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RECORD OF AMENDMENTS

No. Reference/Date of Date entered Signature
amendment

EXPLANATORY NOTES

AGREEMENT

1. This NATO Standardization Agreement (STANAG) is promulgated by the Director
NATO Standardization Agency under the authority vested in him by the NATO
Standardization Organisation Charter.

2. No departure may be made from the agreement without informing the tasking
authority in the form of a reservation. Nations may propose changes at any time to the
tasking authority where they will be processed in the same manner as the original
agreement.

3. Ratifying nations have agreed that national orders, manuals and instructions
implementing this STANAG will include a reference to the STANAG number for purposes
of identification.

RATIFICATION, IMPLEMENTATION AND RESERVATIONS

4. Ratification, implementation and reservation details are available on request or
through the NSA websites (internet http://nsa.nato.int; NATO Secure WAN
http://nsa.hqg.nato.int).
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NATO STANDARDIZATION AGREEMENT
(STANAG)

FUZING SYSTEMS - SAFETY DESIGN REQUIREMENTS

Annexes:
A National Safety Approving Authorities.
B Definitions.
C Safety Design Requirements for Naval and Land Service Mine Fuzing Systems.
D Pyrotechnic Initiated Explosive Projectiles.

Related documents
The following documents of the date of issue of this document form the basis for or have relationship
to this document.

Related Referenced Documents:

STANAG 1307 Maximum NATO Naval Operational Electromagnetic
Environment Produced by Radio and Radar.

STANAG 4145 Nuclear Survivability Criteria for Armed Forces Materiel and
Installations.

STANAG 4147 Chemical Compatibility of Ammunition Components
Explosives and Propellants (Non Nuclear Applications).

STANAG 4157 Fuzing Systems: Test Requirements for the Assessment of
Safety and Suitability for Service.

STANAG 4170 Principles and Methodology for the Qualification of Explosive
Materials for Military Use.

STANAG 4234 Electromagnetic Radiation (Radio Frequency) 200 kHz to 40
GHz Environment Affecting the Design of Materiel for Use by
NATO Forces.

STANAG 4235 Electrostatic Environmental Conditions Affecting the Design of
Materiel for Use by NATO Forces.

STANAG 4236 Lightning Environmental Conditions Affecting the Design of
Materiel for use by NATO Forces.

STANAG 4239 Electrostatic Discharge, Munitions Test Procedures.

STANAG 4297 Guidance on the Assessment of the Safety and Suitability for
Service of Munitions for NATO Armed Forces. — AOP 15

STANAG 4324 Electromagnetic  Radiation, (Radio Frequency) Test
Information to Determine the Safety and Suitability for Service
of Electro- Explosive Devices and Associated Electronic
Systems in Munitions and Weapon Systems.
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Requirements, and Safety Assessment.

Electro-Explosive Devices, Assessment and Test Methods for
Characterisation
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AOP 43 Electro-Explosive Devices - Assessment and Test Methods for
Characterisation Guidelines for STANAG 4560
AECTP-100 Environmental Testing - Guidelines on Management Planning.
AECTP-200 Environmental Testing - Definitions of Environments.
AECPT-300 Climatic Environmental Tests.
AECPT-400 Mechanical Environmental Test.
Al
1. The aim of this agreement is to standardize safety design requirements for fuzing systems for
operational and training munitions for use by NATO Forces.
AGREEMENT
2. Participating nations agree to design munition fuzing systems in accordance with the
requirements of this STANAG. The agreement applies as follows:
a. Applicability. The agreement is applicable to the development of new fuzing systems,

DECLASSIFIED - PUBLICLY DISCLOSED - PDN(2016)0019 - DECLASSIFIE - MIS EN LECTURE PUBLIQUE

commenced after promulgation of this STANAG, for all munitions except those listed
in Paragraph 2.b. The design requirements of this STANAG shall be applied to the
design of Mission Termination Systems (MTS) where such systems work by initiating
the munition or submunition warhead(s). When the MTS uses a break-up charge, the
design shall be referred to the NSAA for approval that the system provides sufficient
safety. This agreement shall be applied by the National Safety Approving Authorities
(NSAA) listed in Annex A.

b. Exclusions. The following munitions are EXCLUDED from this agreement:

Q) Nuclear weapon systems and their associated training aids.

(2) Flares and Signals dispersed only by hand.

3) Pyrotechnic Countermeasure Devices.

(4) Those munitions that are recognised by the NSAA as being designed to
detonate, deflagrate or disperse without constraints on safety at intended
functioning.

(5) Munitions which the NSAA agrees do not present sufficient hazard as to
require a fuzing safety system.

(6) Hand Emplaced Munitions.

DEFINITIONS
3. Definitions of terms which are specific to this STANAG are given at Annex B with further

definitions related to the states fuzing systems may adopt given at Annex B, Appendix 1.
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4. DESCRIPTION

A fuzing system includes all devices that fulfill the following:

a.

Ensures the safety of the initiation system of the munition payload throughout the
logistic phases and operational usage as well as testing and inspection.

Recognizes or determines the circumstances under which the munition payload is
intended to function.

Enables and initiates the munition’s payload.

Where applicable, recognises or determines the circumstances under which the
munition payload is intended to be de-armed, sterilised or to self-destruct.

5. GENERAL CONSIDERATIONS

a.

Specific Classes. Safety design requirements for the fuzing systems of mines and
Pyrotechnically Initiated Explosive (PIE) projectiles are stated in the following
Annexes:

Annex C:  Safety Design Requirements for Mine Fuzing Systems.
Annex D:  Pyrotechnic Initiated Explosive Projectiles.

Design Approval. During the concept development phase, the developing agency
shall obtain approval from the NSAA for both the design concept and the methodology
for assuring compliance with safety requirements. At the completion of engineering
development, the developing authority shall present a Design Safety Assessment to
the NSAA for review to obtain approval of the design (See Paragraph 14.c).

Safety Design Requirements.

Q) A life cycle environmental profile shall be defined for the fuzing system which
will establish the environmental conditions and limits the fuzing system will
encounter throughout its life cycle.

(2) The fuzing system shall be designed to maintain the required degree of safety
in credible accident situations and under all specified natural and induced
environmental conditions in its life cycle. (See STANAGs 1307, 4157, 4234,
4235, 4236, 4297 and AECP-1).

Application. The features, requirements, procedures and controls listed in this
Agreement shall be used in the design of fuzing systems.

Guidance. Guidance on the interpretation of the requirements stated in this STANAG
is given in AOP-16.
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DETAILS OF THE AGREEMENT

6.

FUNDAMENTAL SAFETY DESIGN REQUIREMENTS

The following safety design requirements shall apply to all fuzing systems:

a.

Inclusion of Safety Features.

1)

(@)

3)

Fuzing systems shall include at least two safety features. The control and
operation of these safety features are to be functionally isolated from other
processes within the munition system and each of which shall prevent
unintentional arming of the fuzing system. At least two of the safety features
shall be independent and designed to minimise the potential for common
cause failure.

