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SECTION 1 - SCOPE

1.1. PURPOSE

This document establishes the airworthiness certification criteria to be used in the determination of
airworthiness of all manned and unmanned, fixed and rotary wing air vehicle systems. It is a foundational
document to be used by the relevant military airworthiness authority or authorities or other entity to define

the air systemds airworthiness certification basi

1.2. APPLICABILITY

The criteria within this document may be tailored and applied at any point throughout the life of an air
vehicle system when an airworthiness determination is necessary, especially when there is a change to
the functional or product baseline.

Rotary wing air vehicle and unmanned air system/remotely operated aircraft (UAS/ROA) features demand
unique safety-of-flight (SOF) system requirements. Therefore, unique criteria are included for these types
of systems to ensure that minimum levels of design for safe operation and maintenance are established.
The UAS/ROA operating system can be built into the vehicle or be part of the control station for remotely
operated aircraft. The UAS/ROA system comprises the control station, data links, flight control system,
communications systems/links, etc., as well as the air vehicle. UAS/ROA vary greatly in size, weight, and
complexity. Because they are unmanned, SOF risks associated with loss of aircrew may not apply.
However, as with manned air vehicles, SOF risk associated with personnel, damage to equipment,
property, and/or environment must be considered. As such, the airworthiness criteria may be tailored for

this unique application, including when a UAS/ ROA i

UAS/ ROA wi l | conduct mi ssions with Amini mum | ife

environment in which the UAS/ROA will be operated (controlled test range, national airspace, fleet usage,
including ship based applications), to the airframe life for which the air vehicle is designed, and to the

fexpendabilityo of the UAS/ROA in close proximity

equipment.

Similarly, air vehicles intended for use in ship-borne operations have unique requirements in areas such
as structural integrity, propulsion system dynamic response and tolerance to steam ingestion, control
systems response to approach and landings in high turbulence conditions, electromagnetic environmental
effects, deck handling, support and servicing, and pilot field of view.

Commercial derivative aircraft (CDA) are initially approved for safety of flight by a National approving
Authority for Civil Aviation and may have an approved Type Certificate (or equivalent document). Any
non-Civil approved alteration to a CDA may render all civil certifications invalid. While alterations to CDA

are covered by rules unique to each Nation (both Civiland Mil i t ary regul ations),

service always has the responsibility for the airworthiness certification approval under public aircraft rules.
Therefore, when planning any alterations to a civil certified CDA, the modifier should contact the
appropriate National Military Airworthiness Authority at the earliest opportunity.

In all instances, complete and accurate documentation of both applicability and system specific
measurable criteria values is critical to ensuring consistent, timely, and accurate airworthiness
assessments.

Edition Number : 2.0 Edition Date: 24 Jan 13 Status: Endorsed Page 7/594
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1.2.1. Tailoring to Create the Certification Basis

Not all of the airworthiness criteria within this document apply to every type of air vehicle; platform-unique,

previously undefined criteria, may also need to be added to fully address safety aspects of unique
configurations. Therefore, it may be necessary to tailor the total set of criteria to identify a complete
(necessary and sufficient) Ssubset of applicable airw
basis. This certification basis should be fully documented and maintained under strict configuration

control.

To meet individual Nation needs, tailoring may be required to ensure the following aspects are respected:
1 The approach to governance and the associated contracting model(s);
i The approach to development, production and ongoing upkeep of the product basis of
certification, including the acceptable approaches to means of compliance;
1 Sufficient flexibility and adaptability within the criteria to met the operational needs, scenarios and
role for the Product(s).

The primary objective in tailoring is to maintain the intent and context of the criteria. It is not an exercise
intended to relax and/or degrade the criteria. Indeed, for military operations, tailoring may result in a more
arduous certification basis. Where possible, it is recommended that a risk based approach to the
evaluation of the potential impacts (if any) of the tailoring exercise is conducted.

Guidance for tailoring the criteria within the EMACC is provided within the Type Certification Basis
Tailoring Guidebook. As an overview tailoring rules are as follows:

a. Identify each criterion as either applicable or non-applicable, considering system or
product complexity, type, data, and intended use. Document the rationale for identifying
any criteria as non-applicable;

b. Applicable criteria may not be deleted in any manner. However, if a portion of otherwise
applicable criteria does not apply or is modified, identify the applicable and non-applicable
portions and any modification, and document the rationale. It is not recommended that
the criteria be modified, but in the event a criterion is modified, it is essential that the
intent and context is maintained;

C. Supplement applicable criteria with specific measurable parameters, where appropriate
(i.e., they add value to the definition of airworthiness requirements);
d. Develop additional criteria, as appropriate, for any capabilities or systems (including the

whole/complete system) not fully addressed by the criteria contained in this document.

Consideration should be given to defining quantitative airworthiness parameters that are compatible with
performance requirements.

Consideration should be given to operational requirements for safe operation when defining the
certification basis.

1.3. CROSS REFERENCES

The criteria included in this document are written with the intent that an experienced engineer, trained in
the specific technical area under consideration, should be able to interpret, tailor, apply, and evaluate a
particular systembés compliance with the criteria.

Edition Number : 2.0 Edition Date: 24 Jan 13 Status: Endorsed Page 8/594
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1.4. INFORMATION SOURCES

Each Airworthiness Certification Criteria is matched with corresponding Title 14, Code of Federal
Regulations reference (14CFR reference) and Joint Service Specification Guides (JSSG). In addition,
cross-references are provided to the relevant sections within EASA Certification Specifications (CS),
Defence Standard 00-970 and NATO STANAG documents.

The FAA Code of Federal Regulations Part and EASA CS (i.e. 23, 25, 27, 29) referenced is dependent on
aircraft type and must be consistent with aircraft size and usage. The list shown is not exhaustive. The
user is cautioned to refer to the reference material only as a guide and not for the purposes of citing
requirements. The user is also advised to use additional FAA and EASA Advisory Circulars, Def-Stan 00-
970 leaflets or other acceptable means of compliance documents to assist in understanding the
implementation of the relevant regulatory requirements.

With respect to the cross-referencing of NATO STANAGs, Nations should examine their ratification status
for each STANAG prior to assuming that the document is applicable.

This document will be periodically updated through review and cross-checking of the referenced
documents. Users should always refer to the current version of the referenced documents. Where a
conflict exists between the reference documents and this document then this should be brought to the
attention of the EMACC sponsor.

Edition Number : 2.0 Edition Date: 24 Jan 13 Status: Endorsed Page 9/594
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SECTION 2 - APPLICABLE DOCUMENTS

2.1. GENERAL

The documents listed below are not necessarily all of the documents referenced herein but are those
necessary to understand the information provided by this handbook. Refer to the current version of these
documents, unless otherwise indicated.

2.2. DEFENCE STANDARDS

The following specifications, standards, and handbooks form a part of this document to the extent

specified herein:

1 Defence Standard 00-56 - Safety Management Requirements for Defence Systems;
1 Defence Standard 00-970 - Design and Airworthiness Requirements for Service Aircraft.

The table below details the issue status of the various sections of Defence Standard 00-970 as used in
the cross-references in this document.

Part No: 0: Procedures for Use, Content and Definitions Issue 6 dated: 22/01/10
Part No: 1: Fixed Wing
Section No: 1: "General" Issue 6 dated: 05/02/10
Section No: 2: "Flight" Issue 5 dated: 31/01/07
Section No: 3: "Structure" Issue 6 dated: 05/02/10
Section No: 4: "Design and Construction” Issue 6 dated: 05/02/10
Section No: 5: "Powerplant” Issue 5 dated: 31/01/07
Section No: 6: "Equipment" Issue 6 dated: 05/02/10
Section No: 7: "Operating Limitations and Information” Issue 5 dated: 31/01/07
Section No: 8: "Gas Turbine Auxiliary Power Unit Installation" Issue 5 dated: 31/01/07
Section No: 9: "Military Specific Systems" Issue 6 dated: 05/02/10
Part No: 7: Rotorcraft
Section No: 1: "General and Operational Requirements" Issue 3 dated: 29/01/10
Section No: 2: "Structural Strength and Design for Flight" Issue 3 dated: 29/01/10
Section No: 3: "Structural Strength and Design for Operation on Specified Issue 2 dated: 31/01/07
Surfaces"
Section No: 4: "Detail Design and Strength of Materials" Issue 2 dated: 31/01/07
Section No: 5: "Aero-Elasticity and Strength of Materials" Issue 2 dated: 31/01/07
Section No: 6: "Flight and Ground Handling Qualities" Issue 2 dated: 31/01/07
Section No: 7: "Installations” Issue 3 dated: 29/01/10
Section No: 8: "Maintenance" Issue 2 dated: 31/01/07
Section No: 9: "Flight Tests - Handling" Issue 2 AL1 dated:
04/12/07
Section No: 10: "Flight Tests - Installations and Structures" Issue 2 dated: 31/01/07
Part No: 9: UAV Systems Issue 5 dated: 20/04/09
Part No: 11: Engines Issue 1 dated: 27/01/06
Part No: 13: Military Common Fit Equipment Issue 2 dated: 15/01/10
Part No: 15: ltems with no Specific Military Requirements Issue 4 dated: 27/01/06

Edition Number : 2.0
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2.3. STANAGs

Each EMACC Airworthiness Certification Criteria is matched with corresponding Title 14, Code of Federal
Regulations reference (14CFR reference) and Joint Service Specification Guides (JSSG). In addition,
cross-references are provided to the relevant sections within EASA Certification Specifications (CS),
Defence Standard 00-970 and NATO STANAG documents.

The user is cautioned to look at the reference material only as a guide and not for purposes of citing
requirements. The user is also advised to use additional Advisory Circulars, Def-Stan 00-970 leaflets or
other acceptable means of compliance documents to assist in understanding the implementation of the
relevant regulatory requirements.

With respect to the cross-referencing of NATO STANAGS, pMS should examine their ratification status for
each STANAG prior to assuming that the document is applicable. Users should always refer to the
current version of the referenced documents. For NATO STANAG, this is reflected in the NATO
Standardization Document Database (NSDD). The table below details the ratification status for pMS for

all referenced STANAGS as of 3" June 2010.

STANAG Edition STANAG Title Relevant Ratified by pMS | Ratified with
Reference section of reservation/comment /
No. EMAR 516 not implementing
2445 Edition 3 Criteria for the 8.10 Belgium Luxemburg
clearance of Czech Republic | Spain
Helicopter Germany
Undgrslung Load Hungary
Equipment (HUSLE)
and Underslung Italy
Loads (USL Netherlands
Poland
UK
3098 Edition 10, | Aircraft jacking. 8.5.12 Belgium Spain
Amdt.3 France UK
Germany
Greece
Netherlands
Poland
3105 Edition 6, Pressure refuelling 8.3 Czech Republic | Belgium
Amdt.1 connections and Germany France
defueling for aircraft. Greece Spain
Hungary
Italy
Netherlands
UK
3109 Edition 5, Symbol marking of 16 Belgium Hungary
Amdt.6 Aircraft servicing Czech Republic
and Safety/Hazard France
points. Germany
Greece
Italy
Netherlands
Spain
UK

Edition Number : 2.0
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STANAG Edition STANAG Title Relevant Ratified by pMS | Ratified with
Reference section of reservation/comment /
No. EMAR 516 not implementing
3198 Edition 4, Functional 8.2.8,18.3 France Belgium
Amdt.4 requirements of Germany
Aircraft oxygen Greece
equipment a_md Italy
pressure suits.
Netherlands
Spain
UK
3217 Edition 6 Operations of 9.2 Belgium Germany
controls and Bulgaria Poland
swit.ches at Aircrew Czech Republic | Spain
stations. .
Estonia
Romania
UK
3224 Edition 7 Aircraft interior and 9.2 Czech Republic | Estonia
exterior lighting Germany Greece
Night Vision Goggle Netherlands UK
(NVG) and Non- .
NVG compatible. Spain
3230 Edition 7 Emergency 9.1 Czech Republic | Belgium
markings on Germany Greece
Aircraft. Netherlands Hungary
Poland Italy
Slovenia Portugal
UK Spain
3278 Edition 8, | Aircraft towing 8.5.12 Czech Republic | Belgium
Amdt.1 attachments and Germany France
devices. Netherlands Greece
Poland
UK
3294 Edition 4, Aircraft fuel caps 8.3 Belgium Greece
Amdt.1 and fuel cap access | 16.1 France
covers. Germany
Italy
Netherlands
Portugal
Spain
UK
3368 Edition 3, Internal Aircraft 8.6 Belgium Greece
Amdt.1 engine starting France Italy
system. Germany Portugal
Netherlands Spain
UK
3372 Edition 6, Low Pressure air 8.1 Belgium Spain
Amdt.2 and associated Germany
electrical connectors Greece
for aircraft. Netherlands
Portugal
UK
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STANAG Edition STANAG Title Relevant Ratified by pMS | Ratified with
Reference section of reservation/comment /
No. EMAR 516 not implementing
3400 Edition 3, Restraint of cargo in | 20.1 Belgium
Amdt.5 Fixed Wing Aircraft. France
Greece
Italy
Netherlands
Portugal
Spain
UK
3436 Edition 4, | Colours and 9.2 Belgium Portugal
Amdt.4 markings used to France Spain
denote operating Germany
ranges of Aircraft Greece
instruments.
Italy
Netherlands
UK
3447 Edition 3. | Aerial refuelling 8.7 Belgium
Amdt.4 equipment France
dimensional and Germany
functlonal_ _ Greece
characteristics
Netherlands
Portugal
Spain
UK
3455 Edition 4, Basic symbols for 12.2 Belgium Hungary
Amdt.1 Aircraft electrical Czech Republic
circuits. France
Germany
Greece
Italy
Netherlands
Portugal
Spain
UK
3456 Edition 6, Aircraft electrical 12.2 France Belgium
Amdt.1 power systems Greece Germany
characteristics. Netherlands Portugal
Spain
UK
3510 Edition 3, | The provision of 8.1 Belgium Greece
Amdt.2 hydraulic power for France Spain
servicin_g Aircraft Germany UK
hydraulic systems.
Italy
Netherlands
Portugal
3516 Edition 5 Electromagnetic 13 Germany Czech Republic
Interference, test Netherlands Poland
meth(_)ds for Aircraft Spain
electrlcgl and UK
electronic
equipment.
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STANAG Edition STANAG Title Relevant Ratified by pMS | Ratified with
Reference section of reservation/comment /
No. EMAR 516 not implementing
3548 Edition 3 Tie-down fitting on 20.1 Belgium Germany
air transported and France
air dropped Portugal
equipment and Spai
cargo carried pain
internally by Fixed UK
Wing Aircraft.
3610 Edition 2, Characteristics of 9.5 France
Amdt.1 controlled 8.2.10 Greece
breathable air Italy
supplied to Aircraft. Netherlands
Spain
UK

3614 Edition 5 Electromagnetic 13 Czech Republic | Portugal
Environmental Germany
effects (E3) 1 Netherlands
Requirements for Poland
Aircraft systems and i
equipment. Spain

UK

3616 Edition 2 Responsibility for 9.8 Belgium
the design and France
provision of Germany
adaptors necessary Greece
for the compatibility
of air cargo loading, Italy
securing, unloading Netherlands
and dropping Portugal
systems in Fixed UK
Wing Aircraft.

3659 Edition 4 Electrical bonding 12.2.6, Belgium Czech Republic
requirements for 13.2.8 Germany Italy
metallic Aircraft Greece Poland
systems. Spain

UK
3681 Edition 3, | Criteria for Pressure | 8.3 Belgium Czech Republic
Amdt.1 fuelling/defuelling of Germany France
Aircraft. Greece Poland
Italy
Netherlands
Portugal
Spain
UK
3682 Edition 5, Electrostatic safety | 8.3 Belgium
Amdt.2 connection Germany
procedures for Greece
aviation fuel Ital
handling and liquid y
fuel Netherlands
loading/unloading Portugal
operations during Spain
ground transfer and UK

aircraft
fuelling/defueling.
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STANAG Edition STANAG Title Relevant Ratified by pMS | Ratified with
Reference section of reservation/comment /
No. EMAR 516 not implementing
3701 Edition 3, Aircraft interior 9.2 Germany Belgium
Amdt.2 colour schemes. Netherlands France
UK Greece
Spain
3705 Edition 3, Human Engineering | 9.2 Belgium Greece
Amdt.2 design criteria for Germany Spain
controls and Netherlands
displays in Aircrew UK
stations.
3828 Edition 3 Minimum 9.2,9.34 Belgium Bulgaria
requirements for Czech Republic | Germany
Aircrew protection Estonia Greece
against the Hazards Hungary
of Laser target
designators. Italy
Luxemburg
Romania
Slovakia
UK
3847 Edition 1, Helicopter In-Flight 8.7 France
Amdt.5 Refuelling (H”:R) Germany
equipment. Netherlands
UK
3896 Edition 5 Aircraft emergency 8.4 Belgium
rescue information Czech Republic
(Fire Protection). France
Greece
Italy
Spain
UK
3950 Edition 2 Helicopter design Belgium Czech Republic
Amdt.1 criteria for crew France Italy
crash protectipn and Germany Spain
anthropometrlc Greece
accommodation.
Netherlands
UK
3967 Edition 2 Design and 8.3 Belgium Portugal
performance Italy Spain
requirements for Netherlands UK
aviation fuel filter
separator, coalescer
and separator
elements.
3971 Edition 6 Air to Air Refuelling | 8.7 Belgium Bulgaria
i ATP-56(A). Czech Republic | Estonia
Greece France
Italy Romania
Netherlands UK
Poland
Spain
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STANAG Edition STANAG Title Relevant Ratified by pMS | Ratified with
Reference section of reservation/comment /
No. EMAR 516 not implementing
7011 Edition 2 Automated fuel 8.3 Belgium France
system monitoring Germany Greece
and control Netherlands Italy
equipment. Spain UK
7029 Edition1 Characteristics of 8.3 Belgium
Aircraft fuelling Germany
hoses and Greece
couplings. Italy
Netherlands
Portugal
UK
7039 Edition 1 Test procedures to 13 Belgium
Amdt.2 ensure compatibility France
of equipment with Germany
Aircraft systems.
Portugal
UK
7116 Edition 1 Verification 13 Czech Republic | Bulgaria
methodology for the Germany Estonia
electromagnetic Netherlands Latvia
hardness of Aircraft. . ) .
Romania Lithuania
Spain Slovakia
UK
7139 Edition 3 Aircraft engine 9.2 Estonia Belgium
controls, switches, Germany Bu|garia
displays, indicators, Spain Czech Republic
gauges and Italy
Arrangements. ) .
Lithuania
Netherlands
Poland
Romania
Slovakia
UK
7140 Edition 1 Aircraft flight 9.2 Germany Belgium
instruments i Spain France
Layout and display. Greece
Netherlands
UK
7187 Edition 1 On Board Oxygen Netherlands Belgium
Generating System Bulgaria
(OBOGS) Czech Republic
performance Estonia
standards.
Germany
Lithuania
Romania
Slovakia
Spain
UK
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STANAG Edition STANAG Title Relevant Ratified by pMS | Ratified with
Reference section of reservation/comment /
No. EMAR 516 not implementing
7068 Edition 2: | Aircraft stores Czech Republic | Belgium
Amdt.1 certification Germany
procedure. Greece
Luxemburg
Netherlands
Spain
UK
4671 Edition 1 Unmanned aerial Various
vehicle systems
airworthiness
requirements
(USAR).
4101 Edition 2 Towing Attachments Belgium Germany
Netherlands
Portugal
Spain
UK

2.4. EASA CERTIFICATION SPECIFICATIONS

The following specifications, standards, and handbooks form a part of this document to the extent
specified herein:

= =4 -4 —a -8 A

EASA CS 23 - Normal, Utility, Aerobatic and Commuter Category Aircraft Amendment 1;
EASA CS 25 - Large Aeroplanes Amendment 8;
EASA CS 27 - Small Rotorcraft Amendment 2;
EASA CS 29 - Large Rotorcraft Amendment 2;
EASA CS E - Engines Amendment 2;

EASA CS P - Propellers Amendment 1.

The EMACC handbook covers the large proportion of civil criteria which in turn provides a high
confidence level in the comprehensiveness of the Handbook.

29 civil certification requirements from CS25 were identified from the review as not referenced in the
EMACC handbook. These requirements are summarised below:

1

=A =4 =4 -4 -4 -4 -4 -4 - -4

25.1051
251117
25.1157
25.1177
25.1191
25.1237
25.563 1
25.6511
25.6891
25.697 1
25.6991

Take-off

Take-off path

Take-off flight path

Climb: General

Landing climb: all-engines operating
En-route flight paths

Structural ditching provisions
Proof of Strength

Cable Systems

Lift and Drag Devices, controls
Lift and Drag Devices, indicator
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25.772 7
25.79117
25.79317
25.7951
25.83317
25.87117
25.8751
25.9291
25.9371
25.9431

=A =4 =4 =4 -4 -4 4 A -4 -4 -4 -4 -8 -4 -4 -8 -8 -4

Pilot compartment doors

Passenger information signs and placards
Floor surfaces

Security considerations

Combustion heating systems

Levelling means

Reinforcement near propellers

Propeller de-icing

Turbo-propeller drag limiting systems
Negative acceleration

25.1161 7 Fuel jettison system controls
25.1165 7 Engine ignition systems

25.13157 Negative acceleration

25.1333 71 Instrument systems

25.1433 7 Vacuum systems

25.1455 7 Draining of fluids subject to freezing
25.1457 1 Cockpit voice recorders

25.145971 Flight recorders

Additionally, 22 similarly omitted civil certification requirements were identified within Subpart J 7 APU

Installations.

2.5. DEPARTMENT OF DEFENSE SPECIFICATIONS

The following specifications, standards, and handbooks form a part of this document to the extent

specified herein:

= =4 -4 -8 -4 -—a -—a A

JSSG-2000B Air System, dated 21% September 2004;
JSSG-2001A Air Vehicle, dated 22™ October 2002;
JSSG-2005 Avionic Subsystem, Main Body;
JSSG-2006 Aircraft Structures, dated 30™ October 1998;
JSSG-2007B Engines, Aircraft, Turbine, dated 6" December 2007;
JSSG-2008 Vehicle Control and Management System (VCMS);
JSSG-2009 Air Vehicle Subsystems, dated 30" October 1998;
JSSG-2010 Crew Systems;

2.6. FEDERAL AVIATION ADMINISTRATION CODE OF FEDERAL REGULATION (CFR)

The following specifications, standards, and handbooks form a part of this document to the extent

specified herein:

1 TITLE 14 Aeronautics and Space
1 Part 23, Airworthiness Standards: Normal, Utility, Acrobatic and Commuter Category
Aeroplanes;

1 Part 25, Airworthiness Standards: Transport Category: Airplanes;
Part 27, Airworthiness Standards: Normal Category Rotorcraft;
1 Part 29, Airworthiness Standards: Transport Category: Rotorcraft.

=
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SECTION 3 - DEFINITIONS & ABBREVIATIONS

3.1. DEFINITIONS

All definitions, unless otherwise referenced, are to be considered within the context of this document.

Accidental Damage (AD)

Physical deterioration of an item caused by contact or impact with an object or influence which is not a
part of the aircraft, or by human error during manufacturing, operation of the aircraft, or maintenance
practices.

Age Exploration

A systematic evaluation of an item based on analysis of collected information from in-service experience.
It verifies the item's resistance to a deterioration process with respect to increasing age.

Air System

An air vehicle plus the training and support systems for the air vehicle, and any weapons to be employed
on the air vehicle.

Air Vehicle

An air vehicle includes the installed equipment (hardware and software) for airframe, propulsion, air
vehicle applications software, air vehicle system software, communications/identification,
navigation/guidance, central computer, fire control, data display and controls, survivability,
reconnaissance, automatic flight control, central integrated checkout, antisubmarine warfare, armament,
weapons delivery, auxiliary equipment, and all other installed equipment.

Aircraft Structure.

The structure of an aircraft includes the fuselage, wing, empennage, landing gear, rotorcraft rotor and
drive systems, propellers, control systems and surfaces, airframe-engine interface components including
engine mounts), nacelles, air induction components, weapon mounts, structural operating mechanisms,
components that perform a structural function, and other components as described in the contract
specification.

Airworthiness

The ability of an aircraft, or other airborne equipment or system, to operate in flight and on ground without
significant hazard to aircrew, ground crew, passengers (where relevant) or to other third parties.
Airworthiness Limitations

A section of the Instructions for Continuing Airworthiness that contains each mandatory replacement time,
structural inspection interval, and related structural inspection task. This section may also be used to
define a threshold for the fatigue related inspections and the need to control corrosion to Level 1 or better.
The information contained in the Airworthiness Limitations section may be changed to reflect service
and/or test experience or new analysis methods.

Authority

Unless otherwise defined, Authority means a national military airworthiness authority responsible for the
airworthiness of military aircraft hereto and "the authorities” means all the military authorities responsible
for airworthiness hereto.

Baseline Operational Loads/Environment Spectrum (baseline spectrum).

The baseline operational loads/environment spectrum is an update of the design spectrum based on
measured data from operational aircraft (e.g., data obtained from the loads/environment spectra survey).
Baseline Service Life.

The baseline service life is the period of time (e.g., years, flight cycles, hours, landings, etc.) established
subsequent to design, during which the structure is expected to maintain its structural integrity when flown
to the baseline loads/environment spectrum.
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Certification.

Recognition that a production, part or appliance, organisation or person complies with the applicable
airworthiness requirements followed by a declaration of compliance.

Certification Review Item

A document recording Deviations, Special Conditions, new Means of Compliance or any other
certification issue which requires clarification and interpretation, or represents a major technical or
administrative issue.

Conditional Probability of Failure

The probability that a failure will occur in a specific period provided that the item concerned has survived
to the beginning of that period.

Configuration Control

A systematic process that ensures that changes to released configuration documentation are properly
identified, documented, evaluated for impact, approved by an appropriate level of authority, incorporated,
and verified

Configuration Management

A management process for establishing and mai nt ai ni ng consistency of
functional, and physical attributes with its requirements, design and operational information throughout its
life

Continuing Airworthiness

All of the processes ensuring that, at any time in its operating life, the aircraft complies with the
airworthiness requirements in force and is in a condition for safe operation

Continued (design) Airworthiness

All tasks to be carried-out to verify that the conditions under which a type-certificate or a supplemental
type-certificate has been granted continue to be fulfilled at any time during its period of validity

Control Surface Float Angle

The position a control surface will O6Floatdo to
free stability

Corrosion.

Corrosion is the deterioration of a material or its properties due to the reaction of that material with its
chemical environment.

Corrosion Prevention and Control Program (CPCP)

A program of maintenance tasks implemented at a threshold designed to control an aircraft structure to
Corrosion Level 1 or better.

Credible Combination of Failures

All credible combination of failure(s), based on the outcome of a safety analysis process, which can
include a single event/failure, which may result in an unacceptable level of safety

Critical Location.

A critical location in an aircraft structure is one that has been identified through analysis, test, or service
history as a being especially sensitive to the presence of damage.

Damage.

Damage to aircraft structure is any crack, flaw, corrosion, disbond, delamination, and/or other feature that
degrades, or has the potential to degrade, the performance of the affected component.

Damage Tolerance.

Damage tolerance is the attribute of a structure that permits it to retain its required residual strength for a
period of un-repaired usage after the structure has sustained specific levels of fatigue, corrosion,
accidental, and/or discrete source damage. An item is judged to be damage tolerant if it can sustain
damage and the remaining structure can withstand reasonable loads without structural failure or
excessive structural deformation until the damage is detected. A qualification standard for aircraft
structure.
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Design Loads/Environment Spectrum.
The design loads/environment spectrum is the spectrum of external loads and environments (chemical,
thermal, etc.) used in the design of the aircraft and is representative of the spectrum that the typical force
aircraft is expected to encounter within the design service life.
Design Service Life.
The design service life is the period of time (e.g., years, flight cycles, hours, landings, etc.) established at
design, during which the structure is expected to maintain its structural integrity when flown to the design
loads/environment spectrum.
Delamination/Disbond
Structural separation or cracking that occurs at or in the bond plane of a structural element, within a
structural assembly, caused by in service accidental damage, environmental effects and/or cyclic loading.
Deterministic Design Method
A Deterministic design method is a uses recognised calculations and engineering techniques in
formulating the values applied to a known and justified load (as opposed to using applicable experience,
reliability and sample data).
Direct Adverse Effect on Operating Safety
Direct
To be direct, the functional failure or resulting secondary damage must achieve its effect
by itself, not in combination with other functional failures (no redundancy exists and it is a
primary dispatch item).
Adverse Effect on Safety
Safety shall be considered as adversely affected if the consequences of the failure
condition would prevent the continued safe flight and landing of the aircraft and/or might
cause serious or fatal injury to human occupants.
Operating
This is defined as the time interval during which passengers and crew are on board for
the purpose of flight.
Discard
The removal from service of an item at a specified life limit.
Durability.
Durability is the ability of the aircraft structure to resist cracking, corrosion, thermal degradation,
delamination, wear, and the effects of foreign object damage for a prescribed period of time.
Economic Life.
The economic life is the period during which it is more cost-effective to maintain and repair an aircraft
than to replace it. Economic life can be applied on a component, aircraft, or force basis.
Economic Effects
Failure effects which do not prevent aircraft operation, but are economically undesirable due to added
labour and material cost for aircraft or shop repair.
Electrical Wiring Interconnection System (EWIS)
An electrical connection between two or more points including the associated terminal devices (e.qg.,
connectors, terminal blocks, splices) and the necessary means for its installation and identification.
Equivalent Flight Hours.
Equivalent flight hours are the actual flight hours accumulated by an aircraft adjusted for the actual usage
severity compared to the design spectrum or to the baseline spectrum.
Environmental Deterioration (ED)
Physical deterioration of an item's strength or resistance to failure as a result of chemical interaction with
its climate or environment.

Edition Number : 2.0 Edition Date: 24 Jan 13 Status: Endorsed Page 21/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

Equivalent Initial Flaw Size (EIFS) Distribution.

The equivalent initial flaw size distribution is a characterization of the initial quality of the aircraft structure.
The EIFS distribution is derived by analytically determining the initial flaw size distribution that must be
used to obtain the measured flaw size distribution discovered following exposure to the test or actual
usage stress spectra.

Factor of Safety

Factor of Uncertainty as referred to within JSSG 2006 is the same as the Factor of Safety, i.e. a figure
that is applied to prescribed Limit Loads used in calculating the Ultimate Load.

Fail-Safe Structure.

A fail-safe structure is a structure that retains its required residual strength for a period of unrepaired
usage after the failure or partial failure of safety-of-flight structure.

Failure

The inability of an item to perform within previously specified limits.

Failure Cause

Why the functional failure occurs.

Failure Condition

The effect on the aircraft and its occupants, both direct and consequential, caused or contributed to by
one or more failures, considering relevant adverse operational or environmental conditions.

Failure Effect

What is the result of a functional failure?

Fatigue Damage (FD)

The initiation of a crack or cracks due to cyclic loading and subsequent propagation.

Fatigue Related Sampling Inspection

Inspections on specific aircraft selected from those which have the highest operating age/usage in order
to identify the first evidence of deterioration in their condition caused by fatigue damage.

Fault

An identifiable condition in which one element of a redundant system has failed (no longer available)
without impact on the required function output of the system (MSI). At the system level, a fault is not
considered a functional failure.

Fault-Tolerant System

A system that is designed with redundant elements that can fail without impact on safety or operating
capability.

Fracture-Critical Part.

As shown on figure 1, a fracture-critical part is a safety-of-flight structural component that is not single
load path nor sized by durability or damage tolerance requirements but requires special emphasis due to
the criticality of the component.

Fracture-Critical Traceable Part.

As shown on figure 1, a fracture-critical traceable part is a safety-of-flight structural component that is
either single load path or sized by durability or damage tolerance requirements.

Function

The normal characteristic actions of an item.

Functional Baseline

The approved configuration documentation describing a system's or top level configuration item's
performance (functional, inter-operability, and interface characteristics) and the verification required to
demonstrate the achievement of those specified characteristics.

Functional Check

A guantitative check to determine if one or more functions of an item performs within specified limits.
Functional Failure

Failure of an item to perform its intended function within specified limits.

Edition Number : 2.0 Edition Date: 24 Jan 13 Status: Endorsed Page 22/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

Graceful Degradation
In the presence of a failure(s), system characteristics are such that there is a gradual, observable and
manageable reduction in functionality.

The progression and sustainment of air vehicle control, related to aircrew workload and situational
awareness, must be safely achieved.

Hidden Function

1. A function which is normally active and whose cessation will not be evident to the operating crew
during performance of normal duties.

2. A function which is normally inactive and whose readiness to perform, prior to it being needed, will not
be evident to the operating crew during performance of normal duties.

