the pmbabili!y of nny system failure in n normal cnvirnnmcnt thnt
results in arming shall not exceed one in 104 per prcmnscd weapon. Arming design requirements include the
follnwing

a. Amsing shrill he prevented until after n positive indication of n launch or rclcnsc.

b. Arming shall be designed 10nccur as Iatc ns pmcticxd in the dclivc~ scqucncc.

c Arosing shall be prevented until after good guidnncc is assured in missile.%.

d. Arming shall be prevented until after the weapon is prccwnscd.

4.4.2.2 Evaluation requirements. Annfyscs or Icsts shall verify the arming requirements in 4.4.2.1.

4.43 lbrgcting

4.43.1 Design requirements. fir ground-launched missiles, tbe probabili~ of faults nnd failures in the nu-

clear wcqsnn system which result in the erroneous issuance of tbc grind guidnncc signal shall not exceed one in
103 per missile pcrlmmcb.

4.432 Evnluntion requirements. Amrlyscs or tests shall verify the requirements in 4.43.1.

4.4.4 Non-nirbmnthing propulsion system opemlion

4.4.4.1 Design rcquircmenLs

4.4.4.1.1 Imsdvertenl programmed Inunch. Faults and failures in the nuclear weapon system that cause inad-
vcrscnt programmed launch of a ground-launched missile during a fully assembled weapon system opcmtion

shall not occur with a probability greater than one in 1012 per missile over the system’s lifetime in normal
environments. Pcoilivc safety features shall exist to prevent inwfvcrrcnt programmed launch in an nbnommf
envirnnmcnt.

4.4.4.1.2 Accidental Ignition. Faults and failures in ihc nuclear weapon system that cause accidental propu-

lsionsystem. rockcl motor, or engine ignitinn shall nn! nccur wilh nprnbability greater than one in 107 per missile
over tie system’s lifetime in nnmsnf environments. Pasitivc safety fenturcs shall csist to prevent xmcidcntal
pmpu!sion .sysem ignition in an abnonssnl cnvimnment. Propulsion syxem nonprnpulsivc burning or cxplnsion
u not considered to be accidcntnl ignitinn.

4.4.4.2 Evaluation requirements. Analyses or tests shall verify [be propulsion system operation require-

ments in 4.4.4.1.

4.45 Release system opcrntion (nircmfl mrried wenpons)
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4.4.S.1 Design requirements

4.4.5.1.1 Ittndwa’tent release Orjettison—release system locked. Faults and failures in the nuclear weapon

system that cause inadvertent release or jettison of a bomb or missile when the release system is locked shall not
occur with a probability greater than one in 106 per weapon station over the system’s lifetime in normal environ-
ments. Positive safety features shall exisl to prevent inadvertent release or jettison of a bomb or missile in an
abnormal environment. (Separation of the weapon without operation of the release system, due to aircraft
catastrophic structural failure, is not considered to be inadvertent release or jettison. )

4.4.5.12 Inadvertent release orjeltison—relense system unlocked. Faults and failures in Ihe nuclear weap.

on system that cause inadvertent release or jettison of a bomb or missile when the release system is unlocked
shall not occur with a probability greater than one in 103 pcr unlockingevent in normal environments. Positive

safety features shall exist to prevent inadvertent release or jettison of a bomb or missile in an abnormal environ-
ment.

4.4..5.2 Evaluation requirements. Analyses or tests shall verify the release system operation requirements in
4.45.1.

4.4.6 Inadvertent power application

4.4.6.1 Design requirements. Faults and failures in the nuclear weapon system that cause inadvertent appli-
cation of power or signals (excluding the prearm command) to the DOD/Department of Energy (DOE) war-
head/bomb interface shall not oo.mr with a probability greater than one in 104 per combat delivery vehicle over
the system’s lifetime in normal environments. Positive safety features shall exist to prevent inadvertent applica-
tion of power or signals in an abnormal environment.

4.4.6.2 Evaluation requirements. Analyses or tests shall verify the power application requirements in
4.4.6.1.

4.5 Gcnend design and evahtntion t-cquircments

4.5.1 Autbotizalion

4S.1.1 Design requirements. Authorization design requirements include the following

a. All nuclear weapon systems shall have an authorization device that mustbe activated for a nuclear
weapon to provide a nuclear yield.

b. The authorization device shall prevent preatming, arming, launching, and releasing without authoriza-
tion. It shall not prevent jettison,

c. The authorization device shall not prevent sating or relocking regardless of the state of the authoriza-
tion device,

d. The authorization device shall be reversible. The enabled and disabled states shall not be complemen-
tary functions for example, the absenw of enabled shall not be construed as disabled, and vice versa,

e. The authorization device shall operate on the information control concept. The information shall be
provided by a secure method through command and control channels.

f. The authorization device shall be designed to reveal if unauthorized acts (tampering) have been at-
tempted. Requirements for protection against unauthorized actions shall be provided by the procuring agency.

g. Positive measures shall be taken to prevent inadvertent operation of the data entry device and to pro-
tec[ against an attack on or bypass of tbe data entry device.
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45.IJ? Evaluation requirements. Anrdyscs or ICSIS shall verify !hc authorization requirements in 45.1.1.

45.2 Nuclear consent

45.2.1 Design requirements. Nuclear consmt design requirements include the following

n. Nuclear mnsent is provided to meet the Two-Person Concept.

b. All airemft and air-launched missiles shall hm’c a nuclear consent function 10 enable the following
critiml functionx

(1) Airemft: prearm and unlock.

(2) A“r-lmrnched missiles launch.

c The nuclear consent function shall lx indepcnden! of Ihc mmhorizution function.

d. The mntrols for nuclear mnscnt shidl be designed and constructed so that n single individual shall not

be able to give nuclear consenl (not npplimble to single-seat combat aircraft).

e. Nuclmr mnsent diseretc lines (if used) shall be phfiimlly and electrically isolated from rdl other cir-
cirits.

45..22 Evnluntion requirements. Analyses or t-ts shall verify the nuclear eonsem requirements in 4.S.21.

43.3 Single-mmprrnmt malfunction or operation

4s3.1 Hlgn requiremesrts. The nrnlfunction or accidenud operotion of a single component shall not cause
any of the following

n. irmdverten! transmission of critical signn~

b. inadvertent prmrming, launching or releusing of n nuclear wenpom

c. inadvenent arming of n prmnrred nuclear w,eapow or

d. enabling of n ground-launched missile system.

These requirements apply before any of the functions me inilintcd and rho when more than one event remuins
in the function sequence.

4.S32 Evnluntion requirements. Asmlyscs or Iesss shrill veri~ the single-mmponeni malfunction or arn-
dental opemtion requirements in 45>.1.

4S.4 Humnn engineering

45.4.1 Design requirements

4S.4. I. I Humnn error. Fermm.s shall be included to limit tbe mnscquencm of human error and delilxmte

unauthorised r!cts and to meet the requirements of MIL-STD- 1801 m tailored to (be specific system.

43.4.12 Dunl errors. Nuclear wenpon systems sbtdl be designed so no IWOindependent human errors can

cause prmrming, arming, launchhg, or releasing of n nuclear weapon, nor authorize the use of n
ground-launched missile system. This requirement only applies before initiation of actions designed 10meom-
plisb the desired opemtion.
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4.5.4.13 ‘fivo-mnn concept. Nuclear weapnn system designs shall permit application of the Two- Person

Concept to operations involving critical components.

4.5.4.2 Evaluation requirements. Analyses or tests shall verify the human engineering requirements in

4.5.4.1.

4.5.5 Ibrgeting

4.5.5.1 Design requirements. Nuclear weapon systems shall be designed to detect accidental or deliberate

unauthorized changes in the targeting function. Changes in the targeting function that nccur before launch or
release shall be indicated to launch control points (LCPS) for ground-launched missile systems or to the aircraft
cnckpit for combat delivery aircraft systems.

4.5.5.2 Evaluation requirements. Analyses or tests shall verify the targeting requirements in 4.5.5.1.

4.5.6 Pmtectinn of friendly territory

4.5.6.1 Design requirements. Nuclear weapon systems shall be designed to prevent nuclear detonations ex-
cept within the boundaries of the designated target area. The boundaries of the designated target area shall be
specified by the responsible DOD weapon system program manager.

4.5.6.2 Evaluating requirements. Analyses or tests shall verify the pmteclion of friendly territory require-
ments in 4.5.6.1.

4.5.7 Grind guidance signal

4.5.7.1 Design requirements. Missile systems, including guided missiles launched from aircraft, shall receive
a good guidance signal from the guidance and control unit before nuclear warhead arming can crccur. The good
guidance signal shall be withheld if a final guidance accuracy check shows that the weapon will impact outside the
specified target boundaries.

4.5.7.2 Evaluation requirements. Analyses or tests shall verify the gond guidance signal requirements in
4.5.7.1.

4.5.8 System safety devices

4.5.8.1 Design requirements

4.5.8.Ll General. Safe and mm (S&A) devices shall meet the design requirements in MIL–STD– 1512 as
tailored to ihe specific system. Tbcy shall arm only in response to an externally generated unique signal. The
safing signal shall be dissimilar to the arming signal to reduce the risk of arming during attempted safing. If a
monitor signal is used, it shall also be dissimilar to the arming signal.

4.5.8.12 Arming signal. USDS shall meet the design requirements in MIL–STD-1512 as tailored to the
specific system. The number and sequence of unique bits in the signal shall be specifically selected so that the
probability of randomly generating the signal supports the system safety requirements. Related requirements
that shall be met are:

a. There shall be no permanent storage within the weapon system of the unique signal in a usable form;

and

b. There shall be pnsitive erasure of unique signal data that may have been temporarily stored in the
system during system checkout or partial activation. This erasure shall occur as soon as possible after the data is
no longer required.
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4S.S.2 Evtduntion requirements. Anid~ortestsshnll verify Ihc System safctydcvicc rcquiremems in
4.5.8.1.

4.S.9 Elsctroexplosive devise protection

43.9.1 Design rwquiremmts. Nuclear bmh, mi~il~nnd [hcirrelc& orordnanm ~temsshallmcctthc

drsign requirements of MI L- SITl - 1512 os tailored to the specific system. The components which cnntrul or
electrically interface with !hcsc spems shall tdso meet the requirements.

4.s.9.2 Ewduntio.r squirt?mmts. Annlysesor tests shall vcrifythe requirements in43.9.l.

43.10 Monitoring

43.10.1 Des@srequiremmts

4.S.1O.I.1 Monitoring dgnal. ~ringngen~ dai~ated nuclcor =fe~dmic&functions *nll&moni-

Iored. F&lures of monitored systems shrill cause nn indication to the. system opcrmors.

43.10.lJ Failures. The ~tem shall be designed so failures wihin the monitoring spIem do not cause inad-
vertent actuation or enabling of criiml functions. The systcm shall pmvidc o means for determining if the
monitoring system bus failed.

4.s.10.13 Displny. The state of n monitored nuclenr snfcty device or function shall be displayed to the opr.ra-
tor.

4.S.10.1.4 Positive display requircmmL The monitoring system shall not use the hcncc of n signal, dnm, or
information to indicate (be .safc state of n nuclear safety device or function.

43.IOQ Evaluation requh-ements. ASSdyscs or tests sbnll verify the monitoring requirements in 4.S. 10.1.

43.11 Nudsnr wmzspnnarming and fizfng (A&F) system.

43.11.1 Signnls and stimuli

4.S.11.1.1 Design requirement The arrrring and fuzing system shall only respnnd 10 Ihe unique prmnning
and envimnmcm or tmjectory stimuli.

4.S.I 1.12 Evaluation requirvmml. Ilre A&F system signals turd stimuli requirement in 43.11.I.I shal)bc
verified m the system turd cnmponent levels through analyses, tests, and demonstrn[ions to assure nuclear safety
during thnse pbascs specified in the system, sub~tem, or mmponcnt spccitimiion.

4S.1 1.2 Dud-signal rmsring

43.112.1 Design rcquiremenL A: least two separa!e and independently derived signals, which cannot be
genemted by IIsingfe source, are required 10arm tbe weapnn. These signnls shall be interrupted by one or more

strong link devices. At lensI one of these signals shall be mntinuous after application, ‘f’his is not memt to be a
requirement to have multiple power sourccL

4S.1 1.2.2 Evnluntion requirement. The A&F system dual-signal mnrring requirement in 4.S. 1I .2.1 shafl be

verified m the system nnd mmponenI levels through mmlyses, !esrs, and demonstmtinns to assure nuclear safety
during those phnscs specified in the system, subsystem. or mmponent spmifimlion.

4.S.113 Energy dischnrge

43.113.1 Design requirement The A&F system design shall provide fnr automatic discharge of stored en-

ergy in the A&F energy stomge devices (such ns capacitors and activated batteries) if arming power is inter-
rupted.
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4.S.113.2 Evaluation requirement. The A&F system energy discharge requirement in 4.5.11.3.1 shall be
verified al (he system and component levels through analyses, tests, and demonstrations to msurc nuclear safety

during those phases specified in the system, subsystem, or cnmponent spccitication.

4.5.11.4 Lightning pmteeticm

4.5.11.4.1 Design requirement. Lightning protection shall be incotpurated to protect critical A&F circuits
from the current levels specified in (he system, subsystem, or compunent specifications. The design require-
ments of MI L–STD -1795 as tailored 10 the specific system shall be met for lightning strikes.

4.5.11.4.2 Evaluation requirement. The A&F syxtem lightning protection requirement in 4.5.11.4.1 shall be
verified at the system and compunent levels through analyaes, tests, and demonstra~ ions to assure nuclear safety

during those phases specified in the system, subsystem, or component specification.

4.5.11.5 Cable smd connector design

4S.11.5.1 Design requirements. Cable and connector design and cunnector pin assignment shall protect
against inadvertent application of power to the prearm or arm circuits in the warhead as a result of damaged
cables and mtmectors. The design shall guard against susceptibility to damage during asxembly, maintenance,
and test operations. The electrical connector requirements in 4.5.13.5 shall also be met.

4.5.11.5.2 Evaluation requirements. The A&F system cable and connector requirements in 4.5.11.5.1 shall
be verified at the system and component levels through analyses, teata, and demonstrations to assure nuclear
safety during those phases specified in the system, suhsyxtem, or component specification.

4.S.11.52.1 Connector mismatinglmixalignment analysis. Connector mismating and connector misalign-

ment analyses shall be conducted for each critical connector.

4.S.115.2.2 Cable muting anufysis. A cable muting anafyais shafl be rnnducted to show protection of identi-
fied cables against premature prearming or arming during all syatern phases.

4.5.11.6 Nondestructive testing compatibility

45.11.6.1 Design requirement. Nuclear safety fortheA&F xystem shall not be degraded as a result of expo-
sure to standard Air Force nondestructive testing environment (such as X-ray, ultrasonic, magnetic, etc.) speci-
fied for use in the weapon system.

45.11.6.2 Evaluation requirement. The A&F system nondestructive testing compatibility requirement in
4.5.11,6.1 shall be verified at tbe system and component levels through analyses, tests, and/or demonstrations to
aasure nuclear safety during those phases specified in the system, subsystem, or component Specification.

4.S.11.7 Chemical compatibility and twerxion

45.11.7.1 Design requirement. All material usedinthedesignshallbechemicallycompatibleh stockpile
andstorageenvirnnmenta.No materialsshall be used that could increase the high explosive sensitivity, generate
an explosive gaa, cause an electrical short, cause reversion, corrode critical components, generate an unwanted
electrochemical potential, or cause similar results.

4.5.11.7.2 Evaluation requirement. The A&F system chemical compatibility and reversion requirement in
4.5.11,7.1 shall be verified at the system and component levels through analyses, tests, and/or demonstrations to

assure nuclear safety during those phases specified in the xystem, subsystem, or component specification.

4.5.11.8 Monitoring

28

Downloaded from http://www.everyspec.com



MI L- S5W-IW2

4.S.11.S.1 Design sequiremenls

a. The capability 10 monitor the smte of at least one strong link in the A& Fsystem shall be provided in idl
weapon system configurations. This shrdl bs continuous monitoring. periodic monitoring, ondcmrmd, or emcr-

geng capability only, depending on the system correepi specified in the nppfieoble spxitication. While the
requirement to provide this eapabiliIY is always plmed on the AL4F spem, tbe weapon sywem must he able to
w that eapabiliiy in n WY that complements the employment concept.

b. lle monitoring function design shrdl preclude the possibility of introducing ener~ from any source
that migh! operate on A&F eritiad function if rIsystem fmdt or abnormal envirunmmt oenrrs.

4.S.1 l= Evrduntion requisemmts. The A&F sywem monitoring requirements in 4.S.1 1.8.1 sbaff Ix veri-
fied m the ~tem and eumponent kwefs through analyses, tests, mrrflor demonstrations to assure nude= safety
during those phnscs specified in the system, subsystem, or component spmitication.

4.S.11.9 Inprrtloutput isolation

45. I 1.9.1 &.sigrs mqrrirwmmt. The electricrd inputs to nuclear sofety devices shrdl be isolated fmm the

outputs. Other methods. such as irreumpatible signals. shrill afso be used to minimizs the pasibility of bypassing
the safety devks.

4S.11.9J Ewduntion requirement llrc A&F system input/outpul isolation requirement in 4.5.11.9.1 shall

bs verified at the sptem and component levels through mralyses, test.%rmsflor demotrstmtions to assure nuclear
safety during those phases specified in the system, subsywem, or component specification.

4S.1 LIO hunch or release sensing dwiw

4.S.I 1.10.1 Design requirements. The A&F sysIem shall mntain a device that sbnll prevent power from
being applied imdvertently or accidentrdly to Ihc A&F system until the launch of n gmund-lmrnched missile, or
the rclenss of o bomber air-launched missile. This device sbnfl function onfy upon complete transition to flight,
not upon fmt motion. f% niscsnft systems, this device shall sense and operate only upon launch or relmss of the
weqron. For ground-launched missile systerss& this deviee sbrdl operate osrfy after sensing an expected launch
WvirOnIUenL

4.S.11.10.2 Evrduntion requirements. The A&F system launch or releuse sensing deviee requirements in
4.5.11 .10.1 shrdf be verified INthe s~tem and component levels through rmidyses, tests, nndlor &monsuations

to assure nuclear safety during Lhosc phases specified in the sywem, subsystem, or component specification.

4S.12 Autorsurta and sofhnrrs.

4S.L2.1 Genes-d mquiremmts

4S.12.1.1 Design requirements. These requirements apply to mrtomarn md software which receive, store,

pmce5s, or trmrssnit data to monitor, targeL prearm, mm, fmmch, releuse, or authorize tbe use of n nuclear
wea~n. Gpipment and saftw-nre shall be designed to provide protection against naidenttd or delitrsrnte unau-

thorized operntion of criticol functions.

4S.12.L1.I Software specifkotiorrs. The tailored requirements of DOD-Sf’O-2167 shall be followed. Sys-
tem requirements shall be tmnslnted into pmgmm design in a systematic “lop duwn” method. Identified nuclear
safety design requirements shall he ineorpomted into the nppmpriate software specilieatiorrs.

4S.12.1.1.2 Higher order krngunge. Software development or moditimtion shrill be principally based on the

use of rm Air Foeee-apprrrvcd higher order language (HOL). Code developmmi in assembly or machine lan-
guage shall only be utilized when the HOL does nol provide adequate capability for time-critical or h’ardware-in-
tesfacing functions.
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a. All software verification checks (nuclear critical variables, flags, data, etc.) which can be performed in
the HOL shall be accomplished prior 10calling assembly or machine language routines.

b. Critical software functions shall not be modified in a language other than the source code for that

software unless specifically approved.

4.5.12.1.1.3 Hiemrchicnl design. The software design shall be a hierarchical slructure of identifiable pro-

grams, subprograms, modules, procedures, and routines.

a. The highest level of control logic shall reside at the top levels, and the computational or algorithmic
functions shall reside at the lower levels.

b. Modules performing critical functions shall be single-purpose modules.

4.5.12.1.1.4 Hardware check. The automata design shall provide self-check confidence, or test routines to
ensure the integrity and proper state of hardware devices which affect or execute critical functions. Critical
failure modes or illegal states shall result in operator notification of lhe problem and the status of any auto-

mated actions taken.

4.5.12 .1.1.5 Hardware initialization and shutdown. Critical function hardware which is controlled or moni-
tored by software and automata memmy containing nuclear critical information shall be in a known and predict-
ably safe state. Upon system shutdown or program termination, the software shall ensure that all settable
nonvolatile devices and relays are set to a known safe state.

4.5.12.1.1.6 Fault tolemnce and error handling. The computer system shall revert to a predictably safe state
when a critical function system fault is detected.

a. The computer system shall be “fault tolerant” to the effects of power transients and electromagnetic
and electrostatic environments.

b. The automated response to critical system errors and faults shall result in a safe weapon command state

and shall be displayed to the system operator.

4.5.12.1.1.7 Interrupts. Interrupts which suspend critical program execution or preempt other intermpts

shall have specifically defined priorities and responses.

4.5.12.1.1.8 Processor scheduling and operations. Software shall not cause a central processing unit “wait”
state. ‘fkchniques for deadlock detection and resolution shall be provided.

4.5.12.1.1.9 Instruction alteintions. [n normal operations, software shall not bc capable of modifying its own

instruction set or the program instruction set of ancillary programs.

4.5.12.1.2 Evaluation requirements. Analyses or tests shall verifi the general automata and software re-

quirements under 4.5.12.1.1.
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4.S.12.2 hlemory chnracterislics

4S.12.2.1 Design requirements

4.S.122.1.1 Memory volntilily. Automata system design shall insure that memory contents nre not altered or
degmded over time during operational use. Storage of critical function program(s) and data in nonvolatile,
nondeswuctive read-only memory is preferred wherever possible. Memory with volatile chamcteristics shall

have previsions to ensure that erroneous dntn, resulting from power removal or other phenomena, shall not
advemcly affecl any critical function or component.

43.1221.2 Hnrdwnm fnulls. A single hardware fmdt shall not muse n memoty change that could muss

initiation of n critical function.

43.12.2.13 Memory integrity verification

a. Memory containing critical function routines and dntn shall be protected using errurdewccion tech-
niques.

b. Arty detected errors 10critiml functions or data shall be rcsulved.

4.S.12.2.1.4 Memory accessibility Provisions shall exist to prolect the accessibility of memory locations mn-
tnining nuelmr critical routines curd dntn. Critical function routines and data ba.sc elementx shall be protected
such that any nllowable memo!y segment address, which is rdlowed by the system for noncriiiasl functions ordain
base elemenm shall not he able 10specifically nddrcss critical data base elements or m“timl function routines.

4S.12.2.1.S Memory dcclnssificntion. A method shall be provided to erase or oblitemte mry clear-test scmrc

codes from memory.