Where it is not technically possible to functionally isolate the safety features,
those non-isolated components, including software, used to enable the safety
features shall be considered part of the fuzing system and must meet the
requirements of this STANAG. The reason for not complying with paragraph
6.a.1. and mitigation must be provided to the NSAA that the safety
requirements have still been maintained.

At least one of the independent safety features shall prevent arming after
launch or deployment until the specified safe separation distance or equivalent
delay has been achieved.

Operation of Safety Features Using Environmental Stimuli.

1)

(2)

3)

(4)

()

The stimuli which enable the independent safety features to operate shall be
derived from different environments or different combinations of environments
or both; where combinations are used each combination shall be different.

The environments selected and sensed by the fuzing system to remove safety
features during arming shall avoid any environment or levels of environmental
stimulus that may be experienced by the fuze prior to the commencement of
the launch cycle.

Operation of at least one of the independent safety features shall depend on
sensing an environment after first motion in the launch cycle or on sensing a
post launch environment.

Any action taken to launch a munition may be considered an environmental
stimulus if it irreversibly commits the munition to complete the launch cycle.

Munitions that are designed to be jettisoned shall not have safety
compromised by the action of such release.

Prevention of Unintentional Arming.

(1)

(2)

Safety design shall ensure that:
@) Fuzing systems are not capable of being armed manually.

(b) Fuzing systems do not rely solely upon defined operating drills or
procedures to provide safety.

Fuzing systems shall be designed so that no single credible circumstance can
result in arming before launch or deployment.
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3) Fuzing systems shall not be capable of arming except as a consequence of a
sequence of actions resulting from the sensing of environments that occur
during or after launch or deployment.

4) Fuzing systems shall use environmentally derived energy generated after
initiation of the launch or deployment cycle in preference to pre-launch stored
energy to enable or arm the system. If this cannot be practically achieved and
stored energy is used, then the system safety hazard analyses shall
demonstrate that no failure mode for that source of energy will compromise
the specified failure probabilities for that system (See Paragraph 14).

(5) Fuzing system features which control arming, including safety logic devices
and safety logic shall be dedicated to the control of arming.

Application of Reguirements to Multiple Safety and Arming Devices. The
requirements at Paragraphs 6.a to 6.c apply to all munitions, including sub munitions,
having a single safety and arming device. For munitions with multiple safety and
arming devices compliance shall be as follows:

(1) Independent Safety and Arming Devices. When a fuzing system incorporates
multiple safety and arming devices for which the functions of arming and
initiation are independent, the requirements at Paragraphs 6.a to 6.c shall
apply to each safety and arming device.

(2) Interrelated Safety and Arming Devices. When a fuzing system incorporates
multiple safety and arming devices, which share common functions of arming,
initiation or both, the requirements at Paragraphs 6.a to 6.c shall apply overall
to the interrelated safety and arming devices.

3) The system shall be designed so that no sub-munition fuze can arm solely as
a result of dispersing from the carrier munition during a credible accident
before launch of the carrier munition.

Fuze Setting. If fuze setting is safety critical (e.g. arming time, function time, or
proximity broadcast turn on time) uncontrolled alteration of the set value shall be
prevented.

Fail Safe Design. Fuzing systems shall incorporate fail-safe design features based on
their applicability to system requirements.

Self-Destruction, Sterilisation, De-arming. Self-Destruct may take one of two forms:
self-functioning or self-disruption. If required in the system requirement document, a
self-destruct, sterilisation and/or de-arming feature may be included. None of these
shall increase the probability of hazards to the operator, over those that exist from the
same munition fitted with a fuzing system without such a feature. Self-destruction
shall not be initiated prior to launch and achieving safe separation distance or
equivalent arming delay.

Disposal. Fuzing systems shall meet the requirements of STANAG 4518.
Single Device. The elements of the fuzing system that prevent arming until valid

launch environments have been sensed and the arming delay has been achieved
should be located in a single safety and arming device.

6
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7. EXPLOSIVES IN FUZING SYSTEMS

Explosive compositions and materials shall be selected as follows:

a.

DECLASSIFIED - PUBLICLY DISCLOSED - PDN(2016)0019 - DECLASSIFIE - MIS EN LECTURE PUBLIQUE

a.

Assessment and Qualification of Explosives. Explosives and explosive compositions
shall be assessed and qualified in accordance with the requirements of STANAG 4170
in their design role (primary, lead, booster, expulsion charges, etc.).

Safety in Storage and Use. Explosive compositions shall be chosen, so that the
system is safe and remains so under the specified conditions of storage and use.

Sensitiveness. The sensitiveness of the explosives shall not increase significantly
during the entire service life of the fuze beyond the level at which they were approved
for service use.

Qualification and Sensitiveness of Expulsion Charges and Lead and Booster
Explosives. Only those explosives Qualified in accordance with the requirements of
STANAG 4170 as acceptable expulsion charges and lead or booster explosives are
permitted to be in a position leading to the initiation of a high explosive main charge
without interruption. The explosive material used in fuzing systems shall not be
altered by any means likely to increase its sensitiveness beyond that at which the
material was qualified.

Assessment of Explosive Components. Lead and booster explosive components in
fuzing systems shall be assessed in accordance with the requirements of and pass
the tests specified in STANAG 4363.

8. CONTROL OF EXPLOSIVE TRAINS IN FUZING SYSTEMS

Use of Interrupted Explosive Trains. When the explosive train contains primary
explosives or explosives other than those allowed by Paragraph 7.d, the train is to be
interrupted and the following requirements shall apply:

Q) At least one interrupter (barrier, shutter, slider, rotor) shall isolate the primary
explosive and/or explosives that do not meet the requirements of Paragraph
7.d, from subsequent elements of the explosive train. The interrupter(s) shall
be directly locked mechanically in the safe position by at least two
independent safety features of the fuzing system until the start of the arming
sequence.

(2) The interrupter shall prevent propagation of an explosive event to any
acceptor explosive element, contained within the explosive train after the
interrupter, until the required safe separation or equivalent delay has lapsed.
The explosive train interruption shall be evaluated by the Primary Explosive
Component Safety Test as given in STANAG 4157.

3) Designs in which the primary explosive is positioned such that safety is
completely dependent upon the presence of an interrupter shall include
positive means to prevent the fuzing system from being assembled if the
interrupter is excluded or if the interrupter is in the unsafe position.

Use of Non-Interrupted Explosive Trains. Explosive train interruption is not required
when only those explosive materials allowed by Paragraph 7.d are used in the train.
In these circumstances one of the following methods of controlling arming shall be
used:

7
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Q) For fuze systems using techniques for accumulating all functioning energy
from the post-launch environment, the system shall prevent arming until
verification, by the system, of a proper launch and attainment of the required
arming delay. Accumulation of any functioning energy shall not occur until as
late in the arming cycle as operational requirements permit.

(2) For fuze systems using techniques that do not accumulate all functioning
energy from the post-launch environment, the following shall apply:

(@) Atleast two safety features (that meet the requirements of Paragraph 6)
shall enable at least 3 energy breaks.