Initial Quality.

Initial quality is a measure of the condition of the aircraft structure relative to flaws, defects, or other
discrepancies in the basic materials or introduced during manufacture of the aircraft structure.

Inherent Level of Reliability and Safety

That level which is built into the unit and, therefore, inherent in its design. This is the highest level of
reliability and safety that can be expected from a unit, system, or aircraft if it receives effective
maintenance to achieve higher levels of reliability generally requires modification or redesign.

Inspection - Detailed (DET)

An intensive examination of a specific item, installation or assembly to detect damage, failure or
irregularity. Available lighting is normally supplemented with a direct source of good lighting at an intensity
deemed appropriate. Inspection aids such as mirrors, magnifying lenses, etc. may be necessary. Surface
cleaning and elaborate access procedures may be required.

Inspection - General Visual (GVI)

A visual examination of an interior or exterior area, installation or assembly to detect obvious damage,
failure or irregularity. This level of inspection is made from within touching distance unless otherwise
specified. A mirror may be necessary to enhance visual access to all exposed surfaces in the inspection
area. This level of inspection is made under normally available lighting conditions such as daylight,
hangar lighting, flashlight or drop-light and may require removal or opening of access panels or doors.
Stands, ladders or platforms may be required to gain proximity to the area being checked.

Inspection - Special Detailed (SDI)

An intensive examination of a specific item, installation, or assembly to detect damage, failure or
irregularity. The examination is likely to make extensive use of specialized Inspection Techniques and/or
equipment. Intricate cleaning and substantial access or disassembly procedure may be required.
Inspection - Zonal

A collective term comprising selected general visual inspections and visual checks that is applied to each
zone, defined by access and area, to check system and powerplant installations and structure for security
and general condition.

Interval (Initial - Repeat)

Initial Interval - Interval between the start of service-life and the first task accomplishment Repeat Interval
- The interval (after the initial interval) between successive accomplishments of a specific maintenance
task.

Iltem

Any level of hardware assembly (i.e., system, sub-system, module, accessory, component, unit, part,
etc.).

Letter Checks

Letter checks are named collections of tasks (e.g., A-Check, C-Check, etc.) assigned the same interval.
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L/HIRF

Lightning/High Intensity Radiated Field

L/HIRF Characteristics

Those properties of L/HIRF protection components that are necessary to perform their intended L/HIRF
protection function(s).

L/HIRF Protection Components

Any self-contained part, combination of parts, subassemblies, units, or structures that perform a
distinctive function necessary to provide L/HIRF protection.

L/HIRF Protection Systems

Systems comprised of components that avoid, eliminate, or reduce the consequences of an L/HIRF
event.

Lubrication and Servicing

Any act of lubricating or servicing for the purpose of maintaining inherent design capabilities.
Maintenance

Any one or combination of overhaul, repair, inspection, replacement, modification or defect/fault
rectification of an aircraft or component, with the exception of pre-flight inspection

Maintenance Manual

That part of the Military Air System document set which identifies the particular maintenance procedures
and periodicity necessary to maintain the airworthiness of the Military Air System

Maintenance Significant Item - (MSI)

Items identified by the manufacturer whose failure a. could affect safety (on ground or in flight), and/or b.
is undetectable during operations, and/or c. could have significant operational impact, and/or d. could
have significant economic impact

Maintenance-Critical part.

A maintenance-critical part is a structural component whose failure will not cause a safety-of-flight
condition but is sized by durability requirements and would not be economical to repair or replace.
Mission-Critical part.

As shown on figure 1, a mission-critical part is a structural component in which damage or failure could
result in the inability to meet critical mission requirements or could result in a significant increase in
vulnerability.

Multiple Load Path.

Multiple load path is structural redundancy in which the applied loads are distributed to other loadcarrying
members in the event of failure of individual elements.

Multiple Element Fatigue Damage

The simultaneous cracking of multiple load path discrete elements working at similar stress levels.
Multiple Site Fatigue Damage

The presence of a number of adjacent, small cracks that might coalesce to form a single long crack.
Non-metallics

Any structural material made from fibrous or laminated components bonded together by a medium.
Materials such as graphite epoxy, boron epoxy, fiber glass, kevlar epoxy, acrylics and the like are non-
metallics. Non-metallics include adhesives used to join other metallic or non-metallic structural materials.
Nondestructive Inspection (NDI).

Nondestructive inspection is an inspection process or technique that reveals conditions at or beneath the
external surface of a part or material without adversely affecting the material or part being inspected.
Onset of Widespread Fatigue Damage (WFD).

Onset of widespread fatigue damage is the point at which there are cracks at multiple structural details,
and these are of sufficient size and density, such that the structure will no longer meet its damage
tolerance requirement (e.g., maintaining required residual strength after partial structural failure).
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Operating Crew Normal Duties
Operating Crew
Qualified flight compartment and cabin attendant personnel who are on duty.
Normal Duties
Those duties associated with the routine operation of the aircraft, on a daily basis, to
include the following: a. Procedures and checks performed during aircraft operation in
accordance with the Aircraft Flight Manual. b. Recognition of abnormalities or failures by
the operating crew through the use of normal physical senses (e.g., odour, noise,
vibration, temperature, visual observation of damage or failure, changes in physical input
force requirements, etc.).
Operational Check
An operational check is a task to determine that an item is fulfilling its intended purpose. Does not require
quantitative tolerances. This is a failure finding task.
Operational Effects
Failure effects which interfere with the completion of the aircraft mission. These failures cause delays,
cancellations, ground or flight interruptions, high drag coefficients, altitude restrictions, etc.
Other Structure
Structure which is judged not to be a Structural Significant Item. "Other Structure" is defined both
externally and internally within zonal boundaries.
Potential Failure
A defined identifiable condition that indicates that a degradation process is taking place that will lead to a
functional failure.
Protective Device
Any device or system that has a function to avoid, eliminate or reduce the consequences of an event or
the failure of some other function.
Probability of detection (POD).
A POD is a statistical measurement of the likelihood, with a specified confidence level, of finding a flaw of
a defined size using a specific inspection technique.
Producibility.
Producibility means that materials, processes, and/or joining methods are able to support current and
future production rates without adversely affecting costs and/or quality.
P to F Interval
Interval between the point at which a potential failure becomes detectable and the point at which it
degrades into a functional failure.
Risk Analysis.
Risk analysis is an evaluation of a potential hazard severity and probability of occurrence. For aircraft
structural applications, the potential hazards include structural failures that can cause injury or death to
personnel, damage to or loss of the aircraft, or reduction of mission readiness/availability.
Redundant Functional Elements
Two or more independent physical elements of a system/item providing the same function.
Residual Strength
The strength of a damaged structure.
Restoration
That work necessary to return the item to a specific standard. Restoration may vary from cleaning or
replacement of single parts up to a complete overhaul.
Rotorcraft Dynamic Component.
A rotorcraft dynamic component is a structur al
experiences dynamic loading.
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Safe-life.

Safe-life of a structure defines a number of events such as flights, landings, or flight hours, during which
there is a low probability that the strength will degrade below its design ultimate value due to fatigue
cracking. It is applicable to structure which is not practical to design or qualify as damage tolerant.

Safety (adverse effect)

Safety shall be considered as adversely affected if the consequences of the failure condition would
prevent the continued safe flight and landing of the aircraft and/or might cause serious or fatal injury to
human occupants.

Safety-of-flight structure.

Safety-of-flight structure is that structure whose failure could cause loss of the aircraft or aircrew, or cause
inadvertent store release. The loss could occur either immediately upon failure or subsequently if the
failure remained undetected.

Safety/Emergency Systems or Equipment

A device or system that:

1) enhances the evacuation of the aircraft in an emergency or,

2) If it does not function when required, results in a Failure Condition that might have an adverse effect on
safety.

Scheduled Maintenance Check

Any of the maintenance opportunities which are pre-packaged and are accomplished on a regular basis.
Single load path.

Single load path is the distribution of applied loads through a single member, the failure of which would
result in the loss of the structural capability to carry the applied loads.

Slow damage growth structure.

Slow damage growth structure is structure in which damage is not allowed to attain the critical size
required for unstable rapid damage propagation. Safety is assured through slow damage growth for
specified periods of usage depending upon the degree of inspectability. The strength of slow damage
growth structure with damage present is not degraded below a specified limit for the period of unrepaired
service usage.

Stability.

Stability means that materials, processes, and joining methods have matured to where consistent and
repeatable quality, and predictable costs have been achieved to meet system production requirements.
Also, process parameters and methods are understood, and robust and documented approaches for
control of these factors (i.e., specifications) exist.

Structural Integrity.

Structural integrity is the condition which exists when a structure is sound and unimpaired in providing the
desired level of structural safety, performance, durability, and supportability.

Structural Operating Mechanisms.

Structural operating mechanisms are those operating, articulating, and control mechanisms which
transmit structural forces during actuation and movement of structural surfaces and elements.

Structural Significant Item - (SSI)

Any detail, element or assembly, which contributes significantly to carrying flight, ground, pressure or
control loads and whose failure could affect the structural integrity necessary for the safety of the aircraft.
Scheduled Structural Health Monitoring (S-SHM)

The act to use/run/read-out a SHM device at an interval set at a fixed schedule

Structural Assembly

One or more structural elements which together provide a basic structural function.

Structural Detail

The lowest functional level in an aircraft structure. A discrete region or area of a structural element, or a
boundary intersection of two or more elements.
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Structural Element

Two or more structural details which together form an identified manufacturer's assembly part.

Structural Function

The mode of action of aircraft structure. It includes acceptance and transfer of specified loads in items
(details /elements /assemblies) and provides consistently adequate aircraft response and flight
characteristics.

Structural Health Monitoring (SHM)

The concept of checking or watching a specific structural item, detail, installation or assembly using on
board mechanical, optical or electronic devices specifically designed for the application used. SHM does
not name any specific method or technology

Supportability.

Supportability means that thermal, environmental, and mechanical deterioration of materials and
structures fabricated using the selected manufacturing processes and joining methods have been
identified and that acceptable quality and cost-effective preventive methods and/or in-service repair
methods are either available or can be developed in a timely manner.

Task Applicability

A set of conditions that leads to the identification of a task type when a specific set of characteristics of
the failure cause being analyzed would be discovered and/or corrected as a result of the task being
accomplished.

Task Effectiveness

A specific set of conditions that leads to the selection of a task already identified to be applicable. Avoids,
eliminates, or reduces the negative consequences of the failure to an extent that justifies doing the task at
the selected interval.

Threshold

See "Interval - Initial".

Threshold Period

A period during which no occurrences of the failure can reasonably be expected to occur after the item
enters into service.

Time Limited Dispatch

Time Limited Dispatch (TLD) refers to the process of obtaining type design approval of engines with
degraded electronic engine control systems.

TLD analysis focuses on redundancy when these systems are to be dispatched with Faults present for
limited time intervals before maintenance actions are required

CS-E CSE 1030 and associated AMC refers

Type Certification Basis

An agreed set of airworthiness requirements a product must be compliant with in order to obtain a Type
Certificate

UAV

A reusable aircraft which is designed to operate by being remotely piloted (no human pilot or passengers
on board) or automatically flying a pre-programmed flight profile.

UAV System (May also be called a UAS)

UAV System (May also be called a UAS)

Comprises individual UAV System elements consisting of the unmanned aerial vehicle (UAV), the UAV
control station and any other UAV System elements necessary to enable flight, such as a command and
control data link, communication system and take-off and landing element. There may be multiple UAV,
UCS, or take-off and landing elements within a UAV System

Visual Check

A visual check is an observation to determine that an item is fulfilling its intended purpose. Does not
require quantitative tolerances. This is a failure finding task.
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Wear Damage

Physical deterioration of the surface of an item due to relative motion between two parts in contact.

3.2. ABBREVIATIONS AND ACRONYMS

14CFR
AC
ADS
AFGS
AFI
AFPD
AFR
AMC
APC
APS
APU
AR
ARSAG

BARO VNAV

BIT
CAD
CDR
CFD
CFR
CofG

Cl
CNS/AT
Commbél
CSA
CSClI
Csl
DoD
DOD
EASA
ECP
ECS

E3
EHMS
EMACC
EMAR
EMAR 21

EMI

EMP
EMS
EPS
FAA
FAR
FCA

Title 14, Code of Federal Regulations
Advisory circulars

Aeronautical Design Standard

Air Force Guide Specification

Air Force Instruction

Air Force Policy Directive

Air Force Regulation

Acceptable Means of Compliance

Aircraft pilot coupling

Auxiliary power system

Auxiliary power unit

Army Regulation

Aerial Refuelling Systems Advisory Group
Barometric vertical navigation

Built-in-test

Cartridge actuated devices

Critical design review

Computational fluid dynamics

Code of Federal Regulations

Centre of gravity

Configuration item

Communication, navigation, surveillance/air traffic management
Commercial

Configuration status accounting
Computer software configuration item
Critical safety item

Department of Defense

Domestic object damage

European Aviation Safety Agency
Engineering change proposal
Environmental control system
Electromagnetic environmental effects
Engine health monitoring systems
European Military Airworthiness Certification Criteria
European Military Airworthiness Requirements
Certification of military aircraft and related products, parts and appliances, and
design and production organisations
Electromagnetic interference
Electromagnetic pulse

Environmental management system
Emergency power system

Federal Aviation Administration

Federal Acquisition Regulation

Functional configuration audit
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FMECA Failure modes, effects, and criticality analysis
FMET Failure modes and effects testing
FOD Foreign object damage
FRACAS Failure report and corrective action system
FSCAP Flight safety critical aircraft part
g Acceleration or load factor in units of acceleration of gravity
GSE Ground Support Equipment
HCF High cycle fatigue
HERF Hazards of electromagnetic radiation to fuel
HERO Hazards of electromagnetic radiation to ordnance
HERP Hazards of electromagnetic radiation on personnel
HUD Head-up display
ICD Interface control document
1/0 Input/output
JACG Joint Aeronautical Commanders Group
JFS Jet fuel starter
JSSG Joint Service Specification Guide
LCF Low cycle fatigue
LEP Laser eye protection
MAWA Military Airworthiness Authorities
MSL Mean sea level
MWL Maximum wear limit
NATO North Atlantic Treaty Organization
NBC Nuclear, biological, and chemical
NDI Nondestructive inspection
NFPA National Fire Protection Association
NVIS Night vision imaging system
OEM Original Equipment Manufactured
OFP Operational flight program
PAD Pyrotechnic actuated devices
PCA Physical configuration audit
PDR Preliminary design review
PFR Primary flight reference
PIO Pilot-induced oscillations
PLA Power lever angle
PLOC Probability loss of control
POD Probability of detection
PTO Power take-off
PVI Pilot vehicle interface
RAT Ram air turbine
RF Radio frequency
RNAV Radio navigation
RNAV VNAV  Radar navigation vertical navigation
RNP Required navigation performance
ROA Remotely operated aircraft
RVSM Reduced vertical separation minima
RTO Refused takeoff
SAE Society of Automotive Engineers
SAWE Society of Allied Weight Engineers
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SDIMP Software development integrity master plan
SDP Software development plan
SFAR Special Federal Aviation Regulation
SOF Safety-of-flight
SPM System program manager
SRS Software requirements specification
SSHA Subsystem hazard analysis
STANAG Standardization agreement
STLDD Software top-level design document
TBD To be determined
TEMP Test and evaluation master plan
TO Technical order
TSO Technical standard order
UAS Unmanned air system
UAV Unmanned air vehicle
VCF Vehicle control function
VCMS Vehicle control and management system
VL/ML Limit speed
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SECTION 4 - SYSTEMS ENGINEERING

This section details the minimum necessary criteria to establish, verify, and maintain an airworthy design.
The criteria go beyond pure airworthiness certification, covering best practice with respect to ensuring
initial design certification, continuing airworthiness and through life quality management.

Included within the scope of this section are:

1 Definition of a robust set of design criteria addressing all aspects of safety, at the system, sub-
system and component levels, including coverage of system integration and software aspects;

1 The use and validation of design and performance verification analysis tools, prediction methods,

models, and/or simulations;

The process for materials selection and validation of material properties;

Manufacturing and quality processes and procedures;

The production and management of the operator maintenance manual,

Platform design & build standard and configuration control.

= =4 —a -

The criteria are expected to form part of an over-arching process that has been establish, undertaken and
maintained. The process will be selected to suit the specific needs and constraints of the capability,
product and/or service, typically EMAR 21.

It is expected that the selected process can be integrated into the companion qualification process.

TYPICAL CERTIFICATION SOURCE DATA

. Reliability, quality, and manufacturing program plans

. Contractor policies and procedures

. Durability and damage tolerance control plans

. Work instructions

. Process specifications

. Production/assembly progress reports

. Quality records

. Defect/failure data

. Failure modes, effects, and criticality analysis (FMECA) documentation
10. Tech data package

11. As-built list to include part numbers/serial numbers for all critical safety
items/components

12. List of deviations/waivers and unincorporated design changes

13. List of approved class | engineering change proposals (ECPs)

14. Proposed DD Form 250, Material Inspection and Receiving Report
15. Configuration management plans/process description documents
16. Diminishing Manufacturing Sources Plan

17. Obsolete Parts Plan

18. Test reports

19. Test plans

20. FAA Airworthiness Directives and Advisory Circulars

21. Manufacturer-issued service bulletins

22. Civil aviation authority certification plan

23. Civil aviation authority certification basis

24. Civil aviation authority certification report

© 0 N O Ul W N P
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25. System Safety Analysis Report

CERTIFICATION CRITERIA

4.1. DESIGN CRITERIA.

4.1.1 The design criteria, including requirements and rules, shall adequately address safety for mission
usage, full permissible flight envelope, duty cycle, interfaces, induced and natural environment, inspection
capability, and maintenance philosophy.

Consideration should be given to:

a. Defining processes for requirements allocation and design criteria definition/tailoring;

b. Ensuring traceability between design criteria, requirements, solutions and verification/validation
activities;

c. High level mission and safety requirements;

d. Extending the design criteria to cover use and impact of (complex) GSE as part of the maintenance
philosophy.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | Appropriate design criteria Def-Stan 00-970 | 00-970 P1 S1
paragraphs of JSSG-2000, Reference: | 00-970 P1 S2
2001, 2005, 2006, 2007, 2008, 00-970 P1 S4
2009, 2010, and others 00-970 P1 S6

00-970 P1 S7

00-970 P7 S9 L900/1 4

00-970 P7 S9 L906 7.14
STANAG | 4671.21

Reference: | 4671.45

4671.141

4671.143

4671.251

4671.301

4671.601

4671.611

4671.1309

4671.1529

FAA Doc: | 14CFR references: 23.21-23.3, EASACS | cs23.21
25.21-25.33 Reference: | CS 23.45

CS 23.141
CS 23.143
CS 23.251
CS 23.301
CS 23.601
CS 23.611
CS 23.1309
CS 23.1529
CS 2521
CS 25.101
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Information Sources

CS 25.143
CS 25.251
CS 25.301
CS 25.601
CS 25.611
CS 25.1309
CS 25.1529
CS27.21
CS 27.45
CS 27.141
CS 27.143
CS 27.251
CS 27.301
CS 27.601
CS 27.611
CS 27.1309
CS 27.1529
CS29.21
CS 29.45
CS 29.141
CS 29.143
CS 29.251
CS 29.301
CS 29.601
CS 29.611
CS 29.1309
CS 29.1529

4.1.2 The design criteria shall address all components, system and subsystem interfaces, and software.

Consideration should be given to:
a. Identification of critical safety items within the design solution;
b. Safety critical functions and functional chains.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

Appropriate design criteria
paragraphs of JSSG-2000,
2001, 2005, 2006, 2007, 2008,
2009, 2010, and others

Def-Stan 00-970
Reference:

00-970 P1 S1
00-970 P1 2.16.19

00-970 P13.1.3

00-970 P1 3.10.33-3.10.37
00-970 P1 S4

00-970 P1 S6

00-970 P1 6.5.33-6.5.47

STANAG
Reference:

4671.601
4671.1301

4671.1309
4671.1351
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Information Sources

FAA Doc:

14CFR references: 23.21,
23.601-23.629, 25.601-25.631

EASA CS
Reference:

CS 23.601
CS 23.1301

CS 23.1309
CS 23.1351
CS 25.601

CS 25.1301
CS 25.1309
CS 25.1703
CS 25.1705
CS 27.601

CS 27.1301
CS 27.1309
CS 27.1351
CS 29.601

CS 29.1301
CS 29.1309
CS 29.1351

4.1.3 For commercial derivative air vehicles, the air vehicle's certification basis shall address all design
criteria appropriate for the planned military usage.

Consideration should be given to:
a. Ensuring the intended military utilisation and flight envelope of the air vehicle are shown to be wholly
within the existing commercial certification basis;
b. Identifying any military "delta" conditions and environments over and above those covered by the
commercial certification.

Information Sources

Comm’'l Doc:
DoD/MIL Doc: | Appropriate design criteria Def-Stan 00-970 | The Def Stan 00-970
paragraphs of JSSG-2000, Reference: | requirement appropriate to the
2001, 2005, 2006, 2007, 2008, aircraft and role being
2009, 2010, and others considered.
STANAG | The STANAG requirement
Reference: | appropriate to the aircraft and
role being considered.
FAA Doc: | 14CFR references: 23.21, EASA CS | The EASA requirement
23.601-23.629, 25.601-25.631 Reference: | appropriate to the aircraft and

role being considered.

4.1.4 Failure conditions shall be adequately addressed in the design criteria.

Consideration should be given to:
a. Hazard ldentification and Analysis;
b. Definitions of operating envelopes, classes of airspace, restrictions and placard limitations.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

Def-Stan 00-970
Reference:

00-970 P11.1.13
00-970P11.1.14
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Information Sources

00-970 P1 S4
00-970 P1 S6 Par. 1.1

STANAG
Reference:

4671.572-4671.575
4671.1309

FAA Doc:

EASA CS
Reference:

CS 23.571-23.575
CS 23.1309

CS 25.571
CS 25.1309
CS 27.571
CS 27.1309
CS 29.571
CS 29.1309

4.2. TOOLS AND DATABASES.

4.2.1 All tools, methods, and databases used in the requirements definition/allocation, design, risk control
and assessments of safety shall be adequately validated and/or certified.

Consideration should be given to:
a. Ensuring all design and performance verification analysis tools, prediction methods, models, and/or
simulations are applied appropriately and exhibit accuracy commensurate with their application.

Information Sources

Comm'l Doc:

DoD/MIL Doc: Appropriate design criteria Def-Stan 00-970
paragraphs of JISSG-2000, Reference:

2001, 2005, 2006, 2007, 2008

’ L] L] 1 ’ TANA

2009, 2010, and others S G
Reference:
FAA Doc: | Refer to technical point of EASA CS
contact for this discipline (listed Reference:

in section A.2)

4.3. MATERIALS SELECTION.

4.3.1 The material selection process shall use validated and consistent material properties data,
including design mechanical and physical properties such as material defects, and corrosion and
environmental protection requirements.

Consideration should be given to:
a. The impact of processing (joints, coating, aging) on material properties adequately assessed for

intended design.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

Def-Stan 00-970
Reference:

00-970 P1 3.2.3-3.2.4
00-970 P1 3.2.8-3.2.20

00-970P14.1.4
00-970 P1 4.1.8-4.1.12
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Information Sources

00-970 P14.1.13-4.1.33
00-970 P1 6.2.54
00-970 P7 S2 L200 3-4
00-970 P13 1.4.5.9

STANAG
Reference:

4671.307
4671.603

4671.609
4671.613
4671.1123

FAA Doc: | DOT/FAA/AR-MMPDS-01

EASA CS
Reference:

CS 23.307
CS 23.603

CS 23.609
CS 23.613
CS 23.1123
CS 25.307
CS 25.603
CS 25.609
CS 25.613
CS 25.1123
CS 27.307
CS 27.603
CS 27.609
CS 27.613
CS 27.1123
CS 29.307
CS 29.603
CS 29.609
CS 29.613
CS 29.1123

4.4. MANUFACTURING AND QUALITY.

4.4.1 Key product characteristics for manufacturing shall be identified.

Consideration should be given to:

a. Identifying all critical safety items (CSI).
b. Analysing CSl installations taking account of, for instance: weight bearing requirements, physical space
and access, and thermal and other environmental conditions.
c. Recording the key characteristics of those CSlIs along with any associated tolerances.
d. Identifying approaches for verification of these characteristics during manufacture, operation and

maintenance.

Information Sources

Comm'l Doc: | ASME Y14.5 "Dimensioning

and Tolerancing" AS 9100

DoD/MIL Doc: | ASC/EN Manufacturing

Development Guide, Section

Def-Stan 00-970

00-970P13.1.1
00-970 P14.0.1
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Information Sources

6.5, "Key Characteristics and
Processes" AFI 63-501

Reference:

00-970P14.1.4
00-970 P14.3.1
00-970 P1 S6

STANAG
Reference:

4671.305
4671.601

4671.603
4671.609
4671.1309

FAA Doc:

14CFR reference: 23.601-
23.605, 25.601-25.603

EASA CS
Reference:

CS 23.305
CS 23.601

CS 23.603
CS 23.609
CS 23.1309
CS 25.302
CS 25.305
CS 25.601
CS 25.603
CS 25.609
CS 25.1309
CS 27.305
CS 27.309
CS 27.601
CS 27.602
CS 27.603
CS 27.609
CS 27.1309
CS 29.305
CS 29.309
CS 29.601
CS 29.602
CS 29.603
CS 29.609
CS 29.1309

4.4.2 Key product characteristic requirements shall be ensured by appropriate manufacturing processes.

Consideration should be given to:

a. Listing critical processes and organisations approved to carry them out;
b. Ensuring that approved organisations have sufficient capacity and competency;
c. Utilising an existing organisation approval (e.g. EMAR 21, EASA Part 21).

Information Sources

Comm'l Doc:

ASME Y14.5 "Dimensioning
and Tolerancing" AS 9100

DoD/MIL Doc:

ASC/EN Manufacturing

Def-Stan 00-970

00-970 P14.1.8

Edition Number : 2.0

Edition Date: 24 Jan 13

Status: Endorsed

Page 37/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

Information Sources

Development Guide, Section
6.6, "Variability Reduction," for
additional information on Cpk,
Critical Processes, and
Process Control Plans AFI 63-
501

Reference:

00-970 P14.6.1-4.6.14
00-970 P14.7.1-4.7.9

STANAG
Reference:

4671.601
4671.605

4671.613
4671.621

FAA Doc:

14CFR references: 23.601-
23.605, 25.601-25.603

EASA CS
Reference:

CS 23.601
CS 23.605

CS 23.613
CS 23.621
CS 25.601
CS 25.605
CS 25.613
CS 25.621
CS 27.601
CS 27.602
CS 27.605
CS 27.613
CS 27.621
CS 29.601
CS 29.602
CS 29.605
CS 29.613
CS 29.621

4.4.3 All critical manufacturing process controls shall exist to assure key product characteristic
requirements are met.

Consideration should be given to:

a. The approval granted to the manufacturing facility should be in accordance with EASA CS 21A Sub-
part G, or equivalent, and this approval should cover process controls;
b. Non-destructive inspection (NDI) accept/reject criteria

Information Sources

Comm'l Doc:

ASME Y14.5 "Dimensioning
and Tolerancing" AS 9100

DoD/MIL Doc:

ASC/EN Manufacturing
Development Guide AFI 63-
501

Joint Aeronautical

Commander's Group's
Performance Based Product
Definition Guide, Section 5.0,
"Performance Based
Approach,”  for  additional
information on Product
Acceptance Criteria.

Def-Stan 00-970

00-970P14.1.4

Reference: | 00-970 P1 4.6
00-970 P1 4.7
STANAG | 4671.605
Reference: | 4671.613
4671.621
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Information Sources

FAA Doc: | 14 CFR references: 23.601- EASA CS | cs 23.605
23.605, 25.601-25.603 Reference: | CS 23.613

CS 23.621
CS 25.605
CS 25.613
CS 25.621
CS 27.602
CS 27.605
CS 27.613
CS 27.621
CS 29.602
CS 29.605
CS 29.613
CS 29.621

4.4.4 Production allowances and tolerances shall be within acceptable limits and assure conformance to
design.

Consideration should be given to:

a. A suitable process is in place to ensure that the ‘as-built' configuration matches the 'as designed'
configuration.

b. The approval granted to the manufacturing facility should be in accordance with EASA CS 21A Sub-
part G, or equivalent, and this approval should assure conformance to design through the application of
suitable assurance processes.

Information Sources

Comm'l Doc: | ASME Y14.5 "Dimensioning
and Tolerancing" AS 9100
DoD/MIL Doc: | ASC/EN Manufacturing Def-Stan 00-970 | 00-970 P1 2.1.27
Development Guide, Section 5, Reference: | 00-970 P1 4.1.4
“Quality Systen 00-970 P1 4.4.54
6.6 "Variability Reduction" AFI
63-501 Joint Aeronautical 00-970 P1 4.5.4
Commander's Group's 00-970 P1 4.4.62
"Engineering and 00-970 P1 4.18.4
Manufacturing Practices for 00-970 P7 L805 7
Defect Prevention"
FAR Part 46, "Quality STANAG | 4671.603
Assurance” Reference: | 4671.605
4671.619
4671.623
4671.625
FAA Doc: | 14CFR reference: 23.601- EASA CS | ¢S 23.603
23.605, 25.601-25.603 Reference: | CS 23.605
CS 23.619
CS 23.623
CS 23.625
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Information Sources

CS 25.603
CS 25.605
CS 25.619
CS 25.623
CS 25.625
CS 27.602
CS 27.603
CS 27.605
CS 27.619
CS 27.623
CS 27.625
CS 29.602
CS 29.603
CS 29.605
CS 29.619
CS 29.623
CS 29.625

4.4.5 Line Deleted

Information Sources

Comm'l Doc:

DoD/MIL Doc: | JSSG-2006 Appendix A: Def-Stan 00-970 | Line Deleted
A.3.11.6,A4.11.6 Reference:

STANAG
Reference:

FAA Doc: | Refer to technical point of EASA CS
contact for this discipline (listed Reference:
in section A.2)

4.5. OPERATOR'S AND MAINTENANCE MANUALS/TECHNICAL ORDERS.

4.5.1 Processes shall be in place to identify and document all restrictions, warnings, and cautions.

Consideration should be given to:

a. Processes should contain procedures for identifying and documenting all restrictions, warnings, and
cautions;

b. Processes should contain procedures for identifying which documents particular restrictions, warnings,
and cautions should be recorded in (i.e. aircrew or groundcrew manual etc);

c. Processes should be regularly reviewed for applicability and to ensure complete coverage of the air
vehicle;

d. Processes should include provision for updating original information as necessary;

e. Reference should be made to Line 16.1.2 - 'Verify that cautions and warnings are included in
maintenance manuals, aircrew checklists, and ground crew checklists'.

Information Sources

Comm’l Doc: | |
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Information Sources

DoD/MIL Doc:

MIL-STD-38784, Standard
Practice for Manuals,
Technical: General Style and
Format Requirements

Def-Stan 00-970
Reference:

STANAG
Reference:

4671.1501
4671.1529

4671.1541
4671.1581
4671.1589
4671 Appendix G

FAA Doc:

14CFR reference: 23.1581,
25.1581, 23.1541, 25.1541

EASA CS
Reference:

CS 23.1501
CS 23.1529

CS 23.1541
CS 23.1581
CS 23.1589
CS 23 Appendix G
CS 25.1501
CS 25.1529
CS 25.1541
CS 25.1581
CS 25.1591
CS 25 Appendix H
CS 27.1501
CS 27.1529
CS 27.1541
CS 27.1581
CS 27.1589
CS 27 Appendix A
CS 29.1501
CS 29.1529
CS 29.1541
CS 29.1581
CS 29.1589
CS 29 Appendix A

4.5.2 Line Deleted

Information Sources

Comm'l Doc:

DoD/MIL Doc: | MIL-STD-38784, Standard Def-Stan 00-970
Practice for Manuals, Reference:
Technical: ngeral Style and STANAG

Format Requirements.
Reference:
FAA Doc: | 14CFR reference: 23.21, EASA CS
25.21, 23.601, 25.601, Reference:

23.1301, 25.1301

4.5.3 Procedures shall be in place for establishing and managing flight vehicle integrity.

Consideration should be given to:
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a. Structural, propulsion, and systems integrity through-life.

b. Ensuring that the correct mix of specialists is involved from across the maintenance and operational
aspects of the platform, and that representation is consistent.

c. The intended usage of the air vehicle

Information Sources
Comm'l Doc:
DoD/MIL Doc: | MIL-HDBK-515, Weapon Def-Stan 00-970 | 00-970 Pt 1 3.2.2
System Integrity Guide MIL- Reference: | 00-970 Pt 1 3.2.3
STD-1530, Aircraft Structural 00-970 Pt 1 3.2.21
:\;Ilfﬁglzlngé?8g;g$1, 00-970 Pt 1 3.2.22
Avionics/Electronics  Integrity 00-970 Pt13.2.29
JSSG-2001A: 3.3.5.1, 3.3.7.1 STANAG | 4671.570
JSSG-2009: Appendix | Reference: | 4671.572
4671.573
FAA Doc: EASACS | cs 23.571
Reference: | CS 23.572
CS 23.573
CS 25.302
CS 25.571
CS 27.571
CS 29.571

4.6. CONFIGURATION IDENTIFICATION.

4.6.1 The functional baseline shall be properly documented, established, and brought under
configuration control.

Consideration should be given to:

a. Methods used to document the functional baseline - requirements capture;

b. Methods used to maintain, and amend as necessary, the functional baseline ensuring that an audit trail
is kept of changes;

c. Methods used to establish and maintain configuration control;

d. Methods used to assure configuration control - QA processes.