43.12.2.1.6 Memory initialization. All memory not used for inilird progmns and data load, which is available
to my prcassor capable of executing critical function routines, shall be initicdized to n known pattern. This
pmtem, if executed as an instmction. shall not initiate any critical functions or change the stme of uhimf safety
fctmms or pnmmeters.

4S.12.2.2 Evaluation requirements. Aalyscs or tests shall verify (he memory chamcteristic requirements
under 4.5.12.2.l.

43.12Z?.1 Memory volatility. Show by demon.stm[ion or nmdyds that mry memory content nhemtion or
degradation sfralf be detecmble and result in mmpensatoV action. Show by demonstmtion or analysis that any
memory change in n volatile memory shall not nllow o cdtiad function to be completed. Show that a single
hardware fauh shall not mult in a memory change thnl muld allow n critiml function 10be mmpleted.

4.S.12.2.2.2 Memory loading and chmsge.

n. Demonstmte or analyze the following features

(1) Error detection and subsequent opcmtor notification;

(2) Software progmm execution is slopped until all valid and correct data have been loaded and
verified:

(3) Reloading or changing that par! of memory involving critiml funclions is stopped unless lhe prop-
er means for entry is used. lmpmper reload or chtmge shall hc indicated, rejected, and mmunciated: and
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(4) Each section of memory is tilled by the block of proper program data or instructions to be trans-
ferred.

b. Memory declassification. Demonstrate the method used to erase or obliterate clear-text secure codes
from memOV.

c. Processor deviations. Demonstrate the capability to detect manually initiated mmmands, message
errors, anddeviations causing anerroneous entty into a critical routine. Show that, upon detecting errors or
deviations, the system shall cease critical command processing, notify the operator, and return the system to a
known safe state.

d. Fault detection. Demonstrate the fault detection capabiliVof the~stem.

e, Test. Demonstrate theself<heck, mnfiden~, or test routines.

f. Acilla~equipmen! .Equipment which provides anintetiam beweenan o~ratorand theprwesm

shall be evaluated for the extent of control it exerts on the weapon system and for its susceptibility to unautho-
rized control.

4.5.12.3 Critical pmgramload verification

45.12.3.1 Design requirementa

4.5.123.1.1 System protecticm during lcmd. ~esystem shallbe designed toprevent program executioner
continuation until all program instructions or data (or both) have been loaded and veritied. The results of the
program load verification shall be displayed to system operators.

4.5. L23.L2 Unused memory. Unused memo~will be filled with ahownverifiable pattern which shall not
initiate critical functions if executed,

4.5.123.2 Eviduation requirements. Aalpesor [estsshall veri~thec ritimlp rogmmloadv erificationre-

quirements under 4.5.12.3.1.

4.5.12.4 Critical commnnd messages

4.5.12.4.1 Design requirements

4.5.12.4.1.1 Command verification protocol. For aircraft and air-launched nuclear weapons, critical corn-
mands transferred to remote units for processing or execution shall be verified. If a communication error occurs,
the command sequence must be reset to its initial state.

43.12.4.12 Vdiditycbecka. Wlcritiml mmmandtransmissions mmtori~nate withmanual o~mtorinpuu
(see 4.5.12.6.1.1) and the state of all applicable preconditions and inhibits must be verified to be in the correct
state prior to transmission.

4.5.12.4.2 Evaluation requirements. hal~~or tests shall veri&the critiml mmmandmewge require-
menta under 4.5.12.4.1.

4.5.12.5 Operating system/Run timeexecutive

4.5.12.5.1 De.sign requirements. Onlytheoperating ~stedmn timeexecutive (OS~)shall becapableof
calling critical function routines and modules. The operating system software, while working on a fued stack size
with accumulated depth in applications use, shall not overflow or overwrite other program instructions or data,
An erroneous entry into a critical function routine or sequence (see 4.5.12.6.1.3) shall terminate function execu-
tion, provide notification of the error to the operator, if possible, and command the system to a known safe state,
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4.S.125.2 Evnhmtion requirements. Andyscs or tests shall verify the OS/KTE requirements in 4.5.12.S.1.

4.S.12.6 Critical function muline design

43.12.6.1 Design requirements

4.S.12.6.1.1 OpcrrrtOr interfasc

a. No nuclear critical function shrill hc initiated without operator iniemcntion nor initirded by II single
opcmtor action (two or more actions such IUkeystrokes are required). Sepmme cmd independent crew actions
arc required in ground-launched missile systems to initiate nuthorizrdion and launch functions.

b. The softwars shall provide for detcc:ion msd notification of improper entries by the opcmtor.

c. Opcmtor cancellation of nuclcnr critical function proemsing shall require a minimum number of opcm -
tnr actions and shall hs mwmplished inn mfe manner.

4.S.12.d.lJ Singfe-funstion routines. No rouiinc shall Ix capable of performing more than one nuclear criti-

erd Iimxtion. Each nuclear function routine shall bnvc both a single unique entry address nnd o single unique esit
addrcsx This shall not preclude eciticnl function execwion being performed in parallel in tbe same prumww—
for c.snmple, launch prncusing and cnrgcting.

4.S.12.&lJ Ccitienl function cnlf/entcy cheeks. Critical function routines shall not be enlled until all prupsr
conditions mist. All entries into nuclear ecitiml function routines shrdl have checks m ensure such entries me
authorized (opemlor nction is mcumplishcd) and approprintc (all evcm preconditions arc mcl).

4.S.12A.I.4 CommmrdAfatn word fnrmat. Decision logic darn values shall requkc o specific bmncy darn pat-

tern of “ones” and “zeros” (such as, not all “ones” or all “zeros”). This reduces the Iikeliiuod of bcwchvnreor
automata malfunctions sndstjiog the detiion logic for critical function initiation or prupitgmion.

4s.lM.2 Evohmtion rcquirmsents. Acrnlyses or tests shall vcrifi the critical function mudne design re-
quirements under 4.S.12.6.1.

45.13 Elsctricnl systems. The following requirements ripply 10 the electrical chrimcteristics of critical w
terns of bmh aircmft turd missiles unless specified othemvisc. Tlmc systems shall be designed 10preclude cwci-
denral opcmtion or single-mmpunent failure frum aclismting or degrading critical functions. Requirements for
mmbat airemft. and air mrd ground missiles electrical subsystems nrc conmirred under 4.I, 4.2, and 4.3.

4S.13.1 Efeetrfccd isolatinn

4s.L3.I.I Design requirements. Critical circuits (both puwer ond mn[rol) shall be electrically isnlated from

other critical and noncritiml circuits. The purpose of this requirement is to stop faults or cmrcnnn mode mnl-
funccions fmm opcmting eritiml circuits or esplosive mmpunents in nll environments. The folluwing specific

requirements apply to all nuclear weapon systems.

a. Electrocsplusive circuirsy that nffccts or is affected by critical functions shall conform to the require-
ments of MI L-SID -1512 ns tnilnred to the specific system.

b. Fur hardwired systems rind harchvired pussions of multiples systems, elmtrimf functions thzMare unique
to (he aircraft monitor and control (AMAC) and release ~tems shall not shiws an electrical mnncctor with

non-nuclear functions.

c. Critical circuits shall be c.lcctrically iscdntcd from putential sourecs of stmy electrical power to ensurs
critiml circuits are not activated.
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d. Wire shields shall not be used m current-carrying conductors, and shields shall be covered by an insula-
tion layer.

e. Within aircraft interface control units, critical function circuits shall be isolated from power, noncritical
circuits, and oihcr critical circuits using crush-resistant shielded compartments and separate wiring bundles.

4.5.13.1.2 Evaluation requirements. Analyses or tests shall veri~ tbe electrical isolation requirements un-

der 4.5.13.1.1.

4.5.13.2 Electrical power

4.5.13.2.1 Design requirements. Electrical power circuits shall conform to the requirements of

MIL-STD –704 as tailored to the specific system. Ckcuita to nuclear subsystems shall have twisted leads with
single-point grounding of the return. Stmcture return shall be avoided to stop common mode problems.

4.5.13.2.2 Evaluation requirements. Analyses or tests shall verify the electrical power requirements in
4.5.13.2.1.

4.5.133 Hmdwire switching

4.5.133.1 Design requirements. The supply side or power side of switchable circuits shall be switched. For
critical circuits, both the supply and return sides shall be switched.

4.5.133.2 Evtduntion requirements. Analyses or tests shall verify the hardwire switching requirements in
4.5.13.3.1.

4.5.13.4 Wiring and cabling

4.5.13 .4.1 Design requirements

4S.13.4.1.1 Sbortin& Wting and cabling shall be designed to prevent short circuits. The cable design shall
provide for circumferential bonding of shielded wires.

4.5.13 .4.1.2 Power, routing, grounding. Power distribution design and construction, cable routing, and wir-

ing and cabling design shall isolate coupling to at least 20 dB below the operating levels required for critical
circuits. Where used, signal returns common to two or more circuits shall use a common ground. Ground wire or

shield braid gauge shall be chosen such that lhe largest current expected during system operation or credible
failure shall either not offset tbe ground plane reference voltage or shall offset it by an order of magnitude less
ihan that level at which system operation or logic state could change or ground-loop symptoms could occur.

4.5.13.4.13 Vibmtion and chafing. Electrical wiring to be installed, insulated, and secured to minimize vi-

bration and chafing shall comply with MIL-W–5088 as tailored to the specific system.

4.5.13.4.1.4 Bonding. Electrical bonding for current return paths and other bonding requirements shall com-
ply with MIL–STD-1818 as tailored to the specific system.

4.5.13 .4.1.5 Critical electrical power. Except for weapon and warhead intetiace connectors, critical electri-
cal power wiring shall end in female connectors at the power source side.

4.5.13.4.1.6 Critical circuits. Critical circuit wiring shall be provided with mechanical support that is an
integral part of the connector at tbe enhy point into the electrical connector. Mechanical support shall provide

strain relief while the connector is being matetfidemated and after matingldemating.

4.5.13.4.1.7 Maling/dematin& Cables and connectors shall be designed to protect critical circuit wiring

against damage during connector mating and demating procedures and during exposure to operational and
maintenance environments.
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4.S.13.4. 1.8 Design for mtsintmnnee. Cnble design turd routing shall ensure against damage during moin!e-
nwrce operations.

4.5.13.4J Evaluation requirements. Analyses or tests shall verify [he wiring and cabling requirements under
4.5.13.4.1.

4S.13.3 Ekctricnl connectors

43.13S.1 Design requiremmts

43.133.1.1 Misrnntin& Electriad mnnectors shall be dcsi6ncd to prsvem mating of wrong mmecsom

4.S.13.5.1.3 Misalignment and dnscmge. Electrical sonnecrors shall be de-signed to prevent rcrisaliiment of

mnnector components mrd bent pins during mating. Only one wire shall bc used for each pin.

4.S.133.13 Gmeml. Hnrdwire electriml conncclom as.sccin!cd with aircraft nuclear weapon circuits shall

mnfonsr (o MIL-C-3S999 as tailored to the specific system.

4.3.13.S.1.4 Sealing. Connectors sbcdl be environmentally scaled. If used in electrical mrrnmtors. potting

mmpounds shall positively preclude reversion.

43.13.S.1S Singfc-mnncctor cirndts. CircuiLs within o single mnnec:or shall be designed to meet the re-
quirements of 45.13.1. [f any of these require.mcnts cannot be met, the designer shall show that short circuits
cannot bs camscd by bcm pins. Connectors which any critical circuits shall be designed to limit the mupled
current from my bent pin to the criticnl circuit to nt least 20 dB below the level required to opcmtc the critical
circuit function.

4.S.13S.I.6 Sfdelded wire Ccmnecrors shall be temrimted 10nny carried shielded wire and shafl use a bmlr-
shell that provides for drcurnfersntial termination of the shield. Connectom shrJl use conductive fnishes that
shnfl notknit thetermination of the shields.

4.s.13s.1.7 Multipurpose cocusectom. Connectors sfrnll not mntain both discrete critiml electsimf circuits

and Iin= crmying liquids such m moltmts md bydmulic fluids.

45.133.1.S Access to connectors. Sufficient n- and space shall bs provided to allow visible verification of
mating and demating.

43.13.S.3 Evnhmtion requirements. Analyses or tests shall vctify the electrical mnnector requirements un-

der4.3.135.l.

45.13.6 Voltage and current

4.5.13.6.1 Design requirements

45.13.&Ll Monitor and test limits. Monitoring turd testing current for ordnance circuits shall be Iicrritcd to

n value that is at least an onk of magnitude Mow the maximum no-tire level of the most sensitive ordruuscc
device or tiring circuit cnmponent in a nuclear weapon system.

4.S.13.6.1.3 Lightning. All ordnmrcc dcviccs and tiring circuits shall bs protecled from the effects of direct

lightning strikes to the weapon system.Criticalcircuits within m.rospms vehicles (aircraft and missiles) shall
meel Ibe requirements of M IL- SIT3- 1795 m tailored to the specific system for lightning s[rikcs.

4..5.13.6.lJ Stntic discbnrge. All crilicrd cimuits shall be protected against effects of electrostatic d~hatge.

4.S. U.6.2 Ewduntion requirements
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4.5.13.6.2.1 General. halyses or tests shall verify the voltage and current requirements under 4.5.13.6.1.

4.5.13 .6.2.2 Tests. Full scale tests, scale model tests, or analyses are required to demonstrate system invul-
nerability to static electricity and lightning. Test standards of MIL– STD– 1757 m tailored 10 the specific syslem

shall he used.

4.5.13.7 panel construction and packaging

4.5.13.7.1 Design requirements. Panels and logic elements for critical electrical functions and weapon moni-
toring shall be environmentally insulated or hermetically sealed and shall have all external terminals fully insu-

lated. This insulationlsealing shall prevent foreignobjectsandmoisturefromcausing short circuits

4.5.13.7.2 Ewrhmtion rsquimmenta. Amalyaes or tests shall veri~ the panel construction and packaging re-
quirements in 4.5.13.7.1.

4.5.13.8 Electromagnetic interference and compatibility

4.5.13.8.1 Design requirements

4.5.13.8.1.1 Environment. The electromagnetic systems environment shall be controlled in acmrdancc with
MI L–STD– 1818 m tailored to the specific system.

4.5.13.8.1.2 Compatibility. The emission of and susceptibility to EMI for all subsystemdequipment shall be
controlled in accordance with MIL-STD-461 as tailored to the specific system.

4.5.13.8.13 Nuclear safety. AU electronic and electrical subsystems or equipment in or associated with nu-
clear weapon systems shall be designed to control undesired responses and emissions which might olherwise
interfere with the monitor and control of nuclear weapons. Such equipment shall meet the applicable require-
ments of MI L-STD– 1818, MIL– STD-461, and MIL– STD-462 as tailored to the specific system. AFSC
Design Handbooks (DH) 1-4 and 1– 12 contain specific nuclear safety design information. (Note: AFSC DH
series handbooka shall not be called out in a contracc however, desired language maybe tailored into a state-
ment of work.) Wires, switches, cable mnnectors, junction points, shielding, filters, and other system elements

shall be designed to stop undesired radiated and conducted interference or transients when such EMI muld
cause an initiation of ordnance or critical function.

4.5.13.8.2 Evaluation requirements. Analyaes or tests shall verify the EMf/EMC requirements under
4.5.13.8.1. An EMC test shall be conducted on a production-configured aircraft to verify tha! on-board emitters
and switching functions do not initiate critical functions.

4.5.13.9 Electromagnetic radiation

4.5.13.9.1 Deaign requirements

4.5.13.9.1.1 General. ~eweapon ~stemshall redesigned inamordance with MIL-S~-1818 astai1ored
to the specific system.

4.5.13.9.1.2 Critical function protection. Critical components, subsystems, and circuits shall not cause initia-
tion of critical functions or inhibit critical status in the following minimum level EMR free-field environment: an
average field intensity of 57 dB (mW/mz) below 10 Mf-fz and at least 194 volts per meter, the equivalent to 50 dB
(mW/m2) above 10 MHz (while operating or performing their intended function). Critical components, subsys-
tems, and circuits shall also be immune to adverse affects from peak-pulsed intensities up to 92 dB (mW/mz)

(from 0,1-40 GHz) at any time that the system muld pass within 1000 feet of antennas external to the weapon
system.

4.5.13.9.13 Openings. Openings which allow amessto cables. mnnecto~, andother electriml equipment
shall be shielded from radio frequency (RF).
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4.S.13.9.1.4 Cables. Rotcction shall &provided forcablm nltnchcd tomm~ncnK which @uldabc=ly
rcspnnd to ihe RF environment rmd for 811cstcrmd cables mtochcd 10 nuclctrr weapons.

43.13.9.1.S Lmrglends. Grmitimlation dcvic=lhnt arcin=nsilivc loorpro!ected from RFener~shall&
provided nnd placed as clnsc as pnssible 10 the units 10 be protected 10 prcvem energy pickup by long lends.

4S.13.9.1.6 Condueti$e skin. Where cnrsductivc rrircrnft nr missile skin surfaces fomr pan of the shielded

cnclnsurc, skin jnintsshnll have lm-rmisinnm mn[ncwwith fnstcncr spating dmi~ed!o minimtigapsti.
Monitor circuits shall be designed to not cnnduct nr muple EMR energy intn the shielded volume.

43.13.9.I.7 Firing cimuits. Electrwplmivc devicc(EED) cimitabling kWcenthc firing unit andlhe

EED that is not interrupted nr pmtcctcd from the tmnsmi.ssion of induced current nr short circuit shall use two
wires which are twisted together and sbiclded. A single ground pnint sbnll bc commnn tn all firing circuits.

43.13 .9. I.8 Elcctmcsplosive deviccs. When EEDs are used, (heir circuits shall be desigcscd w that the mnsi-

mum rmt mean squnrc mrscm in its bridge wire shall be 20 dB bclmv the EEDs maximum no-tire thrcshnld
when c.xposcd to the tailored system EM R environments spccilied in the weapon system spccificatinns nr 57 dB

(mW/m~ nvernge below 10 MHz and 50 dB (mW/mz) rwcmgc above 10 MHz, whicbevcr is greater.

4.S.13.9.1.9 Monitor circuits. Monitor circuits shall nnt conduct or couple EM R energy into functional or
mntml circuits.

4.s.13.9.I.1O Initiator ctssc. The case of mr initiotor shall be electrically tmrdcd to the swucturc. Rcmmblc
press of Ibc case (removed during opcrtuinnal mrd mnintennncc procedures) shall not degmdc tbc shielding
nflcr replmcment nr rcn.ucmbly.

4.S.13.9.1.11 Sbieldcd coble. Shields shall not be designed as intentional current carriers. Cable shields shall

be tcrmimted m a cnnnector backshell that provides circumferential bonding of the shield.

43.13.9.1 .12 Sbicldcd conrscctom. Conncctocs bating shielded critical circuits shall be provided with shield-
ing caps when h isnecessary to opcmtc the system with the connector disconnected. when used, shielding q%
shnfl be wsterpmnfcd mrd shall pmvidc clectticnl continuity from shield 10cn.u wkb no gaps or discuntinuitics icr
the shielding cnnfigumtion.

4..5.13.9.1.13 EED connectors Afl EED mnnccrnrs shall bc cwcrcd with shielded caps in all mntlgurstions
where the EED is not directty mnncctcd 10 ihe ordnmscc initiation system. This npplics primarily during ord-
nance assembly and mating, bu! is vnlid nt any time tbc EED cable is in an open circui! mnfigumtinn.

4S.13.9.1.14 Sbieldcd sets within cnble bundles. Shields for individual wire sets within cable bundles sbrdl be
clcctrimlly insulated up 10 lhcir tcrnsimtinn.

4.s.13.9.1.15 Shielded terminators. Shields sbnll be terminated via bnckshell. pigtail. or circumferential

twhniques Pigtails shall be no longer lbim six (6) inches.

4S.13.9.I.16 Ikrrrdnnl protection devices. Txrrritsnl protection dcviccs (TF’Ds) such ns fiitecs msd surge
suppccssnrs sbirll tu used to prcwidc ndditiocml circuit protection where shielding alone dncs not provide su~-
cient attenuation. TPDs shall alsn be used on unshielded line pcnctmtions into Ihc shielded volume.

4.s.13.9.2 Evaluation r-cquirements. Systcm ntmlyscs or tests shrd] verify the EMR requirements under
4.5.13.9.1. The mrdysc.sftcscs shall be csmducted m evaluate EMR hozords to electroaplosives, semiconductors
mrd other devices. Nso, [he nmslpesksts shrill bc conducted over o frequency mnge of 100 kHz m 40 GHz using
field intensities as specified in 4.5.13.9.1.2 nr the weapnn stockpile-to-tnrget sequence (STS), whichever is
npplicnble.
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4.5.13.10 Electromagnetic pulse

4.5.13.10.1 Design requirements. The system shall meet the tailored requirements of DOD–STD-2169.

4.5.13.10.2 Evaluation requirements. Full scale tests, scale model tests or analyses are required to verify the

EMP requirements in 4.5.13 .10.1 and overall system invulnerability to EMf?

4.5.14 Nonelectrical critical control signals

4.5.14.1 Design requirements

4.5.14.1.1 General. Syslem-level safety devices and features required by this standard maybe either electri-
cal or nonelectrical devices. The requirements for data protection and uniqueness which apply to electrical
circuits alxo apply to nonelectrical data transmission media.

4.5.14.12 Fiber optics. Fiber optics data buses shall comply with MIL–STD - 1773 as tailored to the specific

system.

4.5.14.2 Evaluation requirements. Analyses or tests shall verify the nonelectrical critical control signal re-
quirements in 4.5.14.1.

4.5.15 Noncombat delivery vehicles and related equipment. Movement, by noncombat aircraft, of warhead
air vehicle assemblies shall be performed with the warhead separated from the air vehicle for safety purposes.
The warhead and air vehicle shall each be transported in separate containetiandling timtures. The nuclear
weapon system STS document will detine modes of transportation. Safety shall he incorporated into the design
of noncombat delivery vehicles and equipment used to tranaport, store, support, load, and unload nuclear
weapons. The vehicles and equipment shall meet appropriate structural, environmental, stability, and mobility
requiremems. The intent of these requirements is to prevent reportable damage to the nuclear weapon during
handling and transportation, thereby minimizing nuclear weapon system deficiencies and preventing nuclear
weapon incidents or accidents. The safety dezine factors shall allow for uncertainties in predicting operational
conditions, uncertainties in material strength and manufacturing techniques, and uncertainties introduced by
simplified design and test procedures. Tbcse requirements supplement good industrial design practices, stan-
dards., and features, and are not intended to prohibit the use of any commercial design of nonspecialized equip-
ment (such as tmcks, truck tractors, semitrailers, trailera, and cranes) which meet these requirements.