(b) At least one energy break shall be capable of preventing arming in a
static mode if any or all of the energy breaks are left out or malfunction.
This requires at least one energy break to function in a dynamic mode.

(c) Atleast one energy break shall function in a static mode.
(d) Independent control of energy breaks shall be exercised to the

maximum extent possible; a minimum of two separate logic devices
shall be employed.

ELECTRICAL INITIATORS AND ELECTROEXPLOSIVE DEVICES (EEDs).

a.

Shall be characterised in accordance with STANAG 4560 and that information shall
be made available to the NSAA.

Shall be qualified to specific test procedures and pass/fail criteria established or
approved by the NSAA.

Electrical initiators used in non-interrupted explosive trains shall:

Q) Not be capable of being detonated by any electrical potential of less than 500
V applied directly to the initiator.

(2) Not be capable of being initiated by an electrical potential of less than 500 V
when applied to any accessible part of the fuzing system during and after
installation into the munition or any munition subsystem.

ADDITIONAL SAFETY DESIGN REQUIREMENTS FOR FUZING SYSTEMS CONTAINING
ELECTROMECHANICS AND ELECTRONICS

The following safety design requirements shall apply to electromechanical and electronic
fuzing systems in addition to those given elsewhere in this STANAG:

a.

EED No-Fire Threshold Safety Margins. In any safety and arming system in which
safety is dependent on preventing the unintentional functioning of an EED, a minimum
safety margin between the no-fire threshold (NFT) stimulus and the stimulus that could
be induced by electrical or electromagnetic interference shall be demonstrated to and
accepted by the NSAA.

Arming and Initiation. Designs shall ensure that:

(1) Independent safety feature controls (e.g., logic) are physically separated and
implemented using different component types to minimise the potential for
common cause failures.

8
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(2) Where Built-In Test (BIT) or other in-service tests on the integrity of the fuze
are required, the safety of the fuze shall not be degraded.

Electrical Firing Energy Dissipation. For electrically initiated fuzing systems, the
design shall include a provision to deplete the firing energy after the operating lifetime
of the fuzing system has expired. The time required to dissipate the firing energy shall
be reduced to the minimum allowed by the operating requirements for the fuzing
system. The means of dissipation shall be designed so that it does not degrade the
overall safety of the Safety and Arming device before the system is armed.

Safety Critical Computing Systems. The safety design requirements and guidelines
as stipulated by the NSAA shall be complied with. Requirements for safety logic
features are as follows:

Q) Information Transfer. Information passed between an environmental sensor
and an arming system shall be transferred by a defined logic route dedicated
to that transfer only.

(2 Interpretation of Information. Information received by the arming system shall
be capable of being verified as a valid command to begin a sequence of
events resulting in the removal of a safety feature. False or corrupted data
shall not cause the removal of a safety feature.

3) Computing Systems. Non-embedded software shall not be used. |If a
computing system with embedded software is used to perform the logic
function, then it shall be designed to facilitate a safety assessment to the
satisfaction of the NSAA.

Hardware Excluding Computing Systems. If the logic function is performed by totally
dedicated hardware to give unequivocal interpretation, the hardware systems shall
use components in which all the logic states can be identified, verified and validated.
The design selected shall be approved by the NSAA.

Electromagnetic, Lightning and Electrostatic Immunity.

Q) Electromagnetic Immunity. The fuzing system shall not exhibit unsafe
operation during and after exposure to electromagnetic energy including
lightning. Immunity from arming or firing due to electromagnetic forms of
energy shall be demonstrated by analyses and appropriate tests as
necessary, which duplicate or simulate credible life-cycle electromagnetic
environments. (See STANAGs 4234/4324 (EMR), 4236/4327 (Lightning
Effects), 4145/4416 (EMP) and 4370, AECTP 500 series (EMC)). Electro-
magnetic interference should be tested in accordance with tests approved by
the NSAA (STANAG 4157).

(2 Electrostatic Immunity. The fuzing system shall not exhibit unsafe operation
during or after exposure to an electrostatic environment. Immunity from
arming or firing due to electrostatic forms of energy shall be demonstrated by
analyses and appropriate tests as necessary, which duplicate or simulate
credible life-cycle electrostatic environments. (See STANAG
4235/4239/4157).
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COMPATIBILITY OF COMPONENTS

All components used in the fuzing system shall be chosen to be compatible and stable so that
under all specified natural and induced environmental conditions in its life cycle, none of the
following can occur in an unarmed fuzing system:

a.

b.

Premature arming or functioning.

Dangerous ejection or exudation of material.

Deflagration or detonation of the lead or booster.

The formation of dangerous or incompatible compounds. Material which could
contribute to the formation of more volatile or more sensitive compounds should not
be used. If used, then the material shall be treated, located or contained to prevent
the formation of a hazardous compound (see STANAG 4147).

Production of unacceptable levels of toxic or other hazardous materials.

A compromise of the safety, de-arming, sterilisation or self-destruct features, e.g., by
electro-chemical reaction.

SAFETY DESIGN REQUIREMENTS TO PROVIDE NON-ARMED ASSURANCE DURING
ASSEMBLY AND INSTALLATION

a.

To provide non-armed assurance, fuzing system designs shall incorporate one or
more of the following:

(1) A feature which prevents the assembly of the fuzing system in an armed
condition.
(2) Positive, direct and unambiguous means of determining that the fuzing system

is not armed during and after assembly and when installing the system into a
munition. Where the fuzing system is accessible after assembly into the
munition, the positive means of determination shall also be available. For
fuzing systems with non-interrupted explosive trains, the method used shall
positively prevent the accumulation of energy, of the type used for arming, in
the system prior to installation in the munition. Any means employed in
compliance of this paragraph shall not degrade safety.

3) A feature which prevents installation of an armed fuzing system into a
munition.

If arming and disarming of the assembled fuzing system in tests is a normal procedure
in manufacturing, inspection, or at any time prior to its installation into a munition, the
adoption of Paragraph 12a.(1) alone is not sufficient and either Paragraph 12a.(2) or
Paragraph 12a.(3) shall also be met.

If it is necessary to check individual safety features during or after assembly, the
method used shall be unambiguous and positive and shall not degrade safety.

EXPLOSIVE ORDNANCE DISPOSAL (EOD)

Features should be incorporated in fuzing systems in accordance with national policies that
facilitate their being rendered safe by EOD tools, equipment and procedures even if de-
arming, sterilisation or self-destruction features are incorporated.

10
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14. DESIGN SAFETY ASSESSMENT

a.

d.

Preliminary Safety Hazard Analysis. An analysis of the munition (including the fuze)
shall be conducted to identify the hazards of normal and credible abnormal
environments, conditions and actions of personnel, which may occur before the point
of intended functioning is reached. This analysis shall be initiated at the start of a
programme or in its early phases (STANAG 4297/A0P-15).

Integrated Design Analysis. The compliance of the fuzing system to the safety design
requirements of this STANAG should be demonstrated with an integrated design
analysis in accordance with the procedure laid out in AOP-42. This should be carried
out in conjunction with the Hazard Analyses required in Paragraph 14c below.