Information Sources
Comm’'l Doc:

DoD/MIL Doc: | MIL-STD-961E, Defense and Def-Stan 00-970
Program Unique Specifications Reference:
iormat and Content, Appendix STANAG
MIL-HDBK-61A, Configuration Reference:
Management, sections 3, and
5.5.1 Configuration Baselines
for definitions and purposes of
configuration baselines

FAA Doc: | 14CFR reference: 23.21, EASA CS
25.21, 23.601, 25.601, Reference:
23.1301, 25.1301
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4.6.2 The product baseline shall be properly documented, established, and brought under configuration
control.

Consideration should be given to:

a. Methods used to document the product baseline - requirements capture;

b. Methods used to maintain, and amend as necessary, the product baseline ensuring that an audit trail is
kept of changes;

c. Methods used to establish and maintain configuration control;

d. Methods used to assure configuration control - QA processes.

Information Sources

Comm'l Doc:

Def-Stan 00-970
Reference:
STANAG
Reference:

DoD/MIL Doc: | MIL-STD-961E, Defense and

Program Unique Specifications
Format and Content, Appendix
A

MIL-HDBK-61A, Configuration

Management, sections 3, and
5.5.1 Configuration Baselines
for definitions and purposes of
configuration baselines

EASA CS
Reference:

FAA Doc: | 14CFR reference: 23.21,

25.21, 23.601, 25.601,
23.1301, 25.1301

4.7. CONFIGURATION STATUS ACCOUNTING.

4.7.1 A configuration management system shall have the capability to track the configuration of safety-
critical items.

Consideration should be given to:

a. Ensuring that all safety-critical items (including the engine) have been included;
b. Provision of QA checks for system effectiveness;

c. Provision of a clear and unambiguous interface showing when events are due;
d. Ability to demonstrate the history of items included.

Information Sources
Comm’'l Doc:
DoD/MIL Doc: | MIL-HDBK-61A, Configuration Def-Stan 00-970
Management, section 7 Reference:
Conflgur.atlon Status STANAG
Accounting for purpose of _
CSA, lifecycle considerations, Reference:
and information to be captured.

FAA Doc: | 14CFR reference: 23.21, EASA CS
25.21, 23.601, 25.601, Reference:

23.1301, 25.1301
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SECTION 5 - STRUCTURES

This section covers criteria for the design, installation, arrangement and compatibility of the air vehicle
structure.

The air vehicle structure includes the fuselage, wing (fixed or rotating), empennage, structural elements of
landing gear, the control system, control surfaces, drive system, rotor systems, radome, antennae, engine
mounts, nacelles, pylons, thrust reversers (if not part of the engine), air inlets, aerial refuelling
mechanisms, structural operating mechanisms, structural provisions for
equipment/payload/cargo/personnel, etc.

TYPICAL CERTIFICATION SOURCE DATA

1. Design criteria

2. Loads analyses

3. Internal load and stress analyses

4. Materials, processes, corrosion prevention, non-destructive evaluation and repair data
5. Results from any design development tests conducted

6. Proof test results

7. Flutter, mechanical stability and aeroservoelastic analyses
8. Loads wind tunnel test data

9. Flutter wind tunnel test data

10. Ground vibration test results

11. Damage tolerance and durability analyses

=
N

. Component/full-scale static and fatigue test results
. Live fire test results and ballistic analysis

. Bird strike test and analysis results

. Arresting wire strike test and analysis results
. User and maintainer manuals, or equivalent

. Flight operating limits

. Strength summary and operating restrictions
. Damage tolerance and durability test results
. Full-scale durability test results

. Functional test results

. Flight loads test results

. Instrumentation and calibration test results

. Control surface, tabs and damper test results
. Thermoelastic test results

. Limit-load rigidity test results

. Flight flutter test results

. Mass properties control and management plan (interface)
. Weight and balance reports (interface)

. Inertia report

. Design trade studies and analyses

. Fuel system test results

. Results of actual weighing

. Weight and balance handbook, or equivalent
35. Hazard analysis

W W W W WNDNDNDNDNDNDNNNMNNREPEPRERPRPRPEEREPR
A W NP OO0 NOOOOOPR WDNPREPOOOOONOOOO MW
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36. Environmental criteria and test results

37. Vibration and acoustic test results

38. Aircraft tracking program

39. Landing gear and airframe drop test plans and results

40. Mechanical stability test plans and results

41. Whirl test plans and results

42. Tie-down test plans and results

43. Structural description report

44. Tipover and rollover stability analyses

45. External store interface and release data

46. Ground and/or air transport rigging procedures, interface loads, and associated
inspection requirements

47. Failure modes, effects, and criticality analysis (FMECA) documentation

48. Ground and rotor blade clearance dimensional data

49, Loss of lubrication testing

50. Heat generation/rejection analysis

51. Airframe and component fatigue analyses and test results

52. Hydraulic and Control System ARAPO test r ¢

CERTIFICATION CRITERIA

5.1. LoaADs.

5.1.1 Verify that the limit loads used in the design of the aircraft include the maximum and most critical
combinations of loads that can result from authorized ground and flight loading conditions for the air
vehicle. These include loads during piloted or autonomous manoeuvres, loss of control manoeuvres,
gusts, turbulence, take-off, landing, catapult (if applicable), shipboard and land based arrestments (if
applicable), ground operations, maintenance activity, systems failures from which recovery is expected,
and loads expected to be seen throughout the specific lifetime of usage.

Typical system failures shall include:
Tyre failures, Propulsion system failures, Radome failures, Mechanical failures, Hydraulic failures, Flight
control system failures, Transparency failures, Hung stores and other failures.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | JSSG-2006: A.3.2.9, A.4.2.9 Def-Stan 00-970 | 00-970 P1 3.1.2
Reference: | 00-970 P1 3.1.4

00-970 P13.1.6
00-970 P1 3.1.16
00-970 P1 3.1.22
00-970 P1 3.2.15
00-970 P13.3.2
00-970P13.4.2
00-970 P1 3.5.3
00-970 P1 3.5.5
00-970 P1 3.6.2
00-970 P14.1.3
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Information Sources

STANAG
Reference:

4671.143
4671.301

4671.305
4671.321
4671.333
4671.345
4671.361

FAA Doc:

14CFR reference:
Section 23.141,

23.305, 23.321,
23.343, 23.361 ;
Section 25.143,
25.321, 25.303,
25.341, 25.343,
25.361;

Section 27.301,

23.301,
23.333,

25.301,
25.331,
25.349,

27.305,

27.321, , 27.341, 27.473 ;

Section 29.301,

29.321, 29.341, 29.473.

29.305,

EASA CS
Reference:

CS 23.143
CS 23.301

CS 23.305
CS 23.321
CS 23.333
CS 23.343
CS 23.361
CS 25.143
CS 25.301
CS 25.303
CS 25.321
CS 25.331
CS 25.341
CS 25.343
CS 25.349
CS 25.361
CS 27.143
CS 27.301
CS 27.305
CS 27.473
CS 29.143
CS 29.301
CS 29.305
CS 29.321
CS29.473

5.1.2 Ultimate loads used in airframe design shall be obtained through the multiplication of limit loads by
prescribed factors of safety.

The factor of safety is not typically lower than 1.5. If a factor of safety is less than 1.5, justification should

be agreed with the Certifying Authority.

For crash case conditions, specific ultimate load factors are to be applied allowing a structural design to

give each occupant every reasonable chance of escaping serious injury.

The aircraft structure shall be designed so that the ultimate loads do not generate stresses higher than
relevant allowable stress values (i.e. rupture).

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG-2006: A.3.2.10,

Def-Stan 00-970

00-970 P13.1.2
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Information Sources

3.2.10.1-6, A.4.2.10, Figure 4 Reference: | 00-970 P1 3.1.4
&5 , 00-970 P13.1.5
JSSQ-ZOOG: Figure 4, pg 459, 00-970 P1 3.1.6
ADiscrete bump; 00-970 P13.1.11
slow speeds up to 50 knots- 00-970 P1 3.5.3
single and doul
(for standard development)
A v I e
. Reference: | 4671.303
hlgh speeds above 50 knots- 4671.305
single and doul 4671.307
(for standard development)
FAA Doc: | 14CFR reference: EASA CS | cs 23.301
Section 23.301, 23.303, Reference: | CS 23.303
23.305, 23.561 CS 23.305
Section  25.301,  25.303, CS 23.561
25.362, 25.561 CS 25.301
Section 27.301, 27.303, CS 25.303
27.305, 27.561 CS 25.362
Section 29.301, 29.303, CS 25.561
29.305, 29.561 CS 27.301
CS 27.303
CS 27.305
CS 27.561
CS 29.301
CS 29.303
CS 29.305
CS 29.561
CS 23.307
CS 25.305
CS 25.307
CS 27.307
CS 29.307

5.1.3 Verify that the limit loads, to be used in the design of elements of the airframe subject to

deterministic design criteria, shall be the maximum and most critical combination of loads which can
result from authorized ground and flight use of the air vehicle, including maintenance activity and system
failures from which recovery is expected.

This requirement defines the load capability that the airframe must possess to achieve adequate
structural safety and economic operation. Where such loads are the result of randomly occurring loads,
the minimum frequency of occurrence of these loads must be defined. This insures the inclusion of loads
which are of sufficient magnitude to size elements of the airframe and whose frequency of occurrence
warrants their inclusion. It is typically only necessary to include loads whose frequency of occurrence is
greater than or equal to 1 x 10-7 per flight.

Information Sources

Comm’l Doc: |
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Information Sources

DoD/MIL Doc:

JSSG-2006: A.3.2.11, A4.2.11

Def-Stan 00-970
Reference:

00-970 P1 3.1.10
00-970 P1 3.1.12

00-970 P13.2.11
00-970 P1 3.2.12
00-970 P1 3.2.13
00-970 P13.2.14

STANAG
Reference:

4671.23
4671.301

4671.307

FAA Doc:

14CFR reference:
Section 23.23, 23.301, 23.305,

23.307 ;

Section 25.23, 25.301, 25.303,
25.305, 25.307 ;

Section 27.301, 27.305, 27.307
Section
29.307

29.301, 29.305,

EASA CS
Reference:

CS 23.23
CS 23.301

CS 23.305
CS 23.307
CS 25.23

CS 25.301
CS 25.303
CS 25.305
CS 25.307
CS 27.301
CS 27.305
CS 27.307
CS 29.301
CS 29.305
CS 29.307

5.1.4 The airframe shall be designed taking account of the loads required under structural impacts such
as bird strike, hail, runway, taxiway, ramp debris, propeller and uncontained fan blade impact;
uncontained engine failure, uncontained high energy rotating machinery failure and other sources of
foreign object damage (FOD), in order to assure the capability of continued safe flight and landing of the
aeroplane after collision. The structural airframe load requirements shall be based upon impact object
characteristics, parameters and data (such as impact object weight, aircraft altitude and speed), that shall
be defined by the appropriate certifying authority.

Two approaches may be followed:
a. The airframe shall be designed in accordance with a statististical assessment of FOD strikes scenarios

as follows:

i. FOD environments shall not result in the loss of the air vehicle, or shall not incapacitate the pilot or

crew with a frequency compatible with the aircraft safety requirements;

ii. FOD environments shall not cause unacceptable damage to the airframe with a frequency equal to
or greater than that allowed by the safety requirements;
b. FOD requirements shall be tailored in accordance with civil airworthiness codes.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG-2006: A.3.2.24

Def-Stan 00-970
Reference:

00-970 P13.2.2
00-970 P13.2.4

00-970 P1 3.2.9
00-970 P1 3.2.10
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Information Sources

00-970 P14.9.1
00-970 P14.9.2
00-970 P14.9.3
00-970 P14.9.4
00-970 P1 4.9.5
00-970 P1 4.9.6
00-970 P1 4.9.7
00-970 P14.9.8
00-970 P14.9.9
00-970 P14.9.10
00-970 P14.9.11
00-970 P14.9.12

STANAG | 4671.609
Reference: | 4671.631
4671.775
FAA Doc: | 14CFR reference: EASACS | cs23.775
Section 23.775 Reference: | CS 25.571
Section 25.631, 25.773, 25.775 CS 25.631
Section 27.239 CS 25.773
Section 29.631 CS 25.775
CS 27.239
CS 29.631

5.1.5 Merged with 5.1.2

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2006: A.3.2.12, A.4.2.12 | Def-Stan 00-970 [ 00-970 P1 3.5.3
Reference: | 00-970 P1 3.1.2
00-970 P1 3.1.4
00-970 P1 3.1.5
STANAG | 4671.301
Reference: | 4671.303
4671.305
4671.307
FAA Doc: | 14CFR reference: EASACS | cs 23.301
Section 23.301, 23.303, Reference: | CS 23.303
23.305, 23.307 CS 23.305
Section  25.301,  25.303, CS 23.307
25.305, 25.307 CS 25.301
7 Section 27.301, 27.303, CS 25.303
27.305, 27.307 CS 25.305
Section  29.301,  29.303, CS 25.307
29.305, 29.307 CS 27.301
CS 27.303
CS 27.305
CS 27.307
CS 29.301
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Information Sources

CS 29.303
CS 29.305
CS 29.307

5.1.6 All sources of repeated loads and associated frequencies shall be identified and included in the

development of the service loads spectra and shall not detract from the airframe service life.

The following operational and maintenance conditions shall typically be included as sources of repeated

Movabl e

loads:

A Manoeuvres

A Gusts

A Suppression Systems

A Vibration and Acoustics
A Landings

A Buffeting

A Effects atioh Pressuris
A Repeated Operations of
A Stored Loads

A Heat FIl ux

A Other loads including

al |

ground

Structures

and

transportation

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG-2006: A.3.2.14.3, Def-Stan 00-970 | 00-970 P1 3.2.11
A.4.2.14 Reference: | 00-970 P1 3.2.13
00-970 P1 3.2.14
STANAG | 4671.570
Reference: | 4671.572
4671.573
FAA Doc: | 14CFR reference: EASACS [ cs 23,571
Section 23.571, 23.572, Reference: | CS 23.572
23.573, 23.574 ; CS 23.573
Section 25.571 ; CS 23.574
Section 27.571 ; CS 25,571
Section 29.571. CS 27.571
CS 29.571

5.1.7 The aircraft airframe shall be designed for the power or thrust of the installed propulsion system.
This includes the ground and flight conditions of intended use, including system failures, and the
capabilities of the propulsion system and crew. This should also take into account the flight and ground
loads, including gyroscopic loads and forces associated with the power or thrust of the installed
propulsion system, over all ranges of thrust and torque from zero to maximum.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2006: A.3.2.17, A.4.2.17 | Def-Stan 00-970 | 00-970 P1 3.1.13
Reference:
STANAG | 4671.321
Reference: | 4671.371
FAA Doc: | 14CFR reference: EASACS | cs 23.371
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Information Sources

Section 23.371
Section 25.321, 25.371

Reference:

CS 25.321
CS 25.371

5.1.8 In the generation of loads, consideration should be given to flight control and automatic control
devices, including load alleviation and ride control devices. This shall include all Flight Control and ACS
operating modes (operative, inoperative, and transient) and identified system degradations.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG-2006: A.3.2.18 and
A.4.2.18

Def-Stan 00-970
Reference:

00-970 P1 3.10.54
00-970 P1 3.10.55

00-970 P1 3.10.56
00-970 P1 3.10.57
00-970 P1 3.10.58
00-970 P1 3.10.59

STANAG
Reference:

4671.141
4671.321

4671.331
4671.337
4671.395
4671.459
4671.683
4671.1329

FAA Doc:

14CFR reference:
Section 23.321, 23.331,

23.337, 23.683, 23.1329 ;
Section 25.321, 25.331 25.337
25.395, 25.683 25.1329 ;
Section 27.141, 27.321, 27.337
27.395, 27.683 27.1329 ;
Section 29.141, 29.321, 29.337
29.395, 29.683 29.1329.

EASA CS
Reference:

CS 23.141
CS 23.321

CS 23.331
CS 23.337
CS 23.395
CS 23.683
CS 23.1329
CS 25.321
CS 25.331
CS 25.337
CS 25.395
CS 25.683
CS 25.1329
CS 27.141
CS 27.321
CS 27.337
CS 27.395
CS 27.1329
CS 29.141
CS 29.321
CS 29.337
CS 29.395
CS 29.683
CS 29.1329
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5.1.9 Flight loading conditions shall reflect all flight operations including but not limited to symmetric,
asymmetric, directional and evasive manoeuvres, turbulence, aerial refuelling and delivery, speed and lift
control, braking wheels in air, extension and retraction of landing gear, pressurisation, aero elastic
deformation effects and dynamic response during flight operations.

Symmetric and asymmetric flight operations shall include symmetric
loadings as well as adverse trim conditions.

and asymmetric fuel and payload

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG-2006: A.3.4.1, A.3.4.1.1- | Def-Stan 00-970 | 00-970 P1 3.1.2

15 Reference: | 00-970 P1 3.1.16
JSSG-2006: Power Spectrum 00-970 P1 3.1.29
Equation on pg 264 under 00-970 P1 4.20.18
A.3.4.1.6 (for standard 00-970 P1 4.20.19
development) STANAG | 4671321
JSSG-2006:  Table Xl Reference: | 4671.331
ATurbul ence Fi g
pg 441 (for standard
development)

FAA Doc: | 14CFR reference: EASACS | cs23.321
Section 23.321, 23.331; Reference: | CS 23.331
Section 25.301, 25.321, 25.331 CS 25.301
; CS 25.321
Section 27.321 ; CS 25.331
Section 29.321. CS 27.321

CS 29.321

5.1.10 Ground loads (static and dynamic) are considered to be external loads and inertia forces that act
upon an aeroplane structure. Of the many ground load conditions that exist, which include but are not
limited to Taxiing, Turns, Pivoting, Braking, Takeoffs, Landings, ground/embarked operations, ski
equipped air vehicles manoeuvres, maintenance and such uncontrollable effects as ground winds,
crashes and uncontrolled ditching, each specified ground load condition and it's external reactions must
be placed in equilibrium with the linear and angular inertia forces present.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG-2006: A.3.4.2, 3.4.2.1- Def-Stan 00-970 | 00-970 P1 3.11.2
11, 3.4.2.12 and 15, 4.4.2 Reference: | 00-970 P1 3.1.13
00-970 P1 4.20.17
STANAG | 4671.301
Reference: | 4671.471
4671.473
4671.497
4671.499
4671.511
FAA Doc: | 14CFR reference: EASACS | cs23.471
Section 23.471, 23.473, Reference: | CS 23.473
23.497, 23.499, 23.505, 23.511 CS 23.497
; CS 23.499
Section 23.511, 25.471, CS 23.505
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Information Sources

25.473, 25.489, 25.511, 25.519 CS 23.511
; CS 25471
Section 27.471, 27.473, CS 25.473
27.497, 27.501, 27.549 ; CS 25.489
Section 29.473, 29.481, CS 25511
29.497, 29.501, 29.511. CS 25.519
CS 27.471
CS 27.473
CS 27.497
CS 27.501
CS 27.549
CS29.471
CS 29.473
CS 29.481
CS 29.497
CS 29.501
CS 29511

5.1.11 The airframe, although it may be damaged in emergency landing conditions on land or water,
shall be designed to protect personnel during crash landings.

The intent of this requirement is to establish crash load factors for structural requirements of airframe
installations and backup structures required to protect personnel during crash landings.

The airframe should provide a protective shell surrounding the personnel, and should minimise the loads
experienced by personnel so that (hopefully) they will be less than human tolerance limits. Mass items
are to be supported in such a manner so as to prevent lethal or injurious blows to personnel.

Consideration should be given to:
a. Seat installations;

b. Fuel tanks and installations;

c. Fixed and removable equipment;
d. Cargo;

e. Litters;

f. Bunks.

The airframe shall also not inhibit personnel egress from an airframe.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | ADS-36 (Army use) Def-Stan 00-970 | 00-970 P1 3.1.13
JSSG-2006: A.3.4.2.11, Table Reference: | 00-970 P1 4.22.2
X1V, iSeat C 00-970 P1 4.22.6
Factors, o pg 4] 00-970 P1 4.22.8
development) 32 00-970 P1 4.22.11

00-970 P1 4.22.23
00-970 P1 4.22.26
00-970 P1 4.22.27
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Information Sources

00-970 P1 4.22.28
00-970 P1 4.22.50
00-970 P1 4.22 52

STANAG | 4671.301
Reference:
FAA Doc: | 14CFR reference: EASACS | cs 23.561
Section 23.471, 23.473, Reference: | CS 23.562
23.497, 23.499, 23.505, 23.511 CS 25.561
; CS 25.562
Section 23.511, 25.471, CS 27.561
25.473, 25.489, 25.511, 25.519 CS 27.562
: CS 29.561
Section  27.471,  27.473, CS 29.562

27.497, 27.501, 27.549 ;

5.2.

STRUCTURAL DYNAMICS.

5.2.1 Verify that the air vehicle, in all configurations including store carriage and system failures, is free
from flutter, whirl flutter, divergence, and other related aeroelastic or aeroservoelastic instabilities,
including transonic aeroelastic instabilities at any point within the flight envelope enlarged at all points by
an airspeed margin of safety.

Also, verify that all aerodynamic surfaces and components of the air vehicle are free from aeroelastic
divergence and that the inlet, transparency, and other aerodynamically loaded panels are designed to
prevent flutter and limited amplitude oscillations when exposed to high transonic or supersonic flow.

Adequate tolerances shall be established for quantities which affect flutter; including speed, damping,
mass balance and control system stiffness.
The aeroservoelastic model shall be validated by tests or other approved methods to be agreed with the

authority.
Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2006: A.3.1.2, A.3.7.1, Def-Stan 00-970 | 00-970 P1 3.10.98
A.3.7.1.2,A3.7.1.4,A.3.7.1.5, Reference: | 00-970 P1 3.10.99
A.3.7.1.6,A.3.7.1.7, A.3.7.2, 00-970 P1 4.8.4
A.3.7.3,A3.3.9, A439 A47 00-970 P1 4.8.10

STANAG | 4671.629
Reference: | 4671.1329
FAA Doc: | 14CFR reference: EASA CS | cs 23.409
Section 23.409, 23.629, Reference: | CS 23.629
23.677, 23.687; CS 23.677
Section25.409, 25.629, 25.677; CS 23.687
Section 27.687; CS 25.409
Section 29.687. CS 25.629
CS 25.677
CS 27.687
CS 29.687

Edition Number : 2.0

Edition Date: 24 Jan 13

Status: Endorsed

Page 54/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

5.2.2 Air vehicle components which are exposed to the airstream shall be designed to prevent any

aeroelastic instability.

All control surfaces and tabs shall be designed for the most severe combination of airspeed and tab
deflection likely to be obtained within the flight envelope for any usable loading condition.

Tab controls must be irreversible unless the tab is properly balanced and has no unsafe flutter

characteristics.

All control surfaces and tabs shall contain sufficient static and dynamic mass balance, or sufficient
bending, torsional, and rotational rigidity; or a combination of these means to prevent flutter; or limited-
amplitude instabilities of all critical modes under all flight conditions for normal and failure operating

conditions of the actuating systems.

In addition, interactions of air vehicle systems, such as the control systems coupling with the airframe,
shall be controlled to prevent the occurrence of any aeroservoelastic instability.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2006: A.3.7.1.1, Def-Stan 00-970 | 00-970 P1 3.9.42
A.3.7.1.3,A.3.7.1.8, A.3.7.2, Reference: | 00-970 P1 3.9.43
A.3.7.3,A.3.7.4,A3.75 A4, 00-970 P1 3.9.44
AA4.75 00-970 P1 3.10.98

00-970 P1 3.10.99

STANAG | 4671.409

Reference: | 4671.677

4671.687
FAA Doc: | 14CFR reference: EASA CS | cs 23.409
Section 23.4009, 23.677, Reference: | CS 23.677
23.687; CS 23.687
Section 25.409, 25.677; CS 25.409
Section 27.687; CS 25.677
Section 29.687. CS 27.629
CS 27.687
CS 29.629
CS 29.687

5.2.3 The airframe structure (including cavities), equipment, and equipment provisions shall withstand
the aeroacoustic loads and the vibrations induced by aeroacoustic loads (including acoustic fatigue) for
the defined service life and usage of the aircraft without cracking or functional impairment.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2006: A.3.5.1, A.4.5.1 Def-Stan 00-970
Reference:
STANAG | 4671.251
Reference: | 4671.570
FAA Doc: | 14CFR reference: EASA CS | cs 23.251
Section 23.25; Reference: | CS 25.251
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Information Sources
Section 25.251; CS 25.771
Section 25.251, 27.771; CSs 27.251
Section 29.251, 29.771 Cs 27.771
CS 29.251
CS 29.771

5.2.4 Moved to 9.4.6

Information Sources

Comm'l Doc:

DoD/MIL Doc: | JSSG-2006: A.3.5.2, A.4.5.2 Def-Stan 00-970 | 00-970 5.2.4
Reference: | 00-970 P1 4.15.78

00-970 P1 4.15.79
00-970 P1 4.24.30
00-970 P1 4.26.76
00-970 P1 4.26.80

STANAG | 4671.1703
Reference:

FAA Doc: EASA CS | cs 23.853
Reference: | CS 23.1431
CS 25.771
CS 25.856
Ccs 27.771
CS 29.771
CS 29.853

5.2.5 The airframe shall be designed such that the structure and components withstand the vibrations
resulting from all vibration sources for the defined service life and usage of the aircraft.

Typical sources of vibration to which the airframe may be exposed are listed below.

a. Forces and moments transmitted to the aircraft structure mechanically or aerodynamically from the
propulsion systems, secondary power sources, propellers, jet effluxes and aerodynamic wakes,
downwashes and vortices (including those from protuberances, speed brakes, wings, flaps, etc.) and
cavity resonances;

b. Forces from gun recoil or gun blast;

c. Buffeting forces;

d. Unbalances, both residual and inherent, of rotating components such as propellers, and rotating
components of engines;

e. Forces from store and cargo carriage and ejection;

f. Forces due to operation from airfields and ships;

g. Structural response due to gusts.

There shall be no vibration or buffeting severe enough to result in structural damage, fatigue cracking or
excessive vibration of the airframe structure or components, under any appropriate speed and power
conditions within the flight envelope.

Excessive vibrations are those structural displacements which result in components of the air vehicle
systems not being fully functional.
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Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG-2006: A.3.5.1 - A3.5.2,
A.4.6.2

Def-Stan 00-970
Reference:

00-970 P14.8.2
00-970 P1 4.8.3

00-970 P14.8.5

00-970 P1 4.8.10
00-970 P14.8.11
00-970 P14.8.12

STANAG
Reference:

4671.251
4671.570

4671.572
4671.573
4671.629
4671.963

FAA Doc:

14CFR reference:
Section 23.251,

23.963;

Section 25.251,
25.683, 25.963;
Section 27.251, 27.659;
Section 29.251, 29.659.

23.629,

25.305,

EASA CS
Reference:

CS 23.251
CS 23.629

CS 23.963
CS 25.251
CS 25.305
CS 25.683
CS 25.963
CS 27.251
CS 27.659
CS 29.251
CS 29.659

5.2.6 Verify that equipment and structure behind and near vents and louvers are designed for the effects
of flow through the vents and louvers during conditions of normal and reverse flows.

Hot gases from auxiliary power units as well as from propulsion systems may be drawn into the airframe
through vents and louvers under some conditions thus damaging equipment and structure. If necessary
to maintain their required usefulness, equipment and structure behind and near vents and louvers shall
be designed for the effects of flow through the vents and louvers during conditions of normal and reverse
flows. Thermal, sand abrasion, rain, ice and other foreign object damage effects are to be covered.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2006: A.3.3.8 Def-Stan 00-970 | 00-970 P1 4.3.2
Reference: | 00-970 P1 4.3.8
00-970 P1 4.3.85
00-970 P1 4.24.9
00-970 P1 4.24.32
00-970 P1 4.24.35
STANAG | 4671.365
Reference: | 4671.609
FAA Doc: | 14CFR reference: EASA CS [ cs 23.365
Section 23.365, 23.6009, Reference: | CS 23.609
23.831, 23.859; CS 23.831

Edition Number : 2.0

Edition Date: 24 Jan 13

Status: Endorsed

Page 57/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

Information Sources

Section 25.365, 25.609,
25.831, 25.859;

Section 27.609, 27.831,
27.859;

Section 29.609, 29.831,
29.859.

CS 23.859
CS 25.365
CS 25.609
CS 25.831
CS 25.859
CS 27.609
CS 27.831
CS 27.859
CS 29.609
CS 29.831
CS 29.859

5.3. STRENGTH.

5.3.1 The airframe structure must be able to support p x limit loads (proof loads) without detrimental,
permanent deformation. At any load up to proof loads, the deformation may not interfere with safe
operation if the aircraft. The ratio p is typically defined between 100% and 115% as to be agreed by the
Certifying Authority.

The airframe structure must be able to support ultimate loads without failure for at least three seconds,
except local failures or structural instabilities between limit and ultimate load are acceptable only if the
structure can sustain the required ultimate load for at least three seconds.

Verification of sufficient strength is required for operations, maintenance functions, occurrences of system
failures, and any tests that simulate load conditions, including modifications, new or revised equipment
installations, major repairs, extensive reworks, extensive refurbishment, or remanufacture.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG-2006: A.3.2.13,
A.3.10.5, A.3.10.9, A.3.10.10
(for standard development);
A.4.10.5, A.4.10.5.1,
A.4.10.5.2, A.4.10.9, A.4.10.10
(for compliance development)

Def-Stan 00-970
Reference:

00-970P13.11
00-970P13.1.4

00-970 P1 3.1.8

00-970 P1 3.1.8a
00-970 P1 3.1.10
00-970 P13.1.11
00-970 P13.1.14
00-970 P1 3.1.22
00-970 P1 3.1.27
00-970 P13.2.2

00-970P13.2.4

00-970 P13.2.11
00-970 P1 3.2.13
00-970 P1 3.2.54
00-970 P1 3.7.43
00-970 P14.1.6

00-970 P14.1.41
00-970 P14.4.35
00-970 P14.4.37
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Information Sources

STANAG | 4671.305
Reference: | 4671.307
4671.321
4671.570
4671.572
4671.573
4671.575
4671.603
4671.613
4671.629
4671.681

FAA Doc: | 14CFR reference: EASA CS | ¢S 23.305
Section 23.305, 23.307, Reference: | CS 23.307

23.573, 23.575, 23.603, CS 23.573
23.613, 23.629, 23.681 ; CS 23.575
Section 25.305, 25.307, CS 23.603
25.571, 25.603, 25.613, CS 23.613
25.629, 25.681 ; CS 23.629
Section 27.305, 27.307, CS 23.681
27.309, 27.603, 27.613 ; CS 25.305
Section 29.305, 29.307, CS 25.307
29.309, 29.571, 29.603, 29.613 CS 25.603
; CS 25.613
CS 25.629
CS 25.681
CS 27.305
CS 27.307
CS 27.309
CS 27.603
CS 27.613
CS 29.305
CS 29.307
CS 29.309
CS 29.603
CS 29.613

5.3.2 Materials selection for use within the airframe structure shall be selected taking into account the
criticality of the application within the airframe structure and the limits of the material properties.
Appropriate selection will take into account, fabrication processes, repair techniques, environmental
changes and the variability of materials through established fabrication and processes, and verification of
suitability shall be demonstrated through appropriate testing, verification and analyses.

The allowable structural properties shall include all applicable statistical variability and environmental
effects, such as exposure to climatic conditions of moisture and temperature; exposure to corrosive and
corrosion causing environments; airborne or spilled chemical warfare agents; and maintenance induced
environments commensurate with the usage of the airframe. Specific material requirements are:

a. Where applicable, average values of crack growth data (da/dN) should be used in the crack growth
analysis;

b. Where applicable, minimum values of fracture toughness should be used for residual strength analysis;
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c. "A" basis design allowables should be used in the design of all critical parts. "A" basis design
allowables should also be used in the design of structure not tested to ultimate load in full scale airframe
static testing. "B" basis design allowables may be used for all other structure.