4.5.15.1 Vehicle/equipment structural requirements

4.5.15.1.1 Design requirements. The design load shall be the operational load multiplied by a minimum

safety factor of two (2) based on excessive structural deflections or plastic deformation. The design load shall
also be the operational load multiplied by a minimum safety factor of three (3) based on structural elastic
instability (buckling), fracture, or mmposite material failure. Tbew factorx of safety shall be applied throughout
the weapon support load path to prevent structural behavior as defined below

a. Escessive structural deflections within material elastic range which could result in reportable nuclear
weapon damage.

b. Plastic deformation caused by material yielding (0.2% offset or stress levels exceeding the minimum
yield strength of the material as specified in MIL– HDBK-5 or applicable national standards).

c. Elastic instability (buckfing) characterized by excessive and sudden structural deformation (collapse).

d. Composite material failure which can adversely affect the structural integrity.

e. Fracture characterized by structural failure usually associated with the material ultimate strength.
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In addition, the minimum design Iuad shall preclude ftniguc failure in IWO(2) exfxctcd scwice Iifetimcs of cyclic
load application. In determining tdluwable slrcsscs for equipmcm, the designer shall SCICCIthe material and
cdlcnvable stress specified in Govemmeni publications (such m Ml L- HDBK-5) and nmiomd stmrdards (such

m lhusc produced by the society of Automotive Engineers or the American society for Testing and Materials).
fn crises where boIb cm a.eruge and n minimum stress me spxified, the minimum stress shall be used.

43.15.12 Evnluntion mquircments. Using n production-configured article, mmlpes mdor tests shall veri~
the requirements under 43.15.1.I.

4.S.15.I.2.I GenemL Thc adequacy of the stmcluml design shall be proven using the following methuds as
appmprime

n. Amdysis. A demifed stress tmdysk at the design load shall be performed msd shall be supplemented by
selective swuctumf tests. Tes results shall be correlated to the stress rm@s results.

b. Nondestmctive tests. If nondcsh’uclive stress tests arc conducted, an abbreviated stress nmdpiishall be
performed 10determine W critical stress points. The tesI design load shall then be applied to the strucIure with
suitable isrstmmentmion at all critical stress points. This Ie.wshall not result in structural behavior us defiicd in
4-5.15.1.1.

(1) Mobifity mdor functional Iesi results shall be used to verify the opemtiomd load.

(2) The test load shall be the verified opcsmionnl load multiplied by the appropriate safety factor as

defined in 4.S.15.1.1.

(3) ‘llre Iateml test load shall be applied statically with the equipment simulumeously loaded to its
mted capacity. The longitudinal test load shrdl be npplied statically with the equipment simulmneously loaded to
its rated capacity. Tire vertical test load shall be applied statically md independently.

(4) T&t redts shall be comelnted to the nbbrcvinted stress mmlysis results IOdetermine if the stmc-

ture meets the design requirements.

c Destructive tests. If destructive stress tests are conducted, test loads shall be npplied simultaneously to
the test m’title along the appropriate ass until the item exhibits n stmctuml behavior as defined in 43.15.1.1.
The test loads at this point must exceed the desigrr load in each rqspmpriaIe axis.

4s.15.1z2 Mntesinls mmlysis. A materials anrdpis shcdl be perfomred and shall include:

a A materials list.

b. Specific processes which result in material property changes not identified in MI L- HDBK-5.

4.S.15.2 Groundtrmrsportnlion ~UipIIICnL In addition to the swmmsml requirements of 4.S.15.1, tbe fol-
lowing requirements also apply to tmilcrs and semitmilers, self-propelled ground vehicles, forklifts, and weafmn
loaders used to tmnsport nuclear weapons on their basic structure.

4.S.L%2.I Basic frame suppm’1

4S.15.21.1 Desfgn requirement. The nuclenr weapon shsll be supported during tmmspcm by a su’uctuml

load path which meets the stmctuml design requirements mtfrer than by lift arms, cables, or hydmulic systems.

(Tbis requirement: does not apply to tires, vehicle suspension, or equipment used only to position or msrsfer

nuclear weapons in a designated area such as a weapon storage area.)

43.15.2.L2 Evolution mquiremenL The equipment shrill lx usra@ed mrd/or tested to ensure tbe weapon is
suppurted during tmnsport by a stmctuml load path which meets the stsuctuml drsign requirements mther than

by lift mssrs, cables, or hydmulic systems. This requirement does not apply to equipment used sulcly to position

or tmnsfer wcqscms.
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4.5.15.2.2 Static grounding

4.5.15.2.2.1 Design requirements. Static grounding provisions shall be provided for equipment dezincd for
specific nuclear weapon systems to prevent static electrical discharge through the weapon. A uniform electrical
grounding pntential shall be maintained on all stmctural components separated by insulating materials and in

direct contact with the weapon. The impcdrmce of the grounding path shall be no greater than 10 ohms.

4.5.15.2.2.2 Evaluation requirements. Analyses and/or tests shall be performed to determine if the system
provides a grounding path with an impedance of Iesx than 10 ohms.

4.5.15.23 Fire pmpagntion

4.5.15.23.1 Design requirement. The equipment shall be designed to protect against exposure of the nu-

clear weapon to a tire and resultant thermal environment. The equipment shall protect against Ieaka or failures
in vehicle electrical, fuel, hydraulic, or other systems that could initiate a fire.

4.5.15.23.2 Evaluation requirement. The equipment shall be analyzed and/or tested to ensure the potential
for tire propagation due to failure is minimized.

4.5.15.2.4 Mecbanicsd shock

4.5.15 .2.4.1 Design requirement. The equipment shall be designed to Mtenuate mechanical shock transmis-

sion to a nuclear weapon to witbin the applicable STS environment.

4.5.15.2.4.2 Evahmtinn requirement. The equipment shall be analyzed andlor tested m ensure that mechan-

ical shuck transmiaainn to the nuclear weapnn is within the applicable STS requirement range.

4.5.15.2.5 Tiedownhwstmint

4.5.15.2.5.1 Design requirement The tiedownhestraint provisions fnr ground transport of all nuclear weap-
ons shall be capable nf restraining the design load as defined in 4.5.15.1.

4.5.15.2.5,2 Evaluating requirement. The tiedowrdrestraint provisions for ground transport of nuclear
weapuns shall be tested to ensure their capability nf restraining their design load.

43.15.2.6 Brntdng

4.5.15.2.6.1 Design requirement. AO equipment capable of freewheeling shall be designed to restrain itself
with ita rated lnad. Parking brakes shall be designed to hold the vehicle with fully loaded equipment, facing both

uphill and downhifl on an 11.5-degree incline or greater, depending upon expected operation.

4.5.15.2.6.2 Evaluation requirement. Brake ayatems shall be tested while transporting or towing simulated
Ioada that represent the worst load conditions (such as max weight and extreme center nf gravity) expected in
service. The parking brake shall he tested to verify the capability to hold the vehicle with fully loaded equipment,
facing both uphill and downhill on an 11.5degree incline or greater, depending upun expected operation.

4.5.15.2.7 .%bility

4.5.15.2.7.1 Deaignmquirement. ~eequipmenl shall nottip, tilt, yaw, way, stid, orjactiife inawaythat
may result in reportable damage m the weapon while loaded in tbe most adverse load cnnfigumtinn and while

undergoing maximum performance maneuvem (such as emergency braking, obstacle avnidance, etc.).

4.5.15 .2.7.2 Ewdutionre qniremrmt. ~eequipment shall bet-ted toundergo mtimumperform3nce ma-
neuvers to evaluate stability.
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4.S.1S.2.S Mobility

43.15.2.8.1 Design mquiremmt. Appli@ble mobility requircmcn[s of MIL-~-17M astailorcdtolhe

speeitic system sball be met. Equipment which does not have mobility requirements specified in n militasy
standard shall meet mobility requirements based on [he operational environment.

4.S.15.2.S.2 Evaluation requirement. Mobility testing requirements of npplienblc stnndnrds mrd test re-
quirements based on opemtiomd renditions shall be met. Mobility resting sboll be accomplished to verify stmc-
tuml integrity, stnbility, cmd safety.

43.153.9 Rondnbility

43. M%9.I Design requirement. The equipment must meet tbe romfabifity requirements of
MI L-STD - 17S4 as tailored to the specific spcm.

4S.15.292 Evaluation requirKsnmL AssalP rind/or tests shall be performed to ensure (bat the cquipmem
meets the rcmdability requirements specified in 4.S. 15.2.9.1.

43.15.210 Environment snfe operntion

4.S.1S.2.10.1 Design requirement. The equipment must be capable of safe opemlion in the mosl adverse

normal environment as specified in the design speciticn!ions.

43.152.10.2 Evsduntion requiremmL Environmental nmdyses msd/or tests shell be mnducted in mmr-
dance with MIL-SfT3-810 m tailored to the specific system, as required, to verify safe opennion w estreme
norsmd environment (such as tempemture, EMI, etc.) whb the equipment loaded nt rnted capacity.

4.s.153 ‘lhilem and semitmilers. [n addition to the requirements of 4.S.15.2, mailers and semitrailers shall

also meet the following requirements.

4S.153.1 Ses+ce brnke systems

43.153.1.1 Design mquiremenL Serviee brake systems shall meet the requirements of MI L- STD - 17S4 as
tailored to the specific system.

4s.153.12 Ewduntion requirement. The wvice broke sptem shall be tested in nccordanee wi!b MI L–
STD- 17S4 m tailored 10 the specific ~tem.

4S.15S.2 Esnesgeney brnke systems

4.S.L532.1 Design requirement Tmilem using towbms shall hnvc an emergeney braking system which shall
nutornmiezdly nctivate in case of inadvertent towtmr disconnect nnd bring the tmiler to n eamolfed stop without
reportable weapon damage.

4.S.153.2.2 Evaluation requimmmL The emergenq braking system of tiler’s using Iowbms shall be tested
to verify the smiler perfomsmee during meidenml towbar disengngcment by full-sale testing or by limited

mdysis and testing. The full-scale w.wingshrill be conducted while towing the fully loaded tmiler over a straight,
snsoothfy paved road m the masimum opemt ing speed expected. Disengage the towbar fmm the tow vehicle and
observe Ihe emergcn~ bmking mtion of (he tmiler. [n tesing the emergen~ brake system, remrd the following

n. Distance from the point of tmvbar disengagement to final sto~

b. Lateml distmsee of [revel from the point of mwbar discngngement to final stop

c Attitude of the tmiler n! the lime of stop and
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d. Repnrmble weapon damage incurred by the trailer or load as a resull of disengagement.

4S.15.4 Tow vehicles. In addition to the requirements of 4.5.15.2, tow vehicles (such as trucks, tugs, and
tractors) shall also meet Lhe following requirements.

4.5.15.4.1 Brake system

4.5.15 .4.1.1 Design requirements. The brake aysem shall be functionally compatible with the towed vehicle

brake system. The combination shall not tip, tilt, yaw, sway, skid, or jackknife in a way that may cauae reportable
damage to the weapnn under maximum performance maneuvers The brake performance shall meet the appli-
cable requirements of Federal Motor Carrier Safety Regulations 393.42 and 393.52.

4.5.15.4.12 Evaluation requirements. Testing shall be accomplished with the most adverse operational to-
wingkowed vehicle combination load configuration toverify functional compatibility. The towing vehicle per-
formance shall be evaluated to ensure that it does not tip, tilt, yaw, sway, skid, or jackknife in a way that may
cause reportable damage to the weapon under maximum performance maneuvers. The brake performance shall

meet the applicable requirements of Federal Motor Carrier Safety Regulations 393.42 and 393.52. In addition,
the tow vehicle shall be tested by progressively increasing the speed from which stops are made, Lnincrements of
about 5 mph, up to the maximum rated speed of the veh]cle. Continue this procedure until failure nccurs or until
the maximum safe speed has been attnined, whichever occurs first. Make tbe initial tests on a d~, brushed, level
cnncrete surface. Stop the vehicles by operating the brake system to produce maximum braking force (“panic
stops”). Repeat the procedure on surfaces similar to the worst condition expected during tbe operational life of
the vehicle. In each test, determine the maximum safe speed and record the following data (as a minimum) on
the brake performance: damage or excessive wear, stopping distancea, speed range, cnntact of wheels with the
ground.

4.5.15.4.2 Parking brnkes

4.5.15.4.2.1 Design requircmenL The parking brakes, together with the towed vehicle parking brakea, shall
hold a fully loaded towing and tnwed vehicle combination, facing both uphill and downhill on an 11.5degree
incline or greater, depending upnn expected operation.

4.5.15.4.22 Evaluation requirement Tksting shall be accnmpliihed to verify tbe capability of the towing and
towed vehicle combination parking brakes to hold the combination, facing both uphill and downhill on an
11.5-degree incline or greater, depending upnn expected operation.

4.5.15.4.3 Vehicle connecting device

4.5.15.43.1 Design requirement. The vehicle connecting device shall be compatible with that of the towed
vehicle and shall meet the structural requirements of 4.5.15.1.1.

4.5.15.432 Evaluation requirement The vehicle connecting device stmctura! integrity shall be verified by
the methods of 4.5.15.1.2.

4.5.15.4.4 FiRh wheel safety latch

4.5.15 .4.4.1 Dssign requirement. The fifth wheel (if used) shall be equipped with a safety latch to prevent
inadvertent disconnect. The safety latch shall allow a visual verification of the Incked condition.

4.5.15 .4.4.2 Evaluation rcquircmenL Test tbe fifth wheel safety latch for proper design implementation

4.5.15.4.5 Movement controls

4S.15.4.5.1 Design requirements. AU movement controls (except for such devices as the parking brake,
steering control, transmission selectors, power takeoff, and hydraulic pump) shall be aclf-centering. The engine
start switch shalf operate only in the automatic transmission “neutral” or “park” position and only in the stan-

dard transmission “clutchdisengaged posi:ion, as applicable.
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4..S.l5.4&2 Evnlunlion requirements. lkst to ensure the oppropriritc mnvcmmt controls arc self-ccrstcring.
Test to ensure that the engine smn switch shall only opcmtc in ncutrnl, park. or with ihc clutch diacngagcd, as
applicable.

45.1 S.4.6 Incrsment of movement

43.1 S.4.6.1 Design reqniremmL The vehicle design shall include a capability for small increments of mrsve-
mmt mmpatible with required use.

43.15.4.6.2 Evnluntiorr requirsmerrt. TM capability for small increments of movcmcnl compatible with re-
quired use.

43.153 ~on-tmr self-propelled *ehicles

4..5.15.S.1 Design requircmcnls. In addition (o the requirements of 4.S.I 5.2,non-lnw self-propelled vehicles
(such as trucks, vrms mrd high-lift trucks) shall cnmply with the opplimble sewicc bmkc pcrfommncc require-
ments of Fcdcnd Motor Carrier Safety Regrdn!ions 393.43 and 39352. Structural requirements (35.15 .1.1.)

shnfl apply to components which directly imcrfme with the weapon and its hmrdling equipment.

4.S.L5&? Evaluation rcquirtmmts. In addition to ihc gmet?d mmlysis and tes requirements. non-tow
self-prnpclfed vchkk$ shall undergo brake system mting to ensure mmplinnce with the Fedeml Motor Cam”er
Safety Regulations. Struc!urnl evaluation shall be mxnmplishcd using the methods of 4.S.15.1.2

4.S.1S.6 Fortdifts and weapon loadcm. [n addition to the requirements of 4.S. 15.2, mnvcntiomd forkfifts.

Lrom&lift trucks, high.lifl trucks, munitions bimdling trailers with lifting dcvicq msd 463L loading and unload-
issgtmcka shall rdso meet the following requirements.

4S.lS.&l un system anfe mrrtrol

4S.1S.6.1.1 Design rcqrsircmenta. The lift system shall be designed to mnintain snfe mntrcd of the rated bad

ifclcctciml, hydraulic., or pneumatic system fnilurc oaurs. Failure of tingle active mmpmtcnts shall not result in
unmmnmndcd or uncontrolled payload movement which can mult in pcrsomcl injury, equipment damage, or
rcpxtablc wcapntr damngc. If fnil-cnfc design is nchievcd through the use of redundant mmponcnts, n mcnns of
detecting failure of the redundant system shall be provided.

43.15.6.lQ Evnluntion requirements. ‘EsI to verify [hat snfc mntrof of the rated load shall he maintained if

electrical, bydrmdi~ or pneumotic system failure occurs. Perform n fnult-tree msd mmmon-cauw. analysis.

4.S.15.6.2 Hydrnulic and pnmma!ic systems

4S.15.62.1 fkaigsr mqrdmmmts. The lift system shall be designed with pressure relief valves or regulators

in hydsmdic rind pneumatic systems to prevent overprcssm. Internal lcakngc in lift-system hydmulic mmpn-
ncnts shall be limited w that ~hc mnsimum drift me of the lift system dncs not result in reportable weapnn
dnnmgc. The mnsimurn drift rnte for wcnpon loaders used in weqrnn embly and in loading or unloading shall
be based on the required use of tbc loader.

43.15.6A2 Evnlmstlon requirements. I&t hydmrdic and pneumatic systems to vcrifi that overpmsure

shall be prevented. Also, test the drift mtc m ambient and extreme tcmpcmwc renditions to vcri@ safe opcm-
don based on the required use of the loader.

43.15.63 Center nf gravity compnlibility

4.S.15.6.3.I Design mquimmenL The cquipmcm center of gmvity mrd the mted load center of gravity musl
be mmpatihlc under tbc worst cam normal opcmtional environments to which the vehicle will be subjected.
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4.5.15.63.2 Evaluation requirement. Test, to ensure forklift tine and adapter compatibility with the rated
load center of gravity, in the worst case normal operational environments to which the vehicle is subjected.

4.5.15.6.4 Movement contruls

4.5.15 .6.4.1 Design requirements. Afl movement controls (except for such devices as the parking brake,
steering control, transmission selectors, pnwer takeoff, and hydraulic pump) shall bc self-centering. The engine
start switch shall operate only when the clutch is dkengaged, or the automatic transmission is in the “neutral” or
“park” positions.

4.5.15 .6.4.2 Evaluation requirements. Testtoshow appropriate movement controls are self-centering. Test
to show the engine start switch operates only when the clutch is disengaged, or the automatic transmission is in
the “neutral”or “park” pnsitions.

4.5.15.6.5 Pnsitive restraint

4.5.15 .6.5.1 Design requirement. The design shall provide for positive means of maintaining cnntrol of the

nuclear weapnn at all times in the lifting and handling modes. Restraint systems shall meet structural require-
mentsof 4.5.15.1.1.

4.5.15.6.5.2 Evaluation requircmenL Analyze and/or test to show how positive restraint of the nuclear weap-
on shall be maintained. Evaluate attachment points and straps, if used, by the methods of 4.5.15.1.2.

4.5.15.6.6 tncrcment of movement

4.5.15 .6.6.1 Design requirement. Weapon loader design shall include a capability for small increments of
movement.

4.S.15.6.6.2 Evaluation requirement. Test capability for small increments of movement mmpatible with re-
quired USC.

4.5.15.6.7 Overtrnvel

4.5.15 .6.7.1 Design rtquircment. Design features shall be included to prevent overtravel in all directions of
the lift control.

4.5.15.6.7.2 Evaluation requirement. Test overtravel prevention capability.

4.5.15.6.8 Lltling attitude

4.5.15 .6.8.1 Design requirement. ‘f%e lift system shall be capable of providing a synchronized lifting attitude.

4.5.15.6.8.2 Evahsatinn requirement. Test 10show the equipment can prcwide a unifmmly controlled lifting
attitude.

4.5.15.6.9 Brake system

4.5.15 .6.9.1 Design requirements. Forklift parking brakes shall be able to hold a forkfift with rated load on
an 8.5degree incline in bnth forward and reverse directions. Weapon loader scsvicc and parking brakes shall
independently hold a fully loaded weapon loader, facing both uphill and downhill on an 11.5degree incline or
greater, depending upnn expected operation.

4.5.15 .6.9.2 Evrduntinn requirements. Tesl forklift parking brakes on an 8.5degree incline while loaded
with rated capacity in both forward and reveme directions. Test weapnn loader scwice and parking brakes to
verify their capability of hnlding the vehicle fully loaded, facing boih uphill and downhill on an 11.5degree

incline or greater, depending upun expected operation.

44

Downloaded from http://www.everyspec.com



Ml L- Sfll - 1822

4S.15.7 Hois@ crnnes nnd similnr devices. These requirements ripply to hoists, crams, winches, and similar

devices. Such equipment, in addition to the structural rcquircmcnts of 4.5.15.1, shall idso meet the following
requirements.

45.15.7.1 Movement controls

4.5.15.7.1.1 Design requirements. Controls shall ensure the load is under positive opsru[or mnwol. The
control design shall have Ihe following features

n. Automnticstop inthenbse.nce ofopermorcuntrok

b. Autonmticsmp iftheopcmting mcchmisnsfnils

c $nchmnized opcmtion$ msd

d. Design features which prevent overtmvel of n hoist on rails msd stop the chain or wire mpe when ihe
hmk reaches its upper limit.

45. IS.7.IQ Evolution mquimments. Test the device M the rated load to verify

a. Assmnomntic stop in Lheabsence of opctntor control;

b. An nutommic stop if the opcmting mechmrism fails or fwver is IOSC

c. SYtrchmnised opcmtion$ and

d. Design fetmu’cs prevent overtruvcl of o hoist on tails and stop the chain or wire tops when the hmk
reaches its travel limit.

4S.15.7.2 Hook safety dsvises

43.1S.73.1 Design rquircmenL Hooks shall be fitted with throat-opening safety devices.

4S.15.733 Evtdontion tT’(@WISeIIL Inspect to ensure that hooks are fitted wiih throat-opening safety de-
vices.

43.15.73 Blosks and rope safety factor

4s.15.73.I lksii requirement. A minimum safety factor of ten (10) based on breaking strength for blocks,

m~ falh fi~r rope, and webbing shall be provided.

4S.15.73.2 Evohmtion reqtIitmmenL lkst blocks, mpc falls, fiber rope. and webbing to verify a minimum
safety factor often (10) bmcd on breaking strength.

4.5.15.7.4 Land cfsnins and nmesssny PII* snfety factor

43.15.7.4.1 Dssign mquiremenL A minimum safety fnctor of five (5) based on the breaking strength for load
chains and 011nsazssosy parts (such as hooks, rings, shackles, slings, and wire ropes) shnfl he provided.

4s.15.7.4.2 Evnluntion mquimmenL ‘fkst load chains rmd all accessory PM’SS(such us h~h, rings, shackf=

slings, msd win mpcs) to verify a minimum safety factor of live (5) based on the breaking strength.