Hazard Analyses. Analyses (Failure Modes and Effects Analysis, Fault Tree Analysis,
etc.) shall be conducted and documented as soon as detailed design information is
available. These analyses evaluate the safety of the fuzing system design in order to
estimate the probabilities of a single system failing over its anticipated life cycle,
including those due to manual operations. These probabilities shall not exceed the
following rates:

(1) Prior to Commencement of the Arming Sequence. The probability of arming, or
functioning irrespective of arming, between manufacture and the intended
commencement of the arming sequence shall not exceed one in a million.

(2) Between Commencement of the Arming Sequence and Safe Separation or
Equivalent Delay. The probability of arming between the intended
commencement of the arming sequence and safe separation or equivalent
delay shall not exceed one in a thousand. The rate of fuze functioning during
this period shall be as low as is practical and consistent with the risk established
as acceptable for premature munition function.

(3) After Safe Separation or Equivalent Delay. The probability of unintended
functioning after safe separation or equivalent delay shall not exceed that
specified in the requirement document for the system.

(4) After Intended Function. The design of the fuzing system shall ensure that the
incidence of hazardous duds shall be at a level acceptable to the User and the
NSAA.

Munitions including sub-munitions. For carrier munitions which include sub-munitions,

the following shall apply:

(1) Probabilities and conditions given at Paragraph 14c shall apply to the fuzing
system of the carrier munition.

(2) Probabilities and conditions given at Paragraphs 14c.(1) and 14c.(4) shall apply
to the fuzing system of the sub-munition. Probabilities and conditions given at
Paragraphs 14c.(2) and 14c.(3) shall also apply to the fuzing system of the sub-
munition unless this is provided for in the carrier munition fuze.

The design authority shall demonstrate how the probability of unintended arming or
functioning of a single sub-munition has been considered together with the total
number of sub munitions to achieve a cumulative probability for the whole munition,
that is acceptable to the NSAA.

The system hazard analysis shall demonstrate the requirements of Paragraph 6d.(3).

11
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e. Hazard Analysis Revision. Hazard analyses shall be updated during development to
assess the effects on safety of changes in the design.

f. Critical Components and Characteristics. Components of the fuzing system with

characteristics that may be critical to safety shall be identified and appraised in a
document that forms part of the fuzing system specification. The evaluation of the
critical components shall be presented as part of the design safety assessment of the
fuzing system. The applicable drawings shall be annotated to show that the
component is safety critical together with the critical characteristics.

g. Embedded Software. For fuzing systems containing an embedded microprocessor,
controller or other computing device, the analyses shall include a determination of the
contribution of the software to the enabling of a safety feature. Where the software is
shown to control directly or remove one or more of the safety features, a detailed
analysis and testing of the applicable software shall be performed to assure that no
design weaknesses, credible software failures, or credible hardware failures
propagating through the software can result in a compromise of the safety features.

h. Safety Evaluation Documentation. The evaluation programme used as the basis of
the safety assessment prepared by the design authority shall be documented in both
detail and summary form. The Hazard Analysis relating to fuze failure probability, any
revision and any analysis of Safety Critical Computing Systems shall be presented to
the NSAA for assessment.

DESIGN REVIEW

Designs shall be certified by the NSAA for compliance with this STANAG. New designs,
modifications to approved designs which affect safety, and new applications of previously
approved designs shall be presented with supporting evidence to the NSAA for safety
evaluation and certification of compliance.

WAIVED REQUIREMENTS

If a design does not comply with one or more requirements of this STANAG but is certified as
safe by the NSAA, the details of the waived requirements and the rationale on which the
waivers are based shall be recorded in the certificate of compliance. The reasons for the
waivers shall be made known to other NATO nations justifiably requiring information on the
design concerned.

DESIGN FOR QUALITY CONTROL AND INSPECTION

Fuzing systems shall be designed and documented to facilitate the application of effective
quality control and inspection and test procedures in accordance with AQAP-110. The design
of the fuzing system shall incorporate features that will facilitate the use of inspection
procedures and test equipment to ensure that no critical design characteristics have been
compromised.

IMPLEMENTATION OF THE AGREEMENT

DECLASSIFIED - PUBLICLY DISCLOSED - PDN(2016)0019 - DECLASSIFIE - MIS EN LECTURE PUBLIQUE

18.

The STANAG is implemented when NATO Members have issued instructions that all fuzing
systems for all munition systems, except those listed in Paragraph 2.b., are to be designed in
accordance with this agreement.
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AUTORITES NATIONALES COMPETENTES EN MATIERE DE SECURITE

Director General Ammunition,
National Defence Headquarters
101 Colonel By Drive
OTTAWA K1A0K2

Army Material Command,
Arsenalvej 55

DK-9800 HIORRING
Denmark

Navy Material Command,
Holmen

DK-1433 COPENHAGEN
Denmark

Air Material Command,
Postboks 130
DK-3500 VAERLOSE
Denmark

Etablissement Technique de Bourges
Centre Technique

Carrefour de O-NORD, Route de Guerry
BP 712

18015 BOURGES

Inspecteur de I'armement pour les poudres et explosifs
Cellule Sécurité des munitions (INSP/IPE/SM)

8 Boulevard Victor

00303 ARMEES

Laboratoire de Recherches Ballistiques et Aerodynamiques
Foret de Vernon

BP 914

27207 VERNON

Bundesamt fur Wehrtechnik und Beschaffung
WF 15

Postfach 7360

D- 56057 KOBLENZ

Ministero della Difesa

Direzione Generale Armamenti Terrestri
Via Marsala n. 104

00185 ROMA

Marina Militaire (Navy)
Mariperman

Viale San Bartolomeo nr.396
19138 LA SPEZIA
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Royal Naval Material Command (DMkM)
Frederik Kazerne

PO Box 20702

2500 ES Den Haag

Royal Army Material Command (DMKL)
Ammunition Division

Frederik Kazerne

PO Box 90822

2509 LV Den Haag

Royal Air Force Material Command (DMkLU)
Brinkhorsthof

PO Box 20703

2500 ES Den Haag

Norwegian Army Material Command

Weapon and Ammunition Branch/ROMAN 6.2
OSLO Mil/Loren

0018 OSLO 1

Defence Ordnance Safety Group
Land Manoeuvre Division

Ash 2c

MOD Abbey Wood #3218

PO Box 702

BRISTOL BS12 7DU

Army

Chairman,

US Army Fuze Safety Review Board
Attn: AMSTA-AR-CCZ

PICATINNY ARSENAL, NJ 07806-5000

Navy and Marine Corps

Chairman

Weapon System Explosives Safety Review Board
Naval Ordnance Safety & Security Activity

23 Strauss Ave., Building D-323

Indian Head, MD 20640-5070

Air Force

USAF

Non-nuclear Munitions Safety Board
Attn: AAC/SES

1001 North 2nd Street, Suite 366
Eglin Air Force Base

FL 32542-6838

A-2

NATO/PEP UNCLASSIFIED

ANNEX A

STANAG 4187

(Edition 4)



DECLASSIFIED - PUBLICLY DISCLOSED - PDN(2016)0019 - DECLASSIFIE - MIS EN LECTURE PUBLIQUE

NATO/PEP UNCLASSIFIED

ANNEX B
STANAG 4187
(Edition 4)

DEFINITIONS

For the interpretation of STANAG 4187 and AOP-16 the following specific definitions
apply in addition to those in AAP-6. Definitions relating to the possible states that a
fuzing system may adopt are given at Appendix 1 to this Annex

a.
b.