The processes used to prepare and form the materials for use in the airframe as well as joining methods
shall be commensurate with the material application. Further, the processes and joining methods shall not
contribute to unacceptable degradation of the properties of the materials when the airframe is exposed to
operational usage and support environments.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | MIL-STD-1568 Def-Stan 00-970 | 00-970 P1 3.2.8
MIL-HDBK-1587 Reference: | 00-970 P1 3.2.9
JSSG-2006: A.3.2.19, 00-970 P1 3.2.10
A3.2.19.1, A3.2.19.2 (for 00-970 P1 3.2.39
standard development) 00-970P14.1.2
JSSG-2006: A.4.2.19, 00-970P14.1.4
A4.219.1, A4.219.2 (for 00-970 P1 4.1.13
compliance development) 00-970 P14.1.14

00-970 P14.5.2
00-970 P14.5.4
00-970 P1 4.6.2
00-970 P1 4.7.6
STANAG | 4671.573
Reference: | 4671.603
4671.605
4671.613
4671.625
FAA Doc: | 14CFR reference: EASA CS [ cs23.573
Section 23.573, 23.603, Reference: | CS 23.603
23.605, 23.625 ; CS 23.605
Section 25.573, 25.603, CS 23.613
25.605, 25.625 ; CS 23.625
Section 27.573, 27.603, CS 25.307
27.605, 27.625 ; CS 25.603
Section 29.573, 29.603, CS 25.605
29.605, 29.625 . CS 25.613
CS 25.625
CS 27.603
CS 27.605
CS 27.613
CS 27.625
CS 29.603
CS 29.605
CS 29.613
CS 27.625

5.3.3 Appropriate use of nominal data, design and material selection shall ensure required stresses,
strain and structural strength within airframe component members. The airframe structure must be able to
provide sufficient static strength for reacting all loading conditions loads without degrading the structural
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performance capability of the airframe. Sufficient strength shall be provided for operations, maintenance
functions, and any tests that simulate load conditions.

Consideration should be given to the following aspects (typical values are provided):

a. All structure is designed to nominal dimensional values or 110 percent of minimum values, whichever
is less;

b. The determination of margins of safety is based on the allowable of §5.3.2;

c. Thermal stresses and strains are determined for structures that experience significant heating or
cooling whenever expansion or contraction limited by external or internal constraints. Thermal stresses
and strains are combined with concurrent stresses produced by other load sources in a conservative
manner;

d. In laminated composites, the stresses and ply orientation are compatible and residual stresses of
manufacturing are accounted for, particularly if the stacking sequence is not symmetrical;

e. For each fitting and attachment whose strengths are not proven by limit and ultimate load tests in which
actual stress conditions are simulated in the fitting and surrounding structure, the design stress values are
increased in magnitude by multiplying these loads or stress values by a fitting factor. The fitting factor is
1.15 for all bolted and welded joints and for structure immediately adjacent to the joints. A fitting factor
does not have to be used for continuous lines of rivets installed in sheet-metal joints;

f. The design stress values for bolted joints with clearance (free fit) that are subjected to relative rotation
under limit load or shock and vibration loads, are increased in magnitude by multiplying by a 2.0 bearing
factor times the stress values. This bearing factor does not have to be multiplied by the fitting factor;

g. Structural doors and panels as well as access doors and components with one or more quick-opening
latches or fasteners do not fail, open, vibrate, flap or flutter in flight. The most critical combinations of
latches or fasteners are designed for left unsecure;

h. Castings are classified and inspected, and all castings conform to applicable process requirements. A
casting factor of 1.33 is used. The factors, tests and inspections of this section are applied in addition to
those necessary to establish foundry quality control. The use of castings or C/Hipped parts for primary or
critical applications and/or castings with a casting factor less than 1.33, have successfully completed a
developmental and qualification program. These castings meet the analytical requirements without a
casting factor and meet the service life requirements for both crack initiation and crack growth for flaws
representative of the casting and manufacturing process;

i. Due to the nature of some structural designs or materials, high variability may be encountered around
the nominal design. Such design features must have a minimum level of structural integrity at the
acceptable extremes of dimensions, tolerances, material properties, processing windows, processing
controls, end or edge fixities, eccentricities, fastener flexibility, fit up stresses, environments,
manufacturing processes, etc. In addition to meeting the standard strength requirements, the structure
must have no detrimental deformation of the maximum once per lifetime load and no structural failure at
125 percent of design limit load for the critical combinations of the acceptable extremes.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2006: A.3.3.1.1, Def-Stan 00-970 | 00-970 P1 3.1.3
A.3.10.4, A.3.10.4.1, Reference: | 00-970 P1 3.1.4
A.3.10.4.2, A.3.10.4.3, 00-970 P1 3.1.7

A.3.10.4.4, A.3.10.5 (for

standard development) 00-970P13.1.8

JSSG-2006: A.4.10.4, 00-970 P1 3.1.8a
A.4.10.4.1, A.4.10.4.2, 00-970 P13.1.9

A4.1043, A4.104.4 (for 00-970 P13.4.15
compliance development) 00-970 P1 4.3.85

00-970 P1 4.3.86
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Information Sources

00-970 P1 4.6.10
00-970 P14.7.4
00-970 P14.7.5
00-970 P14.7.6

STANAG
Reference:

4671.301
4671.321

4671.607
4671.613
4671.621
4671.623
4671.625
4671.627
4671.783

FAA Doc:

14CFR reference:
Section 23.301, 23.607,

23.613, 23.621, 23.625,
23.627, 23.783;

Section 25.301, 25.607,
25.613, 25.621, 25.625, 25.783
Section 27.25, 27.301, 27.607,
27.613, 27.621 ;

Section 29.25, 29.301, 29.607,
29.613, 29.621, 29.783.

EASA CS
Reference:

CS 23.301
CS 23.607

CS 23.613
CS 23.621
CS 23.623
CS 23.625
CS 23.627
CS 23.783
CS 25.301
CS 25.607
CS 25.613
CS 25.621
CS 25.623
CS 25.625
CS 25.783
CS 27.25

CS 27.301
CS 27.607
CS 27.613
CS 27.621
CS 27.623
CS 29.25

CS 29.301
CS 29.607
CS 29.613
CS 29.621
CS 29.623
CS 29.783

5.4. DAMAGE TOLERANCE AND DURABILITY (FATIGUE).

5.4.1 The airframe structure and associated components, whose failure would be catastrophic, must be
shown by analysis supported by test evidence and, if available, service experience, to meet the fatigue
requirements of a damage tolerant or, if not applicable a safe life design methodology over the design
service life of the aircraft. The fatigue evaluation must include the requirements of subparagraph a., b.,
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and c. and also must include a determination of the probable locations and modes of damage caused by
fatigue, considering environmental effects, intrinsic/discrete flaws, or accidental damage.

a. The airframe shall have adequate (as defined by the type of aircraft and application) residual strength
in the presence of flaws for the period of service usage before they are detected.

b. The damage tolerance evaluation must include a determination of the probable locations and modes of
damage due to fatigue, corrosion, or accidental damage. Damage at multiple sites due to fatigue must be
included where the design is such that this type of damage can be expected to occur. The evaluation
must incorporate repeated load and static analyses supported by test evidence. The extent of damage for
residual strength evaluation at any time within the operational life of the aeroplane must be consistent
with the initial detectability and subsequent growth under repeated loads.

c. Replacement time evaluation and/or inspection interval. It must be shown that the probability of
catastrophic fatigue failure provides an acceptable level of safety, as defined by the relevant authority,
within a replacement time or inspection interval as specified within the relevant continuing airworthiness
documentation.

Based on the evaluations required by this paragraph, established as necessary to avoid catastrophic
failure, inspections, replacement times, combinations thereof, or other procedures must be included in the
relevant airworthiness limitations section of the appropriate continuing airworthiness documentation.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2006: A.3.12 Damage Def-Stan 00-970 | 00-970 P1 3.2.2
Tolerance, pg 398 Reference: | 00-970 P1 3.2.3
JSSG-2006: A.4.12 Damage 00-970 P1 3.2.8
Tolerance, pg 400 (for 00-970 P1 3.2.9
compliance development) 00-970 P1 3.2.10

00-970 P1 3.2.11
00-970 P1 3.2.12
00-970 P1 3.2.13
STANAG | 4671.305
Reference: | 4671.570
4671.572
4671.573
4671.575
FAA Doc: | 14CFR reference: EASACS | cs 23571
23.571, 23.572, 23.573; Reference: | CS 23.572
25.571; CS 23.573
27.571; CS 23.575
29.571. CS 25,571
CS 27.571
CS 29.571

5.4.2 The durability capability of the airframe shall be adequate to resist fatigue cracking, corrosion,
thermal degradation, delamination, and wear during operation and maintenance such that the operational
and maintenance capability of the airframe is not degraded and the service life and usage conditions are
not adversely affected. These requirements apply to metallic and nonmetallic structures, including
composites, with appropriate distinctions and variations as indicated. Durability material properties shall
be consistent and congruent with those properties of the same material, in the same component, used by
the other structures disciplines.
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Consideration should be given to:
a. Fatigue cracking/delamination damage.
For one lifetime when the airframe is subjected to the environment and service usage, except
where it is desired to meet special life provisions, the airframe shall be free of cracking,
delaminations, disbonds, deformations, or defects which:
i. Require repair, replacement, inspection to maintain structural integrity, or undue inspection
burden for ship based aircraft.
ii. Cause interference with the mechanical operation of the aircraft.
ii. Affect the aircraft aerodynamic characteristics.
iv. Cause functional impairment.
v. Result in sustained growth of cracks/delaminations resulting from steady-state level flight
or ground handling conditions.
vi. Result in water intrusion.
vii. Result in visible damage from a single impact.
b. Corrosion prevention and control.
i. The airframe shall operate in corrosion producing environments.
ii. Corrosion (including pitting, stress corrosion cracking, crevice, galvanic, filiform, and
exfoliation) which affects the operational readiness of the airframe through initiation of flaws
which are unacceptable from a durability, damage tolerance, and residual strength viewpoint shall
not occur during the defined service life and usage for the aircraft.
iii. Corrosion prevention systems shall remain effective during the service life and usage of the
aircraft in defined chemical, thermal and climatic environments.
iv. Specific corrosion prevention and control measures, procedures and processes must be
identified and established commensurate with the operational and maintenance capability
required of the airframe.
C. Thermal protection assurance.
Thermal protection systems shall remain effective during the service life and usage the aircraft in
defined chemical, thermal and climatic environments.
d. Wear and erosion.
The function of structural components, elements, and major bearing surfaces shall not be
degraded by wear during the service life and usage of the aircraft.
The criteria apply to the following typical components:
i. Structural surfaces which move
ii. Structural and maintenance access panels and other removable parts
iii. Doors and ramps
iv. Other structure
v. Leading edges
vi. Radomes
vii. Housings
viii. Other protrusions
e. Special life requirement structure.
The following structural components shall comply with special life requirements:
i. Limited life structure
ii. Extra life structure.
f. Nondestructive testing and inspection (NDI).
NDI shall be utilized during the design, development, production, and deployment phases of the
program to assure that the system is produced and maintained with sufficient structural integrity
to meet performance requirements. Other requirements apply as appropriate.
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The methods of fabrication used must produce a consistently sound structure. If a fabrication process
(such as gluing, spot welding, or heat treating) requires close control to reach this objective, the process
must be performed under an approved process specification. In addition, each new aircraft fabrication
method must be substantiated by a test programme.

To ensure sufficient durability over the useful operating life of the aircraft, protective measures should be
applied to the materials and structure, particular with respect to environmental degradation, corrosion and
abrasion.

The variability of material properties (including hazardous materials) and fabrication processes shall be
considered for when determining the durability capability of the airframe structure, ensuring that the
workmanship employed is of a high standard and that reference is made to the relevant specifications
and design data. Consistent material properties at the fabrication process stage will ensure that variability
between materials, structures and components is reduced.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG-2006: A.3.11 Durability, Def-Stan 00-970 | 00-970 P1 3.2.4
pg 378 JSSG-2006: A.4.11 Reference: | 00-970 P1 3.2.5
Durability, pg 379 (for 00-970 P1 3.2.7
compliance development) 00-970 P1 3.2.8
00-970P1 3.2.9
00-970 P1 3.2.10
00-970 P1 3.10.55
STANAG | 4671.572
Reference: | 4671.573
4671.603
4671.609
FAA Doc: | 14CFR reference: EASACS | cs 23573
Section 23.573, 23.603, 23.609 Reference: | CS 23.603
; CS 23.609
Section 25.603, 25.609 ; CS 25.603
Section 27.603, 27.609 ; CS 25.609
Section 29.603, 29.609. CS 27.603
CS 27.609
CS 29.603
CS 29.609

5.4.3 A Durability Control Program shall be established for the aircraft structure. This program shall
identify and define all the tasks necessary to ensure compliance with the durability requirements
(including damage tolerance). The disciplines of fracture mechanics, fatigue, materials and processes
selection, environmental protection, corrosion prevention and control, design, manufacturing, quality
control, non-destructive inspection, and probabilistic methods shall be considered when the durability
(including damage tolerance) control processes are developed. This program shall include the
requirement to perform durability (including damage tolerance) design concept, material, weight,

performance, and cost trade studiesear | y during the aircraft 0seffideatsi gn

and cost-effective designs.

This program shall also include the definition of means for tracking each individual aircraft fatigue
consumption and crack growth life, as well as the definition of a suitable inspection program to be
included in the instructions for continuing airworthiness.
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The durability (including damage tolerance) control process should include as a minimum the following

a. A disciplined procedure for durability design should be implemented to minimise the
possibility of incorporating adverse residual stresses, local design details, materials, processing,
and fabrication practices into the problems (i.e., to find these problems which otherwise have
historically been found during durability testing or early in service usage).

b. Basic data (i.e., initial quality distribution, fatigue allowables, KIC, KC, KISCC, da/dn, etc.)
utilized in the initial trade studies and the final design and analyses should be obtained from
existing sources or developed as part of the contract.

C. A criteria for identifying and tracing maintenance critical parts should be established by
the contractor and should require approval by the procuring agency. It is envisioned that
maintenance critical parts will be expensive, non-economical-to-replace parts. A maintenance
critical parts list should be established by the contractor and should be kept current as the design
of the airframe progresses.

d. A criteria for identifying and tracing fatigue/fracture critical parts should be established by
the contractor and should require approval by the procuring agency. It is envisioned that
fatigue/fracture critical parts will be expensive or safety of flight structural parts. A fatigue/fracture
critical parts list should be established by the contractor and should be kept current as the design
of the airframe progresses.

e. Design drawings for the maintenance critical parts and fatigue/fracture critical parts
should identify critical locations, special processing (e.g., shot peenings), and inspection
requirements.

f. Material procurement and manufacturing process specifications should be developed and
updated as necessary to ensure that initial quality and fracture toughness properties of the critical
parts exceed the design value.

g. Experimental determination sufficient to estimate initial quality by microscopic or
fractographic examination should be required for those structural areas where cracks occur
during full scale durability testing.

h. Durability analyses, corrosion cracking assessment, damage tolerance analyses,
development testing, and full scale testing should be performed in accordance with this
specification.

i. Complete non-destructive inspection requirements, process control requirements, and
quality control requirements for maintenance, fatigue/fracture critical parts should be established
by the contractor and should require approval by the procuring agency. This task should include
the proposed plan for certifying and monitoring subcontractor, vendor, and supplier controls.

- The durability and damage tolerance control process should include any special non-
destructive inspection demonstration programs conducted in accordance with the requirements of
this specification.

k. Traceability requirements should be defined and imposed by the contractor on those
fatigue and fracture critical parts that receive prime contractor or subcontractor in-house
processing and fabrication operations which could degrade the design material properties.

l. For all fracture critical parts that are designed for a degree of inspectability other than in-
service non-inspectable, the contractor should define the necessary inspection procedures for
field use for each appropriate degree of inspectability as specified in the specification.
Consideration should be given to Individual Aircraft Tracking task.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | MIL-HDBK-6870 for guidance Def-Stan 00-970 [ 00-970 P1 3.2.6
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Information Sources

in the development of Reference: | 00-970 P1 3.2.7
Nondestructive Inspection 00-970 P1 3.2.13
procedures.

STANAG | 4671.573

JSSG-2006: A.3.13, pg 417
Reference: | 4671.575

JSSG-2006: A.4.13, pg 419
(for compliance development)

MIL-HDBK-1568

MIL-STD-1530C

FAA Doc: | 14CFR reference: EASA CS | cs 23.575
Section 23.575; Reference: | CS 25.571
Section 25.571; CS 27.571
Section 27.571; CS 29.571

Section 29.571.

5.4.4 Throughout the service life of the aircraft, corrosion prevention measures shall be provided against
deterioration or loss of strength in materials by providing resistance and protection from any effects of
environmental degradation.

Evaluations into material strength, detailed design and fabrication shall show that all forms of corrosion,
including and not limited to pitting, stress corrosion cracking, crevice, galvanic, filiform, and exfoliation will
not result in catastrophic failure to the aircraft.
Protective finishes applied to materials and structure, including the appropriate selection of materials
against deterioration or loss of strength, along with applicable processes, procedure and control methods
shall be commensurate within the operational and maintenance philosophy applied to the aircraft during
service life and should be recorded within the relevant Airworthiness Limitations section of the Continuing
Airworthiness documentation.
An Environmental Protection Control Plan shall be prepared consistent with the design service life
defining corrosion prevention and control requirements and all the measures that minimise the potential
for environmental degradation (including corrosion) throughout the structure. The plan shall take into
account at least the following:
a. An evaluation of the susceptibility of the aircraft structure to environmental degradation
(including corrosion) shall be conducted identifying locations where the structure might be
susceptible to environmental degradation (including corrosion) and the expected type(s) of
degradation and corrosion (e.g., exfoliation, uniform, crevice, intergranular, and stress-corrosion
cracking, etc.) that could occur at these locations. To identify potential environmental degradation
and corrosion damage locations, the evaluation shall account for the materials, manufacturing
processes, corrosion prevention systems (e.g. coatings, sealants, etc.), preventative
maintenance approaches (e.g., hangaring, wash cycles, wash fluids, etc.), the inspectability of
the location, and structural fabrication techniques as well as the expected operational
environments to which the aircraft are subjected.
b. The criteria for the selection of corrosion resistant materials and their subsequent
treatments shall be defined.

C. Organic and inorganic coatings for all airframe structural components and parts, and their
associated selection criteria shall be defined.
d. Procedures for requiring drawings to be reviewed by and signed off by materials and

processes personnel shall be defined.
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e. Finishes for the airframe shall be defined. General guidelines shall be included for
selection of finishes in addition to identifying finishes for specific parts, such that the intended
finish for any structural area is identified.

f.  The organizational structure, personnel, and procedures for accomplishing these tasks shall
be defined and established.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG-2006: A.3.11.2 Def-Stan 00-970 | 00-970 P1 3.2.4
Corrosion Prevention and Reference: | 00-970 P1 3.2.8
Control, pg 389 00-970 P13.2.9
JSSG-?OOG: . A.4.11.2 00-970 P1 3.2.10
gorros:on Prever;t;c;n a(lpd 00-970 P1 3.2.12
ontrol, or
compliance dpfvelopment) STANAG | 4672575
Reference: | 4671.603
4671.609
MIL-HDBK-1568 4671.613
STANAG 7011
MIL-STD-1530C
FAA Doc: | 14CFR reference: EASACS | cs 23575
Section 23.575, 23.603, 23.609 Reference: | CS 23.603
Section 25.571, 25.603, 25.609 CS 23.609
Section 27.571, 27.603, 27.609 CS 25.571
Section 29.571, 27.603, CS 25.603
27.6009. CS 25.609
CS 27.571
CS 27.603
CS 27.609
CS 29.571
CS 29.603
CS 29.609

5.5. MASS PROPERTIES.

5.5.1 Mass properties shall fully support safe vehicle operations at each appropriate combination of mass
and centre of gravity within the range of loading conditions for which certification is requested. This shall
be shown -

A By tests upon an aeroplane of the type rsbasedehi ch ¢
and equal in accuracy to, the results of testing; and
A By systematic investigation of each probable combi
cannot be reasonably inferred from combinations investigated.

Ranges of mass and centres of gravity within which the aeroplane may be safely operated shall be
established and shall include the range for lateral centres of gravity if possible loading conditions can
result in significant variation of their positions.

Consideration should be given to all masses, measured using agreed standards, with defined and
appropriate tolerances, between:-
a. The minimum mass; and
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b. The maximum mass at which the aeroplane can reach the altitude considered.

Information Sources

Comm'l Doc: | SAWE RP No. 7: 3.2.6 and 3.3

DoD/MIL Doc: | JSSG-2006: 3.2.5 Def-Stan 00-970 | 00-970 P1 3.3.13
Reference: | 00-970 P1 3.3.14

00-970 P1 3.4.16
STANAG | 4671.21
Reference: | 4671.23
4671.25
4671.29
4671.321
4671.343
4671.659

FAA Doc: | 14CFR reference: EASACS | cs23.21
Section 23.21, 23.23, 23.25, Reference: | CS 23.23

23.29, 23.321, 23.343, 23.659; CS 23.25
Section 25.21, 25.25, 25.29, CS 23.29
25.321, 25.343; CS 23.321
Section 7.21, 27.23, 27.25, CS 23.343
27.29, 27.321, 27.659; CS 23.659
Section 29.21, 29.25, 29.29, CS 2521
29.321, 29.659. CS 25.25
CS 25.29
CS 25.321
CS 25.343
CS27.21
CS 27.23
CS 27.25
CS 27.29
CS 27.321
CS 27.659
CS29.21
CS 29.25
CS 29.29
CS 29.321
CS 29.659

5.5.2 Centre of gravity margins shall be properly defined to handle aerodynamic, centre of gravity, and
inertia changes resulting from fuel usage, store expenditure, asymmetric fuel and store loading, fuel
migration at high angle-of-attack and roll rates, and aerial refuelling, and release of external sling loads,
and air drop of internal cargo.

Information Sources

Comm'l Doc: [ SAWE RP No. 7: 3.4.9, 3.5,
3.2.7.3.1,and 3.2.7.3.1.4

DoD/MIL Doc: | JSSG-2006: 3.2.6 Def-Stan 00-970 | 00-970 P1 3.3.14
Reference: | 00-970 P1 3.4.16

STANAG | 4671.21
Reference: | 4671.23
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Information Sources

4671.29
4671.321
4671.1519
FAA Doc: | 14CFR reference: EASACS | cs23.21
Section 23.21, 23.29, 23.529, Reference: | CS 23.29
23.1519; CS 23.529
Section 25.21, 25.23, 25.27, CS 23.1519
25.29, 25.1519; CS 25.21
Section 27.21, 27.27, 27.29, CS 25.23
27.1519; CS 25.27
Section 29.21, 29.27, 29.29, CS 25.29
29.1519. CS 25.1519
Ccs27.21
CS 27.27
CS 27.29
CS 27.1519
CS 29.21
CS 29.27
CS 29.29
CS 29.1519

5.5.3 The mass and centre of gravity ranges determined for the aeroplane shall be established as

operating limitations and furnished in the aeroplane flight and maintenance manuals.

Verify that flight and maintenance manuals (or equivalent) are consistent and contain all required
checklists and loading data necessary to conduct required mass and balance checks while complying
with specific mass and balance requirements.

Information Sources

Comm'l Doc: | SAWE RP No. 7 3.4.9 and DI-
MGMT-81502
DoD/MIL Doc: | DI-MGMT-81502; TO 1-1B-50 Def-Stan 00-970
"USAF Weight and Balance"; Reference:
TM 55-1500-342-23 "Army STANAG
Aviation Maintenance _ jg;iigég
Engineering Manual - Weight Reference: .
and Balance"; NA 01-1B-50 4671.1589
"USN/USMC Aircraft Weight
and Balance Control" 35
FAA Doc: | 14CFR reference: EASA CS | cs 23.1519
Section 23.1519, 23.1583, Reference: | CS 23.1583
23.1589, 23.1501; CS 23.1589
Section 25.1583, 25.1501; CS 23.1501
Section 27.1583, 27.1501; CS 25.1583
Section 29.1583, 29.1501. CS 25.1501
CS 27.1583
CS 27.1501
Cs 29.1583
CS 29.1501
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5.6.

FLIGHT RELEASE.

5.6.1 The structural evidence supporting the type certificate (or equivalent document) shall based on up-
to-date design criteria and mass properties, and the completion of all required analyses; laboratory,
ground, and flight tests relating to loads, strength, durability, damage tolerance, structural dynamics, and

stiffness.

The structural data generated by the required analysis and test shall substantiate the integrity and flight
worthiness of the design.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG-2006: A.3.5, A.3.6,
A3.7,A4.7,A4.10.5.3,
A.4.10.5.4, A.4.10.5.5

Def-Stan 00-970
Reference:

00-970 P1 3.1.25
00-970 P1 3.5.9

00-970 P13.7.11
00-970 P14.8.4
00-970 P1 4.8.10
00-970 P1 4.8.12
00-970 P1 4.10.12
00-970 P1 4.15.77
00-970 P1 4.15.78
00-970 P1 4.15.80
00-970 P1 4.26.80

STANAG
Reference:

4671.21
4671.251

4671.307
4671.629
4671.963
4671.965

FAA Doc:

14CFR reference:
Section 23.251,

23.629, 23.963, 23.965;
Section 25.251,
25.629, 25.683,
25.963, 25.965;
Section 27.251,
27.963, 27.965;
Section 29.251,
29.963, 29.965.

23.343,

25.305,
25.771,

27.771,

29.771,

EASA CS
Reference:

CS 23.251
CS 23.343

CS 23.629
CS 23.963
CS 23.965
CS 25.251
CS 25.305
CS 25.629
CS 25.683
CS 25.771
CS 25.963
CS 25.965
CS 27.251
Cs27.771
CS 27.963
CS 27.965
CS 29.251
CS 29.771
CS 29.963
CS 29.965
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SECTION 6 - FLIGHT TECHNOLOGY

This Section covers the flight mechanics functional areas consisting of stability & control, flying qualities,
vehicle management functions, flight control functions, external aerodynamics, internal aerodynamics and
performance. The air vehicle aerodynamic and stability configuration, engine/inlet/nozzle compatibility,
performance and integrated control airworthiness of an air vehicle should be assessed using the criteria
provided in the text below (not all items apply in each case; similarly, items may have to be added for
vehicles employing new or innovative technology/techniques).

TYPICAL CERTIFICATION SOURCE DATA
1. Design criteria
2. Design studies and analyses
3. Design, installation, and operational characteristics
4. Simulation tests, modelling, and results (including simulation verification, validation
and accreditation data)
5. Design approval and function/system compatibility tests
6. Component and functional level qualification and certification tests
7. Electromagnetic environmental effects
8. Installed propulsion compatibility tests
9. Acceptance criteria for test results
10. Failure modes, effects, and criticality analysis/testing (FMECA/FMET)
11. Hazard analysis and classification
12. Safety certification program
13. Computational, theoretical, and/or semi-empirical prediction methods
14. Configuration: aerodynamic design and component location
15. Wind tunnel test results and correction methods
16. Mathematical representation of system dynamics
17. Ground resonance and loop stability tests
18. Aeroservoelastic design criteria and analysis
19. Performance analysis
20. Flight manual
21. Natural environmental sensitivities
22. Flight path guidance analysis and simulation to include ship launch and recovery
routines if applicable (including sensor or processor failure modes and effects on flight
control)
23. Interface/integration control documents
24. Function, subfunction, and component specifications
25. Selection criteria and patterns selected for screens constructed to demonstrate
inlet/engine compatibility
26. Flight test plan
27. Detailed flight profiles 28. Aircraft/engine operating limitations
29. Software development plan
30. Software development and product specifications
31. Software test plans, test procedures, and test reports
32. Software configuration control/management plan and procedure
33. Control laws
34. Flight test reports
35. Aerodynamic and air data uncertainty sensitivity studies
36. Thrust-drag bookkeeping system
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37. Mass properties: weights, CofG.'s, and inertia's

CERTIFICATION CRITERIA

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2001 Air Vehicle Def-Stan 00-970
JSSG-2008 Vehicle Control Reference:
and Management Systems STANAG

Reference:
FAA Doc: | NOTE: As each section EASA CS
applies, flight technology must Reference:

be checked for a variety of
14CFR references and ACs.
Due to the complexity of
different design configurations,
each section in Subpart C of
14CFR reference 23/25 should
be consulted for applicability.

6.1. STABILITY AND CONTROL.

6.1.1. Control power

6.1.1.1 The air vehicle shall be safely controllable and manoeuvrable during all flight phases, with
sufficient control power at all weights, altitudes and ambient temperatures (including icing conditions if
applicable) within the air vehicle's operational limitations.

Consideration should be given to ensuring sufficient control power:

a. At minimum controllable speeds;

b. For rotation on takeoff;

c. To handle control surface mis-trim on takeoff;

d. To prevent or stop over-rotation in takeoff;

e. To provide safe control for go-around with engine(s) failure (critical engine(s) inoperative);

f. To provide safe manoeuvre margins during trimmed flight on approach

g. For sufficient trim capability;

h. To provide safe control margins in the event of abnormal or asymmetric fuel function operation;

i. To safely handle transient effects;

j.- To safely handle problems arising from asymmetric or symmetric failures of trim controls and any
adverse control surface positioning or special use surface(s)/devices;

k. To safely handle unwanted deployment or activation of thrust reverser or vectored thrust equipment
whenever the possibility is not extremely improbable;

I. Sufficient for unique vehicle performance;

m. To safely handle engine failures during take-off ground roll;

n. To climb performance (including OEI);

0. To reduced thrust settings;

p. To make a smooth transition from one flight condition to another (including turns and slips) without
danger of exceeding the limit load factor, under any probable operating condition, (including, for
multiengined aeroplanes, those conditions normally encountered in the sudden failure of any engine).
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Information Sources

Comm'l Doc:

DoD/MIL Doc: | JSSG 2001A 13.11.1, C.3.1, Def-Stan 00-970 [ 00-970 P1 2.1

C.3.13.4.2 & C.4.1, MIL-STD- Reference: | 00-970 P1 2.4.21
1797A para 4.1, 4.2, 4.3, 4.4, 00-970 P1 2.4.22
45,46,47,4.8,49,5.1,5.2, 00-970 P1 2.4.23

5.3,5.4,5.5,5.6,5.7, 5.8 and
59 00-970 P1 2.4.27

00-970 P1 2.4.28
00-970 P1 2.4.29
00-970 P1 2.6
00-970 P1 2.8
00-970 P1 2.21
00-970 P1 2.22
STANAG | 4671.51
Reference: | 4671.143
4671.161
4671.203
4671.677

FAA Doc: | MIL-HDBK-516B 6.1.1 EASA CS | ¢S 23.143
Reference: | CS 23.161

CS 25.143
CS 25.161
CS 27.143
CS 27.161
CS 29.143
CS 29.161

6.1.2. Stability characteristics and transients.

6.1.2.1 The Air Vehicle, with or without any augmentation or active control functions operating, shall
exhibit adequate stability (Static and Dynamic) characteristics and margins, throughout the operating
range. If the control functions do not possess adequate redundancy, the basic air vehicle must provide
the required stability characteristics and safety margins in the event of any reasonably credible
combination of failures.

Consideration should be given to the following:

a. All ranges of the flight envelope and all air vehicle configurations;

b. Operation of any active control functions and augmentation systems (in all modes);

c. Complete or partial loss of any function of the flight control system as a consequence of any single
failure;

d. Failure-induced transient motions and trim changes either immediately upon failure or upon
subsequent transfer to alternate modes;

e. Configuration changes required or recommended following failure;

f. Basic air vehicle (unaugmented) stability;

g. The application of disturbances to the air vehicle on the control functions;

h. Performance with and without stores fitted:;

i. Definition, assessment and approval of appropriate limits for handling characteristics.
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Information Sources

Comm'l Doc:

DoD/MIL Doc: | JSSG 2001A 3.3.11.1 - Def-Stan 00-970 | 00-970 P1 2.15.17
3.3.11.3 Reference: | 00-970 P1 2.16.21

00-970 P1 2.16.23
00-970 P1 2.16.24
00-970 P12.16.35
00-970 P1 2.16.40
STANAG | 4671.171
Reference: | 4671.231
4671.233

FAA Doc: | MIL-HDBK-516B 6.1.2.1 EASACS | cs23.171
Reference: | CS 23.173

CS 23.175
CS 23.177
CS 23.181
CS 23.672
CS25.171
CS 25.173
CS 25.175
CS 25.177
CS 25.181
CS 25.671
CS 25.672
CSs27.171
CS 27.173
CS 27.175
CS 27.177
CS 27.672
CS29.171
CS29.173
CS 29.175
CS 29.177
CS 29.181
CS 29.672

6.1.2.2 Engagement and disengagement of augmentation and active control functions (such as AFCS
and Terrain Following) shall not create any transients that are unsafe or require pilot intervention to
maintain control of the Air Vehicle.