4.5.15.8 Hnndling equipment and support fixtures. Handling and support futures (such as load frames,

hoisl trolleys, testktomge stands, hmrdling units, containers. pallets, sprcndc.r bmw’bemrss, etc.) shall meet the
following requirements.
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4.5.15.8.1 Structund integrity

4.5.15 .8.1.1 Design requirement. Structural integrity of handling and support fiitures shall be designed us-
ing the requirements of 4.5.15.1.1.

4.5.15 .8.1.2 Evaluation requirement. Structural inle8rity of handling and support fwtures shall be verified
using the methods of 4.5.15.1.2.

4.5.15.8.2 Mobility

4.5.15.8.2.1 Design requirements. Applicable mobility requirements of MIL–STD - 1784astailoredtothe
specificsystemshallbemet.Casteredequipmentwh]chdoesnothavemobilityrequirementsspecifiedina
standardshall meet mobility requirements based on the operational environment.

4.5.15 .8.2.2 Evaluation requirements. Mobility testing of castered equipment shall be accomplished in ac-

cordance with applicable standards and operational requirements to verify stability and safety.

4.5.15.83 Containers

4.5.15 .83.1 Design requirements. Containers used for storing and transporting weapons shall use the design
requirements in MI L–STD- 209 and MIL– SlT3~648 as tailored to [he specific system.

4.5.15.83.2 Evaluation requirements. Containem shall be analyzed andhr tested as necessaV to ensure
compliance with the requirements in MIL- STD-209 and MI L- STD-Ed8 as tailored to the specific system.

4.5.15.8.4 pallets

4.5.15.8.4.1 Design requirements. Pallets shall conform to MI L–STD– 1366 as tailored to the specific sys-

tem.

4.5.15.8.4_2 Evaluation requirements. Pallets shall be analyzed andbr tested as nec=a~ to verify mm-
pliance with MIL-STD– 1366 as tailored to the specific system.

4.5.15.9 Air cargo restraint systems. Air transportable delive~ vehicles and support equipment shall be
designed to meet the general specifications of MIL–STD– 1791 as tailored 10 the specific system.

4.5.15.9.1 Design requirements. The structural design (including tiedown rings and attachment points) shall
be capable of restraining the nuclear cargo when subjected to the G-1oads specified in ‘fhble Iasfollows

TADLE L Nuclear weapon tiedowm configuration G-load fnctora for cargo nircmtl.

Lnad Direction G- f..oad

Forward 3.0

Aft 1.5

Lateral 1.5

Vertical (Down) 4.5

Vertical (Up) 3.7

4.5.15.9.2 Evaluation requirements. Testing shall bc accomplished to show that the restraint mntiguration is

capable of withstanding the G-loads specified in Thble f.

4.5.15.10 Production articles
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4.5.15 .10.1 Design requirements. If fail-safe features arc used, they shall be evaluated or tested to demon-

strate that they provide safe control of the weapon in any applicable sys!em failure.

4.5.15 .10.2 Evaluation requirements

4.5.15 .10.2.1 Operational tests. Operational equipment proof tests shall be performed on at least one fully
configured production article (and other designated samples as necessmy) to demonstrate that the ilem shall
function properly with specified operational loads.

4.5.15.10.2.2 Envimnmentnl tests. Selected environmental tests shall be performed on production articles
m required after considering the intended usc of the vehicle or support equipment.

4.5.15.10.23 Hoists. AMhoists shall be tested after installation to 125% of the rated capacity.

43.15 .10.2.4 Compnsite structures. Compnsite structures shall have 100% production article testing at the
design load. Manufacturing controls combined with nondestmctive inspection (NDI) maybe substituted for
testing if approved by bnth the prncuring MAJCOM engineering agency and the independent engineering
evaluation/review agency.

4.5.16 Test and tmining equipment. The following design requirements apply to test equipment and training
devices which intetfacc with nuclear weapons and critical components on combat aircraft and missile systems.

4.5.16.1 Design rcquirsments

4.5.16.1.1 Use of reserve nuclear weapnns. A war reserve nuclear weapon or warhead shall not be used m a

troubleshooting aid to cnnfirm the existence of a fault, to fault isolate, or to verify a fault has been corrected. The
nuclear weapnn system and maintenance procedures shall suppnrt this requirement.

4.5.16.1.2 Testability. A means shall exist to verify the operation and control of critical nuclear functions on
the system or unit under teat.

4.5.16.13 Rclemehspension preload test. T=t equipment shall have the capability to perform an aircraft

and relesse and suspension equipment preload test prior to connecting a nuclear weapnn, warhead, or release
system to a nuclear weapon system.

4.5.16.1.4 Test criteria. Based on weapnn system requirements, test equipment shall detect system faults,

such as impmper wiring, line-to-line shorts, line-to-ground shorts, stray voltage, and improper system opera-
tion.

4.5.16.13 Safety during test. Test equipment shall have positive measures to prevent activating any prtion

of any critical function when nuclear weapons are present. Specifically included are the following

a. Generation of a release, jettison, or Iauncb signal;

b. Negation of tbe Two-Person Concept requirement for control of nuclear consent for unlncking the
release system or prearming the weapon;

c. Unlncking the reversible inflight Inck and

d. Operation of the propulsion system ignition safety device or the A&F system safety device.

4.5.16.1.6 Further safety cnnsideratinns. Test equipment shall be designed to prevent tbe following condi-

tion%

a. Faults in the test equipment or the test circuits that could operate critical functions or apply unintended
power to the nuclear weapon interfac<
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b. Faults within n tester iha! could activate ordnance devices of the equipment undergoing IcsI; and

c introduction of signals or electrienl power of sufticimt mngnitude to activate ordmsnee devims or inad-
vertently actuate ony criliead function.

4.S.16.1.7 Snfe stnte tests. ‘fkst equipment which operates mmpnents during a 1ss1shall ensure thnt the
mrnpcments are in o safe state at the completion of the w.$1.The safe rendition shall be verified to the operzuor.

43.16.1.S Eleewiad fault testing, [f sepamle suppcm equipment is used IO Icsl for electrical faults in nir-

emft, the following pertains

a. Preloading tests shall show faults in msyof the eritiml functions.

b. Preflighl testing, pmtflight testing, and periodic testing shrdl be done at the mnnc.ctor(s) interfming
with the weapon to [he furthest termination in the combat delivery vehicle (end-m-end check).

c Isolation resistmrec tests of all critierd circuits cstermd to the wenpmr shafl be done periodically.

d. Isolation resistance tests of the combat delivery vehicle shall be done wherever pmsible during routine
iime phase testing.

4.5.16.1.9 hsndverlent operntion of item under lesL Itst equipment shall not eausc ms item under lest to
opemte or fire unless spccitimlfy designed to do so.

4.S.16.1.10 Protection during BfTE failure. Failure modes of built-in-test equipment (BfTE) shafl not be

mpble of opcmting critical mmponents or initiating critieaf functions.

4S.16.1.1 I Built-in lest equipmenL Critical mmponcnts which require frequent periodic testing shall have
BfTE where feasiile.

4.S.16.1.12 Minimization of tests. Equipment 10 test [he control, launch, or release systems shall meet the
following eritcrix

a. Use tcsI equipmem only where neeusmy to scI up rmd verify sptem opemtion msd safe~

b. Minimize testing after the nuclear weapon is mmed 10 ~hemmlxu dclivety vehiclG rmd

c Keep the intctwd between required tests on nuclear weapon systems to the masimum needed to assure
a high mnfidencc level in systcm opcmtion and safety.

43.16.1.13 Maintmtrnm of test quipmmL lkt equipment shall have pcriedic maintenrmee, inspection,

and test provisions to errsurc it remains in its design eertilicd smtc.

45.16.1.14 Nuclear safety during test qtdpment fnilure. A single failure within test quipment shall not
case. initiate, or fail to detect faults in !he ~lem under test (hat muld rcslt in nny of the following critical
events when nuclear weapons are present:

a. Genemtion of n relmse or launch sigmd;

b. Enabling of the mtsscnt function;

c. Enabling of the authorization function:

d. Unlocking of the reversible in-flight Ioek;
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e. Opcrmion of the AID or S&A dcvicc; and

f. Initiation of any other critical function or subfunction.

4S.16. 1.15 BITE design. BITE for nuclear wcnpon sywems shall comply with all design and safety require-

ments iha! apply to the .sysIcmkubsystem wi!hin which they reside.

4.S.16.1.16 Computm-mntmlled test equipmersL Cumputcr-comrollcd lcsl equipmcm shall meet the dcsig.

rimed requirements of computer control systems in this standard.

4S.16. 1.17 Elcctrrrmagnetic emissions. TMt equipment shall comml emissions to prcvenl undesired re-

sporsscs in the nuclear weapon system.

43.16.1.18 Elcctmmrrgnetic interference. Elcctriezd system elements of the Icst equipment shall not cause

electrical mmsients or rndimed or conducted imerfermrccs with the nuclear weapon sy?mm.

43.16.1.19 Efectcomngnetic susceptibility of test equipmenL ‘llsI equipment shall oot have undesired re-

spomcs or emisSons bcemrse of EMC7EMI. Refer to MIL-STD-461 for applicable class of test equipment.

4.S.16.120 Testing of reclundnnl features. Where redundant femsrcs me present in the weapon ~tem

(such as parallel eircuils), BfTE shall indicate the imcgrity of both the primary and the redundnnt function.

4.S.16.1.21 ldesstiffsation of truining wmpuns. llrching weapons or missiles msd their mmporrents shall bc
explicitly identified us tmining items.

4.S.16.122 Realism of trnicdng equipment. Nuclear weapon tmining equipment and devices shall require

controls mrd responses to ensure that tcoining dots noI differ from octurd weapon systcm operations.

4.S.16.2 Evnlrmtion mcpdceccsmts. These evnltmtion rcquircmems ripply 10 BfTE. monitor msd mntrul tcsl
equipmenL rclensc or Immeb testequipment, nucleor bomb or warhead Icstem. special crilicnl Compnem test
equipment, and gcncrcd test equipment used on csitienl components.

4S.16.2.1 GmcmL Equipment shrdl bc evnlumed by mssdysii trod/or IUI 10 verify the rcquiremencs of
45.16.1.

4.S.16U Circuit nntdysis. ~ rmal~is shall bc performed of Lhc wsmr opcmling with the circuits of the

equipment to bc tcs[cd.

45.16i?.3 lkst cocvxpt. An rmrdysis of the wster interface w“th [he weapon systcm shall bc pmforrned to
verify Ihc tcsi concept.

43.16.2.4 Sit and hmction test. Perform a fiI and function demonstcmion showing compatibility of the me-

chanical and electrical designs with the nuclear wcapcm system.

4.S.16.2S Fmdt cmcrecsion demmrstmtion. Dcmoostmte Iicld level opcrntions rmd pmccdurcs.

43.16.2.6 Proccdcrrcs. Demonstrate maintenmscc smd inspcccion pnxcdurcs which verify integrity of the

tcstem prior to use.

43.17 Support cquiptnenl

43.17. I Design cequirmsents Support equipment shall bc idcntilied which may require nuclenr safety omi-

fication. The selection critcrio for support equipment to require ccctification includes [he vehicles msd equip-
ment used during assembly, test, maintenance, storage, tcnnsfer. movement. transport, and loading of weapons.
weapun compcmcns, mid subsystems. II nlso inchrdcs spccid tcsI equipment.
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4.S.17.2 Ewduationr equirements

4.5.17.2.1 General. Support equipment shtdlbeevahmted within its intended environment, maintenance

concept, and operational concept. Fail-safe features designed into equipment shall be evaluated to determine if
they provide safe control of the weapon under all normal environments and for system failures which could place
the nuclear weapon in an unsafe condition. Applicable analyses conduc[ed on suppnrt equipment shall be re-

ported. The information shall include the description, operation, and analysis of all suppurt equipment which
must be nuclear safety certified. The analyses shall include the relation of the support equipment to the nuclear
weapons or cri!icrd components, functional analysis, safety features, and impact on nuclear safety.

4.5.17.2.2 Compatibility. Tests ofsuppomequipment shall reconducted toensure tbeequipment ismmpat-
ible with its intended use.

4.5.17.23 Nonspecialized equipment. Nonspecialized equipment shall be evaluated for nuclear safety ade-

quacy according 10 the appropriate standards, specifications, and designated tests.

4.5.18 Facilities

4.5.18.1 Nucletwweaprm slornge trndmainlennnce. AU facilities used to store and maintain nuclear weap-
ons must be Air Force approved, and all installed equipment used 10 lift, handle, suspend, or test nuclear weap-
ons must be nuclear certified. The design and cnnstmctinn of the facilities is accomplished under the direction of
the Cnrps nf Engineers or tbe Air Force Regional Civil Engineer.

4.5.18.1.1 Design requirements. Afacifitim requirements planshall beprepared identi~ngall facilities and
installedequipment required Io support a nudearweapnn system. Tlis plan shall be used by the Corps of
Engineers (or the using command civil engineering orgzrnizatinn, if overseas) to prepare detailed facility draw-
ings. Tu suppon the facilities requirements, participation in preliminary design conferences and design reviews.,
and review of facility drawings prepared by the Corps of Engineers is required. Cuntsacts for constructing the
facilities are issued by the Corps of Engineers following find design approval.

4.5.18.1.2 Evtduation requirement.s. Rstrequiremen~ shall bedevelo~d frnmthe facilities requimmenK
plan and from the requirements for facility instaffed equipment under 4.5.15.7 and 4.5.15.8. These test require-
merits shall be integrated into system test plans, detailed test requirements, oranyothertcst planning docu-
ments. The required tests for facility installed equipment must be performed prior to their use. An EMX/EMR

sumey shall be accomplished if applicable.

4.5.18.2 Critical cnmpnnent storage. Certified critical components must be stored by nne of tbe fnlfowing
methods when not under the control of a ‘Rvo-Pemon Concept Team. Components in tempora~ storage, such as
Minuteman missile guidance sets remaining overnight at launch control facilities, mast be maintained in an area
designated as a no-lone znne and protected according tn the component’s level of security classification. Decer-
tified critical compmsents dn not require special storage other than whai is needed to meet the secarity classifi-

cation of the item.

4.5.18.2.1 Design requirements

4.5.18.2.1.1 Facilities and detectnrs. Certified critical compnnems must be stored either in a vault that meets
the construction requirements of a Class A or B vault with an intrusion detection system (IDS) reporting to a
remote, continuously manned Incatior, or in a vault or other facility that does not meet the cmrsttuctinn require-

ments of a Class A or B vault but which has entrance and interior detectors, both reporting independently to a
remote, continuously manned location. AU detectorslse.nsors utilized must comply with Base and Iastallatinn

Security System Specification BIS-SYS-1OOOO. See 4.3.7 for vault constructing requirements fnr certified
critical compcment storage.
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4.5.182.L2 No-lone zonclfine supervision. For ei[hcr of the stomgc methods in 43.18.2.1.1, the compcmcnrs
must bc stored in an nrca designated M o no-lone zone [hat also meets the stomgc rcquircmcnts specified in
DOD 52fM.1- R/AFR 205-1, according to the component’s Icvel of smxity classification. In addition, every
entrance to the no-lone zone must bc sccurcd by cwo approved key or combination locks. Only authorized
individuals will have control of :hc kcp or know the combinations to the locks. mrd no single individual will have

control of both keys or know the mmbinmions 10both leeks. AIso, the alarm reporting circui[s must incorporate
a “Iinc supc~lon” scheme which will detc.ci ony mmpcring with the circuits mrd report as an alarm to Ihe

remote manned location.

4.5.18.2.2 Ewducrtion rcquircmmss. Ocmon.mmions or analyses shrdl verify (he stomgc rcquircnrems in
43.18.21.

43.19 Tkchniml orders. Ikchnicol ordms (TO’s) will bc ncquircd in acmrdcmcc with AFR 8-Z
TO 00-5-1, and TO 00-5-3. The TO requirements proms is dcsmibcd in TO CO-5- 1. Thc. developing
ngenq mrd SA-ALCJNWI shall monitor TO development lhrough review of prelimirmy TOS mrd pmticipa-
tion in reviews. SA-ALC@JWI shrdl chair reviews and validmionherif’cuions for iu assigned TOS.
SA-ALC/NWI is the lkchniccd Order Comem Mmmger for -16, -25, and -30 TO’s rmd category 11-N
air-lmmched-missile.hrhead matcJdcmate TOS. in accwrdnn= Xlh To 00-S-1, and TO ~-5-3:
SA-ALC/NW is the TOMA for 11-N scrics TOS nnd 00-ALC is the TOMA forthc 21-LG scrics TOs for
ground-launched missks.

45.19. I TO psoccss. The TO acquisition and distribution pr- shall be followed in accordance with TO

00-5 -20nd TOlTl-5-3.

4s.19.2 TO review msd npprcwnl. TOS will be reviewed mrd approved by appropriate TOMA and respotrsi-

blc approving ngency.
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5. DE’EAfLED REQUIREMENTS

5.1 Combat delivery aircraft. ‘fbe following requirements apply to AMAC systcm~ 10 required safety de-
vices and to delivery, Iauncb, suspension, and release systems in aircraft.

5.1.1 General requirements. The weapon system shall meet the requirements of 4.4 for prearm commands,
inadvertent releasefjettison with system locked, inadvertent release/jettison with system unlocked, and inadver-
tent power application (to the weapon interface). These requirements apply for each weapon type and release

system configuration.

5.12 Integrated stores mmmgement system. Integrated armament stores management systems (SMS’S)

that control both nuclear and nonnuclear weapons are authorized provided the nuclear safety requirements of
this standard are met. Unless specifically restricted, the safety devices required by this standard for nuclear
weapons may also be used for the nonnuclear stores.

5.13 Electrical power failure

5.13.1 Design requircmenta

5. L4.LI Effect on mfing. Aircraft electrical power failure shall not jeopardize the safe condition of a weap-

on. Furthermore, the opening of a circuit breaker or other circuit protective device must not cause a critical

function 10 occur.

5.L3.L2 Backup power. Prearm, unlocking, S&A, and A/D devices shall have an automatically powered
backup or semnda~ fmwer source. Loss of tbe primary power source shall not inhibit the safing of these devices.

5.13.2 Evaluation requircmenta. Analyses or tests shall verify the electrical power failure requirements
under 5.13.l.

5.1.4 Power application

5.L4.1 Design requirements. For a prearmed release of nuclear bombs, electrical power shall be applied on

designated pin(s) of the weapon interface connector before and during electrical separation of the bomb from
tbe aircraft. These pins are identified in the AMAC specifications.

5.1.4.2 Evaluation rsquircmenta. Analyses or tests shall verify the power application requirements in
5.1.4.1.

5.15 Reversibility

5.1S.1 Design requirement. Devices for authorization, prearming, propulsion system ignition safing, and
aircraft release system locking shall be reversible.

5.1S.2 Evaluation mquiremenL Analyses or tests shall verify the reversibility requirement in 5.1.5.1.

5.1.6 Single-component failurt

5.1.6.1 Design requirement. The malfunction or accidental operation of a single component shall not result
in unintended power application to a nuclear weapon interface or initiation of a critical function.

5.1.6.2 Evaluation mquircment. Analyst.s or tests shall verify the single-component failure requirement in
5.1.6.1.
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S.1.7 Aircrew notification

5.1.7.1 Design requirements. The nirc.rcw shall be made aware of the following events

n. Unfocking of, or on unlock signal 10, the reversible in-flight lock when unlocking has not been comman-
ded by normal operation of control.$

b. Prenrming of, or n prearm signal to, o weapon when prcmcning has not been commanded by normal
o~mtion of C9ntrcd%

c ?he safe or prearm sums of o nuclear weapon (designed to be monitored) which cannot be positively
determined. A delay may be de-signed into the ~tcm so that the aircrew shall not receive a caution during
weapon chnngc of state imm safe to prearm or from prenrm to snfq and

d. Nuclear wcapn release signals occurring when not mmmmrdcd by nomsnl opcmtion of mnimls.

5.1.7.2 Evuhrntioo requirements. Armlyses or tests shrill verify [he aircrew notiticalion requirements in

5. I.7.I.

5.1.S Interfn= requirements

S.1.8.1Design requirements. The nircmft shrdl meet the npplicablc AMAC Project OffIsmS Group (fWC)
interfrm spccificatiom/swmdnrds for each nuclear weapon designntcd for carringe. Conlml of power to inter-
foca units and weapon intcrfncea shall require:

a. positive action to supply power 10 the intcrfna unit (logic and power switching nsscmblies~

b. A sepamtc control that remcn’ea power from the intcrfncc unit (logic and switching e.sscrnblies~

c Pasitivc action to supply power at the weapon intcrfrta and

d. A sepamtc control ihnt removes power from the weapon interface.

5.l&2 Evulun!ion rcq.irwtsents. Analyses or tests shall verify the interface requircmcms under 5.1.8.1.

5.1.9 Suspension msd release systems. Suspension and release systems interface with nuclear stores for the
purpose of carriage (during flight and ground operations) and provide for store sepamtion upon mnhorizcd

command.

S.1.9.1 Design requirements

5.1.9.1.1 Suspension ond relense

5.1.9.1.1.1 General. The suspension and release system shall mecI the criteria of Ml L- SID-20&3 as tai-
lored to the specific system.

5. L9.I.lJ lnndvertcnt relcnae. TIIc suspension msd release system shall prevent weapon scpamtion, re-
lease, ejection, launch, or jcItison by nny means esccpt the proper operution of control devices.

5.1.9.LIJ IWOindependent opemlions. Operution of the release .sptem shall be mntmlled by two indcpcn-
dcnt functions rm unlocking function and a release function.

5.1.9.1.1.4 Mcchaniml cnblcs. AH mccbanical cables in the suspension and release system shall be protected

from twcidcnrrd opemtion.

53

Downloaded from http://www.everyspec.com



MIL-STD–1822

5.1.9.1.1.5 Ground safety lock system. The airborne release system shall be designed to have a manual
ground safely lock system which when locked shall prevent the releasing of the weapon even if the proper release
sequence is performed. Tbe state of this lock system shall bc easily and unmistakably discernible by visual
inspection from the ground. Aa a design goal, visual inspection of the lock system shall be accomplished without
the need of mirrors or other extraneous devices.

5.1.9.1.1.6 Electriml safety. The suspension and release system shall be designed such that electrical power
shall not be required to be applied to ita components until mmmanded release preparation begins.

5.1.9.1.1.7 Wsual inspection. The latched and locked condition of the suspension and release devices (sepa-
rate from the ground safety lock) shall bc easily and unmistakably discernible by visual inspection while the
aircraft is 0$ the ground. Aa a design goal, the latched and locked mndilion shall be determinable without uac of
mirrors or other extraneous equipment. The Imked condition can be determined electrically while the aircraft is
on the ground or in the air in the crew compartment.

5.1.9.1.1.8 Components and squibs. Releaae system compcmenta, including squib cartridges, shall meet the

requirements of MI L-STD– 1512 as tailored to the specific system.