Armed. See Appendix 1, Table 3
Arming Delay. A delay between initiation of commit-to-arm, launch or
deployment and arming of the fuzing system.

Commit-to-Arm. Actions carried out upon a munition, following which the
fuzing system, irreversibly, will arm.

Common Cause Failure. The failure of two or more components due to a
single cause. For example two or more components may fail due to the single
cause of heating. The mode of failure may or may not be the same.

Common Mode Failure. The failure of two or more components in the same
mode. For example two or more components such as switches may fail in a
single mode such as open circuit. The cause of failure may or may not be the
same.

Deactivated. See Appendix 1, Table 2.
De-Armed. See Appendix 1, Table 3.

Embedded Software. Software residing in the computer in 'Read Only'
memory.

Enable. To remove or deactivate safety features which prevent arming.

Energy Break. A component, e.g., a switch, which prevents the accumulation
of arming energy on the firing capacitor in a non-interrupted explosive train.

Environmental Sensor. A component or series of components designed to
detect and respond to a specific environment.

Fail-Safe. A design feature of a fuzing system which renders the munition
incapable of arming and functioning upon malfunction of safety feature(s) or
exposure to out of sequence arming stimuli or operation of components.

Firing Stimulus. A stimulus which will initiate the first explosive element in the
explosive train of a fuzing system.

Fuzing System. A system designed to:

Q) Provide as a primary role safety and arming functions in order to
preclude munition arming before the desired position or time.

(2) Sense a target or respond to one or more prescribed conditions, such
as elapsed time, pressure, or command.

3) Initiate a train of fire or detonation in a munition.

Hand Emplaced Munition (HEM). A munition that is manually emplaced at, or
is hand thrown to, a point of intended function and that requires user action
both to begin its operation and to achieve safe separation. Examples include
some demolition charges, grenades and pyrotechnics.

B-1
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Incendiary Mixes. Incendiary mixes are pyrotechnic compositions, which upon
ignition rapidly convert to high temperature gases and hot particles.

Independent Safety Feature. A safety feature which is not affected by the
function or malfunction of any other safety feature.

Interrupted Explosive Train. An explosive train in which the explosive path
between the primary explosive and the lead and booster explosives is
functionally separated until arming.

Interrupter. A barrier which prevents the transmission of an explosive or
burning effect between elements in an explosive train.

Launch. The intentional and irreversible discharging, firing, ejecting or
releasing of a munition.

Launch Cycle. The period from the instant a munition is irreversibly committed
to launch until it has left its launcher.

Logic Route. The mapping of all functional paths that can be taken through a
system operation.

Maximum Non-Initiation Threshold (MNIT) Stimulus For Arming. The energy
stimulus at which the probability of functioning the initiator is. 0.005 at the
95% single sided lower level of confidence. Stimulus refers to the
characteristic(s) such as current, rate of change of current (di/dt), power,
voltage, or energy which is (are) most critical in defining the no-fire
performance of the initiator.

No-Fire Threshold (NFT) Stimulus. The energy stimulus at which the
probability of functioning the initiator is 0.001 at the 95% single sided lower
level of confidence.

Non-Interrupted Explosive Train. An explosive train which has no physical
interruption of the explosive elements.

Primary Explosives. Sensitive materials used to initiate a detonation or
burning reaction.

Safe Jettison. Deliberate release or ejection of a non-armed munition in a
manner which ensures that arming cannot occur.

Safe Separation Distance. A minimum distance between the delivery system
or launcher and the munition beyond which the hazards to personnel and the
delivery system resulting from functioning of the munition system are
acceptable.

Safety and Arming Device (SAD). A device that prevents the fuzing system
from arming until an acceptable set of conditions has been achieved and
subsequently effects arming and allows functioning of the payload.

Safety Critical Computing System. A computing system containing at least
one Safety Critical Function.

Safety Feature. An element or combination of elements of a fuzing system
which prevent unintended arming and functioning.

B-2
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Sensitiveness. A measure of the ease with which an explosive may be ignited
or initiated by a prescribed stimulus (an inverse measure of the safety of an
explosive against accidental initiation).

Shall. Indicates a provision that is mandatory.

Should. Indicates a provision that, although not mandatory, is highly
desirable, and, if it cannot be met, then the reasons shall be stated.

Software. The non-hardware elements of a system which include computer
programming operating systems, programming languages, data bases and
associated documentation.

Sterilised. See Appendix 1, Table 3.

Stored Energy. The capability of a component to deliver energy in addition to
any external energy required to initiate its function. Examples of stored energy

are springs under load, batteries, charged capacitors, compressed gas
devices and explosive actuators.
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TO ANNEX B
STANAG 4187
(Edition 4)

SENSOR\FUZE TERMS AND DEFINITIONS

1. INTRODUCTION

a.

It has proved necessary to clarify the wide spectrum of possible states that both a
Target Sensor and a Safety and Arming Device (SAD) can adopt within a fuzing
system. Table 1 below describes the situation regarding the status of both the sensor
and either an interrupted or non-interrupted SAD with the labels assigned for the
status of the Target Sensor and the SAD. These terms are then defined in Tables 2
and 3. This table was originally developed to describe the various states that an
intelligent mine (one that could be turned "on" and "off" for safe passage) might be in.
It was decided to include this as it describes one or more states that all fuzed
munitions can be expected to be in during their life cycle and use, whether they
contain target sensors or not.

It is emphasised that the terms and definitions apply to the states that can be adopted
within all types of fuzing system. For most fuzing systems, not all states are either
possible or relevant.

When referring to a sensor, “Off” means that the sensor cannot produce an output
(e.g., no firing signal).

When referring to a sensor, “On” means that the sensor can produce an output (e.g.,
firing signal).

Where charging circuitry is working, the firing capacitor can be expected to have a
charge less than the Maximum Non-Initiation Threshold (MNIT) for only a
very short time.

Where a firing capacitor has a charge greater than the MNIT , even in the absence of
a working charging circuitry, the Electronic Safety and Arming Device (ESAD) is still
armed.

A de-armed Safety and Arming Device is one which is returned to an unarmed
condition having previously been armed.