Consideration shall be given to the following:

A Transient motions and trim changes due to configur
or disengagement of any portion of the primary flight control system in equilibrium flight, due to pilot or

automatic flight control system action;

A Mode switching does not result in any |l arge transie
A Functions are provided in the control system that
manoeuvres;

A Transients do n o dessawy i far | siakilee andl domirollede flight, on éor structural
considerations;
A Reselection of the mode after operation of any prot
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A Al ranges of the flight envel op easymmalric thrustonaultr v e hi
engined aircraft.
A Performance with and without stores fitted;

A Definition, assessment and ap pchaacteristcsof appropri at e
Information Sources
Comm'l Doc:
DoD/MIL Doc: | 3SSG-2001: 3.3.11.1 thru Def-Stan 00-970 | 00-970 P1 2.16.20
3.3.11.1.3; and Appendix C Reference: | 00-970 P1 2.16.21
00-970 P1 2.16.22
00-970 P1 2.16.37
STANAG | 4671.171
Reference:
FAA Doc: | 14CFR reference: 25.171- EASACS | cs23.171-23.181
25.181 Reference: | CS 25.171-25.181
CS 27.171-27.177
CS 29.171-29.181

6.1.2.3 For Air Vehicles with autonomous vehicle control, the net stability, with the guidance and control
systems operating, shall be within safe margins under all operating conditions.

Consideration should be given to:

a. The establishment of safe control system performance, in terms of phase and gain margin;

b. The ability of the control system to accommodate failures without adversely affecting the safety of the
air vehicle;

c. The stability of the air vehicle whilst on the ground.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | TBD: Refer to technical point of | Def-Stan 00-970 | 00-970 P1 2.16.23
contact for this discipline (listed Reference: | 00-970 P1 2.16.24
in section A.2) STANAG | 2671141
Reference: | 4671.171
4671.231
4671.233

FAA Doc: | MIL-HDBK-516B 6.1.2.3 EASACS | cs23.171
Reference: | CS 23.173

CS 23.175
CS 23.177
CS 23.181
CS25.171
CS 25.173
CS 25.175
CS 25.177
CS 25.181
CS27.171
CS 27.173
CS 27.175
CS 27.177

Edition Number : 2.0 Edition Date: 24 Jan 13 Status: Endorsed Page 76/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

Information Sources

CS29.171
CS 29.173
CS 29.175
CS 29.177
CS 29.181
CS 23.1329*

*(unverified- NL516)

6.1.3. Flying, handling, and ride qualities.

6.1.3.1 The air vehicle shall have safe flying qualities / characteristics when subjected to atmospheric
disturbances.

Consideration should be given to:

a. All types of atmospheric disturbance (including ship airwake / burble, wake of other Air Vehicles,
turbulence and gust loading.)

b. Failure of any lift augmentation devices;

c. Appropriate limits for turbulence and gust loading to be approved and verified.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | JSSG 2001A 3.3.11.1.2 Def-Stan 00-970 | 00-970 P1 2.6.26
Reference: | 00-970 P1 2.7.28
STANAG | 4671.141
Reference: | 4671.341
4671.1583

FAA Doc: [ MIL-HDBK-516B 6.1.3.1 EASACS | cs 23.341
Reference: | CS 23.361*

CS 23.1505
CS 25.341
CS 25.1517
CS 27.341
CS 27.1505
CS 29.341
CS 29.1505

*(unverified- NL516)

6.1.3.2 All control law concepts employed shall be demonstrably safe and compatible with any
mission/tactical requirements.

Consideration should be given to such things as:
a. Time response limits.

b. Phase lag.

c. Affects of high AOA.

Information Sources

Comm'l Doc: | |
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Information Sources

DoD/MIL Doc: | JSSG 2001A 3.3.11.1.1 - Def-Stan 00-970 | 00-970 P1 2.17.32
3.3.11.3, Appendix C Reference:
STANAG | 4671.143
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.3.2 EASACS | cs 23.143

Reference: | CS 23.321-459
CS 23.1501-1529
CS 25.143

CS 25.321-459
CS 25.1501-1533
CS 27.143

CS 27.321-427
CS 27.1501-1529
CS 29.143

CS 29.321-427
CS 29.1501-1529

6.1.3.3 The air vehicle shall exhibit safe static and dynamic stability (in both Longitudinal and Lateral-
Directional axes).

Consideration should be given to:

a. Classical, safe, second-order response in pitch

b. First-order, well-behaved response in roll without roll ratcheting or other roll sensitivities
c. Equivalent system time delay

Information Sources

Comm'l Doc:

DoD/MIL Doc: Def-Stan 00-970 | 00-970 P1 2.21.4
Reference: | 00-970 P1 2.21.6
00-970 P1 2.22.3
00-970 P1 2.22.7
L49

STANAG | 4671.171
Reference:

FAA Doc: | MIL-HDBK-516B 6.1.3.3 EASACS | cs23.171
Reference: | CS 23.181

CS 23.253
CS 25171
CS 25.181
CS 25.253
CS27.171
CS29.171

6.1.3.4 Aeroelastic, non-linear, discontinuous and unsteady aerodynamic effects shall be considered in
the design of the Air Vehicle and demonstrated to be safe.

Consideration should be given to:
a. Hinge moments, which can limit control deflection;
b. Aeroelastic deformations that affect controllability;
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c. High supersonic speed (aeroelasticity and large hinge moments at high dynamic pressure tend to
restrict the control capability);

d. Low speed, high angle-of-attack (high lateral stability, large aileron yaw and high dynamic pressure
(aeroelastic deformation) are common critical flight conditions).

e. Roll control effectiveness at high dynamic pressure.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2001: 3.3.11.1 thru Def-Stan 00-970 | 00-970 P1 2.17.28
3.3.11.1.3; and Appendix C Reference: | 00-970 P4 4.8
STANAG
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.3.4 EASA CS | cs 23.321-459

Reference: | CS 23.629

CS 23.1501-1529
CS 25.321-459
CS 25.629

CS 25.1501-1533
CS 27.321-427
CS 27.629

CS 27.1501-1529
CS 29.321-427
CS 29.629

CS 29.1501-1529

6.1.3.5 There shall be no tendency for pilot-induced or limit-cycle oscillations (i.e. sustained or
uncontrollable oscillations) to occur resulting from the efforts of the pilot or automatic flight control system
to control the air vehicle. Air Vehicle pilot coupling (APC) and pilot-induced oscillation (PIO) tendencies
and flight characteristics shall not adversely affect the safety of the air vehicle.

Consideration should be given to:

a. Residual oscillations resulting from nonlinearities such as friction, hysteresis and poor resolution;

b. Negative static stability and low damping, which may contribute to and amplify any oscillations;

c. High speed, high dynamic pressure or high altitude conditions, which are critical,

d. Pitch PIO in landing caused by control system phase shift;

e. Roll PIO cause by high roll control gain;

f. Verification by manned and unmanned simulation, analysis and test. Manned simulation used to verify
control laws, flying qualities and departure resistance prior to flight and as an adjunct to flight testing.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG 2001A 3.3.11.1 - Def-Stan 00-970 | 00-970 P1 2.17.31
3.3.11.3 Reference: | 00-970 P1 2.21.14
00-970 P1 2.22.2

00-970 P1 2.22.12

STANAG

Reference:

FAA Doc: | MIL-HDBK-516B 6.1.3.5 EASACS | cs 25.181
Reference:
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6.1.3.5.1 Any phase and gain margins within the control system, including any transient responses shall
be safe and meet limits set independently. Consideration should be given to the effects of atmospheric
disturbances (such as gusts, turbulence...etc).

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG 2001A Appendix C.3.7 Def-Stan 00-970 | 00-970 P1 2.6.1
Reference: | 00-970 P1 2.8.1
00-970 P1 2.16.1

STANAG

Reference:
FAA Doc: | MIL-HDBK-516B 6.1.3.5.1 EASA CS | cs 23.321-459
Reference: | CS 25.321-459

CS 25.341

CS AMC 25.341
CS 27.321-427
CS 29.321-427

6.1.3.5.2 The air vehicle shall not exhibit unsafe limit cycle oscillations, unbounded oscillations, unsafe
triggering mechanisms during mode transitions, or unsafe sudden/steep gain changes.

Consideration should be given to:

a. High gain conditions;

b. All possible air vehicle configurations;

c. Controls fixed and controls free stability;
d. Configuration changes/transitions;

e. Pilot workload and the ability of the air vehicle in the military role;
f. The entire ground and flight envelope.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG 2001A Appendix C.3.7, Def-Stan 00-970 | 00-970 P12.16
Cc.3.8 Reference: | 00-970 P1 2.17.28
00-970 P1 2.17.31
00-970 P12.21.4
00-970 P1 2.21.8
00-970 P1 2.22.7
STANAG
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.3.5.2 EASA CS | cs 23.321-459
Reference: | CS 25.321-459

CS 27.321-427
CS 29.321-427

6.1.3.6 The air vehicle ground handling characteristics shall be safe.

Consideration should be given to the following:
a. All specified mission environments including prepared, unprepared, sloping ground, wet, snow, ice...etc

conditions;
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b. All normal and abnormal centre-of-gravity locations for realisable fuel states during taxi, takeoff, and
landings;

c. Potential failure conditions (weight on wheel normal and failed conditions);

d. Positive steering control, including Steering/ Directional control with the nose wheel remaining on the
ground whether using nose wheel steering, differential braking or asymmetric thrust;

e. Steering sensitivities;

f. Steering fade in/out;

g. Ground control paths;

h. The ability to taxi through 360 degrees with the nose wheel remaining on the ground whether using
nose wheel steering, differential braking or asymmetric thrust;

i. Determination of safe field lengths for takeoff (including rejected takeoff) and landing;

j. Controllability whilst taxiing in crosswinds;

k. Ability to withstand heavy landing / shock loading;

I. Use of transportation equipment (UAS);

m. Effects on control surfaces of ground gusts and taxiing down wind;

n. Dynamic Roll Over;

0. Ground Resonance;

p. Embarked operations.

Information Sources

Comm'l Doc:

DoD/MIL Doc: Def-Stan 00-970 | 00-970 P1 2.3.18
Reference: | 00-970 P1 2.3.19
00-970 P1 2.3.20
STANAG | 4671.55(c)

Reference: | 4671.75
4671.231
4671.233
4671.235
4671.249
4671.415

FAA Doc: [ MIL-HDBK-156B 6.1.3.6 EASACS | cs 23.231
Reference: | CS 23.233

CS 23.235
CS 23.237
CS 23.239
CS 23.499
CS 23.749
CS 25.231
CS 25.233
CS 25.235
CS 25.237
CS 25.239
CS 25.499
CS 25.745
CS 27.231
CS 27.235
CS 27.239
CS 27.241
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Information Sources

CS 29.231
CS 29.235
CS 29.239
CS 29.241

6.1.3.7 The air vehicle shall have safe aerodynamic/flight characteristics in all possible air vehicle
configurations (including stores) and in the event of any lift augmentation device failure.

Consideration should be given to:

a. High angles of attack;

b. Pitch up tendencies;

c. Wing rocking tendencies;

d. Adequate stall warning and recovery, both in level flight and turn;

e. Stall prevention systems;

f. Ability of air vehicle to structurally withstand and recover from vibration and buffet;
g. Unusual flight attitudes;

h. Spin recovery (in accordance with aircraft specification);

i. Minimum permissible speeds.

Information Sources

Comm'l Doc:

DoD/MIL Doc: Def-Stan 00-970 | 00-970 P12.11.4
Reference: | 00-970 P1 2.12.21
00-970 P1 2.10.11
00-970 P1 2.10.17
00-970 P1 2.10.20
00-970 P1 2.10.28
STANAG | 4671.50

Reference: | 4671.141
4671.201
4671.203
4671.221

FAA Doc: | MIL-HDBK-516B 6.1.3.7 EASA CS | cs 23.201
Reference: | CS 23.203

CS 23.221
CS 25.201
CS 25.203
CS 25.253*

*(unverified- NL516)

6.1.3.8 Air Vehicle hinge moment characteristics shall not adversely affect the safety of the air vehicle
throughout the combined range of attainable angles of attack (both positive and negative) and sideslip.

Consideration should be given to prevention of loss of control and to recovery from any situation,
including:
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a. Deep stall trim conditions;
b. All manoeuvring;

c. Factors such as pilot strength, regions of control-surface-fixed instability, inertial coupling, fuel slosh,
the influence of symmetric and asymmetric stores, stall/post-stall/ spin characteristics, atmospheric
disturbances and Aircraft Failure States;
d. Failure transients and manoeuvring flight appropriate to the Failure State;

e. The degree of effectiveness and certainty of operation of limiters, e.g. control malfunction or
mismanagement, and transients from failures in the propulsion, flight control and other relevant systems;
f. All configuration including Stores (symmetric and asymmetric).

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG 2001A 3.3.11.1.3 Def-Stan 00-970 | 00-970 P1 3.1.28
Reference: | 00-970 P13.9.9
00-970 P1 4.10.8
STANAG | 4671.393
Reference: | 4671.395
FAA Doc: | MIL-HDBK-516B 6.1.3.8 EASA CS | cs 23.393
Reference: | CS 23.395
CS 25.393
CS 25.395

6.1.3.9 The air vehicle shall not demonstrate any unsafe stability and control dynamics during both
symmetrical and asymmetrical flight manoeuvres in all possible air vehicle configurations (including

stores).

Consideration should be given to the following:
a. Control surface float angles;

b. Control surface blow-back;

c. Control surface nonlinearities;

d. The vehicle control system or actuation functions to overcome actual moments;
e. Establishing levels of flying quantities for the vehicle;
f. Control surface hinge moment limiting.

Information Sources

Comm'l Doc:
DoD/MIL Doc: Def-Stan 00-970 | 00-970 P1 2.6.7
Reference: | 00-970 P1 2.6.16
00-970 P1 2.8.8
00-970 P1 2.14.10
STANAG | 4671.143
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.3.9 EASACS | cs23.171
Reference: | CS 23.173
CS 23.175
CS 23.177
CS 23.181
CS 25.171
CS 25.173
Edition Number : 2.0 Edition Date: 24 Jan 13 Status: Endorsed Page 83/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

Information Sources

CS 25.175
CS 25.177
CS 25.181
CSs27.171
CS 27.173
CS 27.175
CS 27.177
CS29.171
CS 29.173
CS 29.175
CS 29.177
CS 29.181

6.1.3.10 Stability and control characteristics of the basic air vehicle design, as well as unique features,

shall be safe within the entire flight envelope.

Consideration should be given to:
a. All air vehicle configurations (including stores);

b. Atmospheric disturbances effects (turbulence, cross wind);

c. Manual or powered (including FBW) flying controls.

Basic features include phase and gain margins, transitions, gain changes, mode changes, switching &

schedule changes,non-l i near i t yods

Unique features include but are not limited to stealth, autopilots, autotrim, threat avoidance, speed

brakes, flaps, etc.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | JSSG 2001A 3.3.11.1

Def-Stan 00-970
Reference:

00-970 P1 2.6.13
00-970 P12.6.14

00-970 P1 2.6.16
00-970 P1 2.6.17
00-970 P1 2.6.19
00-970 P1 2.8.13
00-970 P1 2.8.19

STANAG
Reference:

4671.141
4671.143

FAA Doc: | MIL-HDBK-516B 6.1.3.10

EASA CS
Reference:

CS23.171
CS 23.173

CS 23.177
CS 23.181
CS 25171
CS 25.173
CS 25.177
CS 25.181
Cs2r.171
CS 27.173
CS 27.177
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Information Sources

CS29.171
CS 29.173
CS 29.177

6.1.3.11 The air vehicle stability or command/ control augmentation systems and devices shall not
introduce any objectionable handling characteristics due to rate limiting.

Consideration should be given to:

a. Rate limits associated with stability augmentation, flight control, automatic or power operated systems;
b. Surface deflections and Saturation of components;

c. Normal and failure states;

d. Atmospheric disturbances;

e. Manoeuvring flight with the flight envelope (including AOA, side slip and load factor);

f. Post stall recovery.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG 2001A 3.3.11.1.3 Def-Stan 00-970 | 00-970 P1 2.16.43
Reference:
STANAG | 4671.141
Reference: | 4671.171
FAA Doc: | MIL-HDBK-516B 6.1.3.11 EASACS | cs 23.672
Reference: | CS 25.672
CS 25.1329
CS 27.672
CS 29.672

6.1.4. Mission evaluations including flight path guidance.

6.1.4.1 The air vehicle shall respond safety in all axes to all commands from the flight path guidance
system and auto pilot.

Consideration should be given to the following:

a. Flight path guidance devices and processors shall not produce a periodic flight path divergence within
the operational flight envelope;

b. All possible air vehicle configurations, including stores;

¢. Atmospheric disturbances (e.g. cross wind and turbulence);

d. Asymmetric effects of any OEI conditions on multi-engined aircraft;

e. Use of mathematical modelling supported by flight trials.

Information Sources

Comm'l Doc:

Def-Stan 00-970
Reference:

DoD/MIL Doc: 00-970 P1 2.16.21

00-970 P1 2.16.22
00-970 P1 2.16.24
00-970 P1 2.16.25
00-970 P1 2.16.28
00-970 P1 2.16.33

4671.143

JSSG 2001A 3.3.11.1 -
3.3.11.1.3, Appendix C

STANAG
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Information Sources
Reference: | 4671.1329
FAA Doc: | MIL-HDBK-516B 6.1.4.2 EASACS | cs23.1329
Reference: | CS 25.1329
CS 27.1329
CS 29.1329

6.1.4.2 The air vehicle flight path guidance systems shall safely compensate for degraded modes/failures
of operation.

Consideration should be given to:
a. The impact of any credible combination of failures;
b. Providing indication to crew members whenever failures occur that require or limit any flight crew action

or decision;

c. A realistic time delay between the failure and initiation of pilot corrective action.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG 2001A 3.3.11.1.3, Def-Stan 00-970 | 00-970 P1 2.15.16
Appendix C.3.1 Reference: | 00-970 P1 2.16.18
00-970 P1 2.16.42
STANAG | 4671.171
Reference: | 4671.1329

FAA Doc: | MIL-HDBK-516B 6.1.4.2 EASACS | ¢S 23.1309

Reference: | CS 23.1329

CS 25.1309

CS 25.1329

CS 27.1309

CS 27.1329

CS 29.1309

CS 29.1329

6.1.4.3 All transitions to and from normal flight path guidance and autopilot modes, whether argument or
manually selected shall not create any unsafe transients, deviation of flight path or require pilot

intervention. This shall be true for all air vehicle or stores configurations.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG 2001A Appendix Def-Stan 00-970 | 00-970 P1 2.16.18
C.3.12.6,C.3.12.6.1 Reference: | 00-970 P1 2.16.20
STANAG | 4671.171
Reference:

FAA Doc: | MIL-HDBK-516B 6.1.4.3 EASA CS | cs23.1329

Reference: | CS 25.1329

CS 27.1329

CS 29.1329
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6.1.5. Other effects.

6.1.5.1 Hazardous roll-yaw-pitch coupling(s) shall not occur as a result of aerodynamic, kinematic or
inertial effects.

Consideration should be given to:

a. All possible air vehicle configurations, including stores;

b. Any environmental conditions such as cross wind or turbulence;

c. The ability to remain in control without the need for exceptional piloting skill;

d. The use of flight envelope protection for UAS;

e. Definition, assessment and approval of appropriate limits for handling characteristics.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | JSSG 2001A Appendix Def-Stan 00-970 | 00-970 P1 2.6.17
Cc.3.1.1,C.3.18 Reference: | 00-970 P1 2.6.19

00-970 P1 2.6.21
00-970 P1 2.6.25
00-970 P1 2.6.26
00-970 P1 2.8.8
00-970 P1 2.8.13
00-970 P1 2.8.15
00-970 P1 2.8.17
00-970 P1 2.8.24
00-970 P1 2.22.23
00-970 P1 2.22.29

STANAG | 4671.141
Reference: | 4671.U334(b)

FAA Doc: [ MIL-HDBK-516B 6.1.5.1 EASACS | cs 23.427
Reference: | CS 25.427

CS 27.427
CS 29.427

6.1.5.2 Hazardous roll-yaw-pitch coupling(s) shall not occur as a result of engine coupling of symmetric
or asymmetric (in the event of engine failure) thrust or gyroscopic effects.

Consideration should be given to:

a. All possible air vehicle configurations, including stores;

b. All flight regimes in which the air vehicle may operate (e.g. takeoff, approach);

c. Any environmental conditions, such as cross wind and turbulence;

d. The affect of a second failure on air vehicles that have more than two engines;

e. The ability to maintain height, heading and attitude without the need for exceptional piloting skill;
f. For air vehicles fitted with a propeller, the affects a failure of the propeller feathering system.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG 2001A Appendix Def-Stan 00-970 | 00-970 P1 2.8.21
C3.1.12,C3.1.12.1, C.3.1.12.2, Reference: | 00-970 P12.8.23
C.3.1.12.5,C.3.1.12.6 00-970 P1 2.22.37

00-970 P1 2.22.41
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Information Sources

00-970 P1 2.22.43
00-970 P1 2.25.80

STANAG
Reference:

4671.U334(b)
4671.367

FAA Doc:

MIL-HDBK-516B 6.1.5.2

EASA CS
Reference:

CS 23.367
CS 25.367

CS 25.629

6.1.5.3 Stall, or loss of control, warning and any associated limiting and prevention functions shall be
safe within all areas of the flight envelope, including during the carriage of stores.

Consideration should be given to:
a. A clear and distinctive stall warning with sufficient margin to prevent inadvertent stalling with the flaps
and landing gear in any normal position in straight and turning flight;
b. The warning may be furnished either through the inherent aerodynamic qualities of the aeroplane or by
a device that will give clearly distinguishable indications under expected conditions of flight.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG 2001 3.3.11.1 - Def-Stan 00-970 | 00-970 P1 2.10.11
3.3.11.1.3, Appendix C Reference: | 00-970 P1 2.10.27
00-970 P12.10.28
00-970 P1 2.10.30
STANAG
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.5.3 EASA CS | cs 23.207
Reference: | CS 25.207

6.1.5.4 Where necessary to maintain safe flight, aircrew members shall be given immediate and easily
interpreted indications whenever wrong configurations occur that require or limit any flight crew action or

decision.

Consideration should be given to:

a. Wing sweep;
b. Flap;

c. Landing gear;

d. Doors;

e. Stability augmentation.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG 2001 3.3.11.1 - Def-Stan 00-970 | 00-970 P1 4.15.35
3.3.11.1.3, Appendix C, Reference: | 00-970 P1 4.15.37
3.4.3.1.6 00-970 P1 4.19.59
STANAG | 4671.703
Reference: | 4671.729
FAA Doc: | MIL-HDBK-516B 6.1.5.4 EASACS | cs23.672
Reference: | CS 23.703

Edition Number : 2.0

Edition Date: 24 Jan 13

Status: Endorsed

Page 88/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

Information Sources

CS 23.729
CS 23.783
CS 23.1322
CS 25.672
CS 25.703
CS 25.729
CS 25.783
CS 25.1322
CS 27.672
CS 27.729
CS 27.1322
CS 29.672
CS 29.729
CS 29.783
CS 29.1322

6.1.5.5 Air vehicle response to inceptor inputs shall be proportional and shall not exhibit any non-
I i n e a(suchtag/obessensivity or sluggishness) between pilot applied deflection and force and air

vehicle response.

Consideration should be given to:
a. Heaviness and effectiveness of the inceptors;
b. Harmonisation of the flying controls;
c. Inceptor tendency to over balance;
d. Inceptor tendency to oscillate;

e. Self centring ability of the inceptors;
f. Sensitivity of the controls at high speed.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG 2001 3.3.11.1 - Def-Stan 00-970 | 00-970 P1 2.17.29
3.3.11.1.3, Appendix C Reference: | 00-970 P1 2.22.14
00-970 P1 2.25.78
STANAG
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.5.5 EASA CS | cs 23.397
MIL-HDBK-1797 4.1.12.2, Reference: | CS 25.331
4212 CS 25.397
CS 27.397
CS 29.397

6.1.5.6 Actuator dynamic performance shall not degrade vehicle flying qualities below acceptable limits.

Consideration should be given to:
a. Accurate modelling.

Information Sources

Comm'l Doc: |
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Information Sources

DoD/MIL Doc: | JSSG 2001 3.3.11.1 - Def-Stan 00-970 | 00-970 P1 3.10.26
3.3.11.1.3, Appendix C Reference:
STANAG
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.5.6 EASA CS
Reference:

6.1.5.7 Sensor dynamics shall not degrade vehicle flying qualities below acceptable limits.

Consideration should be given to:
a. Accurate modelling;
b. Rigid and flexible body motions;

c. Protection from FOD and bird strike;

d. Accidental and battle damage;

e. Normal disturbances (e.g. side slip, asymmetric manoeuvres).

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG 2001A 3.3.11.1 - Def-Stan 00-970 | 00-970 P1 3.10.20
3.3.11.1.3, Appendix C Reference:
STANAG
Reference:
FAA Doc: | Mil-HDBK-516B 6.1.5.7 EASA CS
Reference:

6.1.5.8 Cockpit or vehicle controller dynamics shall be correctly modelled and these dynamics shall not
degrade vehicle flying qualities below acceptable limits.

Consideration should be given to:

a. The heaviness and effectiveness of the inceptors;

b. Harmonisation of the flying controls;
c. Any tendency of the inceptors to over balance, oscillate, snatch or twitch and the condition at which this

OCCUrs;

d. The self centring tendency of each inceptor and the effects of any jamming or circuit friction;
e. Sensitivity of the controls at high speed,;
f. All ranges of the flight envelope and aircraft configurations (including the carriage and release of

stores);

g. Any affects of single component failures;
h. Environmental effects (e.g. turbulence, cross winds);
i. The desired level of piloting skill.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG 2001A 3.3.11.1 -
3.3.11.1.3, Appendix C

Def-Stan 00-970
Reference:

00-970 P1 2.17.27
00-970 P1 2.17.29

00-970 P1 2.21.28
00-970 P1 2.22.37-42
00-970 P1 2.24.16-21
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Information Sources

00-970 P1 4.10.25

STANAG [ 4671.395
Reference: | 4671.397

FAA Doc: | MIL-HDBK-516B 6.1.5.8 EASA CS | cs 23.395
Reference: | CS 23.397

CS 25.395
CS 25.397
CS 27.395
CS 27.397
CS 29.395
CS 29.397

6.1.5.9 No single failures (with operator in-the-loop) shall result in any unsafe air vehicle flying
characteristics.

No credible combination of failures (with operator in-the-loop) shall result in departure or loss of control.

Information Sources

Comm'’l Doc:
DoD/MIL Doc: | JSSG 3.3.11.1 - 3.3.11.1.3, Def-Stan 00-970 | 00-970 P1 2.15.11
Appendix C Reference: | 00-970 P1 2.15.13
00-970 P1 2.15.14
00-970 P1 2.15.29
00-970 P1 2.24.21
STANAG
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.5.9 EASACS | cs23.672
Reference: | CS 23.1309
CS 25.672
CS 25.1309
CS 27.672
CS 29.672
CS 29.1309

6.1.5.10 Control gradient forces and dynamics shall be safe and suitable for the entire range of
applications and flight regimes, even in the event of a failure. This shall be established by mathematical
modelling, rig testing, simulator and flight testing or a combination thereof.

Consideration should be given to the following types of failure :
a. Jamming;

b. Runaways;

c. Loss.

Consideration should be given to the following flight regimes:
a. Takeoff;

b. Climb;

c. Cruise;

d. Normal turns;

e. Descent;

f. Landing.
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Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG 3.3.11.1 - 3.3.11.1.3, Def-Stan 00-970 [ 00-970 P1 2.15.11
Appendix C Reference: | 00-970 P1 2.15.12
00-970 P1 2.15.13
00-970 P1 2.15.14
00-970 P1 2.15.29
STANAG
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.5.9, EASACS | cs23.671
6.1.5.10 Reference: | CS 23.672
CS 25.671
CS 25.672
CS 27.671
CS 27.672
CS 29.671
CS 29.672

6.1.5.11 The air crew shall have unimpeded visual characteristics within appropriate limits, to be
approved and verified, in all ground and flight conditions.

Consideration should be given to:
a. Cockpit design compatible with aircraft attitude for all intended operations.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG 3.3.11.1 - 3.3.11.1.3, Def-Stan 00-970 | 00-970 P1 4.17.9
Appendix C Reference: | 00-970 P1 4.17.10

STANAG

Reference:
FAA Doc: | MIL-HDBK-516B 6.1.5.11 EASACS | cs23.773
Reference: | CS 25.773
CS 27.773
CS 29.773

6.1.5.12 Air vehicle flying qualities for ship launch/recovery wind envelopes and ship pitch and roll limits
shall be safe.

Consideration should be given to the following:

a. Approach and Fly-away techniques;

b. Ship Superstructure air wake and effects;

c. Visual references;

d. Day and night, all weather operations (including NVG operations);
e. Variations in weight altitude and ambient temperature;

f. Deck movement;

g. Induced turbulence;

h. Enforced out of wind approach and landing.
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Information Sources
Comm'l Doc:
DoD/MIL Doc: Def-Stan 00-970 | 00-970 P1 2.25.11

Reference: | 00-970 P7 L908

STANAG

Reference:

FAA Doc: | MIL-HDBK-516B 6.1.5.12 EASA CS

Reference:

6.1.5.13 Aircrew workload shall be commensurate with the need to maintain safe flight in all normal
(including high workload flight phases) and failure operating conditions.

Consideration should be given to:

a. Fight path control;

b. Collision avoidance;

c. Navigation;

d. Communications;

e. Operation and monitoring of all essential air vehicle systems;

f. Command decisions;

g. Accessibility and ease of operation of air vehicle controls;

h. Day and night, all weather operations (including NVG operations).

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG 2001A 3.3.11.1 - Def-Stan 00-970 | 00-970 P1 2.21.5
3.3.11.1.3, 3.4.3, Appendix C Reference: | 00-970 P1 2.25.13

STANAG

Reference:
FAA Doc: | MIL-HDBK-516B 6.1.5.13 EASA CS | cs 23.1523
Reference: | CS 25.1523
CS 27.1523
CS 29.1523

AMC 25.1302

6.1.5.14 Vehicle flying qualities on back-up power (electrical or hydraulic) shall be safe within acceptable
limits.

Consideration should be given to:

a. Primary flight controls (whether they be electrically or hydraulically actuated);
b. Power plant controls;

c. Stability augmentation systems;

d. Air data systems;

e. Radio communication equipment;

f. Navigation equipment;

g. Display systems (including NVG and HUD).

Information Sources

Comm'l Doc:

DoD/MIL Doc: | JSSG 2001A 3.3.11.1 - Def-Stan 00-970 | 00-970 P1 4.15.4
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Information Sources

3.3.11.1.3, Appendix C Reference: | 00-970 P1 6.6.6
00-970 P16.11.53
STANAG | 4671.1351
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.5.14 EASA CS | ¢S 23.1309
Reference: | CS 23.1351
CS 25.1309
CS 25.1351
CS 27.1309
CS 27.1351
CS 29.1309
CS 29.1351

6.1.6. Envelopes.

6.1.6.1 merged with 6.1.2.1

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG 2001A 3.3.11.1 -
3.3.11.1.3, Appendix C

Def-Stan 00-970
Reference:

00-970 P1 2.3.18
00-970 P1 2.3.20

00-970 P1 2.3.21
00-970 P1 2.6.13
00-970 P1 2.6.14
00-970 P1 2.6.16
00-970 P1 2.6.17
00-970 P1 2.6.19
00-970 P1 2.8.13
00-970 P1 2.8.19

STANAG
Reference:

4671.141
4671.171

4671.231
4671.233

FAA Doc:

MIL-HDBK-516B 6.1.6.1

EASA CS
Reference:

CS23.171
CS 23.173

CS 23.177
CS 23.181
CS 23.231
CS 23.233
CS 25171
CS 25.173
CS 25.177
CS 25.181
CS 25.231
CS 25.233
Cs27.171
CS 27.173

Edition Number : 2.0

Edition Date: 24 Jan 13

Status: Endorsed

Page 94/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

Information Sources

CS 27.177
CS 27.231
CS29.171
CS 29.173
CS 29.177
CS 29.231

6.1.6.2 The air data system and associated redundancy management provides for safe flight including
during and after air data component failures.