5.1.9.1.2 In-flight reversible lock. An in-flight reversible lock shall be provided which, when locked, prevents
weapon release by both mechanical and electrical means. The in-flight reversible lock shall:

a. Mechanically restrain the releasing device. If hooks are used that can be individually latched or un-
latched, the safety lock shall mechanically restrain each hools

b. Prevent release or launch in tbe event that tbe maximum available release force is accidentally applied
in tbe releaae mechanism,

c. Fail safe (Iccked) in tbe event a failure occurs when the lock is locked;

d. Disable all means of release when in tbe locked positiov

e. Permit a visuaf check of the locked state by ground personnel. As a design goal, visual check shaU be
accomplished without the use of mimora or other extraneous devices. For direct visual inspection, tbe locking
device itself shall present an unmistakable indication of the locked state;

f. f3e protected from accidental operatiow

g. Provide a method in the crew compartment to show tampering with the aircrew’s mntrols of tbe in-flight
reversible lock,

h. Provide a remote indication to the aircrew of the fully locked or unlocked (or both) positions of the
in-flight lock. If a single indication for the locked state is used, it shall reflect only the fully locked position of the
in-fhght reversible lock. [f a single indication for the unlaked state is used, it shall reflect eveV state other than a
fully locked state. The remote indication system shall not allow an apparent indication to the aircrews of a locked
state when in fact, an unlocked state exisw, and

i. Relock if unlock power is removed (accidentally or intentionally) while the lock is unlocked.

5.L9.L3 Pylon jettison. Pylons carrying nuclear weapons shzdl only bc ~ettisonable if the jettison system

includes a lock that meets tbe requirements under 5.1.9.1.2. A single lock maybe used for botb tbe weapon and
tbe pylon where such a design is feasible.

5.1.9.1.4 Unlock and release signal isolation. Where discrete (energy control) signals are used, the discrete

signals for unfocking the in-flight lock and for releasing tbe weapon shaU remain physically and electrically
isolated to the maximum extent possible. No releaae system fault shall be capable of operating the in-flight

reversible lock, nor shall a fault in the in-flight reversible lock be capable of causing a release. In addition, the
lock and its control shall be independent of the electrical connection between the aircraft and the stores.
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5.1.9.15 Compnsile structures. Composi!c structures used to form all or part of the suspension and release
sptem shall hiwe IIXYXOproduction article tcs[ing m the design load. Manufacturing controls mmbined with
NDl may bc substituted for testing if npprnved by the appropriate ogency.

S.1.9.2 Evaluation requirements

S.1.9J.1 Caseml. Armlyscs or Icsts shall verify Ihc suspcrssion and rclcasc system requirements under
5.1.9.1.

S.1.922 ‘ksts. The suspension and release system shall be tested in rcczurdnncc with MIL-T-7743 IX tni-
Iorcd to the specific system. If flight testing indica[cs it is warranted, testing shall be mcssmplisbed to more
csrrcmc limits.

S.1.923 Annfysis. AI-Imralpis shall be performed 10define the nuclear spem cuntigurnfion. II shrdl review

nnd list all 8s.semblic-s, wires, mnncctors, msd other hardware which define Lhe nuclear suspension and release
system.

S.1.924 CirecdI isolcrtion tests. Circuit kolmion tests shidl be performed to dcmonstrmc that the nuclear
system mnfrgurmion meets the design requirements for electrical isolation of Lhe unlock, release, and Imsnch
circuits.

S.1.10 Release system nucleur consent

S.1.10.1 Design requirements

S.L1O.L1 Controls. I%e operating mntrols for the release systcm shall include n nuelmr mnsem function to
inhibit unlocking the release system unless mnscnt is given. Nuclear release consent shall be n htrrdwircd func-
tion.

S.1.10.L2 Refntlon to in-tligbt lock. Nucfear mnsent shrill not unlock or inhibit the locking of the m’cmiblc
in-flight Ioek. Removal of nuclear mnscm shall reloek the reversible in-flight kxk.

S.1.1O.I3 Sepnrrstion of eassent frrnetiorrs. Multi-plmx nircmft AMAC and rcleose systems shall be dc-
sigrsed with scpmme mntrols for both prearm mrd release mnscnt. EsIcb mnscnt function shall require the
physically separated and indeperrdcn! action of two crcwmcmbess.

S.L1O.I.4 Single-person npcrntion. A mrdii-place nircmft used in combm by one person may haven provi-
sion for singfc-pcrmn operation of the release system ifs! bypass is done before flight. This bypass shall be
designed so that it cannot be done inflight.

S.1.10.1S Appliention ofelsetriml power. Ejector unlock and EED power shall not be applied to suspension
and release mmponents prior to Ihe crew kginning release prcpmations.

S.L1O.L6 Safe jettison. The jettison system on n combat delivery akcmftsbnll permit jettison of a nuclear
weapon inn scrfemntigumtion. [f emergenq prearm relemc is desired, o system over-ride by the operator slmlf
be required.

S.1.10.1.7 Multiple nuclear release. For aircraft designed to release mrdtiplc nuclear stores, a crcwmcmbcr
input to tbc release system mntrols is required prior to each release of n nuclear weapon on a tnrget or series of
releases on n tnrget complcs. A one-time activation of nuclcnr release is not sufficient 10 smis~ Ibis require-

ment. The intent is to specifically preclude the outommcd dclivwy of numerous weapons without furcbcr crew
member input once authorization and nuclear mrrsem (prenrm and unlock) bnvc been ncmmplished.

5.1.10.2 Evnlrcntion mquircmcnts. Ars@cs or tests shall verify the release ~tcm nuclcnr mnscm requirc-
mcnrs under 5.1.10.1.
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5.1.11 Aircraft monitor and control system

S.Ll1.1 Design requirements. Except for the safe-off state transition, each nuclear weapon shall he transi-

tioned 10a new command state from an adjacent command state. The adjacent states are defined according to
the following sequence: off-monitor-safe-arm. These command states shall be defined as follows off-no power
to the weapon interface; monitor-current-limited power to only the nuclear weapon identifier, petmkAve
action link (PAL), safe, and arm monitor lines safe--only monitor and safe power applied at the weapon inter-
face; and arm—monitor power and prearm power (unique signal generator (USG)and the various option lines)

applied tO the weawn interface. No change of state shall be made except by the explicit command of a crew

member. The Stores Management System (SMS) must ensure these control rules are followed whenever nuclear
weapons are selected for a state change.

5.1.11.1.1 Command slates.TheAMAC system shall be designed to operate each of the electrical states of a
nuclear weapon.

5.1.11.1.2 Weapon interface compatibility The AMAC system shall be compatible with all weapons desig-
nated for carriage. It shall provide for tbe electrical states and transitions in accordanm with tbe applicable
AMAC POG interface specificationskmdards.

5.1.11.13 Prmwmed state. The AMAC system shall not allow a commanded transition of a prearmed weap

on to off, except in the event of indicated prearm malfunction.

5.1.11.1.4 Interface voltage andcurr’ent. Voltage and current levels required for operation of weapon/ejec-

tor interface units shall be limited in accordance with MIL– STD-704 m tailoredtothe specific system, in order
to minimize the probability of operating critical functions if these voltages and currents are inadvertently

applied to the nuclear weapon interface.

5.1.11.15Additiomdrequkemenls. TheAMACsYstem shallalsoredesignedsothat:

a. Suficientpmer too~rateanycritiml weapon mmpnentmnnotbeapphed attbeaimmft-to-weapon
interface until control power is deliberately applied to operate the component;

b. Monitor circui& shall beelectrically isolated from ~werand mntrolcircuiE, andmonitor tinctions
shallbeperfonned independently ofweapon control tinctiom. ~eAWCfunctions may beambinedon a
single data bus for MIL-STO- 1760 designed weapow, however, ihere must be positive differentiation be-
tween control commands and data:

c. Botbthe safe andprearm statmof theweapon ~stemshall kindicated explicitly through mntinuous
monitoring

d. Applying aprearm orsafing mmmand, ormntrol pertoanuclear weapon(s) sballrequireadedi-
cated control or control setting unique to that weapon(s) that requiresa deliberate and positive act by the
weapon system operator. Initiation orapplication of thepream ammandsball noto~ur inanaaident;

e. ~ereisa positive measure thatshall remove power from theweapon intefiace;

f. ~epream control shall bea USGcommand siWalpr thespecifimtion fortheweapon-to+arner
interface (System lor2). ~einformation needed todefine theunique signal evenushall notetist totally or in
part in a usable form within the SMS and shall be defined through crew member inpui. The crew input shall be
used for both the sequence of unique signal events and the definition of those events (for example, data words);
and

g. The function of prearm consent is to inhibit prearming until direct crew action provides the required
consent signal. The prearm consent control shall be designed 10 reveal unauthorized operation or tampering
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(see5.1.10.1.3and 5.1.10.1.4). The premrn cotrsem function shall be n hardwired mmrol which inomrupts power
to the prearm circuit mmrolling the intent strong link. Prearm consent may Irc implemented through software
inhibirdmntrols, but the mnsent signal musl originate Ihmugh crew mtion. Removal of prearm consent shrdl
result in the germination of prmmring or releasing functions in process and inhibit prmrming and releasing

actions until mrrsen! has been reestablished. (See Ml L- STD- 1760 as tailored to the specific system).

5.1.11.1.6 Applimtions for weapon state. Tbc AMAC system shall base its logical sc,qucncing on the mm-

mmided stale of the weapon, not on the reported state of the weapon. The reported state of the weapon shall be
used for display purposes only. Appmprime fault messages shall be displayed whenever the mmmandcd state
disagrees with the reported state.

5.I.1 1.1.7 PAL enpability. The AhlAC system shall have o built-in PAL capability mmpatible with the wmp
errs specified in the qstem specification.

5.1.1 LLS Commnnd disnble mpnbility. The AMAC syscm shrdl have a built-in mmmmrd disable capability
mmpstible with the weapons specified in the system specilimtion.

5.1.112 Evaluation requirements

5.1.11.ZI Cmernl. Amdpcs or tssls shrdl verify [he AMAC system requirements under Section 5.1.11.1.

5.1.1 U2 AMAC POG stnndnmfs. The AMAC system mpability to meet Lbeapplicable AMAC POG intcr-
fnce specitimtiomvkttmdardx shall be dcmonsmmed using production c.ircmfl.

5.1.11.23 Hnmtwnre contlgumtion mrnlysis. An mmlysis shall bs performed to define tbc nuclear system
mntigumtion. 1[ shall review mrd list all assemblies, wires, mnnectors. and other hardware which define the
AMAC system.

S.1.11.2.4 Cirmil isolation tests. Circuit isolation tests shrdl lx performed to demortstmte that Lbc nuclear
system mnfiimtion meets the design requirements for electriml isolation of the AMAC cirmirs.

S.1.12 nhhipks systems

S1.12.1Designrequirements

5.I.UL1 Buses. Multiplex dam buses used in the AMAC system shall mmply with MIL-STD- 1553 m
tailored 10 the specific system.

5.1.12.12Store interfaces. Muhiplcx store imerfnces shall comply with MI L- STD - 1760 as tailored 10 tbc
specific system.

5.1.12.13 Signnls. All hardwired discreie signals in the multiplex system shall meet the requirements of Lhe
hnrdwircd AMAC system.

5.1.12.1.4 kurdvertmt critical signals. A single component or system fmdl shall not allow the inadvertent

opemtion of my critical control signal of n nuclear weapon.

5.I. IZ.13 Ai- control. The multiplex system shrdl rdwnys be under the mntml of the nirsrew.

S.I. IZ.L6 Single-bit errors. ‘flm rtbemtion of n single bit in n lmns.mission mesage shall not cause the inad-
vertent operation of any critical mntml device.

5.I.lZ.1.7 Dntn. For dam being tmrrsferred:

a. Ordy the mrrm stations. as determined by the system progmmming or mmml source, shall tmnsmi! or
receive data on the multiplex bus. Data tmnsfer or chrmge of state of mntrol sigmds shall not be rdlmved until the
correct stations have been successfully connected:

57

Downloaded from http://www.everyspec.com



MIL– STLt-1822

b. The number of transfers of multiplex signals implementing critical functions shall be minimized; and

c. Unauthorized stations that are transmitting or receiving data shall noi affect the nuclear weapon inler-
face.

5.1.12.1.8 Weapons interface unit power. The operator shall be able to command the application or removal
of electrical pnwer to any weapnns interface uni[ that interfaces directly with the weapon(s) and directly or
indirectly with lhe SMS computers.

5.1.12.1.9 Weapons interface control unit power. The operator shall be able to command the application or
removal of multiplex system power from the weapon interface control unit.

5.1.12.1.10 Positive control of pnwer. The application of multiplex system power to the weapnns interface
unit shall require a deliberate act by the operator.

5.1.12.1.11 Control of power to System 2. The operator shall be able to command the application or removal
of all electrical power to atry System 2 weapnns interface.

5.1.12.1.12 Startup self-lest. immediately after electrical power is applied to tbe remote terminal, the unit

shall verify correct functional operation with a startup self-test before the unit is capable of outputs to the
weapon or release system.

5.1.12.1.13 Uncommnnded state protection. The change, application, or removaf of pnwer to any part of a
multiplex system shall not cause the weapons interface unit (or a Syxtem 2 weapon) to transition to an uncom-
tmrttded state.

5.1.12.1.14 Abnntntal envimnmenta. For protection in abnormal environments

a. Subsyaterns of the multiplex system shall be physically separated within the multiplex transmitting unit
as far as pnasible;

b. Wkhin a remote terminal, nppnsing critical functinns (for example, prearm and safe) shall be electrical-
ly ianlate~ and

c. Voltage and current levels required fnr nperation of weaponlejector interface units shall minimize the

pnaaibility of operating critical functions if these voltages and cttrrenta are inadvertently applied to the nuclear
weapon interface.

5.1.12.1.15 Pnsitive cnntml nf prearm and release. Prearm and release (including jettison) cnntrol signals

given to the nuclear weapnn interface shall be generated only by pnsitive operatnr cnntrnl over tbe multiplex
system. Critical functions shall nnt nczur as a result of the automatic action of nne multiplex station or the
absence of data from tbe multiplex bus.

5.1.12.1.16 Prntectinn nf critical functions. The system design shall prevent the critical functions of authori-
zation, prearm, arm, relesae, launch, or targeting from nccurring in the event of a multiplex system fault.

5.1.12.1.17 LAMSnf aynchronizntinn. ff communication or data aynchrnnizatinn is lost, the receiving unit
shall not change ita output.

5.1.12.1.18 Ctiticnl signals chttnge nf stntes. Multiplex units shall provide break-before-make action be-

tween changca of state of all critical signals applied to the nuclear weapnn interface.

5.1.12.1.19 Self-test. fn-flight self-test capability shall not interfere with normal multiplex operatinn and

shall not cause the generation of a nuclear caution or any critical function signal at the nuclear weapon interface.
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5.1.12.2 Evaluation requirements

5.1.12.2.1 Genend. Analyws or tests shall verify the multiplex system requirements under 5.1.12.1.

5.1.12.2.2 Self-tesL Self-testing shall not interfere with normal multiplex operation and shall not cause the
generation of any consent or crilical signal at the nuclear weapon interface. Tesdngshall not degrade nuclear
safety.

5.1.13 Computer-controlled controls and displays

5.L13.1 Design requirements. The following requirements apply when critical functions can be commanded

by selection of options from menus

a. Critical command signals must be unique to the function being called—for example, the lock and unlock
commands cannot be the same command with the signal interpreted differently depending on the stale of the
reversible in-flight lock

b. All nuclear function options must be clearly labeled to preclude the inadvenent selection of an unde-
sired nuclear function. MC and delivery functions may be combined on the same screen display, but screen
formats must clearly differentiate the functions. Software protocols shall preclude tbe execution of an erro-
neously selected function;

c. System design shall require a deliberate action on the pan of the receiving crew member to transfer
system control from one crew member to another. This transference process is typically described as a “take”
command;

d. No menu-labeled mntml on a nuclear display shall have any function that is inconsistent with its label or
be displayed unless active (capable of initiating its function);

e. AU unlabeled controls on a nuclear menu shall be non-operational;

f. Ifanynuclearstationispowered,thestatusofthe S&A device or the releaac system Iocldunlcck device
shall be continuously displayed to the crew. In addition, one crew member shall have dedicated control of the
nuclear weapon functions and

g. If there is not a dedicated nuclear caution display separate from the multifunction display, there shall be
no menu available in flight that shall display a nuclear caution if a nuclear caution exists.

5.1.13.2 Evaluation requirements

5.1.13.2.1 Genernl. Analyses or tests shall verify the computeramtrolled control and display requirements
under 5.1.13.1.

5.1.13.2.2 Functional testing. Functional testing of the nuclear system urntigumtion of production aircraft
shall be performed to ensure the nuclear system meets the design safety requirements.

5.1.14 Pmtcction of friendly territory

5.1.14.1 Design requirement Aircraft guidance and bomb release is considered to be under the positive
control of the aircrew. [f system design or operational procedurca allow otherwise, then the aircraft during those
circumstances must meet the same requirements for targeting as guided mides.

5.1.14.2 Evaluation requirement. Analyses or tests shall verify the protection of friendly territory require-
ment in5.1.14.l.
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5.1.15 .4hmn power cOntrOl

5. I.15.I Design requiremcnL Aircraft designs shall permit the application mrd removal of power to individu-
al nuclear weapons, to all WCUPONtogether, and to groups of nuclear weapons contained on a single pylon or
launcher. Tire operator shall have a means of removing power fmm nuclear weapons which is not dependem on

the successful opemtion of any automatic or csrmputer-mntmlled system. This design shall not degrade aircmfI
safety or opemtiomd capability.

5.1.15.2 Evaluation requirement. Analyses or tests shall verify the aircraft power somml requirement in
5.1.15.1.

S.2 Air-lnusrched missiles. Air-launched missiles are gcncmlly considered eslensions of the delivery aircraft
and must meet the same requirements for connector design, EMR protection, rind electrical subsystems.

52.1 Design requirements

5Q.1.I Ignition. The air-launched missile shall mnmin n safety device to SW the propulsion ignition sy$
tern. The propulsion system safety device shall be sepamte and independent of other nuclear safety devices for
prearm rmd release system Ioslsin& Visual monitoring of the S&A device shall be possible on the ground.

5.2.1.2 bing. The air-lmmched missile shall mntnin a sensing deviee that shafl isolate the missile A&F
system elec:risalty and mechmrimlly fmm any arming power source until a mechanical force is applied to ihe
device during launch operation.

52.lJ Snling. Each nuclear safety device shall allow n weapon symcm opemtor to apply the sating power.
The capability for monitoring the nuclear safety devises for the safe rendition, eitier sxmtinuousfy or on de-
mand, is required.

S2.L4 Manualpositive lacks. Mnnunl pmitive locks used with the pmpufsion system safety devi= shrdf be

placed so that they am be removed at the lasI pmctical point in the missile loading scquenm.

52.13 Connectors Connectors in the missile motor firing circuits shrill not have spare or unused pins.

5.22 Ewshrntion requirements

5.2.2. I General. Analyses or [esfs shrdl verify the air-launched missile requirements under section 5.2.1.

S2.22 Cont@mstion msnlysis. An nnal@s shall be made to define the. nuclear mnligumtion of the missile.

II sbafl review and list nil assemblies, wires, connectors and other hardware which define the nuclear-critical
circuits within the missile.

5J23 Demosrstmtion. The WC system capability to mee[ the applicable AMAC POG interfnce specifi-
eatiom@andwds or interface mntml document requirements for direct missile warhead mntml shall be dem-
onstmted using production aircraft.

53 Grcmnd-lnuncbed missiles

5J.I launch sorstrol systems

53.1.1 Design requiremmss

5J.I.LI Opemtion. Missile launch shall only be possible through inwrtiomd opemtion of the aulhorisation
and launch mntrol functions. These functions shall be sepamte and independent. No olher ~!em in its opem-
tional or failure mode shall be able to auihorize a launch scqucnse or propulsion system opermion.
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53.1.12 hrnching function. The launching function shall contain two indcpcndcm functions, onc 10 arm
the propulsion system ignition safety device mrd one to command ignition.

53.1.13 Ignition swmmmsd. Operation of the propulsion system shall require an ignition mmmmrd.

53.1.13.1 Sequencing. The launching function shall preclude umrssrsission of the ignition commmsd until
the authorization functions have been enabled.

53.1.13.2 Accidenltd transmission. No single failure shall result in accidental umrsmission of the ignition
command.

S3.1.1.4 Propulsion system ignition ssrfety device. The missile propulsion system shall have an ignition safe-
ty device that shall protect against inadvertent propulsion system ignition even if the ignition mmmatsd is sent.
unless the sufety device is properfy armed. This protection shall bc provided when the system is csposcd to
credible abnonrrrd environments. The propulsion system shall have provisions for both mrmual and remote
sating.

53.1.1.4.1 sequencing Unless the deticc is properly armed, it shall prcvem propulsion system ignition even
if the igni[ ion command is sem.

53.1.1.4.2 Accidental commnnd. No single failure shall resuh in nccidenml tmnsmti!on of the arming mm-
mmrd to the device.

5.3.1.1.43 Accidental arming. No single failure shrill result in arming or bypassing the safety device.

53.1.1.4.4 Inforumtion mntrul. The safety device shall bc operated by the information control mcihod.

53.1.1.4.S Authorization. The launching function shrill preclude operntion of the proptdsion sywem ignition

safety devia until the authorizsriion functions hove beeo enabled.

53.1.1.5 lbmpering. The design shall include provisions for detecting cmd resisting tmnperissg with the
launch control sywem mrd other systems nnd dcvims designated as criticrd mmponents. ‘flere shall be visual mrd
audible indications to the LCP’s when there is an attempt to operate the Imrnch conlml system. These indica-
tions shall remain until the system operators acknowledge and reset them.

53.1.1.6 Fail safe. The launch control system shall remain in, or return 10, n safe stale when a singfe~mpo-

nent frrilure or loss of electrical power omum.

53. I.I.6. 1 Loss of elecwkssl power. Loss of electrienl power shall not initia[e or opcmue any critical function

in the launch mntrol ~tem.

S3.1.1.6.2 Automntle power shutoff.The design shall include provisions for automatic and immediate re-
muwd of electrimf power which mrdd cause premnring, nrming, propulsion igrdtio% or launching of the missile
if rrcritical unsafe rendition is indicated and cannot be mrrected.

5S.1.1.7 Complemmtssry signals. The arm (or operate) and safe (or O* critical commands shall not be
mmplemenmry. Far example, the drsence of mm shrsll not be construed as sufe, and vice versa.

53.1.1.S fmmch prwmtion. A positive means, such as mechzmicof restraints, barriers, or non-erection of
ihe missile, shall bc employed to protect against missile launch in the event of inadvertent ignition of the pmpel-
Iant.