B-1-1

NATO/PEP UNCLASSIFIED




d3IdISSVIONN d4d/O1VN

¢-1-49
‘uonisod ey} ui Joyeuolap
ay1 Buluonouny Ag panaiyoe ag Aew siy) "pajqesip Apusuewsad
pareAndoy-ag s pue afiyeyd urew ayj ayeniul Jou uonoUN} J0JBUOISP YIIYm
pasi|uals Apuauewlad a|qeladoul Apusuewad paiapuay 1e uonisod ay} 0} pauinial pue uonisod pauLe ay) wolj panow Jaydniaiu| pasijuals iile) 6
pabreydsig ‘pawueal 8q ued }l eyl Jduuew e yans ul ade|d ul paxdo|
pawly-aQg pareAndy-ag Aleyes | Buie|oso 10N uado jile) AlIn} pue uonisod pawJeun ue o0} passaiboud Jo pauinial Jardnusi| pawy-aQ iile) 8
1IN
> pabieyd Buire1oso
10N uado 4o loup
‘pawLieal aq
pauy 1INW ues gys ayL "ave(d ul paxoo| Ajny Jou Ing abreyd urew ayl Jo uoireniul pawiy-ad
-aQ Ajreiued pareAndy-ad > pabireyd | Bune|ioso 10N paso|D 4O louo juanald o3 paubisap uonisod e 0} passaiboid 1o pauinial Jaidnuiaiy| Arenued o /
1IN uado
< pabireyd | Bune|oso 10N 10 paso|D 1O
1IN ‘ally 0} Apeal
pauly pareAndy-ag < pabreyd Buireoso paso|D uo abueyd urew jo uoneniur moje oy paubisap uomsod ay) ul Jardnuisiul pauwly iile) 9
pauonoun4 pauonouny paliq paliq pal4 | pauonouny 5]
LINW *J0reuolsp ayl Aq
pauly YNk < pabirey)d Buie|1oso paso|D uo abreys urew ayi jo uoireniul mojje o} paubisap uonisod ay) ul Jardnuisiu| pauly uo ¥
LINWN Buire|ioso
> pabireyd paso|D uo
pauly Buire|j1oso ‘T reuas ul se ade|d ul pa)20] Ajjn} 10u Ing Jojeuoiap ayl Aq ablreys pauly
Alrenred EYNik)VE pabrey)d 10N 10N paso|D uo urew ayy jo uoneniul Juanaid oy paubisap uonisod ay ul Jardnuiaiu| Alrerred uo I
Bure|ioso
pawueun YNk pabreyD 10N 10N uado 140 10 UO anoqy sy pauueun uo 4
"10TeUO0}8p
Bune|1oso a|ge|rene ay1 Aq abreyd urew ay) Jo uoneniul Juanalid 01 paubisap uonisod
pawueun aAnoeU| pabreyd 10N 10N uado J0U JO JO 3yl u1 ‘saainap Burjoo| Juspuadapul g 1ses| 1e Aq ‘paxoo| Jardnuiai| pauwueun iile) T
(0] 0] ) (0) 0] (d) () () (@ (e)
(Ajuo
avs)
Joyoede) yolums SaYIIMS Addns
azn4 losuas Buiq olweuAqg onels Jamod
Josuas
snjels WaisAs 10} wia] 221naq Bulwy pue A1eyes pardniiaiul-uoN adInaq Puiuwly pue Alajes pardniialu| aleIs avs 19612 IEIS

(7 uomp3)
78TV OVNVIS
g XaNNV OL
T XIAN3ddV

‘SWIS ] Jo UOmednuap] - T ajqel

d3IdISSVIONN d4d/O1VN

HNOITdNd HINLDAT NA SIW - AIAISSVIOIA - 6100(9100)NAd - ASOTISIA X TOI'TINd - AIIISSVIDAA




d3IdISSVIONN d4d/O1VN

€-1-49
"pasn pue pajquiasse-al buiaq jo sjgqededul pue pajquiasse 1abuo| ou JOSuas UoUN pakossaqg <
pareAnoesq
"a1els aAnoe ay) 0] paulnal buiaq Jo ajqedesul Ing ‘uo pauiny usaq Buiney ‘o pauIn] JOSUSS UOHIUNIA Apuauewuad 1%
"a1els aAoe ay 0] pauinal Bulag Jo ajqeded pue ‘uo pauin) uaaq BuiAey ‘O pauin) JOSUSS UOIHIUN pareAnoesq e
‘(reuBis Buwy “-68) Indino ue Bulonpoud pue 186.e] € 01 Buipuodsal Jo ajqeded ‘Uo pauin} JOSUSS UOIHIUNA BNy I
"|wl} 1.1} 8Y) J0J UO pauIN] 10U JOSUSS UOIIUNA] EYVIREI] T
() () (e)
uoniuyag wia] | J18s
:SI0SUSS 0] pale|ay Swiia] Jo uoniuaq - ¢ a|qeL
1dope Aew waisAs Buizny e Joj Josuas 18bie] e 1eyl salels a|qissod ayl 0] parejal suonuyap ayl are mojaq a|gel ayi uj e
SHOSNGS OL d31v13d SWd31 40 NOILINId3d K4
-ab.Jeyd urew ay) buiuonouny
noyum uomunw ayl bundnisip jo asodind ay) yum pasuas usaq
pawdnisig Sey UORIPUOI [BIUSWUOIIAUD JO 3w} Jo pouad e Jaye pauonouny abreyd
ITEIS pakonsaq paii4 paxdnisiq paidnisig paxdnisiq Arelpisgns pue pauwle (Wsiueyoaw S Arepuodss J0) wsiueydasw vS pakonsaq VN | TT
‘plezey anisojdxa ou buires| pue uoniunw ay) buiysijowap
pauonounH Jo asodind 8y} Yyum pasuas uaag sey UoRPUOD [eIUBWUOIIAUS 1O
IES pakonsaq pabewep Ajqeledain pue pali4 awn jo pouad e aye pauoiouny abireyd urew pue pawle wWsiueyosw vs pakonsag VN | oT
[0) 0] ) (6) [0 (d) () () (@ (e)
(Aluo
avs)
loyoede)d youms SaYIIMS Addns
azn4 losuas Buri4 olweuAqg aners Jamod
losuas
snjels WaisAs Joj wia] 22Ina Buluwy pue Alayes paldnuiaul-uoN 221naQ Puiuly pue Alejes paidniiaiul alel1s avs 1061e 189S
(7 uonip3)
L8TY OVNVLS
d X3INNV OlL
T XIAN3ddVv

d3IdISSVIONN d4d/O1VN
HNOITdNd HINLDAT NA SIW - AIAISSVIOIA - 6100(9100)NAd - ASOTISIA X TOI'TINd - AIIISSVIDAA




d3IdISSVIONN d4d/O1VN

v-1-9

"Jojeniul sy o LININ 3y}

"91e1s paulie-ap
a1 ul se paidde Ajnj 1ou sainyea) A1ajes ayl Yim Ing ‘@auspljuod Jo
[9A3] Jamo| papls 3|6uIS %SG6 aUl e G00'0 ey} SS3| S| Joyeuolap ay)