Consideration should be given to the following:

a. Provision of a standby or reversionary system;
b. Satisfactory provision of failure indications and warnings;
c. Mechanically induced damage to probes and pressure ports, and the effects of rain, icing, and other
hostile environments.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG 2001A 3.3.11.1 -
3.3.11.1.3, Appendix C

Def-Stan 00-970
Reference:

00-970 P1 2.15.27
00-970 P16.3.4

00-970 P16.3.5
00-970 P1 6.3.20

STANAG
Reference:

FAA Doc:

MIL-HDBK-516B 6.1.6.2

EASA CS
Reference:

CS 23.1323
CS 23.1325

CS 23.1326
CS 25.1323
CS 25.1325
CS 25.1326
CS 27.1323
CS 27.1325
CS 29.1323
CS 29.1325

6.1.6.3 The flight-critical parameters list shall be complete and reasonable.

Information Sources

Comm'l Doc:
DoD/MIL Dac: Def-Stan 00-970 | 00-970 P17.5.3
Reference:

STANAG | 4671.1501

Reference: | 4671.1583

4671.1585

4671.1587
FAA Doc: | MIL-HDBK-516B 6.1.6.3 EASA CS | cs 23.1501
Reference: | CS 23.1583
CS 23.1585
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Information Sources

CS 23.1587
CS 25.1501
CS 25.1583
CS 25.1585
CS 25.1587
CS 27.1501
CS 27.1583
CS 27.1585
CS 27.1587
CS 27.1589
CS 29.1501
CS 29.1583
CS 29.1585
CS 29.1587

6.1.6.4 The air vehicles flight manual, supplements and any associated placards shall contain the air
vehicle / engine operating limitations.

These limitations shall include:

A Performance (e.g. airspeed | imitations, power pl ant
A F1 i g h tisties braler moomal@nd emergency conditions;
A Control functions wunder nor mal and emergency condi

takeoff following engine failure, safe landing limits for OEI);
A Any other criticeaht items to ensure safe fli

Information Sources

Comm'l Doc:

DoD/MIL Doc: Def-Stan 00-970 | 00-970 P1 7.5.3
Reference:

STANAG [ 4671.1501
Reference: | 4671.1581

FAA Doc: | MIL-HDBK-516B 6.1.6.4 EASA CS | CS 23.1501-1589
Reference: | CS 25.1501-1533

CS 27.1501-1589
CS 29.1501-1589

6.1.7. Store carriage and separation.

6.1.7.1 Store carriage, release and separation shall not result in unacceptable air vehicle stability and
control characteristics or unacceptable flying qualities.

Consideration should be given to:

a. Air vehicle weight and centre of gravity remaining within approved limits during the carriage of stores
and after release of any store or combination of stores;

b. Flying qualities, loss of air vehicle control while under symmetrical and asymmetrical manoeuvres;

c. Normal or emergency release or jettison of any store or combination of stores resulting in exceedance
of any aircraft flight limitations;

d. Normal or emergency release or jettison of any store or combination of store do not result in contact
between the released store and other stores or the aircraft;
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e. Both internal and external stores locations;

f. The most extreme asymmetric loading of stores (including symmetric thrust);

g. Sequencing of stores release and jettison;

h. Release of internally carried stores shall not be possible until the bomb bay doors are fully open;
i. Indication to the crew in the event of a failed separation (hangfire or misfire).

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG 2001A 3.3.11.1 - Def-Stan 00-970 | 00-970 P1 S2.17
3.3.11.1.3, Appendix C Reference: | 00-970 P1 2.24.17
00-970 P1 2.24.18
00-970 P1 9.2.9
00-970 P1 9.2.10
00-970 P19.2.11
00-970 P1 9.2.12
00-970 P1 9.2.16
00-970 P1 9.2.20
STANAG
Reference:
FAA Doc: | MIL-HDBK-516B 6.1.7.1 EASA CS | Cs 25/29: Subparts B and G*
Reference:
*(unverified- LC516 )
6.1.7.2 Merged with 6.1.7.1
Information Sources
Comm'l Doc:
DoD/MIL Doc: | Merged with 6.1.7.1 Def-Stan 00-970 | Merged with 6.1.7.1
Reference:
STANAG
Reference:
FAA Doc: | Merged with 6.1.7.1 EASA CS | Merged with 6.1.7.1
Reference:
6.1.7.3 Merged with 6.1.7.1
Information Sources
Comm'l Doc:
DoD/MIL Doc: | Merged with 6.1.7.1 Def-Stan 00-970 | Merged with 6.1.7.1
Reference:
STANAG
Reference:
FAA Doc: | Merged with 6.1.7.1 EASA CS | Merged with 6.1.7.1
Reference:

6.1.8 Modelling and simulation data, databases and tools shall be validated to ensure predictions of air
vehicle stability and control and flying and handling qualities characteristics correctly and accurately
represent the air vehicle characteristics.

Consideration should be given to:
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a. Trim;

b. Dynamic manoeuvres;

c. Flight control modes and failures;

d. Validation across the flight envelopes and for all air vehicle configurations;
e. Use of test pilots during early simulations and eventual flight testing;

f. Frequency-response or time-response methods.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG 2008 Section 8 Def-Stan 00-970 | 00-970 P1 7.5.3
(unverified) Reference:
STANAG
Reference:
FAA Doc: | MIL-HDBK-6.1.8 EASA CS
MIL-STN-1797 4.1.9, 4.1.10 Reference:

6.2. VEHICLE CONTROL FUNCTIONS (VCF).

This section covers the installation, integration, interface, and operation of the Vehicle Control Function
(VCF). This includes all air vehicle augmentation systems, Flight Control Systems (FCS), autopilot, etc.

Included with the scope of this section are:

A VCF architecture design;

A VCF functional characteristics;

A Control law authority;

A Control surface actuation systems;

A Hydraulic & electrical VCF power source;
A Flight onentsti cal comp

A VCF software;

A VCF failure monitoring.

When implementing VCF, the general air worthiness criteria for air vehicle equipment, systems and
installations should always be considered, as well as the overall air vehicle flight control and flight
performance. Some criteria in this chapter are supported in the text by examples of specific
considerations. These examples are by no means to be considered as exhaustive.

All criteria should at least be verified for:
A The most adver s et envoombentmrad loadaconditioris; f | i g h
A Agreed acceptable/unacceptable probability of

Where an information source is highlighted, in general it is implied that any higher level requirement on
the same subject stated in the parent paragraphs is

applicable too, as well as each lower level requirement contained in any subparagraph. The links to
references are by no means to be considered as

exhaustive.

Edition Number : 2.0 Edition Date: 24 Jan 13 Status: Endorsed Page 98/594

|l oss



EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

6.2.1. VCF architecture design.

6.2.1.1 The design of the air vehicle VCF, including its sub-systems, shall be shown to be safe within the
required performance envelope.

Consideration should be given to using a structured methodology to:

1. Define the required air vehicle performance envelope.

2. Agree the required air vehicle safety levels. Derived safety requirements can then be established for
enabling systems.

3. Develop Test & Acceptance Plans to record how the derived and top level safety requirements are to
be demonstrated.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG 2008 3 thru 3.8, 4 thru Def-Stan 00-970 | 00-970 P1 2.15
4.8 Reference: | 00-970 P1 2.16
00-970 P1 3.9
00-970 P1 3.10
00-970 P1 6.6
00-970 P1 6.11
STANAG | 4671.685
Reference: | 4671.1309
FAA Doc: | MIL-HDBK-516B 6.2.1.2 EASA CS | ¢S 23.141-23.257
Reference: | CS 23.321-23.459
CS 23.1309
CS 23.1501-23.1529
CS 24.1309

CS 25.143-25.255
CS 25.321-25.459
CS 25.1309

CS 26.1309

CS 27.141-27.251
CS 27.321-27.447
CS 27.1309

CS 27.1501-27.1529
CS 28.1309

CS 29.141-29.251
CS 29.321-29.427
CS 29.1309

CS 29.1501-29.1529

6.2.1.2 Aspects of the VCF critical to the safe operation of the Air Vehicle shall incorporate sufficient and
appropriate risk mitigations to allow graceful degradation and interface with other systems to ensure
power is available for continued safe operation.

Consideration should be given to one or more of the following approaches:
a. Failure Absorption;

b. Cross lane monitoring/voting and failure rejection;

c. Lane self monitoring and failure rejection.
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d. The progression and sustainment of air vehicle control, related to aircrew workload and situational

awareness.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG 2008 3.1.7 - 3.1.7.3,
41.7-4.1.73

Def-Stan 00-970
Reference:

00-970 P1 6.6.18
00-970 P16.11.3

00-970 P16.12.2

STANAG
Reference:

4671.1309
4671.1329

4671.1412
4671.1413

FAA Doc:

MIL-HDBK-516B 6.2.1.2

EASA CS
Reference:

CS 23.1309
CS 25.1309

CS 25.1310
CS 27.1309
CS 29.1309
CS 25.671*
CS 25.672*

*(unverified-Dutch 516)

6.2.1.3 The VCFs shall have appropriate levels of risk mitigations typically achieved through separation,
redundancy, fault tolerance and self test to prevent any unsafe function resulting in a loss of control.

Considerations should be given to software elements.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG 2008 3.0, 4.0, 3.1, 4.1,
3.1.11-3.1.11.2, 4.1.11-
41.11.2

Def-Stan 00-970
Reference:

00-970 P1 2.14.49
00-970 P1 2.15.17

00-970 P14.4.7

00-970 P1 4.4.46
00-970 P1 6.2.33
00-970 P16.5.29
00-970 P1 6.5.33

00-970 P7 L7253.2.1

STANAG
Reference:

4671.1309
4671.1323

4671.1490

FAA Doc:

MIL-HDBK-516B 6.2.1.3

EASA CS
Reference:

CS 23.1309
CS 25.1309

CS 27.1309
CS 29.1309

6.2.1.4 Each aspect of the VCF (such as flaps, trim, autostabilisers, hydraulics) shall be suitably
separated and protected to ensure graceful degradation of the VCF in the presence of failures and
combination of failures.

Consideration should be given to:
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a. The use of modelling and simulation to establish effects of failures.

b. The progression and sustainment of air vehicle control, related to

awareness.

aircrew workload and situational

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG 2008 3.1.1-3.14,4.1.1
-4.14

Def-Stan 00-970
Reference:

00-970 P1 2.6.25
00-970 P1 2.8.25

00-970 P1 2.14.16
00-970 P1 2.15.24
00-970 P1 2.15.9

00-970 P1 2.15.11
00-970 P1 2.15.12
00-970 P1 2.15.13
00-970 P1 2.15.14
00-970 P1 2.15.15
00-970 P1 2.15.17
00-970 P1 2.15.20
00-970 P1 2.15.21
00-970 P1 2.15.23
00-970 P1 2.15.24

STANAG
Reference:

4671.459
4671.701

FAA Doc:

MIL-HDBK-516B 6.2.1.4

EASA CS
Reference:

CS 23.672
CS 25.671

CS 25.672
CS 27.672
CS 29.672
CS 25.671*
CS 25.672*

*(unverified-Dutch 516)

6.2.1.5 No credible combination of failures shall result in a complete loss of an axis of control from the

VCF.

exceptional piloting skill.

Consideration should be given to:
a. Location and separation of aspects of the VCF to protect against effects of fire and mechanical

It is permissible for combination of failures to result in degraded control that does not require

damage;
b. The use of modelling and/or simulation to establish the effects on controllability of any identified
failures.
Information Sources
Comm'l Doc:
DoD/MIL Doc: Def-Stan 00-970 | 00-970 P1 2.6.25

JSSG 2008 3.1.9,4.1.9

Reference:

00-970 P1 2.8.25
00-970 P1 2.15
00-970 P1 2.15.11
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Information Sources

00-970 P1 2.15.29
00-970 P1 2.24.21
00-970 P1 3.9.18
00-970 P1 3.10.28
00-970 P1 4.10.22
00-970 P1/5 S4 L36
00-970 P1 6.12.15
00-970 P7 L600 12.5.1
00-970 P7 L903 7.10.1
00-970 P7 L904 7.7.1

STANAG | 4671.321
Reference: | 4671.1309
4671.1329
4671.1603

FAA Doc: | MIL-HDBK-516B 6.2.1.5 EASACS | cs23.21
Reference: | CS 23.141-23.257

CS 23.321-23.459
CS 23.672

CS 23.865

CS 23.1309

CS 23.1329

CS 23.1501-23.1529
CS 2521

CS 25.143-25.255
CS 25.321-25.459
CS 25.671*

CS 25.672

CS 25.865

CS 25.1309

CS 25.1310

CS 25.1329
CS27.21

CS 27.141-27.251
CS 27.321-27.427
CS 27.672

CS 27.1309

CS 27.1329

CS 27.1501-27.1529
CS29.21

CS 29.141-29.251
CS 29.321-29.427
CS 29.672,

CS 29.1309,

CS 29.1329,
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Information Sources

CS 29.1501-29.1529

*(unverified-Dutch 516)

6.2.1.6 No reasonably credible combination of failures with the VCF (including AFCS if applicable) shall
result in a loss of control of the Air Vehicle.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG 2008 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 6.5.33
3.1.11-3.1.11.2,4.1.11- Reference: | 00-970 P1 6.6.2
41112 00-970 P7 L604 20.1.5
STANAG | 4671.1309
Reference:
FAA Doc: | MIL-HDBK-516B 6.2.1.6 EASA CS | ¢s23.1309
Reference: | CS 25.1309
CS 27.1309
CS 29.1309
CS 25.671*
CS 25.672*
*(unverified-Dutch 516)

6.2.2. Basic VCF.

6.2.2.1 VCF command control elements, shall be demonstrably safe for the entire range of air vehicle
and air crew responses. This includes ensuring component functional characteristics are defined and do
not to induce a departure or loss of control.

Consideration should be given to:
a. All flight phases;
b. All VCF command control elements which transmit crew control commands or generate and/or convey

commands;

c. Altitudes up to the maximum expected in operation;
d. Mechanical, analogue and electrical component functional characteristics;

e. Compatibility between mechanical and non mechanical components;

f. Ensuring each control operates easily, smoothly and positively enough to allow proper performance of

its functions.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | JSSG-2008: para 3.1.1, 4.1.1, Def-Stan 00-970 | 00-970 P1 2.6.14
3.1.11.10,4.1.11.10, 3.1.11.11 Reference: | 00-970 P1 2.8.12
Zh;-ul?l]ii.];l.l;..g,24t.r]{.ll.ll thru 00-970 P1 4.10.2

.1.11.11.4, 3.2.2 thru
3.2.2.5.4, 4.2.2 thru 4.2.2.5.4 STANAG | 4671.671
(Note: Unverified - no access Reference: | 4671.1309
to JSSG-2008) 4671.1731
FAA Doc: | 14CFR references: 23.141- EASACS | cs23.21
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Information Sources

23.253, 25.21-25.255, 23.321-
23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

Reference:

CS 23.141-23.257
CS 23.321-23.459
CS 23.671

CS 23.1309

CS 2521

CS 25.143-25.255
CS 25.321-25.459
CS 25.671

CS 25.1309
CS27.21

CS 27.141-27.251
CS 27.321-27.427
CS 27.671

CS 27.1309
CS29.21

CS 29.141-29.251
CS 29.321-29.427
CS 29.671

CS 29.1309

6.2.2.2 Friction levels, breakout forces, dead zones, hysteresis, and backlash of each axis of the control
system (including thrust, and thrust vector angle if it is controlled by a separate inceptor) shall not
preclude safety-of-flight (SOF). This includes ensuring functional characteristics do not induce a control
system failure, loss of control or a departure.

Consideration should be given to:
a. Non-linear characteristics;

b. Probability of combinations of these phenomena leading to a failure condition;
c. Tests are to be made with the autostabilisers, 'q' feel systems etc., operative.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3JSSG-2008: 3.0, 4.0, Def-Stan 00-970 | 00-970 P1 2.6.11
3.2.25.1.1,4.2.25.1.1 (Note: Reference: | 00-970 P12.8.12
Unverified - no access to 00-970 P1 2.17.30
JSSG-2008) 00-970 P1 2.19.22
00-970 P13.9.22
00-970 P13.9.23
00-970 P1 4.10.6
00-970 P1 4.10.7
STANAG | 4671.629(j) (AMC.629()))
Reference: | 4671.671
4671.683
FAA Doc: | 14CFR references: 23.141- EASA CS | Cs 23.141-23.257
23.253, 25.21-25.255, 23.321- Reference: | CS 23.321-23.459

23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

CS 23.683
CS 25.143-25.255
CS 25.321-25.459
CS 25.683
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Information Sources

CS 27.141-27.251
CS 27.321-27.427
CS 27.683
CS 29.141-29.251
CS 29.321-29.427
CS 29.683

6.2.2.3 Air vehicle control and manoeuvrability functions shall be properly designed to ensure safety-of-
flight (SOF), and shall not require exceptional piloting skill, alertness or strength. This includes ensuring
longitudinal, lateral-directional, lift, drag, performance limiting, and variable geometry control systems are
safety mechanised and operate with the ease, smoothness, and positiveness appropriate to their
function, throughout the flight envelope.

Consideration should be given to:

a. Operation at all altitudes, not exceeding the maximum operating altitude;

b. All practical / critical loading conditions; within the range of weights and centres of gravity;

c. Effectiveness of any device or method used to monitor control functions;

d. Resistance of Control Systems to external and internal sources of electromagnetic interference.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.1.5.3, 4.1.5.3, Def-Stan 00-970 | 00-970 P1 S2.6
3.2.1 thru 3.2.1.4, 4.2.1 thru Reference: | 00-970 P1 S2.8
42.1.4,32254,42254 00-970 P1 S2.11
(Note: Unverified - no access )
to JSSG-2008) 00-970 P1 S3.9

STANAG | 4671.671-4671.703
Reference:
FAA Doc: | 14CFR references: 23.141- EASACS | cs23.21
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257
23.459, 25.321-25.459, CS 23.671-23.703
23.1501-23.1529, 25.1501-
o5 1529 CS 25.21

CS 25.143-25.255
CS 25.671-23.703
CS27.21

CS 27.141-27.251
CS 27.671-23.703
CS29.21

CS 29.141-29.251
CS 29.671-23.703

6.2.2.4 Control system surfaces shall be installed so there is no mechanical interference from
surrounding air vehicle structures or devices. If an adjustable stabiliser is used, it shall have stops that
limit its range of travel to that allowing safe flight and landing.

Consideration should be given to:

a. The most critical clearance positions;

b. The full range of movement of surrounding devices;

c¢. Structural deflections resulting from the most adverse flight, manufacturing, environmental and load
conditions, the means of which is to be established, agreed and verified;

d. Ensuring the control system is free from excessive friction, and excessive deflection.
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For rotorcraft, there shall be sufficient clearance between the rotor blades and other parts of the structure
to prevent the blades from striking any part of the structure during any operating condition.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.2.1 thru 3.2.1.4, Def-Stan 00-970 | 00-970 P1 3.9.18
4.2.1thru 4.2.1.4, 3.2.2.5 thru Reference: | 00-970 P1 3.9.26
3.2.25.1.1, 4.2.2.5 thru

’ TANA
4.2.251.1,3.2.3,4.2.3 (Note: STANAG ig;i'ggg’
Unverified - no access to Reference: :
JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASA CS | cs 23.655
23.253, 25.21-25.255, 23.321- Reference: | CS 23.683
N
25:1529 ) e CS 25.683

CS 27.661
CS 27.683
CS 29.661
CS 29.683

6.2.2.5 Surface rate and hinge moments for VCF actuation shall not adversely affect air vehicle control
throughout the combined range of attainable angles of attack (both positive and negative) and sideslip.
This includes ensuring no actuator hinge moments or blowback can cause a departure, loss of control or
pilot coupling, under all specified flight, environmental and load conditions.

Consideration should be given to:

a. The most adverse combination of flight, environment and load conditions, to be agreed and verified.

b. Deep stall trim conditions;

c. All manoeuvring;

d. Factors such as pilot strength, regions of control-surface-fixed instability, inertial coupling, fuel slosh,
the influence of symmetric and asymmetric stores, stall/post-stall/ spin characteristics, atmospheric
disturbances and Aircraft Failure States;

e. Failure transients and manoeuvring flight appropriate to the Failure State;

f. The degree of effectiveness and certainty of operation of limiters, e.g. control malfunction or
mismanagement, and transients from failures in the propulsion, flight control and other relevant systems;
g. All configurations, including stores (symmetric and asymmetric).

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.1.5.6 thru Def-Stan 00-970 | 00-970 P1 3.4.13
3.1.5.7,4.1.5.6 thru 4.1.5.7, Reference: | 00-970 P1 3.9.9
3.22.1,4.2.2.1,3.2.1,4.2.1, 00-970 P1 4.10.8
3.2.1.1, 4.2.1.1 (Note:

Unverified - no access to STANAG
JSSG-2008) Reference:
FAA Doc: | 14CFR references: 23.141- EASACS | cs23.21
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257
23.459, 25.321-25.459, CS 23.321-23.459
23.1501-23.1529, 25.1501-
25 1529 CS 23.657
CS 23.1501-23.1529
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Information Sources

CS25.21

CS 25.143-25.255
CS 25.321-25.459
CS 25.657

CS 25.1501-23.1529
CSs27.21

CS 27.141-27.251
CS 27.321-27.427
CS 27.1501-27.1529
CS29.21

CS 29.141-29.251
CS 29.321-29.427
CS 29.1501-29.1529

6.2.2.6 Cockpit control forces shall not exceed the specified design limits and shall provide full and free
movement of the control input devices, for all axes, including trim. Forces shall not be so great as to make

excessive demands on the pilotés strength when manoeu
the air vehicle can easily be overstressed inadvertently.

Consideration should be given to:

a. Aircraft type, intended operational use and role;

b. Specified design limit control forces, to be agreed and verified;

c. Both short and long term application of force;

d. Both one and two hands available for control;

e. Control forces for pitch, roll, yaw and trim;

f. Forces applied to the control wheel, stick or rudder pedal;

g. Ensuring control system forces and free play do not inhibit a smooth, direct air vehicle response;
h. Specified manoeuvres, to be agreed and verified;

i. Force of the pilots operating dual controls in opposition, to be agreed and verified.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2008: 3.2.2.3, 4.2.2.3, Def-Stan 00-970 | 00-970 P1 3.4.6
3.2.25.1,4.2.25.1, 3.2.25.1.1, Reference: | 00-970 P1 3.4.13
422511, 3.2.2.5.1.3, 00-970 P1 4.10.4
4.2.2.5.1.3 (Note: Unverified -
no access to JSSG-2008) STANAG
Reference:
FAA Doc: | 14CFR references: 23.779, EASACS | cs23.21
25.779, 23.141-23.253, 25.21- Reference: | CS 23.141-23.257
25.255, 23.321-23.459, CS 23.321-23.459

25.321-25.459, 23.1501-

23.1529, 25.1501-25.1529 CS 2521

CS 25.143-25.255
CS 25.321-25.459
CS27.21

CS 27.141-27.251
CS 27.321-27.427
CS29.21

CS 29.141-29.251
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Information Sources

| | CS29.321-29.427

6.2.2.7 Functional control nonlinearities shall not preclude safety-of-flight (SOF). This includes ensuring
aggregate nonlinearities of all interfaces and computational paths do not induce departure, loss of control
or pilot coupling.

Consideration should be given to:

a. Gain margin to be agreed and verified (typically not worse than 6 db);

b. Phase margin to be agreed and verified (typically not worse than 45 degrees);
¢. Mechanical, electrical, hydraulic, digital and analogue interface nonlinearities;
d. Avoiding oversensitivity or sluggishness in response.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2008: 3.2.2.5.4 thru Def-Stan 00-970 | 00-970 P1 2.17.29
3.2.25.4.5,4.2.2.5.4 thru Reference: | 00-970 P1 2.22.6
4.2.2.5.4.5 (Note: Unverified - 00-970 P1 2.22.15
no access to JSSG-2008) 00-970 P1 3.10.38
00-970 P1 3.10.59
STANAG
Reference:
FAA Doc: | 14CFR references: 23.141- EASACS | cs23.21
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257
23.459, 25.321-25.459, CS 23.321-23.459
23.1501-23.1529, 25.1501-
251529 CS 25.21

CS 25.143-25.255
CS 25.321-25.459
CS27.21

CS 27.141-27.251
CS 27.321-27.427
CS 29.21,

CS 29.141-29.251
CS 29.321-29.427

6.2.2.8 Trim ranges and rates for all axes shall not preclude safety-of-flight (SOF). This includes ensuring
trim rates are sufficient to enable the flight-crew to maintain low out-of-trim inceptor forces; but do not
produce pilot coupling.

Consideration should be given to:

a. Trim authority limits to be agreed and verified (typically + 1.5g in pitch, + 0.5¢g roll, and + 0.2g yaw);

b. Operation at altitudes up to the maximum expected in operation;

c. The most critical combinations of weight and CofG (Forward CofG is usually critical at slow speeds,
and aft CofG critical at high speeds);

d. Over-sensitivity in operation of the yaw and roll trim systems;

e. Maximum acceleration and deceleration likely to be encountered during normal service operation.

Information Sources

Comm'l Doc: | |
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Information Sources

DoD/MIL Doc: | 3SSG-2008: 3.2.2.5.1.3, Def-Stan 00-970 | 00-970 P1 2.4.27
4.2.2.5.1.3 (Note: Unverified - Reference: | 00-970 P1 2.6
no access to JSSG-2008) 00-970 P1 2.8
00-970 P12.17
00-970 P1 2.16.22
STANAG | 4671.161
Reference: | 4671.677
FAA Doc: | 14CFR references: 23.141- EASACS | cs23.21
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257
23.459, 25.321-25.459, CS 23.677
23.1501-23.1529, 25.1501-
% 1599 CS 25.21
CS 25.143-25.255
CS 25.677
CS27.21
CS 27.141-27.251
CS 29.21

CS 29.141-29.251

6.2.2.9 The effects of trim failure on air vehicle control and stability shall be identified and mitigated. This
includes preventing hard-overs, compensating for jams or mis-trims such as to prevent an induced

departure, loss of control or pilot coupling.

Consideration should be given to:
a. Any reasonable credible combination of trim failures;

b. The response of the air vehicle to trim system runaways;
c¢. The controllability of the air vehicle following the runaway;
d. Use of an emergency trim system.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | JSSG-2008: 3.2.2.5.1.3, Def-Stan 00-970 | 00-970 P12.15.13
4.2.2.5.1.3 (Note: Unverified - Reference:
no access to JSSG-2008) STANAG | 2671161
Reference: | 4671.677
FAA Doc: | 14CFR references: 23.141- EASACS | cs 23.21,
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257
23.459, 25.321-25.459, CS 23.672
23.1501-23.1529, 25.1501-
o5 1599 CS 23.677
CS 25.21

CS 25.143-25.255
CS 25.671, 25.672
CS 25.677
CSs27.21

CS 27.141-27.251
CS 27.672
CS29.21

CS 29.141-29.251
CS 29.672
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6.2.2.10 Control devices intended for intermittent operation (such as flaps, slats, speed brakes, geometry
mechanisms, auxiliary control devices) shall not preclude safety-of-flight (SOF). This includes ensuring
latent failures for devices used only in discrete parts of the flight envelope (modes), or that are seldom
used or that are only for some type of backup capability, can not induce a departure, loss of control, or
pilot coupling.

Consideration should be given to:
a. Monitoring such elements of the VCF to ensure that they are fit for use when required;
b. Provision of fail-safe reversion to manual control for recovery for non full-time systems.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | JSSG-2008: 3.1.8, 4.1.8, Def-Stan 00-970 | 00-970 P1 2.15.15
3.2.1.3,4.2.1.3, 3.2.1.4, Reference: | 00-970 P1 2.15.20
3'3'2'3'43?52'411'24 225121 5,3.1.12 00-970P12.15.29
i 31420, 4112 i 00970 P13.10.73
4.1.12.1 (Note: Unverified - no 00-970 P1 3.10.105
access to JSSG-2008) STANAG | 4671.701

Reference: | 4671.1309

FAA Doc: | 14CFR references: 23.141- EASACS | cs 23.701,

23.253, 25.21-25.255, 23.321- Reference: | CS 23.1309

23.459, 25.321-25.459, CS 25.701,
23.1501-23.1529, 25.1501-

25 1529 CS 25.1309

CS 27.674,

CS 27.1309

CS 29.674,

CS 29.1309

6.2.2.11 VCF safety provisions (protection functions, devices, procedures, limitations) shall not adversely
affect the safety of the air vehicle.

Consideration should be given to:
a. Applicable standards (including software) to be agreed and verified,;
b. Use of an appropriate system safety programme as detailed in Section 14;
c. Compatibility with weapon systems;
d. Safety provisions from both component and software induced faults;
e. Acceptable probabilities of occurrence, to be agreed and verified for;
i. Any failure condition that would prevent the continued safe flight and landing of the air vehicle.
ii. Any other failure condition that would significantly reduce the capability of the aeroplane or the ability
of the flight crew to cope with adverse operating conditions.
f. Flight envelope protection for UAS.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2008: 3.1.5.3, 3.1.5.2, Def-Stan 00-970
3.1.5.4,3.1.9,3.1.11.1, 3.1.10, Reference:
3.1.11.1.1,3.1.13t0 3.1.13.2,
3.1.16,3.2.2.5.4.1, 3.2.4 thru STANAG | 4671.1309 (AMC.1309(b))

3.2.4.6, and associated section Reference:

4 paragraphs (Note: Unverified
- No access to JSSG-2008)

Edition Number : 2.0 ‘ Edition Date: 24 Jan 13 ‘ Status: Endorsed Page 110/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

Information Sources
FAA Doc: | 14CFR references: 23.141- EASA CS | cs 23.1309
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1309 (AMC.1309)
23.459, 25.321-25.459, CS 27.1309
23.1501-23.1529, 25.1501-
25 1529 CS 29.1309

6.2.2.12 The VCF shall include sufficient redundancy to ensure that alternate control paths are available
for all control axis / modes and do not preclude safety-of-flight (SOF). This includes ensuring redundant
elements are separated as far as possible, so that minor accidental or battle damage does not cause
failure of the VCF.

Considerations shall be given to:

a. Failure detection, isolation, and corrective action within time limits to be agreed and verified;

b. Physical and electrical isolation between redundant elements;

c. Preventing propagation of failures among vehicle control elements;

d. Eliminating sources of common-mode failure;

e. Use of the autopilot or trim circuit to provide a measure of control of the air vehicle in the event of
primary failure;

f. Location of control paths where combat damage is less probable with respect to threat and the role of
the air vehicle.

Information Sources

Comm’'l Doc:
DoD/MIL Doc: | 35SG-2008: para 3.1.2.1, Def-Stan 00-970 | 00-970 P1 3.9.29
41.2.1,3.1.11.1,4.1.11.1, Reference: | 00-970 P1 3.10.12
3.1.12thru 3.1.12.1,4.1.12 00-970 P1 3.10.30
thru 4.1.12.1 (Note: Unverified
- no access to JSSG-2008) 00-970 P13.10.47
00-970 P1 3.10.69
STANAG
Reference:
FAA Doc: | 14CFR references: 23.141- EASACS | cs23.21
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257
23.459, 25.321-25.459, CS 23.672
23.1501-23.1529, 25.1501-
25.1529 €S 25.21
CS 25.143-25.255
CS 25.671
CS 25.672
CSs27.21
CS 27.141-27.251
CS 27.672
CS29.21
CS 29.141-29.251
CS 29.672

6.2.2.13 Ratio changers and artificial feel devices (or similar devices) shall not adversely affect safety-of-

flight (SOF). This includes ensuring that no changes in artificial feel can produce departure, loss of control
or pilot coupling. Control system units, components, and parts which transmit control signals mechanically
shall meet the specified design limit conditions and safety factors.