53.1.1.9 Multiplss cemtml systems. [f multiplex mmrol systems are used for mmsmis.sion of critical signals.
the following safeguards appfy
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a. A single<ompnncnt failure or system fault shall not cause inadvertent transmission of critical signals or
inadvertent operation of critical functions.

b. A remote Iermirml shall only respond to messages addressed to it.

c. The system design shall be compatible with system hazard/fault analyses such that the pnlling time
intewal and automation logic shall not mask any critical function activation or fault between successive pnlls.

53.1.2 Evaluation requirements. Analyses or tests shall verify tbe launch control system requirements un-
der5.3.l.l.

53.2 Arming and fuzing system safety device

53.2.1 Design requirements. Each ground-launched missile shall have a safety device(s) or feature in the
reentry system (RS), reentry vehicle (RV),orpayloadsectiontointerruptpnwer10thewarheadinterfaces(s)
(see4.5.8.).1[shallbepcmdbletosafethisdevice(s)tbrougballphases of weapon system buildup. This device(s)

is not required if it can be shown [bat power cannot be applied to the warhead interface ss a result of a
single-wmpnnent failure, the numerical requirements in this standard can be met without the device, and there
are provisions for removing power to the missile if a failure omns that could contribute to pnwer being inadver-
tently applied to the warbead interface(s).

5.3.2.2 Evtduatinn requirements. Analyses or tests shall verify the A&F system safety device requirements
in 5.3.2.1.

533 Monitoring

533.1 Design requirements

533.1.1 Surety status. Systems shall be provided w that the operator can monitor the surety status of the
elements listed below. The weapnn control system shall continuously monitor each of the following devices

a. Mmile propulsion system safety device$

b. Warhead(s) strong link

c. System safety device(s) in the RS, RV, or payload section; and

d. Surety devices (authorization, Iauncb, and security systems).

533.12 Status change. The monitoring system(s) shall provide a positive indication to the operator of any
change in tbe surety status of the system being monitored or of the loss of status monitoring capability. Notifica-
tion of change of status shall bc ss soon as possible. Routine reporting of system status shall be accomplished
either periodically or continuously and shall be available on demand. Any delay in reporting change of status
shall not cause degradation of nuclear surety.

533.13 Power remnvtd. Electrical power faults and failures that could cahe accidental preatming or arm-
ing of the nuclear weapon or launching of the missile shall result in power being removed automatically.

533.1.4 Current. See 4.5.13.6 for limitations to monitoring current.

533.2 Evaluation requirements. Analyses or tests shall verify the monitoring requirements under 5.3.3.1.

53.4 Cnmmtmd and contrnl communications

53.4.1 Design requirements
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S3.4. 1.1 National command outhorily to lnunch rorstml puinl

53.4.1.1.1 Authorization. Ground-lnunchcd missile systems shall hc designed so the missiles cnnnot bs
launched until they nre authorized. This nuthoriza[ion shall hs contained in a secure code wnnsmitted from the
Nationnl Command Authority and shall be withheld from the Inunch crew until n launch is nuthorizcd. This code

may be used to compute the unique signal input for Ihe propulsion system ignition safely device. If a PAL code is
used to nuthorize warhead USC,it shall bs different from the code used [o nuthorize the launch of a missile.

53.4.1.1-7 Wenpon-spccitic seams truthorizntion. For systems wi!h n selective launch capability, Lhe Imrnch
cnntrol ~tem shall be secure 10 allow singfc missilss to be launched wi[hout reverding or mmpromising any of
the safes for the olher missiles or mili[nry forms

53A.12 Launch control point 10 Inunch point communications rmd code devisss.

53.4.12.1 Communications Numesicnl require.mcnts for nuclear command and sontrol communications
shall & provided by the Government. The secure cede nuthorizntion device shrill nllow onfy n limited numbcrof
attempts nt operntion using incorrect codes or o device or system to detect and report mmpcring.

5.3.4.12.2 IFrussmissimrs. Critical command mrd stows mrssnge tmnsmissions shall be made secure against
tampering, monitoring, and substituting. If LCP nnd Inunch point (LP) locations make physical security mea-
sures impmctiml, the rncssngcs shrill be cn~ted nnd the status shall be nuthenticntcd by cryptographic means.
The communicmiorss system shrill noti~ lhe LCP’S when tnmpsring with tbc system hns been detected.

S3.4. 1Q3 Minimum monitor msd contsol requirements. AISLP mny respond to Inunch smmmnnds from n
single LCP. For a tnctiml nuclear weapon system, one or more LCP’S shrill monitor mrd be able 10take preventive
action if an unauthorized critical command messngc or srntus is detected. For strntegic nusfenr weapon ~mns,
crhical LP status shrdl be monitored nt the primary LCP and at lens one other LCP Each location shnfl bs nble to
tnkc compmsntosy action if an unmnlrorized critical commnnd messnge or status is detected.

S3.4.12.4 Coopcrntive Inunch. The mnseni function in on LCP shrill require that at Icnst two people activefy

cnopemte to conrmnnd Inunch even nfter all secure codes for authorization me m’nilnble. Simple, essily by-
pnssr.d functions src unncaptnble bemuse tfrsy do not prevent ISsingfe person from issuing a launch ccmurrnnd.

S3.4.123 Code requirements. LCP mrd LP secure code stomge dcviccs shall be designed to resist bypass or

code rendout. ALZXS 10 the stomge device’s memory, for the purpose of changing tbe W@ shrill bC secured.
Mnintennncc tools or other devks Lbal mny he used to change the memory to n stnndnrd unclassified code
without gnining ncccs.sby secure menns arc prohibited, unless the usc of the device or tool stops use of the mde

stormgc device for its intended purpose nnd cnu= positive indications 10be received nt the LCf?

S3.4.12.6 Unique signnl stornge. S@! commands for controlling the critical functions of prenrming and
Iauncbing shnfl be unique nnd shrill not bs stored in tbc wenpons comrol system in n directly usnble form until
reaipt and nuthenticntion of the nuthotir.ntion mmmnnd from higher nuthotity hns been given.

S3.4. IJ.7 Unique sigmd protection. The system design shrill prevent innrfvertent msd unauthorized genem-
tion or tmnsmission of csitirnl-function-unique signafs.

53.42 Evolrmtion requirements. Amdyses or tests shall verify the commrmd and mntrol mmmunicntion
require merms under 53.4.1.

5.3S Mobile Imrncb points rmd Iouncb control points

533.1 Design requirement. ff movement of n fully assembled missile with wnrhend(s) is necessary, snfety
devices for tbe missile propulsion system nnd the RS’s shall he designed to remain in the safe state in all environ-
ments until intr.ntionnlly msivntcd.
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S.3.5.2 Evahmtionr equirement. Analyses ortcstsshall veti&the mobile LPand LCPrequiremcnl in5.3.5.l.

5.3.6 Protection of friendly territory

5.3.6.1 Desigtr requirements. Missile systems, inco~orating self-contained guidance, sballrequire a``good

guidance” signal from the guidance and control unit before nuclear warhead arming can occur. This “good
guidance” signal shall be withheld if guidance accuracy checks show that the missile will impact outside the
specified target boundaries.

5.3.6.2 Evaluation rcquiremenls. Anal~es ortesKshall veri&Ihe protection of friendly territo~ require-

ments in 5.3.6.1.

53.7 Vault cOnstructiOn forcertilied critictd c0mp0nentst0nIge

S3.7.1 Design mquircments. ~ewall, flmr, andrmfconstmction shall follow recogntied stmctumlstan-

dards. Construction concrete shall be poured in place with a minimum ZS-day compressive strength of 25fKlpsi.

5.3.7.1.1 Clm.s Avmdts

53.7.LLl f%wmsandwalls. Hmmandwalls shallbe made of8-inch-thick reinforced concrete. Vault walls
which are part of exterior walls, shall be set back from the exterior face of the outside wall to allow 4 inches of the
wall facing material to cover the vault wall. Walls shall extend to the underside of the roof slab above.

S.3.7.1.1.2 Roof. ~eroofshall beamonohthic reinforced mncreteslab ofthickness deteminedby stmctur-
al requirements but not less than the walls and floors.

53.7.Ll3 Ceiling. A normal reinforced concrete slab ceiling shall be placed over the vault area at a height
not to exceed 9 feet, if the underside of the roof slab or roof construction esceeds 12 feet in height or the roof
construction does not meet 5.3.7.1.1.2.

53.7.1.1.4 Door. The door and frame unit shall mnform with the requirements of Federaf Specification
M- D-60i3 and the door shall have a General Services Administration approved label for a Class 5 door. Door
openings shall be standard 40 inches by 78 inches without a day gate. Doors shall have emergency escape and
relocking devices. Door and frame units may not be fire rated.

53.7.1.1.5 Locks. Locks shall conform with Underwriters Laboratory Standard UL 768–S4, Group 1– R, be
manipulation resistant and meet Federal Specification AA– D –600 for radiological resistance. The underwrit-
ers label shall be considered evidence of compliance.

53.7.1.1.6 Openings. Openings for air conditioning or ventilation ducts shall have bars to prevent surrepti-
tious entry and to detect attempted forced entry.

53.7.1.2 ClaSS B VdtS

53.7.1.2.1 Floors. Floors shall be made of monolithic reinforced concrete with thickness of the adjacent
concrete floor wnstructinn, but not less than 4 inches thick.

5.3.7.1.2.2 Walls. Walls shall not be less than 8 inches thick and made of either brick, mncrete block, or other
masonry units. Hollow masomy units shall be a krad-bearing vertical cell type and have cells filled with mncrele
and steel reinforcement bars. In seismic zones 2,3, and 4, steel-reinforced monolithic mncrete walls shall not be
less than 4 inches thick. Vault walls which are part of exterior walls shall be set back from tbe exterior face of the

outside wall to allow 4 inches of the wall facing material to cover the vault wall.

53.7.1.23 Roof. The roof shall be a monolithic reinforced concrele slab of a thickness determined by struc-
tural requirements.
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53.7.12.4 Ceilin& A normal reinforced concrete dnb ceiling shrill be plnccd over the vauh area m a height
not to eseeed 9 feet, if the underside of Ihe roof slab or [he roof const ruerion does not meet 5.3.7.1.2.3.

53.7.12S Door. Door mrd frame requirements me the same us 5.3.7.1.1.4.

53.7.1.2.6 Locks. faek requirements arc tbc snmc as S3.7.1 .1.S.

53.7.12.7 Openings. Opening requiremen& for air conditioning or ventilation ducts are the same as

5.3.7.1.1.6.

S3.7.2 Ewduation requirements. Analyses or tests shall verifi the eonswuction requirements in 53.7.1.
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6. NOTES

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

6.1 Intended use. This document is intended for use in the procurement or modification of Air Force nu-
clear weapon syxtems, subsystems, support equipment, and associated facilities.

6.2 Acquisition requirements. Acquisition documents must specify the following

a. Tide, number, and date of the specification.

b. Issue of DODISS to bc cited in the solicitation, and if required, the specific issue of individual docu-
ments referenced (see 2.1.1).

63 Consideration of data requirements. The following dala requirement should be considered when this

specification is applied on a contract. The applicable Data Item Descriptions (DIDs) should be reviewed in
conjunction with the specific acquisition to ensure lhat only essential data are requested/provided and that the
DIDs are tailored to reflecl the requirements of the specific acquisition. To ensure correct contractual applica-
tion of lbe data requirements, a Contract Data Requirements List (DD Form 1423) muxt be prepared to obtain
the data, except where DOD FAR Supplement 27.475– 1 exempts the requirement for is DD Form 1423.

Reference

90.1

90.2

si).3, 90.4

90.5

90.6

$+3.7

9Q.8

90.10

90,11

DID
Number

D1-NUOR-81409

DI–NUOR-81408

DI-NUOR-81405

DI-NUOR-8I41O

DI–NUOR–81407

DI–NUOR–81411

DI–NUOR–81413

DI– NUOR–81406

DI–NUOR–81412

6.4 Subject term (key word) listing.

Aircraft-weapons compatibility

Missile syxtems

Nuclear critical components

Nuclear critical functions

Nuclear design

Nuclear evaluation

Nuclear safety

Nuclear security
Nuclear surety

DID Suggested
Title lbiloring

Nuclear Certification Plan

AMAC Design Analysis RepotI

Aircraft Nuclear Safety Analysis Repofl

Aircraft Electrical Compatibility Data

Aircraft Mechanical Compatibility Data

Engineering Evaluation Report

Aircraft Nuclear Weapon Syxtem Definition
Document

Ground Launched Missile Nuclear Surety
Analysis Report

Software Certification Plan
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APPENDIX

HANDBOOK FOR USE WfTH MlL-S’I’D- 1822

10. SCOPE

This section mntains gcnernl information on surety design and evaluation, mrd describes repnrl.s which maybe
required under the weapnn sptem conwnct. This Appc.ndu is not a mandatory part of the stnndmd. The
information contnincd herein is intended for guidance only.

20. Applicable DOCUMEfWS Documents mentioned in the text of this appendix are listed in section 2

of this shmfard. Section lLW.belnw is n bibliography of other documents which may be needed during the
nuclear design and certification prncess.

30. OVERALL PERFORMANCE OBJECTWE

llsc ovcndl pcrfornmnce objective is seI by the Department of EnerW.

30.1 Unintentional nuclenr yield. For all mntigumtions of the wmpon system, the pmbahility of an
unintentional nuclear yield should be less thmr the follnwing

n. One in 109 per weopnn per stnckpile lifetime for normrd environments, in the absence of bomb- or
warhead-unique prcarming, or environment or trajectory stimuli;

b. One in 106 per wcnpon per espmure to abnormal environments, in the ahs.ence of bnmh- or
wsrhead.unique premming, or environment or tmjectory stimuli; and

c One in 104 per event after npplimtion of the prearm cnmmand msd deliberate deployment (launch or
release), and in the absence of the arming signal.

40. ARMING AND FUZING (A&F) SY!WEM

40.1 prearm device. The nuclear weapon A&F system should cnntnin a prearm device Incnted in the
warhead or bomb.

40.1.1 Operational control. The prearm device should be opcmted only by n unique prearrsring signal or

unique signal tmin. The signal should be derived fmm some port of the weapon system that is under direct
human cnntml.

40.12 Sequence. Psemnsing should near ns late in the delivay sequence ns pnssible, preferably titer Immch
or release of the weapon. For weqsmrs thnt should be premnsed prinr m Immch or relense, the prmrm npemtinn
should be reversible until M late ns operationally feasible in the launch nr release sequence.

40.2 Envirmsmentnl or tsnjcctory scnskrg devfce (l!/fSD). The A&F system should contain sn

envimnmcnmlhmjecmry sensing dcvim, prefembly in the wnrhead or bomb.

40.2.1 Opcrntion. The W_SD should be n strong link device that should prevent nrnsing until (he proper
envimnmem or tnsjectory is sensed. The device shnuld only respnnd to ms environment or tmjectoty unique to

intended flight or release of the wmpnn, nnd it should nnl opemte until the majority of the unique environment
or tnsjectory hss pawd.

40.2.2 Funcsionnl sequence. The 13TSD should nlwnp functinn before the prearm in gmund-lnunched
missile wnrheads. [t may function after prearm only in some bombs or shnr!-time-of-llight weapons.
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40.2.3 Rebdionto pmwmdevice. Either the WfXD should be a prerequisite 10activating the prearm device,
or the prearm function should be a prerequisite to activating the ~D.

403 Abnormal environment protection. Abnormal environment protective features should prevent
prearming, arming, and unintended significant nuclear yield in all abnormal environments specified in the

stockpile-to-target sequence (STS) document and in the carrier vehicle specifications.

40.4 Exclusion region strong Iinfdweak link. One of the most important safety concepts used by the DOE in
nuclear bombs and warheads is the exclusion region with its associated strong link and weak link. In the nuclear
weapon, the exclusion region is an area which contains the firing set and physics package. The exclusion region is
iaulated from all energy sources by a physical barrier. Access to the exclusion region is controlled by safety
devices (normally two devices in series) called strong links. The strong links are dezined to prnvide electrical
isolation in both normal and abnormal envirnnmenta. Strong link components are normally robust, abnormal
environment resistant devices operated by unique signals or a unique environment. Collocated wiIh tbe strong
links are nther safety devices called weak links which are designed IO respmtd predictably in abnormal
environments. They are designed to fail irreversibly in a safe manner prior to the failure of the strong link. Weak
links are components that are essential to the functioning of the weapon, and their failure should prevent the
nuclear weapon from functioning. Both tbe principles of this concept and the strong-linkhveak-link devices
themselves may be usefully employed in the design of the carrier systems (aircraft or missiles).

40.5 Unique signal concept. The basic concept of unique signal data is Ihat of vital information separation. If
a strong link component requires a unique signal to activate it, then it is extremely unlikely that the signal could
be generated inadvertently by any credible combination of abnormal environments.

40.6 Ih-person concept. The maintenance and operational procedures developed for a nuclear weapon
system should mnsider this requirement.

50. WEAPON/PLATFORM COMPATfBILf’fl’

This section lists requirements for taska, analyses, and tests which are nemssaV to show compatibility between
an aeronautical system and the nuclear weapons which it carries. The rc.suit of these tasks should be a majnr
assembly release (fvfAR) for bombs and warheads, and an aircraft compatibility control drawing (ACCD) for
bombs.

50.1 Aircraft

50.1.1 Aircraft monitor and control (AMAC) system. The AtvfAC system should be analyzed and tested to
ensure it meeis the design and nuclear safety requirements. The results of these analyses and testa should be
documented in the AMAC Final Design Analysis Report (DAR). The specifics of this report are contained in
90.2.

50.1.1.1 Mechanical compatibility data (MCD). Mechanical compatibility data should be prepared to
define the mechanical aspects of the weapons suspension and release system, including electrical mnnectors as

appropriate and clearances during carriage and release. See W.6.

50.1.1.2 Electriud compatibility data (ECD). Electrical mmpatibility data should be prepared that identify
AMAC system mnfigurations, interface+ component Iwations, and other pertinent data. See 90.5.

50.1.13 Structural loads analyses and test. Joint analyseshests should be mnducted by the weapon system
contractor and Sandia National Laboratories (SNL). The analyseshests should determine the distribution of
forces and pressures on the weapon(s) and aircraft to determine if Lbe aircraft can safely carry the nuclear
weapnn(s) and if tbe structural capability of the weapon mtdd be exceeded. The analyseshesta should include

ground and flight environments as specified in the STS and the military characteristics (MC’s). Limitations
should be identified and provided for inclusion in the applicable DOE compatibility document.

68

Downloaded from http://www.everyspec.com



NII1.-SH)-IH22

APPENDIX

50.1.1.4 Envimnmentnl ffynmunds and dntn. Suppnrt for cnvironmcntd Ilynround tcsu should he
provided. T?Iesc tests should he conducted by the opproprintc Air Form Ics[ organisation ond should prnvide
the basic dalcr to demonstrate the warhead compa!l%ility with the carriogcllaunch cnvimnments (thermal,
vibrnIion, and amustic) for cdl nircmft wcnpon carriage Inmtions. Vibration rmnlp-ss should be conducted 10
identify the important frequencies nnd modes for the vnrious arrangements of weapons on the launcher or
pylon. Ground vibration tests of selected configurations may bc performed to subsmniiate tbe vibration rmalysii
results. fn-tlight measurements of the thermal, vibrn[ ion, and acoustic environments should be made for

selected mnfigurntions and flight renditions. Vibration of the U<CapOnbay dnnrs should be measured to
demonstrate that the weapnn bay door motion is not such that it could cause less than the required
weapon-m-cfnnr clearanm for ejection. T&s should bc conducted with a vibrational flyaround assembly to

simulate the structure nnd dynamic rcspcmsc of the actual warhmdlbomb. Other envimnnre.ntrd data should bc
gathered by scnsom in the wmpas bays or csternd pylons.

50.1.1.S Uection cbamctcrfstics. Ejection characteristic (stmic drops) tests to assure prnper weapnn
relensc, ejection velm”ty, separation, adequate fall-angle clmnmces, ejection forms, and proper lanyard
rcten!ion under stcitic-level ffight conditions prior to in-flight separation Icsts should be mnducted Test
pmnmcters and instrumentation should be jointly dctemsincd by the ~tcm pmgrnm office (SPO), DOE
Idsnrntorics, SA -ALC/NWl, msd cssntrnctom. Production or cquivnlent bnrdwnrc is required.

50.1.1.6 SepnmlInn tests (in-flight). separation tests to nssurc compatibility of Lhe aircraft with required
nuclcm w.+mns should be mnducted. The tssts should verify pmpsr sepamtion within the aimrnft ffighi
envelope to determine the nuclear wmpnn launch or delivery envelope. Demilcd require.ments and

instrumcnmtion should be jointly determined by the SPO, DOE Msorntories, SA-ALC4NWI, and mntmcsors.
The Right parnmetcrs of the drop tests should include all of the aircraft flight envelope with renditions tailmcd
to the expected carrier flight and delivcV envelopes. The numfscr of tests required should he n function of the
completeness of (he dynamic analysis and wind tunnel [c-sting.Tksts should at least verify Lheresults predicted by
wind tunnel tmrs and analytical mndcs in the extremes of the ffigb! envelops.

S0.1.1.7 Mschnnicnl tit and electrfcnl fcmctfon tssts. TIIc foffowing tests should be performed by
SA-ALUNWI and LheDOE Iaborntorics. MCD’S and ECDS should be delivered insufficient time to support
these tests.

a. A mechanical lit m.st should be pcrfornsed for rdl mnligumtions of the aircmft and for applicable
tmnspnrmtion equipment. The test should include uploading and downloading (matingfdemnting) of
mmpatibility test unit(s) at nll stations using production or production-equivalent hardware and appropriate

suppt cquipmc.nt.

b. h clcctricnl function test should kc pcrforsned to verify complinncc with the applicable portion of the
AMAC POG Systcm I or System 2 interface spcciticatiorrhtnndard and imcropembility wkh other nuclear
wesrpnns carried on the niscmft. The lest should include n flight test to verify the intcrfmc during flit

conditions

50.1.1.S Aimrcdl mmpntibifity enntrol drnwfng. The ACCD is n mntrnl dmwing prepared and tnnintained
by SNL which establishes the .ssent of compmibility and restrictions bctwccn a nuclear bnmb and m aircmfL ft
is released after the mmpatibility tasks in PO.2 hnvc been mmpleted. II is published through the Joint Nudcar
Weapons Publi=tiom System.