ueyl ssa| Sl 304 ayl ‘paldde Ajny are sainjea4 A1ajes ayi [[e 10u Jojpue | Aq abieyd urew ayj Jo uoneniul jo Aljigeqold ayl ataym uoneinbipuod pawly
alels paweun ay) ul uey) Jarealb si 304 ayl ‘pawlte usaq Buirey Jayy Aue ul si ‘pawiie uaaq Buiney ‘QvS Byl yoiym ul arels v | -aQ Ajjented 7
R IET o] [T ok}
10 [9A8] Jamo| papis a|6uIS %,G6 Bl Je G000 < S! Urel) aAIsojdxa ay)
*Joleniul ayl Jo 1ININ 8yl 01 [enba 1o uey Jarealb sl 304 ayl | Jo uonebedoud jo Aljigeqold ayl reyr yons si uonisod Jsydnuiaiul ayl pawuy e
"91e1S paweun ay) ul se paljdde Ajny 1ou
sainjea} Al1afes ayl Yum Ing ‘9auspiuod Jo |aAa] Jamo| papis ajbuls
"J01eMUI 3Y1 JO LININ dY} Ueyl ss9| sl 304 ayL “paijdde Ajny e 1ou %G6 34} ¥e G000 Ueyl ssI| s Jojeuolap ayi Aq abreyod urew ay) pawly
ale sainyead Alafes ay) Jo/pue aleis pawleun ayl ul ueyl Jarealb s 304 | Jo uoneniul jo Aljgeqoad syl alaym uonisod Aue ul si Jaxdnusiul ay | Alrerred 2z
‘(Ho s avs ay1 01 Al ddns 1amod)
324 J0 uoie|NwNade JuaAald |feys uonipuod patamodun [eulbLo syl “J01eU018p 8yl Aq abreyd urew ay) Jo uoneniul Juaaaid o) paubisap
ul sainyea) A1ajes [y 1uasaid ag 1ou |reys (3D4) ABisu3 Jonoede) Buui4 uonisod euiBlio ay ul ‘sainyea) Alajes |[e Aq ‘paxoo] Ja1dnuiaiu| paweun T
() ) () (e)
avs urel] anisojdx3 paydnisiul-uoN avs urel] aniso|dx3 paidniiaiu]
uonuyad wia 1as

s991Aaq Bulwiy pue A1ajes 01 pale|ay suoniulyaq - € ajgel

"youms Bullll e 8s0j0 01 pasn Joyoeded JIsylo Aue Uo pPalols SI YdIYym eyl YIM pasnjuod ag 0] Jou sI ABIsua SIyl "Youms

Buriy ays Jo ainsojd Ag Joreniul ayy 01 paijdde ag 01 papuaiul swn Aue e Jonudeded Buuly syl ul palols ABiaus ayl [DJ) Abloug Joloede) bullig o)
avs urel] aAIsojdx3 paidnuiaiul-Uop e 10 Vs ulel] anisojdx3 paidniiaiul ue Jayia aq Aew Qys v TAVS) 201AeQ bullly pue AjoJes q
1dope Aew walsAs Buizny e 1o} VS e 1eyl sarels a|qissod ayl 03 paje|al suoniuldp ayl ase mojaq a|gel ayl uj '

(7 uomp3)
78TV OVNVIS
g XaNNV OL
T XIAN3ddV

S3DIATA ONINGY ANV AL34VS OL d31Vv13d SWH31L 40 NOILINI43d

d3IdISSVIONN d4d/O1VN
HNOITdNd HINLDAT NA SIW - AIAISSVIOIA - 6100(9100)NAd - ASOTISIA X TOI'TINd - AIIISSVIDAA




d3IdISSVIONN d4d/O1VN

S-1-9

"abreyd urew
ay1 Buiuonouny 1noyum uoniunw ayl dn Bunpeaiq Jo asodind sy yum

"abreyd urew ay1 Buiuonouny
1noyum uoniunw ayl dn Bunfjealq jo asodind ay; yum wsiueyosaw

wisiueydaw 2d1y1oads e arelado 01 Japio ul ‘1abue) e Buisuas AjlLiessassau alj10ads e arelado 0] Japio ul ‘18biue) e Buisuas AjLiessadssau paidnisip
Inoyum ‘Aj@relaqijap pauonouny si (Qvs Arepuodss Jo) avs ayl Inoyum ‘Ajprelaqiep pauonouny si (Qvs Arepuodas Jo) avs ayl eS| 8
"abreyd urew ay1 buiuonouny Jo asodind ay1 yum 1ab.e) e buisuas "abreyd urew ay1 buiuonouny Jo asodind ayl yum 1abire) e buisuas pauonouny
Ajressassu Inoyum ‘Aj@relaqiap pauoniouny pue pawle st avs ayl Ajlressasau Inoyum ‘Ajgrelaqiiap pauonouny pue pawie s avs ayl ITELS /.
‘sueawl Jejiwis 1o ‘uren
aAISo|dxa ay) Jo uondn.uialul Jusuewad 1o J01euol1ap ayl Jo [eAowal
‘abeyd urew ay) Buluonouny Jayua Aq paysijdwoade aq |reys siyl -abieyd urew ayy Buiuonouny
10 a|gedeour Apuauewlad palapual sI VS ayl Ydiym ui aeis v 10 s|gedeoul Ajuauewad palapual SI VS 8yl Ydiym ui aelis pasiuals 9
‘paweal aq ued )
‘paweal aq ue) ‘9 "e'g ydeibeled Jo sjuswalinbai A1afes ayi s1eaN q
'q'g ydelibeled Jo juswalinbal A1ayes ay) s1@diN  °q *afreyo urew ay) Buiuonouny jo ajqededul palspual S| .°]
uasald aq jou |[eys ABisua Joyoededs Bull4 e :Buimojjoy
:Buimoj|oy ays Jo [ s1eaw pawre uaaq Buirey ‘Qvs ayl Ydiym ul arels v 8y} JO ||e S198W pawe uaaq Buiney ‘Qvs ayl ydiym ul aiels v pawly-aQg g
() ) (@) (e)
avs uiel] anisojdx3 paidniaiul-uoN avs urel] aniso|dx3 paidniiaiu]
uoniuyad wua ] JEIS
(7 uonip3)
8TV OVNVLS
g X3ANNVY O1
T XIAN3ddV

d3IdISSVIONN d4d/O1VN
HNOITdNd HINLDAT NA SIW - AIAISSVIOIA - 6100(9100)NAd - ASOTISIA X TOI'TINd - AIIISSVIDAA




DECLASSIFIED - PUBLICLY DISCLOSED - PDN(2016)0019 - DECLASSIFIE - MIS EN LECTURE PUBLIQUE

NATO/PEP UNCLASSIFIED

ANNEX C
STANAG 4187
(Edition 4)

ADDITIONAL SAFETY DESIGN REQUIREMENTS FOR MINE FUZING SYSTEMS

1. The design of safety and arming systems of all mine systems shall comply with the safety design
requirements of this STANAG. There are additional requirements for mine fuzing or safety and arming
systems, for example recovery and redeployment, and these are described in this Annex.