Consideration should be given to:
a. Design limit conditions and safety factors, to be agreed and verified,
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b. Assessing the effects from loss of the artificial feel devices;
c. The most critical case from handling considerations in terms of airspeed, altitude, mass, centre of
gravity and external stores configuration.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1.7.2, Def-Stan 00-970 | 00-970 P1 2.15.14
4.1.7.2,3.1.11.11,4.1.11.11, Reference: | 00-970 P1 3.9.3
3.1.11.11.1,4.1.11.11.1, 00-970 P1 3.9.4
3.1.12.1,4.1.12.1, 3.1.14.4,
4.1.14.4 (Note: Unverified - no 00-970 P13.9.31
access to JSSG-2008) STANAG

Reference:

FAA Doc: | 14CFR references: 23.141- EASA CS | €S 23.141-23.257

23.253, 25.21-25.255, 23.321- Reference: | CS 23.321-23.459

23.459, 25.321-25.459, CS 25.143-25.255
23.1501-23.1529, 25.1501-

95 1529 CS 25.321-25.459

CS 27.141-27.251

CS 27.321-27.427

CS 29.141-29.251

CS 29.321-29.427

6.2.2.14 Merged with 6.2.1.5

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.1.11.1, Def-Stan 00-970 [ Merged with 6.2.1.5
3.1.11.1.1, 3.1, 3.1.2,3.1.5.5, Reference:
3.1.5.6,3.1.7.3, 3.1.9, 3.1.11.4, ,
3.1.11.7, 3.1.12, 3.1.13.2, STANAG | Merged with 6.2.1.5
3.1.14.4,3.1.17, 3.2.2.2 thru Reference:
3.2.2.2.13,3.3.3,3.4.2,35.7
and associated section 4
paragraphs (Note: Unverified -
no access to JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASA CS | Merged with 6.2.1.5
23.253, 25.21-25.255, 23.321- Reference:
23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

6.2.2.15 VCF component design shall be demonstrably safe. This includes preventing degradation in
VCF operation from environmental conditions; resisting the formation of fungi; ensuring VCF physical
characteristics do not cause a single point failure by virtue of components design, interfaces nor
integration of functions.

Consideration should be given to:

a. Environmental conditions (including humidity, temperature, pressure, altitude), to be agreed and
specified,;

b. Avoiding pockets, traps, wells, etc., into which water, condensed moisture or other liquids would
collect;

c. Ensuring adequate drain provision;

d. Any deleterious effects due to tightening or slackening resulting from differential expansion;
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e. Providing sufficient clearance to ensure the efficient operation of all detail fittings, such as jacks,
bearings, guides, fairleads, etc., to be agreed and verified;
f. Withstanding physical, induced, chemical, biological and nuclear stresses.

g. Wherever possible, avoid materials which expand appreciably with moisture for such parts as fairleads

and washers.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2008: 3.1.14 thru Def-Stan 00-970 | 00-970 P1 2.15
3.1.14.9, 4.1.14 thru 4.1.14.9, Reference: | 00-970 P1 3.9.24
3.1.15 thru 3.1.18, 4.1.15 thru 00-970 P1 3.9.25
4.1.18, 3.2.3 thru 3.2.3.3, 4.2.3
thru 4.2.3.3, 3.4 thru 3.5.2, 4.4 00-970P13.9.31
thru 4.5.2 (Note: Unverified - STANAG | 4671.603
no access to JSSG-2008) Reference: | 4671.1309
4671.1329(q)

FAA Doc: | 14CFR references: 23.141- EASACS | cs23.21

23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257

23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

CS 23.321-23.459
CS 23.603

CS 23.1309

CS 23.1329(g)
CS 25.21

CS 25.143-25.255
CS 25.321-25.459
CS 25.603

CS 25.1309

CS 27.21

CS 27.141-27.251
CS 27.321-27.427
CS 27.603

CS 27.1309

CS 29.21

CS 29.141-29.251
CS 29.321-29.427
CS 29.603

CS 29.1309

6.2.2.16 Merged with 6.2.2.17

Information Sources

Comm'l Doc:
DoD/MIL Doc: | Merged with 6.2.2.17 Def-Stan 00-970 | Merged with 6.2.2.17
Reference:
STANAG | Merged with 6.2.2.17
Reference:
FAA Doc: | Merged with 6.2.2.17 EASA CS | Merged with 6.2.2.17
Reference:

6.2.2.17 The VCF shall have sufficient clearances to prevent foreign object damage (FOD). This includes

ensuring no probable combination of temperature effects, air loads, structural deflections, vibration,
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buildup of manufacturing tolerances, wear, sag, or installation which can cause binding or jamming of any
portion of the VCF, or result in insufficient clearance.

Consideration should be given to:
a. The following minimum clearances, provided for guidance, to be agreed and verified:

i. Between wiring and plumbing which carries combustible fluids (typically 152mm);

ii. Between wiring and control cables (typically 76mm);

iii. Around any control routeing and connections such as bellcranks, cables, actuator attachments, path
changers, etc (typically 6mm);

iv. Between elements which move in relation to one another but which are guided or connected to the
same component (typically 3mm);

v. Between elements which move in relation to one another and which are guided or connected to
separate components (typically 6mm);

vi. Between elements and air vehicle structure or equipment to which they are not attached, unless
structural flexibility requires a greater clearance to be provided (typically 12mm).
b. Where surrounding material such as fasteners, rivets, nuts, bolts, washers etc., exceed 6mm, the
design accommodates these particulars.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: para 3.0, 4.0, 3.1, | Def-Stan 00-970 [ 00-970 P1 2.2.2
4.1,3.1.7.2,41.7.2,31.7.3, Reference: | 00-970 P1 2.15.14
41.7.3,3.1.11.11,4.1.11.11, 00-970 P1 3.1.19
3.1.11.11.1,4.1.11.11.1,
3.1.13,4.1.13, 3.1.14, 4.1.14, 00-970P13.9.18
3.1.14.5,4.1.14.5,3.2.2.1, 00-970 P1 3.9.20
4.2.2.1,3.2.3,4.2.3,3.2.3.3, 00-970 P1 3.9.24-3.9.26
4.2.3.3, 3.4.4, 4.4.4_1,_ 3.5.7, 00-970 P1/5 S3 L24
4.5.7 (Note: Unverified - no
access to JSSG-2008)

STANAG | 4671.655
Reference: | 4671.683
4671.685
FAA Doc: | 14CFR references: 23.141- EASACS [ cs23.21
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257
23.459, 25.321-25.459, CS 23.321-23.459
23.1501-23.1529, 25.1501-
25 1529 CS 23.655
CS 23.683
CS 23.685
CS 25.21
CS 25.143-25.255
CS 25.321-25.459
CS 25.655
CS 25.671
CS 25.683
CS 25.685
CS 27.21
CS 27.141-27.251
CS 27.321-27.427
CS 27.683
CS 27.685
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Information Sources

CS29.21

CS 29.141-29.251
CS 29.321-29.427
CS 29.683

CS 27.685

6.2.2.18 Control laws incorporated in the VCF shall be demonstrably safe, and shall provide levels of
performance as stated in the air vehicle specification. The probability of loss (if gain or phase margins
which result in an unrecoverable air vehicle condition) shall be significantly less than the required

probability for loss of the air vehicle due to control system failure.

Consideration should be given to:
a. Operating in turbulence;

b. All predictable variations in system operating conditions and air vehicle configurations;
c. Ensuring all flight control laws are defined in unambiguous Flight Requirements Document (FRD) or
Software Requirements Statement (SRS);
d. Appropriate control law strategies to recover from unusual attitudes, or from intentional manoeuvres
which involve transition through a period of low or negative airspeed,;
e. Using the minimum number of sensor derived feedbacks;

f. Using the most rugged sensors for primary feedbacks essential to continued safe flight;

g. Conditions of full and partial constraint (e.g., undercarriage restraint).

Information Sources

Comm'l Doc:

DoD/MIL Doc: | J$SG-2008: 3.1, 3.1.5.2, Def-Stan 00-970 | 00-970 P1 3.10.33-3.10.46
3.1.5.5,3.1.5.7, 3.1.8, 3.1.11.6, Reference: | 00-970 P13.10.81
3.1.11.8,3.1.13,3.1.14.8

' ’ ’ TANA
3.1.16, 3.1.17, 3.1.18, 3.2.2.1, STANAG | 4671.1329
3.2.24,3.2.25.2,3.225.4 Reference:
thru 3.2.2.5.4.5, 3.2.2.6, 3.3.1,
3.3.4,3.35,3.3.7,and
associated section 4
paragraphs (Note: Unverified -
no access to JSSG-2008)
FAA Doc: | 14CFR references: 23.141- EASACS [ cs23.21
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257
23.459, 25.321-25.459, CS 23.672
23.1501-23.1529, 25.1501-
75 1520 CS 23.1329
CS 25.21
CS 25.143-25.255
CS 25.672
CS 25.1329
CS27.21
CS 27.141-27.251
CS 27.672
CS 27.1329
CS 29.21
CS 29.141-29.251
CS 29.672
CS 29.1329
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6.2.2.19 Control law transients for gain and mode changes shall not exceed specified limits such as to
preclude safety-of flight (SOF). This includes ensuring that where changes of control law (mode) can
occur in flight, either automatically or by air crew selection, they shall incur minimum disturbance to
controlled flight.

Consideration should be given to:
a. Normal or lateral acceleration limits, to be agreed and verified (typically 0.05g);
b. Roll rate limits, to be agreed and verified (typically up to 5 deg/sec roll rate (recommended is 3

deg/sec));

c. Sideslip limits, to be agreed and verified (typically 5 degrees of sideslip or a period of 2 seconds);
d. Pitch force, to be agreed and verified (typically <20 Ib);
e. Roll force, to be agreed and verified (typically 10Ib);
f. Yaw force, to be agreed and verified (typically 10Ib);
g. Stability margins, to be agreed and verified (typically 25% sensitivity changes);
h. Worst case conditions as well as nominal flight conditions.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.1, 3.1.2, 3.1.2.1, | Def-Stan 00-970 | 00-970 P1 2.8.15
3.1.3,3.1.5,3.1.5.1,3.1.5.2, Reference: | 00-970 P1 3.10.33
3.1.5.4,3.1.55, 3.1.5.7, 00-970 P1 3.10.38
3.1.5.8,3.1.7,3.1.7.2, 3.1.7.3,
3.1.9,3.1.10,3.1.11, 3.1.11.2, 00-970 P13.1041
3.1.11.4,3.1.11.5, 3.1.11.6, 00-970 P13.10.81
3.1.11.9, 3.1.11.10, STANAG | 4671.1329
3.1.11.11.2,3.1.11.11.3, Reference:
3.1.12,3.1.12.1, 3.1.13.1,
3.1.13.2,3.1.14.2.2, 3.1.14.2.4,
3.2.2.1,3.2.2.2,3.2.25,3.3
thru 3.3.4, 3.3.6, 3.3.6.2, and
associated section 4
paragraphs (Note: Unverified -
no access to JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASACS | cs23.672

23.253, 25.21-25.255, 23.321- Reference: | CS 23.1329

23.459, 25.321-25.459, CS 25.672

23.1501-23.1529, 25.1501-

95 1529 CS 25.1329
CS 27.672
CS 27.1329
CS 29.672
CS 29.1329
CS 23.21

CS 23.141-23.257
CS 23.321-23.459
CS 2521

CS 25.143-25.255
CS 25.321-25.459
CSs27.21

CS 27.141-27.251
CS 27.321-27.427
CS 29.21

CS 29.141-29.251
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Information Sources

| | CS29.321-29.427

6.2.2.20 The VCF shall prevent limit-cycle and pilot induced oscillations (PIO) oscillations (i.e. sustained
or uncontrollable oscillations) that might compromise safety, or cause crew or passenger dangerous
conditions. This includes ensuring residual oscillations do not exceed levels which significantly affect the
piloting task or pilot subjective acceptance, or which can result in significant wear of the system and
airframe components.

Consideration should be given to:

a. Preventing limit cycles in the control system;

b. Damping characteristics of residual pitch and lateral oscillations at t he pil ot &s

c. Particular attention to points in the flight envelope where nominal phase and gain margins are less
than the traditional and lower margins may result in a vehicle instability or PIO;

d. Residual oscillations resulting from nonlinearities such as friction, hysteresis and poor resolution;

e. Negative static stability and low damping, which may contribute to and amplify any oscillations;

f. High speed, high dynamic pressure or high altitude conditions, which are critical;

g. Pitch PIO in landing caused by control system phase shift;

h. Roll PIO cause by high roll control gain;

i. Verification by manned and unmanned simulation, analysis and test. Manned simulation used to verify
control laws, flying qualities and departure resistance prior to flight and as an adjunct to flight testing.

statio

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.5, Def-Stan 00-970 | 00-970 P1 2.8.13
3.15.1,3.1.5.6,3.1.5.9, 3.1.7, Reference: | 00-970 P12.22.9
3.1.7.3,3.1.11.11.3, 3.2.1.1, 00-970 P1 2.25.44
3.2.2.1,3.2.25.4,3.2.2.5.4.2,
3.2.25.4.3,3.2.2.5.4.4,3.2.2.6, 00-970 P1 3.10.33
and associated section 4 00-970 P1 3.10.35
paragraphs (Note: Unverified - 00-970 P1 3.10.39
no access to JSSG-2008) 00-970 P1 3.10.81

00-970 P1 2.17.31
00-970 P1 2.21.14
00-970 P1 2.22.12
00-970 P1/5 S2 L45
STANAG | 4671.1329
Reference:
FAA Doc: | 14CFR references: 23.141- EASACS | cs23.21
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257
23.459, 25.321-25.459, CS 23.672
23.1501-23.1529, 25.1501-
o5 1529 CS 23.1329
CS 25.21
CS 25.143-25.255
CS 25.672
CS 25.1329
Cs27.21
CS 27.141-27.251
CS 27.672
CS 27.1329
CS 29.21
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Information Sources

CS 29.141-29.251
CS 29.672
CS 29.1329

6.2.2.21 Merged with 6.2.2.20

Information Sources

Comm'’l Doc:
DoD/MIL Doc: | Merged with 6.2.2.20 Def-Stan 00-970 | Merged with 6.2.2.20
Reference:
STANAG | Merged with 6.2.2.20
Reference:
FAA Doc: | Merged with 6.2.2.20 EASA CS | Merged with 6.2.2.20
Reference:

6.2.2.22 VCF control laws shall incorporate sufficient redundancy and failure management in order to
meet the specified survivability, failure immunity and safety requirements.

Consideration should be given to:
a. Ensuring control laws and common software are treated as common-mode elements in design and

proving;

b. Specified redundancy and survivability, failure immunity and safety requirements to be agreed and

verified;

c. Taking special care to eliminate sources of common-mode failure where redundancy is employed,;
d. Operation in natural, induced and hostile environments;
e. Ensuring the effects of failures upon the motion of the air vehicle are minimised;

f. Ensuring that nuisance disconnects do not compromise system integrity and performance.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.1, Def-Stan 00-970 | 00-970 P1 3.10.2
3.1.2,3.1.2.1,3.1.4,3.1.5.5, Reference: | 00-970 P1 3.10.28-3.10.31
3.15.7,3.1.7,3.1.7.2,3.1.9, 00-970 P1 3.10.33
3.1.10,3.1.11, 3.1.11.2, 3.11.5,
3.1.11.6,3.1.11.7, 3.1.12, 00-970 P13.10.35
3.1.12.1,3.1.13.1, 3.1.17, 00-970 P13.10.37
3.2.2.4,3.2.2.5, 3.2.2.5.1.4, 00-970 P1 3.10.40
3.2.2.5.4,3.2.5.2,3.3.1, 3.3.2, 00-970 P1 3.10.42
and associated sgctlon 4_ _ 00-970 P1 3.10 44
paragraphs (Note: Unverified -
no access to JSSG-2008) 00-970 P1 3.10.81

00-970 P1/5 S3 L26
STANAG [ 4671.1329
Reference:
FAA Doc: | 14CFR references: 23.141- EASACS | cs23.21
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257
23.459, 25.321-25.459, CS 23.672
23.1501-23.1529, 25.1501-
5 1529 CS 23.1329
CS 25.21

CS 25.143-25.255
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Information Sources

CS 25.672

CS 25.1329
CS27.21

CS 27.141-27.251
CS 27.672

CS 27.1329

CS 29.21

CS 29.141-29.251
CS 29.672

CS 29.1329

6.2.2.23 Phase and gain margins, including any transient responses, shall be established to provide a
safe level of stability and shall not be adversely affected by sensitivity changes in key stability derivatives.
Phase and gain margins shall be maintained at acceptable levels for all predictable variations in system
operating conditions and air vehicle configurations throughout the defined service life and usage of the

aircraft.

Consideration should be given to:
a. Each control feedback loop;

® O O T

—h

. Operating in turbulence;
. System operating conditions and air vehicle configurations, to be agreed and verified;
. Gain margins to be agreed and verified (typically not worse than 6 db);

. Phase margin to be agreed and verified (typically not worse than 45 degrees);

. Sensitivity margins to be agreed and verified,;

g. Using the most rugged sensors for primary feedbacks essential to continued safe flight;
h. Factors affecting sensitivity including: poorly defined nonlinear and higher order dynamics, anticipated
manufacturing tolerances, aging, wear, maintenance and non-critical materiel failures;
i. The effects of atmospheric disturbances (such as gusts, turbulence...etc).

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.5, Def-Stan 00-970 | 00-970 P1 2.17.32
3.1.5.7,3.1.5.8,3.1.5.9, Reference: | 00-970 P1 3.10.33
3.1.7.2,3.1.7.3,3.1.11.2, 00-970 P1 3.10.36
3.1.11.10,3.1.11.11.1, 3.1.17,
3.2.2.1,3.2.2.2.9,3.2.2.5.4, 00-970 P1 3.10.37
3.2.2.5.4.2,3.2.2.5.4.3, 00-970 P1 3.10.38
3.2.25.4.4,3.2.2.6,3.3.2.1, 00-970 P1 3.10.81
3.3.4, 3.5, and associated
section 4 paragraphs (Note:

Unverified - no access to
JSSG-2008) STANAG [ 4671.1329
Reference:

FAA Doc: | 14CFR references: 23.345, EASA CS | cs 23.672
23.397, 23.672, 23.675, Reference: | CS 23.1329
23.677, 23.679, 25.345, CS 25.672
25.397, 25.672, 25.675,

25.677, 25.679 CS 25.1329
CS 27.672
CS 27.1329
CS 29.672
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Information Sources

| | CS 29.1329

6.2.2.24 Functional control authorities shall not permit the air vehicle and/or crew to enter into an
unrecoverable situation as a result of specified VCF performance.

Consideration should be given to:

a. Motivator and mode authority;

b. The choice of displacement and rate authority for a given function;

c. Degrees of effectiveness and certainty of operation of limiters;

d. CG control malfunction or mismanagement;

e. Transients from failures in the propulsion, flight control and other relevant systems.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 2.15.17
3.1.5.3,4.1.53,3.1.7,4.1.7, Reference: | 00-970 P1 3.10.3
3.1.8,4.1.8,3.1.12,4.1.12, 00-970 P1 3.10.4
3.1.13.2,4.1.13.2,3.2.2.5,
4.2.25,32251.2, 422512, 00-970 P1 3.10.55
3.2.2.5.1.3,4.2.2.5.1.3, 00-970 P14.10.8
3.2.2.5.1.4,4.2.2.5.1.4, 00-970 P1/5 S3 L26
3.2.254.1,42254.1,3.2.2.6

, , , STANAG .
4.2.2.6 (Note: Unverified - no i . 4671.143-4671.253 4671.1329
access to JSSG-2008) eterence.

FAA Doc: | 14CFR references: 23.345, EASACS | cs23.672
23.397, 23.672, 23.675, Reference: | CS 23.1329
23.677, 23.679, 25.345, CS 25.672
25.397, 25.672, 25.675,

25.677, 25.679 CS 251329
CS 27.672
CS 27.1329
CS 29.672
CS 29.1329

6.2.2.25 The VCF shall be designed to prevent and/or compensate for any hazardous flight condition
which results from the dynamic VCF functional performance.

Consideration should be given to:

a. Capability to function throughout the duration of severe turbulence;

b. Provide performance, to the levels stated in the air vehicle specification, to be agreed and verified;
c. Operation under environmental conditions, to be agreed and verified;

d. Dynamic conditions of control laws, control logic;

e. Integrity and security of control functions.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 3.10.3
3.2,4.2,3.3,4.3,3.4,4.4, 35, Reference: | 00-970 P1 3.10.4
4.5 (Note: Unverified - no 00-970 P1 3.10.55

access to JSSG-2008) 00-970 P1 6.5.2

STANAG | 4671.143-4671.253

Edition Number : 2.0 Edition Date: 24 Jan 13 Status: Endorsed Page 120/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

Information Sources

Reference: | 4671.1329

FAA Doc: EASA CS

Reference:

14CFR references: 23.141-
23.253, 25.21-25.255, 23.321-
23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

CS 23.21
CS 23.141-23.257

CS 23.672

CS 23.1329
CS25.21

CS 25.143-25.255
CS 25.672

CS 25.1329
CS27.21

CS 27.141-27.251
CS 27.672

CS 27.1329
CS29.21

CS 29.141-29.251
CS 29.672

CS 29.1329

6.2.2.26 The air vehicle shall provide a facility for the air crew to safely override the design-limited VCF. If
the rejection, inhibition or limitation in the authority of an engaged mode can lead to a significant reduction
in performance and operational capabilities, then suitable means of warning the pilot shall be provided.

Consideration should be given to:
a. Ensuring appropriate methods of interlocks for engagement/ disengagement of mission or flight phase

particular controls are provided with override capability;
b. Providing both aural and visual warnings.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 38SG-2008: 3.0, 3.1, 3.1.5.2, Def-Stan 00-970 | 00-970 P1 3.10.96
3.1.54,3.1.7,3.1.10, 3.1.11, Reference: | 00-970 P1 3.10.97
3.1.11.1,3.1.11.1.1, 3.1.11.10, 00-970 P1 4.19.19
3.1.14.7, 3.2,3.2.2.3,3.2.2.5.1,
3.2.251.2 322514, STANAG | 4671.1309
3.2.25.4,3.2.254.1, Reference:
3.2.25.4.3,3.2.2.5.4.4,
3.2.25.45,3.2.2.6, 3.5.3, and
associated section 4
paragraphs (Note: Unverified -
no access to JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASACS | cs 23.672
23.253, 25.21-25.255, 23.321- Reference: | CS 23.1329
23.459, 25.321-25.459, CS 25.672
23.1501-23.1529, 25.1501-
25 1529 CS 25.1329
CS 27.672
CS 27.1329
CS 29.672
CS 29.1329
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6.2.2.27 The air vehicle control system shall have positive interlocks to prevent hazardous operation of

devices/programs, to preclude inadvertent operation.

Consideration should be given to:
a. Any Operational Flight Program (OFP)s that deal with diagnostics, and BITs;
b. Providing an unmistakable warning when the control system lock is
c. Interlock methods such as:
i. Removal of memory or processor chip;
ii. Double access to partitioned memory;
iii. Removal of power;
iv. Cockpit switches, etc.

engaged:;

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 3.10.72
3.1.13, 4.1.13, 3.1.13.1, Reference:
4.1.13.1,3.1.13.3,4.1.13.3,
3.1.14.7,4.1.14.7, 3.2.2.2.2, STANAG oI
4.2.2.2.2,3.2.2.5.1.3, Reference: :
4225.1.3,3226,42.26
(Note: Unverified - no access
to JSSG-2008 (Note:

Unverified - no access to
JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASACS | cs23.672
23.253, 25.21-25.255, 23.321- Reference: | CS 23.679
23.459, 25.321-25.459, CS 23.1329
23.1501-23.1529, 25.1501-

5% 1599 CS 25.672
CS 25.679
CS 25.1329
CS 27.672
CS 27.679
CS 27.1329
CS 29.672
CS 29.679
CS 29.1329

6.2.2.28 Merged with 6.2.2.29

Information Sources

Comm'l Doc:
DoD/MIL Doc: | Merged with 6.2.2.29 Def-Stan 00-970 | Merged with 6.2.2.29
Reference:
STANAG
Reference:
FAA Doc: | Merged with 6.2.2.29 EASA CS | Merged with 6.2.2.29
Reference:

6.2.2.29 VCF engage/disengage functions/devices assignments and interlocks shall be provided to
prevent the engagement of incompatible modes that could create an immediate undesirable situation or
hazard that are incompatible with flight conditions or air vehicle configurations (e.g., flaps, slats, airbrake,
wing sweep, engine power, nozzle angle etc.). A means shall also be provided to indicate the current
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mode of operation as selections or de-selections are made, including any armed modes, transitions and
reversions.

Consideration should be given to:

a. Protection against improper mode engagement or positioning of any control functions;

b. Protection against in-flight engagement of any surface locks affecting aircraft stability;

c. Protection against simultaneous engagement, and engagement with incompatible flight conditions or
air vehicle configurations, to be agreed and verified;

d. Ensuring indications are visible under all expected lighting conditions;

e. Ensuring controls and indications are grouped and presented in a logical and consistent manner;

f. Means of mode indication other than selector switch position.

g. Ensuring proper engagement and mixing of modes;

h. Emergency disengagement of modes to the basic flying air vehicle control mode.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.5.2, Def-Stan 00-970 | 00-970 P1 2.16.21
3.1.5.8, 3.1.5.9, 3.1.7.2, Reference: | 00-970 P1 3.10.41
21181, 50158, 3114 00-970 P1.3.10.64
3.1.14.7.3.2.2.2.4,3.2.2.2.5, 00-970P1 3.10.65
3.2.2.2.9,3.2.2.2.11,3.2.2.4, 00-970 P13.10.68
3.2.2.5.1,3.2.2.5.1.1 thru 00-970 P1 4.19.18
355043 352544 3226 00-970 P1 41921
3.3.2.1, and associated section STANAG | 4671.1329
4 paragraphs (Note: Unverified Reference:
- no access to JSSG-2008)
FAA Doc: | 14CFR references: 23.141- EASACS | cs23.672
23.253, 25.21-25.255, 23.321- Reference: | CS 23.1329
73 101251526, 25 1501 CS 25672
25 1529 CS 25.1329
CS 27.672
CS 27.1329
CS 29.672
CS 29.1329

6.2.2.30 Merged with 6.2.2.31

Information Sources
Comm'l Doc:

DoD/MIL Doc: | Merged with 6.2.2.31 Def-Stan 00-970 | Merged with 6.2.2.31

Reference:
STANAG | Merged with 6.2.2.31

Reference:
FAA Doc: | Merged with 6.2.2.31 EASA CS | Merged with 6.2.2.31

Reference:

6.2.2.31 Transient times for automatic and manual VCF engagement / disengagement and mode
changes shall be within specified limits, such as to preclude safety-of-flight (SOF) and to ensure smooth
engagement / disengagement.
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Consideration should be given to:

a. Automatic transient times, to be agreed and verified (typically 0.1 seconds or less). Larger transient
times may be justified and acceptable depending on the application;

b. Manual transient times, to be agreed and verified;

c. Operation in worse case conditions, to be agreed and verified;

d. Operation in nominal flight conditions.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 35SG-2008: 3.0, 3.1, 3.1.2, Def-Stan 00-970 | 00-970 P1 2.16.20
3.1.5,3.1.5.1, 3.1.5.2, 3.1.5.4, Reference: | 00-970 P1 6.5.12
3.1.55,3.1.7,3.1.7.2,3.1.7.3, 00-970 P1 6.5.13
3.1.11,3.1.11.2, 3.1.11.5,
3.1.11.10, 3.1.12, 3.1.12.1, STANAG | 4671.1329
3.1.13.2, 3.1.14, 3.1.14.7, Reference:
3.2.2.1,3.2.2.2.1,3.2.2.2.2,
3.2.2.2.6,3.2.2.2.9, 3.2.2.2.12,
3.2.25,3.2.25.1.1, 3.2.25.1.2,
3.2.25.4,3.2.2.5.4.3,
3.2.25.4.5, 3.2.2.6, 3.2.4.6,
3.25.1,3.3.1,3.3.2,3.3.2.1,
and associated section 4
paragraphs (Note: Unverified -
no access to JSSG-2008)

FAA Doc: | FAA Doc: 14CFR references: EASA CS | cs 23.1329
23.141-23.253, 25.21-25.255, Reference: | CS 25.1329
23.321-23.459, 25.321-25.459, CS 27.1329
23.1501-23.1529, 25.1501-

25 1529 CS 29.1329

6.2.2.32 VCF warning and caution function/devices shall provide fast and adequate notification to the air
crew for any VCF failure or condition which could result in an unsafe flight. Warnings shall be clearly
distinguishable to the air crew under expectedfight condi ti ons without requirin

Consideration should be given to a warnings and caution philosophy document which includes:

a. Ensuring warnings and cautions are within the air crew's field of vision;

b. Ensuring warnings and cautions minimise air crew errors and confusion;

c. Indicating the current mode of operation, including any armed modes, transitions, and reversions;
d. Ensuring indications are grouped and presented in a logical and consistent manner;

e. Ensuring indications are visible to each pilot under all expected lighting conditions;

f. The use of a three category warning system.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 3.10.64
3.1.11.10,4.1.11.10, 3.1.13.4, Reference: | 00-970 P1 3.10.65
41.13.4,3.1.17,4.1.17, 00-970 P1 3.10.68

3.22.2.7,42227,3.2.25.1.2,
4.2.25.1.2,3.2.25.1.4, 00-970P13.10.76

4.2.2.5.1.4 (Note: Unverified - 00-970 P1 3.10.96
no access to JSSG-2008) 00-970 P1 4.15.33

00-970 P1 4.15.35
00-970 P1 4.19.57

STANAG
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Information Sources

Reference:
FAA Doc: | 14CFR references: 23.141- EASACS | cs23.672
23.253, 25.21-25.255, 23.321- Reference: | CS 23.1329
23.459, 25.321-25.459, CS 25.672
23.1501-23.1529, 25.1501-
95 1529 CS 25.1329
CS 27.672
CS 27.1329
CS 29.672
CS 29.1329

6.2.2.33 The location of sensors shall minimise/avoid structural mode coupling such as to prevent
erroneous feedback and disruption of the VCF or air vehicle. Sensor location shall also provide adequate
protection from bird-strike, accidental and battle damage.

Consideration should be given to:

a. Structural mode coupling, including vibration from configuration loading and gun fire;

b. Account for sensitivities to actual manufacturing and variations in key stability derivatives and structural
mode frequencies;

c. Use of the most rugged sensors for primary feedbacks essential to continued safe flight.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.2.1, Def-Stan 00-970 | 00-970 P1 2.23
3.15,3.15.6,3.1.7.2, 3.1.11, Reference: | 00-970 P1 3.10.20
3.1.13,3.1.15,3.1.17, 3.2.2.2, 00-970 P1 3.10.36
3.2.25,3.2.25.1.1, 3.2.2.5.2,
3.2.25.43, 322544, 33.4, 00-970 P14.9.12
3.3.6.2, 3.5.7, and associated 00-970 P1/5 S3 .26
section 4 paragraphs (Note: STANAG | 4671.1309
Unverified - no access to Reference:

JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASA CS | ¢s 23.1309
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1309
23.459, 25.321-25.459, CS 27.1309
23.1501-23.1529, 25.1501-
o5 1529 CS 29.1309

6.2.2.34 VCF air data sensors (pitot-static probes and airstream direction sensors) shall have sufficient
sensitivity tolerances such that variations in slope and bias conditions do not result in air data system
error or failure. Tolerances shall be established for air data functions on the anticipated range of gain and
phase errors which will exist between nominal test values or predictions and in-service operation.

Consideration should be given to:
a. Factors affecting gain and phase errors, such as poorly defined nonlinear and higher order dynamics,
anticipated manufacturing tolerances, aging, wear etc.;
b. The effects of normal disturbances (e.g. sideslip, effect of asymmetric manoeuvres);
c. The following areas for air data system errors and failures:
i. Noise on air data signals;
ii. Calibration table errors in slope and bias;
iii. Intermittent signal failures (especially failures of duration counter);
iv. Lags; pneumatic, sensor, computational, electrical;
v. Out of range failures; just within range failures.
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Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 3.10.20
3.15,4.1.5,3.1.5.7,4.15.7, Reference: | 00-970 P1 6.3
2-1-117441-17,13-1?;72-21' ‘11-1472-21' ) 00-970 P1/5 S3 L26 Para 3
321.2,4212 3225, STANAG
4.2.25, 332542, 432542, Reference:
3.2.2.5.4.4,4.2.2.5.4.4 (Note:

Unverified - no access to
JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASACS | cs23.1323
23.253, 25.21-25.255, 23.321- Reference: | CS 23.1325
23.459, 25.321-25.459, CS 25.1323
23.1501-23.1529, 25.1501-

25 1520 CS 25.1325
CS 27.1323
CS 27.1325
CS 29.1323
CS 29.1325

6.2.2.35 The VCF computer/processor(s) shall be designed to ensure that processing hardware meets
the specified requirements, such as to ensure safety-of-flight (SOF). This includes providing speed of
operation and levels of discrimination fully compatible with the intended performance of the control laws,
and enabling all management functions to be effective without incurring significant penalties arising from
time delays.

The VCF computer/processor capacity requirements shall ensure there is sufficient margin, or be capable
of growth, to meet later expansion requirements.