50.1.1.9 Major assembly relense wtft). T’lIc compatibility analp= and tests be-n
aircmft/missilcAvarhencMbnmbculminate in the issuance by the DOE of n mmpatihility statement contained in a
document called the MAR. The MAR. or an assumnm of a MAR, is required prior to maiingluploading nuclear
wenpons.
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S0.2 Air-launched missiles

.50.2.1 Aircraft monitor and control (AMAC) system. The MC system should be analyzed and tesled 10
ensure it meets the interface requirements. The results of these analyses and tests should be documented in the
AMAC Final DAR.

50.2.2 Mechanical compatibility data. MCD should be prepared to define tbe mechanical aspects of the
weapons suspension and release system, including electrical connectors as appropriate and clearances during
carriage and release.

50.23 Electrical compatibility data. ECD should be prepared to define the electrical and logical interfacca
between the warhead and missile and between the warhead and aircraft.

S0.2.4 Structural loads analyses and lests. Jointanalysesjlestashouldbemnductedbythemksilecontractor
againstrequirementsspecified by the Air Force in cooperation with tbe DOE and their prime contractors. The

analysedtesta should determine the distribution of forces and pressures transmitted to the warbead to
determine if tbe warhead environments are within design limits. The analyseshests should include ground and
flight environments as specified in the STS and MC’S. Limitations should be identified and provided for
inclusion in the MAR.

50.2.5 Envimnmentrd tlynrounds and dnta. Support for environmental flyaround tests should be provided.
These tests should be conducted by the isppropriate Air Force flight test organization and should provide the
basic data to demonstrate the warhead compatibility with the carriageflaunch environments (thermal, vibration,
and acoustic) for aircraft weapon carriage locations. Vibration analyses should be conducted to identify the
important frequencies and modes transmitted 10 the warhead during aircraft carriage and during missile flight.
Ground vibration tests of selected configurations may be performed to substantiate the vibration analysis
results. In-flight measurement of the thermal, vibration, and acoustic environments should bc made for
aclected carriage locations and fIight conditions. Tests should be conducted with special instrumented warheads
provided by the DOE thrmtgb the Air Force.

502.6 Ejection chnmcteristics. Ejection characteristic (static drops) tests to assure proper weapon release,
ejection velocity, separation, adequate fall-angle clearances, ejection forces and proper lanyard retention under
static-level flight conditions prior to in-flight separation tests should be conducted. T-t parameters and
instrumentation should be jointly determined by the SPO, DOE laboratories, SA-ALC7NWI, and contractors.
Production or equivalent hardware is required.

50.2.7 Septrration tests (in-tlight). Separation tests to assure compatibility of the aircraft with the missile
should be conducted. The tests should verify proper separation within the aircraft flight envelope todetermine
the nuclear weapon launch or delivery envelope. Detailed requirements and instrumentation should be jointly
determined by the SPO,DOE laboratories, SA–ALUNWI, and contractor. The flight parameters of the drop
tcsta should include specified portions of the aircraft tight envelope with conditions tailored to the espected
carrier flight and delivery envelopes. The number of tests required should be a function of tbe completeness of
the dynamic analysis and wind tunnel testing. ‘Rsta should at least verifi the results predicted by wind tunnel
tcsta and analytical modes in the estremes of the flight envelope.

50.2.8 Mecbanictd tit and electrirnl function tcsta. The following tests should be performed by
SA–ALUNWI and the DOE Iaborstorics. MCD’S and ECDS should be delivered in sufficient time to suppori
these tests

a. A mechanical tit test should be performed for all configurations of the aircraft with the missile, for the
missile with the warhead, and for applicable transportation equipment. The Eats should include uploading and
downloading (mating/dem’sting) of compatibility test unit(s) using production or production-equivalent
hardware and appropriate support equipment.
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b. AIS electrical function tcsI should be perfomrcd 10 verify complimrce with tbc applicable ECD(S)
AMAC POG inlerfnce spc.citimtion between aircmft. missile, rind/or warhead. The imeropcmbility with other

nuclear weapons should be verified. A flight tesI should be included lo verify !hc AMAC syslem opcrmion
during flight conditions.

S0.29 Time line integmtion tests. lk.sIs should be conducted to detcmsine if nll functions ocmrnng at dre
missile-tewarhmd in!erfscz occur in the sequencs and time Iincs m called for in the ECD. This should be is
quimtitalive as well m qualitative test.

50.2.10 Major trssembly release (MAR). The wmpmibility analyses and tests between
aiscsaft.lmissk%mrhmd culminate in Ihe issurmcc by the DOE of a compatibility stntement contained in n
document called the MAR. The MAR, or [he msumncc of o u is required prior to mminghplcrading
nucfmr weapons

503 Ground-launched missiles

503.1 hlqjor assembly relensc. ‘flc compatibility analyses and IC-SISbetween missilcAvarhewMauncher
cufminate in dre issumrce by the DOE of n compatibility smte.ment in n document rolled the MAR. Ilre MAR. or
mr nsmmsnce of a MAR, is required prior 10 mating nuclear wnrhcnds with Ihc RV or missile.

60. OTHER DESIGN CONSIDERATIONS

150.1 Critiml components

60.S.1 Gencml. T?IC nuclmr weapon system should bc designed with a minimum of critical cnmpnnems.
Critical components include but me not limited to nuclear weapon mmpcmen~ combat delivety vehiclei with
nudenr wcrqrmrs mated or loaded, mmbm deliveV vehicles which have afl prdoad functions completed nnd me
ready for weapon mote or load; and hmc.hmre, softwnre, or code components which bnve hem identified by the
NWSSG or AFSA. Bemuse of lheir functions, crhiml mmponcnts IMY require specinf design snfety features,
special procedures, and essca security. See S0.13.

60.L2 CersifientIon. If the criliml compmrem is to be part of on nssembled weapon system, it should he
opemtionnlly certified by means of mr npprowd process or be controlled mntinuoudy in nccorcfance with AFI

91-104 msd AFf 91-105. The TW-Perscm Concepl npplics for as long as [be item is designated a cercificd
critical component.

643.2 Humnn error. The ~tem design should contain features which minimize the numhcr of actions rmd
choices which the operator should make during employment, daily operations. and maintenance so that the
potential for human error is minimized.

603 Emvimnments

603.1 Normal. Nommf environmems for the weapon system include climatic, chcmiml, electromagnetic,
electricnf. mechanical, and nuclear effect.% Hnznrcf.s associated with the normal envirmrment include human
error, lightning, pressurekmpemture, moisture, limited shock and vibrntion, EMR. elc. Normal em’imnmems
are referenced in the weapon ~tem smckpile-t~tnrget ~qucnce (S?S).

643.3 AbnorrcmL Some esnmples of nbnomml environments include fire, high tempemture, impacting,
lightning, crushing, immemion, and credible mmbinntions of these. The primnry protection against credible

nbnomud environments is designed into the nuclear bomb or wnrhend. However, Ihe weapon system will ensure
that no nuclear cri!icnl signal is tmnsmittcd to the weapon, or its relenss or launch sywem, m a resuh of espmure
of the weapon system to abnormal environments. Abnommf environment.s are referenced in Lhewenpon sptem
m.
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60.33 Lightning. Lightning is an infrequent but serious hazard 10 nuclear weapnns and nuclear weapon
syxtcms. [t cnntains sufficient ener~ to detonate high-explosive material or initiate ordnance devices via direct
conduction, induced voltages, and arcing between cables and circuits. Lightning may indirectly cause a
degradation of mtclem safety by causing other hazards such as tire, mechanical damage, compnnent failure, and
power snurce activation. System antennas, cables, and structures provide entry points for lightning and affect
the severity of the effects of the hazard. Lightning is generally classified as both a normal environment and
abnnnnal environment for a weapnn system and is referenced in the weapon system STS.

60.4 Facilities. Engineering drawings, building plans, and other designated information required to enable
the engineering organization to perform an engineering evahmtinn for certification of installed facility

equipment and facility support structure design should be prepared and delivered. The information should
identify pnsitive safety features to gard against fue and explosive hazards caused by fuel spills, sparking of

equipment, etc.

70. TECHNICAL WORRfNG GROUPS SUPPORT

70.1 Project oflicet-a grnup nr nuclear surety working group support

70.1.1 Twhnicrd suppnrt. Agencies participating in weapon system development relative to the monitor and
control of tbe nuclear weapt should participate in either the weapon system POG (fnr aircraft systems) or the
nuclear surety working group (NSWG) (for ground-launched missile systems) to resolve surety, compatibility,
suppnrt equipment, TO, and facility issues.

70.1.2 Cnnrrfirmtinn. Tbe weapon system developing organization tbrottgh the POG or NSWG should
establish, encourage, and maintain open communications between all agencies on nuclear certification issues.

70.2 Nuclear weapnn system safety group. The system engineering organization should prnvide technical

assistance to the f’WSSG for the initial safety study (1SS) (which maybe conducted in more than one phase), tbe
preopmatinnal safety study (POSS), or properly identified special safety studies as required.

80. NUCLEAR SAFETY ANALYSES

These anal~es suppnt-t the nuclear certification effortandarereportedin the NSAR. The NSAR in turn
sup~rts the technical nuclear safety analysis (TNSA)which is prepared by SA–ALUNWf.

80.1 Fault tree nmtlysis. This analysis is a graphic model and logical representation of various parallel and
sequential combinations of events, both fault and normal, whtch can cause a predetermined undesired event,
tbe “trip event”. Simply slated, the analysis is an analytical technique whereby an undesired state of the system is
specified, and tbe system is then analyzed in the context of its environment and operation to find all credible
ways in which the undesired event can nccur. ‘fle putpnse of the analysis is 10 provide, in a formal deductive
manner, qualitative and quantitative evaluations of the nuclear weapon system relative to the specified
undesired events and to serve as the basis for a cxrmmnn-cause failure search. The analysis should draw on
infnrnsatinn from other hazard analyses. AtIy computer software used for the analysis sbotdd be referenced and

made available, upnn request, to evaluating agencies for use and verificat ion.,

80.1.1 Cnmbat delivery airctaft. Combat delivety aircraft shntdd have top events for the prearm command,
inadvertent releaseljettison with system Incked, inadvertent releaseijettison with the system unlocked, and
inadvertent pnwer application (to the weapon interface). Top events for combat delivety aircraft should include

each weapnn type and each release system configuration unless a worst-case situation can be shown.

80.1.2 Air-lnuncbesf missiles. Air-launched missiles should have top events for the prearm command,
accidental ignition and inadvertent power application (to the weapnn interface). Top events for air-launched
missiles should include both the carrier vehicle and missile contribution to tbe event.
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S0.13 Gmund4nunched missiles. Ground-launched missiles should have top events for aecidenud or
inmfvertem tmnsmission of !he prearm cummnndlmdc, mcidenml motor ignition, inadvertent programmed

launch nnd imdvcrtent pmver/signnl application (10 the warhead imcrfca).

80.2 Aecidcnl risk assessment report. This assessment employs stmisIicd methodologies to provide a
probabilistic basis for qumriitntive mmparison of accident risks involved with operation of nuclem weapon
systems. For purposes of comparison. risk em be [mated as representing the number of mnsequenees of n given
aecidmt, per a specified time. Funhernsore, neeidcnt risk maybe broken dmvn into a eumbinrition of frcquenq’
(events per unit time) and magnitude (eonsequenee.$hmplitude per event). The process, then, of assessing
meidem risk is identify any potential hazarrfsbxident.s and determine their likely mtes of recurrence; identify
undesired effeees of those meidents mrd assign n relative quantiifi and mmbine Lbc latter weighted with the
former probability to produce an estimate of overall risk. In delernsining frequency of an occurrence there are
two cmtegork high and low. High probability events me those events which occur frequcmfy enough that
gcnerruion of n basis for esmblisbing rmfistic numbers of failures trikes a relatively short observation period.
Low probability events are Ihase events which oeeur so infrequently tfm they have not been observed and there
is no previous cxpcrienm on which to base qmrntifieation of frequency or asioeimed mnsequmcu. In rdf
-menrs, the mle of the engineefls objective judgment is pammounc clear, concise dommenrntion of the

specific mtionale uxd to develop [he assessment should oceompmry the msc.ssmem.

g03 l%ult huzurd mmlysis. This analysis provides compunent-level infornm!ion relative to fault or failure

cm=s. modes. ond effectswhbinogiven subsystem which may contribute to rm undesired evem.

80.4 Subsystem hnsnrd analysis. This rmnlysis identifies funedonnl relationships of mmpmsems and
equipment where degradation or failure can result in a safety Isnmrd. II pruvides an evaluation of the internal
level of safety for each mmponcnt, assembly or system, inefuding identitimtion of hnmrdous elements or
siomtions within the wenpon system. The analysis is primarily, although not escfusively, pieedpart failure
oriented and is performed on any system mntnining integrated mmponents or assemblies. It indtmtes a need
for remedial msion, including redesign, if the eumpmrent, nssemhfy, or spem d~ not meet established safety
eequiremmss. Ilse mmfysii is a qualitative, semiqunntimtive msafysii performed as soon os subsystem designs
pxnsit. The mrrdysii should be designed and performed so as to minimize problems in isstegrsting eompcment,

assembly, or system hnmrd mmfyses into the weapon system hazard mnlysis.

805 System hazard mmlysis. This analysis is rsn estension and expansion of the subsystem hazard mmlysii
and s~citieally addresses rmmponcnt, assembly, or system interfact pmblmrs. IIIe objective is to veri~ drsign
compliance with s~cilied safety standards, identify possible combinations of independent or dependent
failures as safety deficiencies, identify mrrective mtions initiated, evaluate adequacy of those mrrective
mtions. and ideniify top events for n fault wee mmlysis. The analysis dso determines how system operation and

failure modes mm affect (be nuclear safety of the wmpem system and its subsystems.

S0.6 ihilure modes and eflects nmdysis. The purpose of IhS mrdysii is to identify failure modes and effects
efw lead to undesired events in the fmdt tree analysis. Arms that should be speeifimlly ideniitied are

singfe-poim failures, insufficient redundancy in mntml of crhien] funetiom, and operational pmeedures
required to mmpensate for lrardware failures. There me two primmy approaches in performing ibis analpk

S0.6.1 Hmdwrm approach (tsotlom.up). The hardware nppmmb Iii” individual hmdwsre items and

aM@.s Lheir possible failure modes. This technique should be used when hardware items mm be uniquely

identified from schematics, dmwings, and other engineering and design darn. Normally the analysis premeds in
a bottom-up fashion with each identified failure mode being assigned n severity classitimtion used to e.wbliih
priorities for mrrective or mmpemaling actions.

80.6.2 Functiorml oppmneh (Iopdowm). The hmetionnl approach should be performed on more mmples

sptems in n top-down fashion. All idemified fnilure modes are assigned o severity classification which is used in

esmbliihing priorities for eurrective or compensating nclions.
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80.7 Failure modes, etTects, and criticali~ analysis (FMECA). This analysis dncuments all probable failures
in a system to the highest indenture level specified, determines by failure mode analysis tbe effect of each failure
on weapon system operation, identifies single failure points, and ranka each failure according to a severity
clasaiflcation of failure effect. This analysis is essentially similar to a failure mndes and effectsanalysisin which
the criticality of the failure is analyzed in greater detail, and assurances and controls are described for limiting
the likelihood of such failures.

80.8 Commnn-muse analysis. This analysis is performed to identify all modes of system failure which have
the potential of being triggered by a single, more basic mmmon cause. Thus, failure of a single compnnent,
assembly, or system induces distinct failures in two or more separate system elements which subsequently leads
to ncmrrence nf an undesired eventlbazard.

S0.9 Circuit logic analysis. This analysis is performed to verify that critical logic circuits perform only those
functions fnr which they are designed. This analysis should be required since testing may exercise some paths
only by chance and may never enter other logic paths which might be used at some random time after system
deployment.

80.10 Cable failure matrix mmlysis. This analyais is a systematic design evaluation that examines, analyzes,
and dnmmenta the effecra of potential shorts or opens for mnnectors and circuits invnlved in critical functions.

S0.11 Sneak circuit analysis. This analysis is pcrfonned to identify latent paths which could either cause

undesired or inhibit desired critical functions, assuming all components are operating properly.

80.12 Launch nction study. This study is performed to detenninc any actions necessary to cnuse the
components to mntribute to a launch. This study should be perfnrmed on all new systems and any weapnn
ay.tem which is significantly modified. Preacntation of the launch action threata should be determined by
subjective ranking of the importance of the components’ contribution to Iauncb. This study provides the source
data for the UL study performed in accordance with AFl 91-106. Sce S0.13.

80.13 Unauthorized kruncb (UL) amdysis. The UL analysis should determine credible UL scenarins and
identify system compnnenta (see 60.1) which can be mmpromiacd or altered to cause, mntribute to, or allow a
UL Thefollowingshould be included

80.13.1 Parameters. For each identified component, determine:

a. Agent preparations and procedures at each susceptible Uf. location;

b. Statistics associated with the time required to execute the UL wheme;

c. Tnnls and equipment needed to carry out tbe UL schem.q

d. Characteristics of missile support equipment, cnmputer smftware, and other features and existing
prnccdures which enable the system to detector stop a UL altempc

e. Statiatirs associated with the time required to detect a UL attempfi and

f. Methods m cnunter tbe UL attempt

80.13.2 Evaluating. Based on the above determinations, accomplish the following

a. Rmrk UL schemes in the order of what is most likely to occur by mnsidering factnrs such as time
required, technicsl feasibility, and availability of tools and equipmen~

b. Identify tbe locations most susceptible to a successful UL attempt
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c Summarize the rationale for the mrnngcmcm;

d. Calculate the probability of success withoui detection for each U L schcmc as high, medium, or low

e. Rcarmmcnd measures which maybe tnkcn 10mumer ench UL threat or sheme:

f. Identify duties requiring assignment limitations rifler exposure 10 UL study information; and

& Identify personnel who require assignment restrictions.

80.133 Ilrrents The ULmrnlysis should bcbmcdo ntbefollowingl hreaw.

a. Onemgnizzmt agent withchmactcristics nsdcscribcd in8O.13$

b. ~ynum&rofihird-p~ ngenKwithchamctcrktim mdtikdin W.135; nnd

c A combination of the nbove.

80.13.4 Clnssiffctrtion cd dommmtntfon. Working pcfxms, dmfrs. and finrd dommenrs should be classified
mccmrfing to lhe weapon Sys[em classification guide. Access 10 the mmlysis should be limited rmd on a strict
need-to-know basis.

80.133 Definition of UL-relnted terms

a. Cognizant agent. A person who, because of normal duli~ hns [he knowledge mrd oppatunity 10
tamper widr ccnified miiical components, codes, or the nuclear cnmmmrd md control system of n nuclear
weapon system. A cognizant agent is normally a member of n T,vo-Rrson Concept ‘Ram The term includes

persons who m-urn] or validate information abouI the condition of n nuclear weapon or i~ lnunch platform. II
also includes m-ycrnewho muld fafsely lead othem to believe n system is in working order when, in fact. it was
being or bad been tompcscd with or stolen.

b. Tbimf-pn@ RgenL Anyone who does not meet tbe definition of a mgnizmrt agem. A mntrncmr
(non-DOD civilimr) is normally a third-pcrty agent. Hrrwevcr, when n mntrrwcor is pcrfornringdutics involving a
nudmr weapon system at on opcmtionnl unit. the cmntmctor may be mnsidered to& n mgnizant agent.

c Credible tbrent/sccnnrio. Ilre ngcncy responsible for mnducting a UL study should idenlify all
matmds that the agent or agents may use to effect such a Immdr. A major pm’sof this information mmcs from
the launch action studies. The UL study team should not reject threats thm me mntaincd in the launch action
studies. The team’s concern should be that the threat fm the assumptions mrd grmurd rules in WI 91- Iod. II
may be obvious to [he study pwticipmrts that the scenario is mo complicated or would mke too much time 10bc
sumessful, but they should not exclude this information from the UL rcporr.

d. Launch activation path (UP). The Immch activation path is used to identify weapon system

~Wrnen~ drat @uld wntribute to n UL and to define UL sccnmios. LW’s should addrc.s.caII ani]able Critim]
signal paths that is, if a UL scenario involves bypassing, the reporr should show how dris changes the LAR

c. “Contribute to”. Tlriu term is subjective, and its nppfirntion to a mmponcnt cannot be rigidly applied.
A UL study team should wcigb the mmponem’s imfmrmncc in the fAP and in the contest of its role in any UL
scenario. II is gcnerulfy rcmgnizcd that no single component, if mmprnmised, would cause a UL by itself.
However, some components we more impormnt than othem Those that actually comml critical functions arc
more important than those that only monitor critical functions. If n UL study team feels that the mmponcnt
would play mr impormnt pars in o UL scenario, then the Icrm “conwibutc 10” would be npplied. As a result of

such a detcmtination, the NWSSG or AFSA may designate tbe component as a critical mmponcm. but this is
not [he sole determining fmztnr for critical component status.
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80.14 Softwme hazardous effects analysis. This analysis is performed to ensure system controls are
incorporated to prevent the software system from initiating nuclear safety hazards.

80.15 System safety analysis. A nuclear safety analysis of the system in both normal and abnormal
environments is performed IOdetermine the probability of the following eventx

a. Premature nuclear detonation during storage and logistics operation (system not prearmed);

b. Premature nuclear detonation during each stage of prearming and arming and

c. Premature nuclear detonation after the system is mmed.

90. NUCLRAR SUfW1l’ AND COMPATfBILfTY REPORTS

90.1 Nuclear certification plan (NCP). The NCP defines the process and identifies what will be used to
qualify subsystem and equipment for nuclear certification. It will contain a description of the specific nuclear
certification process for the designated weapon system, subsysiem, and equipment definition of the nuclear
configuration (the items to be nuclear certified) and identifies tbe tasks required to accomplish nuclear
certification and provide operational capability. Authority, responsibility, and schedule constraints will be
identified for each task. Schedules will be sufficiently detailed and updated as program requirements dictate 10
identify nuclear certification impacts to tbe weapon program. D1–NUOR– 81409, Nuclear Certification Plan,

app!ies tO these requirements. Deliverable data identified on tbe Dfl Form 1423 sbcmld be prepared in
accordance with instructions specitied in these DID’s.

90.2 Aircrafl monitor and control (AMAC) design analysis report (DAR). This report definesandanalyzes
tbeaircraftsystemwhichcontrolstheinterfacebetweentheaircraftandthenuclearweapon.ltshouldbe
submittedh twopartsasdescribedbelow.DI–NUOR -81408,MC DAR, appfiestotheserequirements.
DeliverabledataidentifiedontheDD Form 1423 should be prepared in accordance with instructions specified
in this DID and prepared to include tbe following

90.2.1 Preliminary DAR. This repml should describe in as much detail as possible the design details of the
proposed AMAC ayatem, whichccmsista of tbe electrical controls and avionics required to monitor, safe, or
prearm a nuclear weapon prior to releaae. It should be submitted as soon as the design baseline of the AMAC
system has been established. Normally, this should be in conjunction with the weapon system preliminary design
review.