2. The mines referred to in this Annex may fire either a direct lethal mechanism or consist of a
deployed launcher and sub-munition(s). The safety and arming mechanism in either the deployed
launcher or the direct lethal mechanism is referred to as the SAD throughout this Annex. The SAD of a
deployed launcher controls the firing of the expelling charge, whereas the SAD of a direct lethal
mechanism controls the firing of the warhead. The SAD of any sub-munition shall be designed in
accordance with the requirements of the main body of this STANAG.

3. Within this Annex, mine fuzing systems are divided into two functional parts:

a. The Target Sensor. The Target Sensor is a component or series of components
designed to detect and respond to a target.

b. The Safety and Arming Device (SAD). A device that prevents the fuzing system from
arming until an acceptable set of conditions has been achieved and subsequently effects
arming and allows functioning of the payload.

4, Some mine systems also include a command, control and communications (C®) subsystem. In
such cases the C* sub-system shall be included in the munition design safety assessment (Paragraph 14
of the STANAG) to decide if any of its functions is safety critical, e.g., remote control of arming. The C*
sub-system shall be able to validate the status of the mine at any stage of its operational deployment. If
the assessment shows that the C* sub-system is safety critical, the design authority shall demonstrate
that the requirements of this STANAG are not adversely affected.

5. Definitions. Those Definitions set out in the Tables 2 and 3 of Appendix 1 to Annex B are used to
describe the states which may be adopted by the Target Sensor and the SAD.

6. Deployment. The target sensor should not be activated until the arming sequence of the SAD
has been completed. Where this is not the case the design authority shall demonstrate to the NSAA how

the safety requirements of Paragraph 14c.(2) of this STANAG are met.

7. Passage of friendly forces.

a. A system, designed to allow the passage of friendly forces, is recognised to be inherently less
safe when set to this operational scenario. For this reason operational requirements shall
justify such use and commanders shall be made aware of this hazard. Live munitions should
not be used in this scenario during training. The design safety assessment shall demonstrate
that the level of this hazard is acceptable to the User and the NSAA.

b. To allow the operational passage of friendly forces (operational passage mode):
(1) The SAD shall be in the de-armed state.
(2) The target sensor shall be deactivated.

3) The firing circuit of a direct lethal mechanism or the launcher, in the case of a
deployed launcher and sub-munition, shall be disabled.

(4) The remote command to re-arm shall require the operator to perform at least two different actions
in a specific sequence, to generate and send a unique signal. If an external command is used to
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initiate reactivation, the fuzing system shall validate the command before re-arming and shall not react
to an invalid or corrupted command.

(5) Command and control of deactivation and activation of the target sensor shall be
independent of the command and control of the SAD so that no common mode
failure shall be able to effect the target sensor and the SAD. This shall be
demonstrated to the NSAA.

(6) No failure of any part of the fuzing system related solely to re-arming may inhibit
partial de-arming, de-arming, sterilisation, self-function or self-disrupt at a later
time.

8. Approaching a Mine. If there is a User requirement to approach a mine, the design authority shall

demonstrate how this could be achieved with the required safety.

9. Recovery. For a mine to be recovered, the fuzing system shall be at the unarmed or sterilised
state with the target sensor deactivated.

10. Re-deployment. After being recovered, for a mine to be re-deployed the fuzing system must be in
an unarmed state with the target sensor deactivated.

11. Self-Destruct. Self-destruction of a mine may be accomplished either by Self-Function or Self-
Disrupt.
12. Where it is intended to use a mine fuzing system which incorporates a Non-Interrupted Explosive

Train SAD, the accumulation of FCE shall be prevented until, and as late as possible, in the engagement
sequence.

13. Fail-Safe. The failure of any component of the fuzing system which is not directly involved with
de-arming, sterilisation, self-function or self-disrupt shall not compromise these capabilities.

14. End Of Deployed Life. Mines shall either self-destruct or auto-sterilise at the end of their planned
usage, at the end of their laid life or on system malfunction. Self-disposal is intended to minimise the
hazard of an unexploded mine. This function shall be included in the design safety assessment to ensure
that the incidence of unexploded ordnance is at a level acceptable to the User and the NSAA.
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PYROTECHNIC INITIATED EXPLOSIVE PROJECTILES
GENERAL
a. Pyrotechnic Initiated Explosive (PIE) projectiles utilise non-interrupted explosive trains and

yet have no safety and arming systems in the accepted sense. It is therefore necessary to
ensure that the explosives and other compositions used in the projectile are safe and
suitable for service use in the storage, gun operation and in flight phases.

b. This Annex establishes the design safety requirements for PIE projectiles independently
from the body of the STANAG.

c. The requirements of this Annex apply only to PIE projectiles of calibres of 40 mm and below.
DEFINITIONS
a. The definitions given in Annex B of this STANAG apply to the terms used herein.
DESCRIPTION
a. A PIE projectile is one in which:

1) The explosive train is non-interrupted.

(2) There is no safety and arming device in the accepted sense and safety is achieved

by the use of:

@) Relatively insensitive incendiary mixes.
(b) Specific impulse levels to achieve initiation.
(c) A combination of projectile configuration and incendiary insensitivity.
3) The explosive charge is ignited by the effects of combustion of incendiary mixes

which in turn are ignited by impact on the target and by control of shock energy
transfer through physical configuration.

SAFETY DESIGN REQUIREMENTS

a. Incendiary Mixes. The incendiary mixes:

D Shall be assessed and qualified in accordance with the principles and methodology
described in STANAG 4170. Pass/fall criteria shall be established by the NSAA.

(2) Shall not contain material that could contribute to the subsequent formation of more
volatile or more sensitive compounds.

3) Shall not be altered by any means likely to increase their sensitiveness beyond that
for which the materials were qualified.

b. The Explosive Charge. The explosive charge shall be assessed and Qualified in accordance
with the principles and methodology described in STANAG 4170. Only those explosives that
qualify as leads, booster or main charge explosives may be used as the explosive charge.
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C. Materials. All of the materials within the projectile shall be chosen:
(1) So that the system is safe and remains so under all specified conditions of storage
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and use.

To be compatible and stable so that under all specified natural and induced
environmental conditions in its life cycle, none of the following can occur:

4.3.2.1. Premature functioning.

4.3.2.2. Dangerous ejection or exudation of material.
The round:

Shall be assessed in accordance with STANAG 4423.

Shall be so designed that no credible circumstance can result in ignition of the
explosive train before being fired.

The round shall be tested in accordance with STANAG 4157 and subjected to the
following additional tests. Specific test procedures and pass/fail criteria shall be
established or approved by the NSAA:

@) Double Ram Feed Test.

(b) Sympathetic Detonation.

(c) Brush Sensitivity.

(d) 12m Drop (with bare round and onto the nose)

(e) Impact Shock.

) Explosive Decompression.

(9) Acoustic Shock.

Shall be subjected to hazard analysis, the results of which are to be acceptable to
the NSAA.

Shall require the impact energy that causes ignition of the explosive train to be at
levels sufficiently high to be acceptable to the NSAA.
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