90.2.2 Final DAR. This report should include a complete design analysis detailing all the circuits and
components employed, and an analysis showing compliance with the applicable nuclear weapons requirements.
AO electrical analyses should be based on worsl expected conditions of aircraft direct current loads, power input
conditions, and temperature conditions. The complete power distribution analysis should be performed using
only the main alternating current generator(s). AO constraints used in the analyses shall be substantiated in the
report by croaa-referencing applicable test reports, specification sheets, and militaty standard drawinga. The
design should represent the production design to be deployed, and no changes can be made to the nuclear
interface detined in this report unless a revised AMAC report first providfi a second review and is approved in
writing by the authorized agencies. [n order to support the ACCD release [a requirement for weapon capability

date (WCD)/initial operational capability(fOC)], tbe final MC repOfl shOuld ~ cOmpleted and submitted at
least 270 daya prior to WCD or IOC.

90.3 Aircraft nuclear safety mmlysis report (NSAR). The NSAR is a comprehensive assessment of the surety
design features and operational procedures of a nuclear weapon component, assembly, or system. ‘fle analyses
performed and presented in the NSAR detail the weapon system mmpliance with the DOD Nuclear Weapon

System Safety Standards, nuclear safety design requirements as specified in AH 91 – 107, and nuclear security
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requirements asspccitied in DODD 5210.41, DOD 521O.41M, nnd AFR 207- I. The NSAR is a primary suumc

of input 10 the nuclear ccrtilicmion pruces of weapun systems which ensures surety consistent with operational
requirements, nsspecified in AFl 91-101, AH 91-102, and AFI 91-103. DI-NUOR-81405, Aircraft NSAR,
applies to these requirements. Delivensble data should be prepared, 10 include the folluwin~

903.1 initial NSAR. ~cinitial NWRshould &bawd onavailablc d=i~dam nndtiould&primari~
qualitative. Itshould kstmclumd tosbwhm thcnuclear weaWn~tem should meet the DOD Nuclear
Wec@n System Safety Standards. The initial NSAR should define the nuclear configuration, pruvide a

techniml description of the nuclear system and prcsem the mnintenrmee mncept for the werqmn system nuclear
mntigumtion. It should reflect ihe preliminary hamrd analysis und available results of any other system

ax fault tree anrdy=s, etc., which have been mmpleted. STS normdfabnomml environments should be
included in the NSAR -merit. The initial NSAR should summmize tbe principal nuclear sufcty features of
tbe nuclear wmpun system, summarize nuclear snfety mral~ performed to date, mrd assess mry deficiencies
discovered. Initial NSAR should suppurt the Initial Snfery Study (1SS) msd should be delivered prior to the 1SS
m spmitied in AFI 91-102

903.2 Pseupesntionnl NSAR. The preopcmtiomd NSAR should be o qtmlitutive and quantitative analysis of
the safety of the nuclear weapon qmem which shows that it meets tbe DOD Nuclear Wenpun S~tem Safety

Suurdd.s. 1! should be delivered nol laler lhan 1S0 days prior 10 the Preopemtiond Safe~ Study (POSS). II
should be similar to the initial NSAR, but should mntain a more detailed, mmprehensive, and complete amlysii
of the wetqrsm system and should include results of all required testing. The folluwing are esnmple.s of items and
mudyses which should be summarized msd referenced to tbe suurce ducumenc

n. Nuclear euntigumtion definition

b. System dmcsiption (including stores)

c Maintennncc mncept

d. Functional description md mmlysii of the system and each mmponent (including stores)

e. FaOure.mode-s mmlysiifailure modes nnd effects nnalysis/fmdt hnmrd unal@s

f. Fault tree analysis

g. Hasmd anidysis

b. Sptem hnznrd analysis

i. Subqmem Iuunsd mrnl~is

j. ~ble failure mawis analysis

k. Faiiure modes, effects nnd criticality analysis

1. Arrdysii of areas of eoneem dummemed in the 1SS

m. L& of deviations of nuclear safety design requirements

n. Summmy of design nuclenr sufety features

o. Analysis showing mmpliance with safety stcmdmds

90.4 System hrtegsmted nuclear safety analysis reporl (NSAR). The. system imegnsted NSAR should be the
integrating doeumen; that ties together rdl of the o!her NSAR’S performed by rissuciate or submntmctom for
their partimddmique sections of a comples aircmft u.cqrun s~tem. The system imegruted NSAR should
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combine in one document an integrated comprehensive nuclear safety analysis for the complete aircraft weapon
sys(em.’flesy stem integrated NSAR is the responsibility of the Ieador prime contractor, and should not be

delegated to any other source. DI –NUOR - 81405, Aircraft NSAR, applies to these requirements. Deliverable
data identified on the DD Form 1423 should be prepared in accordance with the instructions specified in this
DID.

90.5 Aircmdtelectricnlc ompatibilityd ata(ECD). The ECDsshould define thephyaiml, electrical power,
and logical signal interfaces between the avionim components at the DOEJAir Force interfaces. They should
cover all types of electrical interfaces in tbe monitor and control circuits of nuclear weapons, whether discrete
lines or multiplex data buses. DI – NUOR -81410, Aircraft ECD, applies to these requirements. Deliverable
data identified on the DD Form 1423 should be prepared in acmrdance with the instructions specified in this
DID.

90.6 Afrcmftmecbaniud compatibility data (MCD). Tbe MCD’sshould defmethe phyaical andmechanic=d

interfaces between the aircraft and nuclear weapons. They should cover dimensions, clearances, forces,
installations, etc., associated with the weapons and suspension and release equipment. DI–NUOR–81407,
Aircraft MCD, appliea to these requirements. Deliverable data identified onthe DD Form 1423 should be
prepared in accordance with the instructions specified in this DfD.

90.7 Engineering evaluation report (EER). Development ormodifications toetisting systems, sub~stems,
components, support equipment, or test equipment which are not accomplished in conjunction with the
development of a nuclear weapon system should require an engineering evaluation by the Air Force. Tbe
analpes and tests which are conducted under this standard should be documented in an EER for the specific
type of equipment being developed or modified. The EER should define the nuclear weapon system
configuration, present a system overview, contain an integrated functional analysis, and present a nuclear safety
analysis summary tosupport the recommendation fornuclear certification. DI-NUOR-81411, Engineering
Evaluation Report, applies to these requirements. Deliverable data identified on the DD Form 1423 should be
prepared in accordance with instructions specified in this DID.

90.8 Aircmftnuclearwenpon aystemdefinition document (NwSDD). Tbenuclearweapon system definition

document should definethenuclearconfiguradonoftheaircraft’savionicsandnuclearweapondelivery
systems.Thenuclearconfiguradonshouldbedefinedbythehardwareandsoftwarecomponentsoftheaircraft’s
avionics system and nuclear weapon deliverj system. The NWSDD identifies the nuclear weapon system to be
detailed in the NCP and also provides the source data for the NCf? DI–NUOR-81413, Aircraft NWSDD,

applies to these requirement. Deliverable data identified on the DD Form 1423 should be prepared in
accordance with the instructions specified in this DID.

90.9 Technical nuclear safety analysis (TNSA). lle TNSA is prepared by ASCJOL-NSiEN and is the
supporting documentation for NWSSG safety studies. It is a comprehensive qualitative and quantitative report
that describes technical analysis of the total nuclear weapon system design and operational procedures. The
TNSA will explain how tbe total nuclear weapon system does or does not meet tbe DOD Nuclear Weapon
System Safety Standards.

90.10 Ground-launched missile nuclear surety analysis report (NSAR). The ground-launched missile
NSAR is a comprehensive assessment of the surety design features and operational procedures of a nuclear
weapon component, assembly, or system. The analyses performed and presented in the NSAR detail the
weapon system compliance with the DOD Nuclear Weapon System Safety Standards, nuclear safety design
requirements as specified in AF1 91-107, and nuclear security requirements as specified in DODD 5210.41,

DOD 3150.2, and AFR 207-1. The NSAR is a primary source of input to tbe nuclear certification process of
weapon systems which ensures surety mnsistent with operational requirements, ss specified in AFf 91 – 101,

AFI 91-102, and AFI 91-103. DI – NUOR –81406, Ground Launched Missile NSAR, applies to these
requirements. Deliverable data should be prepared to include Lhe following
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90.10.1 hritial NSAR. ~cinilial NWRshould bcba=don avnilablc d~igndata andshould k primarily
qtmlimtive. llshould &stmctured toshmhow lhcnuclear wea~ns~tcms houldm cc! the DOD Nuclmr
Weapun System Safety Standards. The initial N.MR should define the nuclear configuration, provide a
technical description of the nuclear systcm, mrd present the moimcnnncc cuncept for the weapon system nuclear

mntigumtion. It should reflect the prcliminq hazard analysis and mmilnblc. results of any other sptem
analyses, faultweeanalyses,etc.,which have been mmplcted. STS normallnbnornml environments should be
included in the NSAR ns.scssment. Thc iniiid NSAR should summarize the principal nuclear safety features of
the nuclear weapon system, summnrize nuclcnr safety mmlyscs performed to date, and assess mry deficiencies
discovered. Ini!ial N.MR should support the Initial .%fcty Study (1SS) and should be delivered prior to the 1SS

m specified in AFI 91-102.

90.102 Preopcmtionnl NSAIL ~cpreo~mtional NWRshould ~aqunfimtfie andquantitntivc am@

of the safety of the nuclear werpmr system which shows Lhat i[ meets the DOD Nuclear Weapon System Safety
Standards. II should be delivered not later than 180 days prior 10 the Prcopcmtionrd Safety Study (pOSS). II
should be similar to the initial NSAR but should contain n more demilcd, mmprchcnsivc, and mmplctc analysis
of the weapon system and should include results of all required testing. The following are examples of items and
amlyscs which should be summarized and referenced to (he source document

a. Nuclear mntigurntimr definition

b. Nuclear safety Ihcmc

c Maintenance mncept

d. Functional description and wdysis of the system mrd each mmponmt

e. Failure modes mnl@s/failure modes mrd effects mudysidfnuh hazard mmlysis

f. Fauh tree nmlfiis

g. Htmml analysis

h. System hazard ma~is

i. Subsystemhazard0nrdy5is

j. Cable failure mmris mmlysis

k. Failure modes and effects crilicnl analysis

1. A@sis of arcu.5of concern documented in the fSS

m. List ofdeviations of nuclear safety dcsigrr requiremcms

n. Summmy of design nuclear surety fenturcs

o. AA@ showing mmplitmcc with safety stnndmds

p. AFf 91-107, Requirements Allocation Matris

q. Critiml mmfroncm list

r. Launch action csudy

90.11 Software ceriifimtion plan (SCP). The SCP is the document that defines the nuclear ccrtifimtion
process the software should take toward ochieving nuclear ccrcitimtion. DI - NUOR-81412, software
Certification Plnn, applies to these requirements. Deliverable data identified on DD Form 1423 should be
prepared in mcordarrce with instructions specified in this DID.
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90.12 Computer hardware.kotlwars reports. Each nuclear safely discrepancy report should reference the

nuclear safety objective that has been violated, using the priority scheme described in AF191–103.These
discrepancies should be documented on an Air Force Form 261, Discrepancy Report.

100. BIBLIOGRAPHY OF RELATED DESIGN DOCUMENTS

100.1Governmentdocuments

100.1.1 Military specifications, standards, and handbooks

SPECIFICATIONS

MIL– M–5096 Manuala, Technical: Inspection and Maintenance
Requirements; Acceptance and Functional Check Flight
Procedures and Checkfist$ inspection Work Card$ and
CheckfisW Preparation of

MIL–S-8512 SupportEquipment,Aeronautical,Special,General
Specificationforthe Design of

MIL-A–8591 Airborne Stores, Suspension Equipment and Aircraft-Store
Interface (Carriage Phase); General Design Criteria for

MIL–M–9977 Manuals, Technical and Checklisc Munitions Loading
Procedures, Nonnuclear and Nuclear (Aircraft)

MIL-T–21868 Truck, Lift, Fork, Diesel; Shipboard, General Specification for

MIL–C–25077 Cable Design Requirements

MIL–C–25200 Cable Assembly, Special Weapons, Electrical, General
Requirements for

MfL-M–25802 Manual Technical: Loading and Ti’ansport of Nuclear Weapon
Cargo in Cargo Aircraft, Preparation of

MIL–T–25848 Technical Manual: Aircrew, Special Weapon Air-to-Ground
Missile Delivmy, Strategic Bomber Aircraft, Preparation of

M[L-T-25959 ‘fie Downs, Cargo, A“rcraft

MI L- M –27026 Manuals, Technical and Checklist: Nuclear Delive~, Level,
Strategic Bomber Aircraft, Preparation of

MIL-T–27260 Tie Down, Cargo, Aircraft, CGU - l/B

MIL-h4-27579 Manuals, Technical: Aircrew, Nuclear Weapon (Bomb)
Delivery, Multimode, Preparation of

MIL-M–27586 Manual, Technical and Checklist: Nuclesr Munitions Lmding
Procedurca, Strategic Bomber Aircraft, Preparation of

MI L-T–27594 Technical Manual and Checklist Assembly, Test and Storage
Procedures, Mia.sile/Warhead Mating, Preparation of
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MIL-T-2SSC0

MIL-M-38784

MIL-S-45152

MI L-T-45333

MIL-T-45382

MI L-T-52932

AFGS-87221

MIL-S-S7233

srANlMfu3s

MIL-STD-12

MIL-Sf13-lW

MIL-STD-275

MIL-STD-4S4

MIL-STD-463

MIL-STD-480

MIL-STD-785

MIL-ST13-962

DOD–STD-963

MIL-STD-1365

MIL-STD-138812

MIL-STD-1472

MIL-STD-1522

TUI Equipmcm for Use with Elccwical msd Electronic
Equipmcm, General SPcciticaiion for

Manuals, Techniml: Gcncrnl Style msd Format Requirements

Semitmilcrs, Lmvbed Commercial

Tmiler, Fh Bed 10 lbn 4 wheel, M2d5

Tmilcrs, Low Bed, 4 Wheel, 2 to 7 ‘Rm

Trucks, Lift, Fork. Internal Combustion Engine,
20CUI-4CKKI-60CS3Pound Capacity, Geneml Specification for

Aircraft Structures, General Specification for

Support Equipment Sy3tcms

Abbreviations for Use on Drawings, and in Specificntion&
Smndnrds and Itchnicnl Documents

Engineering Drawing Pmcticcs

Printed Wiring for Electronic Equipment

Standard Genernl Requirements for Electronic Equipment

Definition nnd System of Units, Electromagnetic Interferena
and Electromagnetic Compntibilily ~cbnology

Configumtion Control-Engineering Changes, Deviations and
Waivers

Reliability Pmgmm for Systems and Equipment Development
and Production

Military Standards, Handbooks, and Bulletins. Prepmntion of

Data [tern Descriptions (DIDs), preparation of

General Design Criteria for Handling Equipment =tated
with Weapons and Related Items

DOD Requirements for a Logistic Support Analysis Remrd

Human Engineering Design Crimrin for Military Systens.s,
Equipment, msd Facilities

Standard Gencnd Requirements for Safe Design mrd

Operation of Pressurized Missile and Spacr S~tems
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MIL-STD–1543 Reliability Program Requirements for Space and Launch
Vehicles

MIL–STO-1574 System Safety Program for Space and Missile Systems

MfL+TD~1629 Procedure for Performing a Failure Mode, Effects and

Criticality Analysis

MIL–STD-1750 Sixteen-Bit Computer instruction Set Architecture

MIL-STD-1763 Aircraft/Stores Certification Procedures

MfL–STD-1785 System Security Engineering Program Management
Requirements

MfL–STD–2000 StandardRequirementsforSolderedElectricalandElectronic
Assemblies

HANDBOOKS

MIL-HDBK-244 Guide to Aircraft/Stores Compatibility

MIL–HDBK–Z5 Nuclear Weapons Systems, Safety, Design, and Evaluation
Criteria for

MIL–HDBK–272 Nuclear Weapons .symems, Safety Design and Evaluation
Criteria for

(Unless otherwise indicated, mpies of fedemf and military specifications, standards, and handbooks are
available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Pbiladelpbia,
PA 19111–5094, phone (215) 697-2667.)

100.12 Other Covemment document+ drawings, and publications

US Nuclear Regulatory Commission Publications

NUREG/CR 2300 Probabilistic Risk Assessment Procedures Guide

(This document is available from lb. US Nuclear Regulato~ Commission, Public Documents Room,
l%shing~on,DC 20555;phone(202)634-3273;orNTfS(addressbelow)ortheUS GovernmentPrintingOffice
(addressonpage5).)

Department of Defense Directives

DODD 4540.5 Movement of Nuclear Weapons by Noncombat Delivery
Vehicles

DODD S–5200.16 (S) Objectiv= and Minimum Standards for Communications
Security Measures Used in Nuclear Command and Control
Communications (U)

(Depanment of Defense Directives are available from the National Technical Information Service, 5285
Port Royal Road, Springfield, VA 22161–2171; phone (703) 487–4650.)
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Joint Chiefs of Stnff Publications

JCSPub 1 DOD Diciionmy of Milimry tmrJAssocitucd ‘Rrms

JCS Pub 13, Vol. I (S) Policy and Procedures Ooverning the Authorization and

Safeguarding of Nuclear Comrol Orders (U)

JCS Pub 13, Vol. II (S- FRD) Poliq’ turd Procedures Governing the Permissive
Action Linkfthied Switch Cipher Sywem (U)

(Copies of some JCSpublications are nvnilablc fmm the Air Fame Publications Distribution Center, 28W
Ensem Boulevard, Baltimore, MD 2122@ phone (410) 687-333WDSN 584-4S29.)

Air Fores Regulnlions

AFR 35-99

AFR 40-925

AFR 55-30

AFR 56-13

AFR 80-9

AFR80-18

AFRSO-23

AFRSO-54

AFR8S-15

AFR 122-5

AFR 12s-37

AFR 127-4

AFR 127-100

AFR 136-2

AFR I36-10

AFR 205-4

AFR 205-Z5

AFR 205-32

AFR S00- 16

Nuclear Werrpcms Personnel Reliability Progrnm

Personnel Reliability program

Operations Secrrrity

Safeguarding mrd Control of Communications security
Mmerird

Nuclear Weapons Development Pmecdures

Department of Defense Engineering for Tmnsportability

‘flm US Air Face Electromagnetic Compatibility program

Aircmft-Stores Ccrsitication Pmgmm (seek Eagle)

Air Force Design Mrmual<ritcrin and Standards for Air
Fomc Construction

Scaling of Nuclear Components

IIIe Installation and Resources Pmteciion Program

Invc.xigcning and Reporting US Air Force Mishaps

Esplosivc Safccy Standards

llw Logistic Movement and Handling of Nuclcm Cargo

Air Fomc Explosive Orrbmm Dis~l Progmm

Industrial security Pmgmm Regulation

(S) Safeguarding the Single lmcgrmcd Opcmtionid Plan (U)

USAF Pemonncl Security Progmm

USAF System .%fcry Progmm
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(Copies of Air Force Regulations are available from the %“r Force Publications Distribution Center, 2800

Eastern Boulevard, Baltimore, MD 21220; phone (410) 687-3330/DSN 584-4529.)

Technical Orders

TO 11A-1–46 Firefighling Guidance, Transportation and Storage

Management Dam and Ammunition Complete Round Chart

TO IIN–20–11 (C-RD) General Firefighting Guidance (U)

TO llN-45–51 Transportation of Nuclear Weapons Material

TO31Z-10–4 Electromagnetic Radiation Hazards

(h Force Technical Orders are available from Oklahoma City Air Logistics Center (OC-ALC4MMEDT),

Tinker AFB, OK 73145–599t3 phone (405) 736-377UDSN 336–3771.)

Air Force Materiel Command Regulations

AFMCR80-17 Air Force Engineering Responsibility for Systems and
Equipment

(Copies of Air Force Materiel Command regulations are available from the 645th MSSQ/MSfAPD, 4165

Communications Suite 3, Wright-Patterson AFB, OH 45433–5603; phone (513) 257–719UDSN 787–7191.)

Air Force Systems Command Design Handbooks

AFSCDH I-6 System Safety

AFSC DH 2-5 Armament

AFSCDH4-2 Electronic System Test and Evaluation

(Copies of AFSC Design Handbooks are available from ASC4ENOSD, 2664 Skyline Drive, Bldg. 126,
Wright-Pattemon AFB, OH 45433 -78@3, phone (513) 255 –6281/AV 785 –6281.)

100.2 Other publications.

American Society of Mechanical Engineers

ANSUASME HST-4M–91 Performance Standard for Overhead Elec!ric Wire Rope
Hoists

(Non.Govemment standards and other publications are normally available from the organizations that
prepare or distribute the dmumenta. These documents also maybe available in or through libraries or other
information sewices.)

100.2.1 Minimum standards for design. The surety design requirements of this standard were developed to
satisfi the DOD Nuclear Weapon System Safety Standards, AMAC POG interface specifications/standards and
the Air Force policies on nuclear weapons. Therefore, the surety requirements of this standard are the minimum
acceptable. The requirements contained in this standard are not intended to be design solutions, and they are
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not intended to restrict the designer in the mc!hods and techniques used to meet opcmtional design
requirements. The goal is to design n sptem that exceeds safety design requirements consistent with operational
requirements.

100.2Z Minimum sumdnrds for verillention. The mral~is and test requirements of this stmrdmd are the
minimum required to verify that the DOD Nuclear Weapon System Safety Sumdwds mrd Ure AMAC POG
interface specifica!iorrdstimdards have keen met for nuclear certification.

100.23 lnnovntimrs mrd dcvintions. The design requirements in this standard ore not intended to re_stricI

the designer. Imruwnive desigm or ndwsnms in the stnte of the ml may result in mnfiict wilh spcdIc
requiremems even though the design Ssrlulion may meet the intent of the DOD Nuclear Weapon Sysmm Safery
Srandmfs. In such cases, a deviation to rhe requirement should be requested. Such requmis should be submitkd
10 the applicable engineering orgmsimtion. llre engineering orgmrization should cuurdirmie the request
through appropriate Air Force chmmels. llre request should be submitted as cnrfy in the program as possible so
that an adequate analysis may be conducted and tbc impact on system development minimized. The reqtmst

should include supporting engineering dam rbnt shows thtm the nhernate design meets the intent of tie
requiremems and cannot meel the actual requiremems.

100J Weapon loaders. For werqmn loaders, the design goal is not to exceed n maximum drift rate of 03 inch
per hour fmm internal leakage in hydraulic components of lift systems.
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Command stams(5,1.11.1.1 ) . . . . . . . . . . . . . . . . . . 56

CommOn-use wmlysis(80.8) 74
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Computer. (See Hardware, Software.)
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