Consideration should be given to:

a. Ensuring sufficient redundancy is incorporated to meet the safety requirements and to ensure that
failures do not propagate;

b. Ensuring the processor can withstand all induced and natural environments, to be agreed and verified,;
c. Processing hardware requirements to be agreed and verified, and ensure any specialised requirements
are also specified,;

d. VCF computer/processor capacity margins, to be agreed and verified (typically 50%);

e. Accounting for noise sources of narrow-band signals such as harmonics of microprocessor clocks and
power supply choppers.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | 3SSG-2008:3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 3.10.19

3.1.14.6, 4.1.14.6, 3.1.18, Reference:
4.1.18, 3.2.2.2,4.2.2.2, 3.3,
43,33.1,4.3.1,332, 432, STANAG | 4671.1329
3.3.2.1,4.3.2.1,3.3.2.2, Reference:
4.3.2.2,3.3.2.3, 4.3.2.3, 3.3.4,
4.3.4 (Note: Unverified - no
access to JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASA CS | €S 23.1329
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1329
23.459, 25.321-25.459, CS 27.1329
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Information Sources

23.1501-23.1529, 25.1501- CS 29.1329
25.1529

6.2.2.36 Comprehensive and all-inclusive pre-flight checklists shall be established which are sufficient to
determine the flight-worthiness of the VCF. This includes ensuring pre-flight tests, diagnostics,
redundancy, and monitoring include all test sequences required to determine the status of the VCF and
integrated systems prior to takeoff. It shall also be possible to conduct tests and checklists in a safe
manner, such as to preclude injury.

Consideration should be given to:

a. Ensuring that all redundant elements, failure detection and signal selection algorithms, etc., are
correctly functioning;

b. The use of an automatic, or where unavoidable, pilot-interactive pre-flight test function;

c¢. Ensuring the use of built-in-test (BIT) does not degrade system performance;

d. Ensuring the time to complete pre-flight tests meets the specified requirements, to be agreed and
verified (typically 30 seconds for a complete automatic end to end check of the VCF).

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.12, Def-Stan 00-970 | 00-970 P1 2.16.49
3.1.13,3.1.13.1, 3.1.14.7, Reference: | 00-970 P1 2.16.50
3.2.2.2,3.2.2.5,3.2.25.1, 00-970 P1 3.9.54
3.2.2.5.2,3.2.2.5.3,3.3.6.2,

3.7.1, 3.7.1.1, and associated 00-970 P13.10.63
section 4 paragraphs (Note: 00-970 P1 3.10.69-3.10.71
Unverified - no access to 00-970 P1 6.5.29-6.5.31
JSSG-2008) STANAG | 4671.1329(j) (AMC.1329 (j))
Reference:
FAA Doc: | 14CFR references: 23.141- EASA CS
23.253, 25.21-25.255, 23.321- Reference:
23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

6.2.2.37 VCF interfaces / integration with other functions and sub-functions shall be demonstrably safe.
This includes ensuring the VCF meets the specified levels of integrity.

Consideration should be given to:

a. The interdependence of all aircraft functions within the integrated VCF;

b. Other control functions, e.g., structural mode and secondary controls, thrust and thrust vectoring;

c. Failure modes which may threaten safety-of-flight (SOF), for reasonably credible combinations of
failures;

d. Specified levels of integrity, to be agreed and verified.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 35SG-2008: 3.0, 3.1, 3.1.2, Def-Stan 00-970 | 00-970 P1 3.10.2
3.1.5,3.1.7,3.1.8,3.1.11, Reference: | 00-970 P1 3.10.6
3.1.12,3.1.13, 3.1.14.4, 00-970 P1 3.10.7

3.2.2.2,3.2.2.4,3.2.25,
3.2.2.6, 3.3, 3.2.4, and 00-970 P1 3.10.32

associated section 4 00-970 P1 3.10.94
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Information Sources
paragraphs (Note: Unverified - 00-970 P1 3.10.95
no access to JSSG-2008) 00-970 P1 6.5.49
STANAG | 4671.1309
Reference: | 4671.1329
FAA Doc: | 14CFR references: 23.141- EASA CS | ¢S 23.1309
23.253, 25.21-25.255, 23.321- Reference: | CS 23.1329
23.459, 25.321-25.459, CS 25.1309
23.1501-23.1529, 25.1501-
25 1529 CS 25.1329
CS 27.1309
CS 27.1329
CS 29.1309
CS 29.1329

6.2.2.38 The effects of loss of VCF function(s) on air vehicle safety shall be established. This includes
ensuring the probability of any reasonably credible combination of failures of VCF function(s) are
acceptably improbable.

Consideration should be given to:
a. Complete hazard analysis combined with failure modes and effects testing;
b. Acceptable probability of failure limits, to be agreed and verified,
c. Where redundancy is employed, special care should be taken to eliminate sources of common-mode

failure.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG-2008: 3.0 thru 3.3.8, 4.0
thru 4.3.8 (Note: Unverified -
no access to JSSG-2008)

Def-Stan 00-970
Reference:

00-970 P1 2.16.40-2.16.42
00-970 P1 3.9.18

00-970 P1 3.10.28
00-970 P1 3.10.30
00-970 P1 3.10.94

STANAG
Reference:

4671.143-4671.253
4671.1309

4671.1329

FAA Doc:

14CFR references: 23.141-
23.253, 25.21-25.255, 23.321-
23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

EASA CS
Reference:

CS 2321
CS 23.141-23.257

CS 23.672

CS 23.1309

CS 23.1329
CS25.21

CS 25.143-25.255
CS 25.672

CS 25.1309

CS 25.1329
CS27.21

CS 27.141-27.251
CS 27.672

CS 27.1309

CS 27.1329
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Information Sources

CS29.21

CS 29.141-29.251
CS 29.672

CS 29.1309

CS 29.1329

6.2.2.39 Control law limiters shall achieve the intended limiting for all VCF functions and protect the air
crew and vehicle from unsafe flight. This includes ensuring that no VCF function shall induce conditions
that defeat control law limiters throughout the flight envelope, and during the most adverse conditions the
limiters function in.

Control law limiters may consist of structural limiters or filters, angle-of-attack and sideslip limiters, data
input rate limiters, command limiters, data input max and min limiters, time limiters, persistence limiters,

stale data limiters, and other limiters defined by the application at hand.

Consideration should be given to:

a. Establishing what limiters are used and where in the control scheme;

b. Any Structural Load Limiting (SLL) implemented in such a manner that the pilot may choose to exceed
these limits in emergency.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.5.2, Def-Stan 00-970 | 00-970 P1 3.9.32,
3.1.5.8,3.1.59, 3.1.7.2, Reference: | 00-970 P1 3.10.104,
3.1.7.3,3.1.11, 3.1.11.2, 00-970 P1 4.10.8,
3.1.13.1, 3.1.13.3, 3.1.14,
3.1.14.7,3.2.2.2.4, 3.2.2.2.5, 00-970 P1/5 S3 L28 Para 2
3.2.2.2.9,3.2.2.2.11,3.2.2.4, STANAG | 4671.375
3.2.2.5.1,3.2.2.5.1.1 thru Reference: | 4671.675
3.2.2.5.1.4,3.2.25.4.1,3.2.2.6, 4671.1329
3.3.2.1,3.3.6.2, and
associated section 4
paragraphs (Note: Unverified -
no access to JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASACS | cs23.21
23.253, 25.21-25.255, 23.321- Reference: | CS 23.141-23.257

23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

CS 23.321-23.459
CS 23.672

CS 23.675

CS 23.1329

CS 23.1501-23.1529
CS 2521

CS 25.143-25.255
CS 25.321-25.459
CS 25.672

CS 25.675

CS 25.1329

CS 25.1501-25.1529
Cs27.21

CS 27.141-27.251
CS 27.321-27.427
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Information Sources

CS 27.672, 27.675
CS 27.1329

CS 27.1501-27.1529
CS29.21

CS 29.141-29.251
CS 29.321-29.427
CS 29.672, 29.675
CS 29.1329

CS 29.1501-29.1529

6.2.2.40 Data transfer and update rates for VCF functions shall be fully compatible with control law rates
and shall not adversely affect safety-of-flight (SOF). This includes ensuring time delay limits for controller
input to air vehicle response are within permissible limits.

Consideration should be given to:

a. The time measured from the instant of a controller input to the time at the intersection of the line
representing the maximum response slope on the time axis;

b. Any aerodynamic and aero-elastic influences;

c. Maximum permissible delay time, to be agreed and verified (typically 100 milliseconds);

d. Response in each control axis;

e. Ensuring VCF management functions are not significantly affected by time delays.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 3.10.19

3.1.5.1,4.1.5.1, 3.1.5.5, Reference: | 00-970 P1 4.10.8
4.1.5.5, 3.1.5.6, 4.1.5.6, 00-970 P1/5 S2 L43 3.2.1
3.1.7.3,4.1.7.3,3.1.17,4.1.17,
3.3.2.1,4.3.2.1,3.3.4,4.3.4
(Note: Unverified - no access STANAG | 4671.1329
to JSSG-2008) Reference:

FAA Doc: | 14CFR references: 23.141- EASA CS | ¢S 23.1329
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1329
23.459, 25.321-25.459, CS 27.1329
23.1501-23.1529, 25.1501-
25 1529 CS 29.1329

6.2.2.41 Air vehicle functional/transient interruption characteristics shall not adversely affect the time
delay or margin characteristics of the VCF, such as to preclude safety-of-flight (SOF). This includes
establishing which functional/transient interruption characteristics produce the most adverse conditions
for each VCF function.

Consideration should be given to:

a. Any transient conditions associated with switching functions or interruptions to perform other functions;
b. All VCF functions or probable combinations of functions at limiting conditions, to be agreed and
verified.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.2, Def-Stan 00-970 | 00-970 P1 3.10.19
3.1.5,3.15.1,3.1.5.2,3.1.7, Reference: | 00-970 P1 4.10.8
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Information Sources

3.1.7.3,3.1.11.2, 3.1.11.10, STANAG | 4671.1329
3.1.14.7,3.1.17, 3.2.2.1, Reference:
3.2.2.2,3.2.25,3.2.25.1.1,
3.2.25.1.2,3.2.25.4,
3.2.25.4.3,3.2.25.4.5,3.2.2.6,
3.2.4.6,3.2.5.1, 3.3.6.2, and
associated section 4
paragraphs (Note: Unverified -
no access to JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASA CS | ¢S 23.1329
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1329
23.459, 25.321-25.459, CS 27.1329
23.1501-23.1529, 25.1501-
25 1529 CS 29.1329

6.2.2.42 VCF failure mode effects for critical manoeuvres and critical flight regions shall be demonstrably
safe. This includes ensuring the probability of air vehicle or crew loss, or loss of air vehicle control
resulting from effects, at these critical flight regimes does not adversely affect safety.

Consideration should be given to:

a. Specified levels of safety, to be agreed and verified,;

b. Effects of failure from each function or probable combinations of functions conducted at critical flight
regimes.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.5, Def-Stan 00-970 | 00-970 P1 3.10.8
3.1.5.7,3.1.5.8, 3.1.5.9, 3.1.9, Reference: | 00-970 P1 3.10.9
3.1.14,3.2.1.3,3.2.1.2,3.2.2.2, 00-970 P1 3.10.28
3.2.2.5, 3._2.2.5.4, 3._2.2.6, 3.3, 00-970 P1 3.10.30
and associated section 4
paragraphs (Note: Unverified - STANAG | 4671.1329
no access to JSSG-2008) Reference:

FAA Doc: | 14CFR references: 23.141- EASA CS | cs 23.672,

23.253, 25.21-25.255, 23.321- Reference: | CS 23.1329

23.459, 25.321-25.459, CS 25.672,
23.1501-23.1529, 25.1501-

25 1529 CS 25.1329

CS 27.672,

CS 27.1329

CS 29.672,

CS 29.1329

6.2.2.43 Available power for hinge moment, stiffness, and control surface rates shall meet the specified
requirements of the actuation system and shall prevent unsafe flight.

Consideration should be given to:

a. Ensuring rates meet VCF gain and phase margins;

b. Ensuring rates preclude PIOs;

c. Static and dynamic hinge moment stiffness characteristics;

d. Dynamic control surface stiffness requirements;

e. Specified flow rate requirements of the actuation/hydraulic system (including back-up systems), to be
agreed and verified.
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Information Sources

Comm'’l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 4.10.8
3.1.5.6,4.1.5.6,3.1.5.7, Reference: | 00-970 P1/5 S4 L29
4.15.7,3.2.1,4.2.1,3.2.2.1,

4221,32221,42221, STANAG | 4671.303

3.2.2.5.4.4,4.2.2.5.4.4 (Note: Reference:

Unverified - no access to

JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASA CS | cs 23.321-23.459

23.253, 25.21-25.255, 23.321- Reference: | CS 23.657

23.459, 25.321-25.459, CS 23.1501-23.1529

23.1501-23.1529, 25.1501-

25 1520 CS 25.321-25.459
CS 25.657
CS 25.1501-23.1529
CS 27.321-27.427
CS 27.1501-27.1529
CS 29.321-29.427
CS 29.1501-29.1529

6.2.2.44 Actuators used for VCF actuation shall be demonstrably safe. The actuators shall be designed
to meet the specified safety requirements and shall ensure compatibility of all mechanical, hydraulic,
pneumatic, electrical and electronic interfaces. This includes:

A  Ensuring the actuator design meets the specified re

A Ensuring sufficient separation and isolation is pro
A Ensuring there is sufficient protection against act
A Ensuring no valve or ram wil!/| bott om, andanicdhat th
snubbing.

Consideration should be given to:

a. Stability of the actuation system;

b. The effects of switching between redundant functions from detection and isolation;

c. Susceptibility to numerous and various types of failures induced by environmental contamination;
d. Specified redundancy requirements, to be agreed and verified.

Information Sources
Comm'l Doc:
DoD/MIL Doc: Def-Stan 00-970 | 00-970 P1 3.10.26
Reference: | 00-970 P1 6.11.80
00-970 P1/5 S4 L29

STANAG

Reference:

FAA Doc: EASA CS

Reference:

6.2.2.45 The actuation system shall be demonstrably safe and shall not permit unsafe VCF actuation.
This includes ensuring VCF performance / stability is not degraded beyond specified operational limits
under all specified conditions (e.g. burst pressure, normal performance, high and low temperature,
pressure impulses) and environments.

Consideration should be given to:
a. Specified operational limits, to be agreed and verified,;
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b. The most adverse environmental conditions, to be agreed and verified,
c. The probability of loss of the actuation system, to be agreed and verified;
d. The use of pneumatic actuation devices;
e. The use of electrically powered actuators, including electro-hydrostatic actuators and electro-
mechanical actuation and electric power used to actuate relatively low-duty cycle;

f. Employing control actuation redundancy.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 6.11
3.1.5.6,4.1.5.6, 3.1.14.1, Reference: | 00-970 P1 6.12
4.1.14.1, 3.1.14.3, 4.1.14.3

! ! ' TANA

3.2.2.1,4.2.2.1 (Note: STANAG | 4671.1300
Unverified - no access to Reference:
JSSG-2008)

FAA Doc: | 14CFR references: 23.141- EASACS | ¢S 23.1309
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1309
23.459, 25.321-25.459, CS 27.1309
23.1501-23.1529, 25.1501-
25 1529 CS 29.1309

6.2.2.46 Merged with 6.2.2.44 & 6.2.2.45

Information Sources
Comm'l Doc:

DoD/MIL Doc: | Merged with 6.2.2.44 & Def-Stan 00-970 | Merged with 6.2.2.44 &

6.2.2.45 Reference: | 6.2.2.45
STANAG | Merged with 6.2.2.44 &

Reference: | 6.2.2.45
FAA Doc: | Merged with 6.2.2.44 & EASA CS | Merged with 6.2.2.44 &

6.2.2.45 Reference: | 6.2.2.45

6.2.2.47 All command and control channels used by the air vehicle shall be identified; these may include
communications within the VCF, communications with ground control, and communications with other
linked vehicles. Each of these channels shall be:

A safely integrated with the other air vehicle systen
A Have an acceptable prowlitabil ity of failure assigned
A Resilient to the effects of the operating environme

Consideration should be given to:

a. Common mode failure;

b. Data verification and correction techniques;

c. Demonstrating achievement of failure probabilities;

d. Requirements of Test and Acceptance Plan to demonstrate compliance.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG-2008: 3.1, 4.1, 3.1.8,
4.1.8,3.1.7.3,4.1.7.3,3.1.11,
41.11,3.1.11.7,4.1.11.7,
3.1.11.9,4.1.11.9, 3.1.13,

Def-Stan 00-970
Reference:

00-970 Pt 1 3.10.1-3.10.2
00-970Pt16.1.12-6.1.16

00-970 Pt 16.1.19
00-970 Pt16.1.44
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Information Sources

4.1.13,3.2.2.2,4.2.2.2,
3.2251.2,4225.1.2,

00-970 Pt16.6.1

STANAG -
3.2.2.5.3,4.2.2.5.3, 3.3, 4.3, iy _ jg;ié‘z‘i_jg;i-igg
3.3.1,4.3.1,33.23,4323, eerence: - -
3.3.3,4.3.3 4671.1501-4671.1529

4671.U1309
4671.U1601-1617
FAA Doc: | 14CFR references: 23.141- EASA CS | ¢S 23.141-23.253
23.253, 25.21-25.255, 23.321- Reference: | CS 23.321-23.459

23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

CS 23.1501-23.1529
CS 23.1309

CS 25.143-25.255
CS 25.321-25.459
CS 25.1501 -1533
CS 25.1309

CS 27.141-27.251
CS 27.321-27.427
CS 27.1501-27.1529
CS 27.1309

CS 29.141-29.251
CS 29.321-29.427
CS 29.1501-29.1529
CS 29.1309

6.2.2.48 Unauthorised access to the air vehicle command and control communications shall be
prevented, and any security techniques used to achieve this shall be implemented safely. To achieve this,
the air vehicle command and control communications systems shall be identified, and the required
security level for each assigned. Any security techniques used to achieve the required level of security

shall be shown to be safe, and shall be implemented in a safe manner.

Consideration should be given to:

a. Documenting the expected threat against each system;
b. Demonstrating that chosen security techniques are safe for the proposed use;
c. Demonstrating that the chosen security techniques are implemented safely;

d. Partitioning critical data from less critical data;
e. Encryption;
f. Physical means of security.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.1.8, 4.1.8,

3.1.14.6, 4.1.14.6, 3.1.16,
4.1.16,3.2,4.2,3.3.1,43.1

Def-Stan 00-970
Reference:

00-970 P1 3.10.1-3.10.2
00-970 P1 3.10.11

00-970 P1 3.10.19
00-970 P1 3.10.27
00-970 P1 3.10.32
00-970 P1 3.10.47-3.10.49

STANAG
Reference:

4671.141-4671.253
4671.321-4671.459

4671.1501-4671.1529
4671.1309
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Information Sources

4671.U1601-1617

FAA Doc:

14CFR references: 23.141-
23.253, 25.21-25.255, 23.321-
23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

EASA CS
Reference:

CS 23.141-23.253
CS 23.321-23.459

CS 23.1501-23.1529
CS 23.1309

CS 25.143-25.255
CS 25.321-25.459
CS 25.1501 - 1533
CS 25.1309

CS 27.141-27.251
CS 27.321-27.427
CS 27.1501-27.1529
CS 27.1309

CS 29.141-29.251
CS 29.321-29.427
CS 29.1501-29.1529
CS 29.1309

6.2.2.49 A single space radiation upset event shall not cause loss of control of the air vehicle, and the
probability of multiple upset events causing loss of control shall be acceptably low.

Consideration should be given to:
a. ldentify the systems associated with vehicle control which would be susceptible to space radiation

upset events;

b. Identify the potential failure modes associated with space radiation upset events on those susceptible

systems;

c. Ensure Test and Acceptance Plan accounts for potential failure modes identified above;
d. Review system and component design to mitigate the effect of space radiation upset events;

e. Confirm system failure probability is acceptable;

f. Perform ground and rig testing to confirm systems integrity.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 35SG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 2.15
3.1.2,4.1.2,3.1.3,4.1.3, Reference: | 00-970 P1 2.16.6
3.1.7.3,4.1.7.3, 3.1.8,4.1.8, 00-970 P1 2.16.42
3.1.9,4.1.9,3.1.11.1,4.1.11.1,

3112 4112 31132 00-970 P1 3.10.28-3.10.31
4.1.13.2,3.1.14.4, 4.1.14.4, 00-970 P16.2.35
3.1.17,4.1.17 00-970 P1 6.5.33
00-970 P1 6.5.46-6.5.49
00-970 P1 6.6.2
STANAG | 4671.141-4671.253
Reference: | 4671.321-4671.459
4671.1501-4671.1529
4671.1309
FAA Doc: | 14CFR references: 23.141- EASA CS | cs 23.141-23.253
23.253, 25.21-25.255, 23.321- Reference: | CS 23.321-23.459

23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-

CS 23.1501-23.1529
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Information Sources

25.1529

CS 23.1309

CS 25.143-25.255
CS 25.321-25.459
CS 25.1501-1533
CS 25.1309

CS 27.141-27.251
CS 27.321-27.427
CS 27.1501-27.1529
CS 27.1309

CS 29.141-29.251
CS 29.321-29.427
CS 29.1501-29.1529
CS 29.1309

6.2.2.50 Integration and operation of the air vehicle propulsion control system shall be safe for all
conditions, including any occurrences of asymmetric thrust.

Consideration should be given to:
a. ldentifying those systems which form part of the propulsion control system;

b. Demonstrating that the identified systems meet their assigned and derived safety probability targets;

c. Ensuring that the Test & Acceptance Plan provides adequate demonstration of safe operation
throughout the approved flight envelope, including occurrences of asymmetric thrust where appropriate.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 [ 00-970 P1 2.14
3.1.2,4.1.2,3.1.5.3,4.15.3, Reference: | 00-970 P1 2.22.37
3.1.55,4.1.5.5, 3.1.7.3, 00-970 P1 3.9.18
4.1.7.3,3.1.11, 4.1.11, 3.1.13,

4113 3.1.13.3,4.1.133, 00-970 P13.10.2
3.1.17,4.1.17,3.2.2.2.9, 00-970 P1 3.10.28-3.10.30
42229, 32251.1, 00-970 P1 3.10.47-3.10.53
4.2.25.1.1,3.2.2.5.45, 00-970 P1 3.10.75-3.10.77
422545, 33.1,4.3.1 00-970 P1 3.10.79-3.10.92
00-970 P1 11 3E50
STANAG | 4671.141-4671.253
Reference: | 4671.901-4671.909
4671.933-4671.943
4671.1141-4671.1143
4671.1309
FAA Doc: | 14CFR references: 25.901 EASA CS | cs 23.141-23.253
Reference: | CS 23.901-23.909

CS 23.933-23.943
CS 23.1141-23.1157
CS 23.1309

CS 25.143-25.255
CS 25.901-25.905
CS 25.933-23.945
CS 25.1141-25.1155
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Information Sources

CS 25.1309

CS 27.141-27.251
CS 27.901-27.903
CS 27.1141-27.1151
CS 27.1309

CS 29.141-29.251
CS 29.901-29.903
CS 29.1141-29.1159
CS 29.1309

6.2.2.51 All security measures associated with VCF control functions shall be implemented in a safe
manner. To achieve this, the VCF control functions shall be identified and the required security level for
each assigned, along with any security measures to be implemented on them. It shall then be
demonstrated that the assigned security measures do not adversely affect the control function.

Consideration should be given to:
a. Documenting the expected threat against each system;
b. Demonstrating that chosen security techniques are safe for the proposed use;
c. Demonstrating that the chosen security techniques are implemented safely;

d. Partitioning critical data from less critical data;

e. Encryption;

f. Physical means of security.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.1.11, 4.1.11,

Def-Stan 00-970

00-970 P1 3.10.1-3.10.2

3.1.14.6, 4.1.14.6, 3.1.16, Reference: | 00-970 P1 3.10.4
4.1.16, 3.2,4.2,3.3.1,4.3.1 00-970 P1 3.10.19
00-970 P1 3.10.32
00-970 P1 3.10.47-3.10.53
00-970 P1 3.10.79-3.10.92
STANAG | 4671.1309
Reference:
FAA Doc: | 14CFR references: 23.141- EASA CS | ¢S 23.1309
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1309
23.459, 25.321-25.459, CS 27.1309
23.1501-23.1529, 25.1501- S 291300

25.1529

6.2.2.52 The VCF shall not adversely affect safety-of-flight (SOF) following degradation of the air data

system.

Consideration should be given to:
a. Ensuring that, in the event of total loss of the air data system, an acceptable level of safety is

maintained;

b. Implementation of the ADS, accuracy of the ADS, ground and air safety provisions, anti-ice or ice
prevention, and bird strike vulnerability.

Information Sources |
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Information Sources

Comm'’l Doc:

DoD/MIL Doc:

Def-Stan 00-970
Reference:

00-970 P1 2.15.27
00-970 P1 2.20.30

00-970 P1 3.10.20
00-970 P1 3.10.28
00-970 P14.9.12

00-970 P1 6.3

00-970 P1 13.1.5.1.10
00-970 P1 13.1.5.1.19-20

STANAG
Reference:

4671.1309
4671.1323

4671.1325
4671.1819

FAA Doc:

EASA CS
Reference:

CS 23.1309
CS 23.1323

CS 23.1325
CS 23.1326
CS 25.1309
CS 25.1323
CS 25.1325
CS 25.1326
CS 27.1309
CS 27.1323
CS 27.1325
CS 29.1309
CS 29.1323
CS 29.1325

6.2.2.53 VCF related installed equipment shall be protected where necessary, and the equipment
environment shall be safe and suitable. Any VCF related equipment that require specific installation
protection and/or environmental operating conditions shall be identified. The specific requirements shall
be established and the air vehicle design shall take account of these. The Test and Acceptance Plan
shall state how the achievement of the specific conditions shall be demonstrated.

Consideration should be given to:
1. Maintenance of a suitable temperature and humidity range;

2. Protection from EMC/EMI and lightning; including bonding;

3. Prevention of corrosion, fungal growths, and sand and dust ingress;
4. Provision of adequate vibration and shock protection;

5. Protection from the effects of nuclear, biological, chemical, and laser weapons.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG-2008: 3.1.14, 4.1.14,
3.4, 4.4, 3.5, 4.5(all)

Def-Stan 00-970
Reference:

00-970 P1 2.15.25
00-970 P1 3.9.24-3.9.25

00-970 P1 3.10.8-3.10.10
00-970 P1 3.10.11
00-970 P1 3.10.13
00-970 P1 4.27.7-4.27.25
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Information Sources

00-970 P16.1.5
00-970 P1 6.2.40-6.2.60
00-970 P1 6.10
00-970 P19.11

STANAG
Reference:

4671.867
4671.1309

4671.1431

FAA Doc:

14CFR references: 23.141-
23.253, 25.21-25.255, 23.321-
23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

EASA CS
Reference:

CS 23.867
CS 23.1309

CS 23.1431
CS 24.1309
CS 25.1309
CS 25.1316
CS 25.1431
CS 26.1309
CS 27.1309
CS 28.1309
CS 29.1309
CS 29.1431

6.2.2.54 The air vehicle VCF shall not be adversely affected by inputs received from either the payload or
from an interfacing ground station.

Consideration should be given to :

a. Signal or data synchronisation issues;

b. Signal or data latency issues;

c. The use and applicability of open architectures.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | ADS-51-HDBK Def-Stan 00-970 | 00-970 P1 3.10.2
ADS-33E-PRF Reference: | 00-970 P1 3.10.11-3.10.13
Refer to Army Aviation 00-970 P1 3.10.32
technical point of contact for 00-970 P1 3.10.47-3.10.53
this discipline for specific 00-970 P1 3.10.79-3.10.93
guidance (listed in section A.2) STANAG | 4671.685
Reference: | 4671.1309
4671.1431
4671.1481
FAA Doc: | TBD: Refer to technical point of EASA CS | ¢s 23.1309
contact for this discipline (listed Reference: | CS 25.1309
in section A.2) CS 27.1309
CS 29.1309

6.2.2.55 The air vehicle VCF emergencies and their associated procedures shall be clearly related and
recorded. It shall be demonstrated through testing that the emergency procedures are appropriate and
safe; and the operating crews shall be made aware of them.

Consideration should be given to:
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a. Ensuring that all identified emergencies have an appropriate emergency procedure;

b. That the identified emergencies provide the necessary compromise between breadth and depth - have

the 'right' emergencies been identified?;

c. Ensuring the Test and Acceptance Plan provides adequate proof that the emergency procedures are

appropriate and safe;

d. Recording and promulgating of the emergency procedures;
e. For UAV/UAS, a flight termination system and/or safe vehicle recovery system should be addressed.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | ADS-51-HDBK

ADS-33E-PRF

Refer to Army Aviation
technical point of contact for
this discipline for specific
guidance (listed in section A.2)

Def-Stan 00-970
Reference:

00-970 P1 3.10.4
00-970 P1 3.10.88

00-970 P1 3.10.89

STANAG
Reference:

4671.1309
4671.1412

4671.1483
4671.1485

FAA Doc: | TBD: Refer to technical point of

contact for this discipline (listed

in section A.2)

EASA CS
Reference:

CS 23.1309
CS 23.1581

CS 23.1585
CS 24.1309
CS 24.1581
CS 24.1585
CS 25.1309
CS 25.1581
CS 25.1585
CS 26.1309
CS 26.1581
CS 26.1585
CS 27.1309
CS 27.1581
CS 27.1585
CS 28.1309
CS 28.1581
CS 28.1585
CS 29.1309
CS 29.1581
CS 29.1585

6.2.2.56 For rotary wing air vehicles, there shall be adequate transient response for single axis (collective

or rudder) inputs.

Consideration should be given to:

a. Agreeing the transient response values which are considered adequate;

b. Ensuring that the Test and Acceptance Plan encompasses the agreed transient values.

Information Sources

Comm’l Doc: |
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Information Sources
DoD/MIL Doc: | ADS-51-HDBK Def-Stan 00-970 | 00-970 P7 S6 L600/7
ADS-33E-PRF Reference: | 00-970 P7 S6 L600/8
Refer to Army Aviation STANAG | 4671.141
technical point of contact for Reference: | 4671.143
this discipline for specific
guidance (listed in section A.2)
FAA Doc: | TBD: Refer to technical point of EASACS | cs 27.141
contact for this discipline (listed Reference: | CS 27.143
in section A.2) CS 29.141
CS 29.143

6.2.2.57 Rotorcraft multi-axis inputs (e.g. collective, pedal, cyclic) shall be safe for typical operational
mission manoeuvres throughout the service envelope defined for the craft.

Consideration should be given to:
a. Defining what a typical operational mission manoeuvre for the particular rotorcraft is;
b. Ensuring that the service envelope is defined;
c. Ensuring that the typical operational mission manoeuvres are contained within the service envelope;

d. Ensuring that the Test and Acceptance Plan encompasses the parameters necessary to adequately
demonstrate compliance with the requirement.

Information Sources
Comm’'l Doc:
DoD/MIL Doc: | ADS-51-HDBK Def-Stan 00-970 | 00-970 P7 S6

ADS-33E-PRF Reference:

Refer to Army Auviation STANAG | 4671.141

technical point of contact for Reference: | 4671.143

this discipline for specific

guidance (listed in section A.2)

FAA Doc: | TBD: Refer to technical point of EASACS | cs27.141

contact for this discipline (listed Reference: | CS 27.143

in section A.2) CS 27.151
CS 29.141
CS 29.143
CS 29.151

6.2.3. VCF power source criteria.

(Note: See section 12 for specific electrical power system criteria.)

6.2.3.1 The VCF shall not adversely affect safety-of-flight following degradation of the hydraulic system.

Consideration should be given to:
a. Hydraulic system distribution;
b. Loss of one, or part of any one, of the aircraft's hydraulic systems.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.2, Def-Stan 00-970 | 00-970 P1 6.11.52-6.11.55
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Information Sources

3.1.2.1,3.1.3,3.1.7.2, 3.1.7.3, Reference: | 00-970 P7 S1 L100 Para 9.1
3.1.11,3.1.11.11.3, 3.1.12, 00-970 P7 S7 L704 13.2-13.4
3213,3555.1,32525 STANAG [ 4671.1435
3.2.3.1, and associated section Reference:
4 paragraphs

FAA Doc: | 14CFR references: 23.141- EASA CS | ¢S 23.1309
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1309
23.459, 25.321-25.459, CS 27.1309
23.1501-23.1529, 25.1501- CS 29.1309

25.1529

6.2.3.2 The aircraft hydraulic system(s) shall be designed to withstand defined peak pressure loads or
pulses, and to operate without excessive pressure fluctuation.

Consideration should be given to:
a. The values for proof and ultimate pressure, related to Design Operating Pressure (DOP), to be agreed

and verified;

b. Ensuring that cyclic pressures, including transients (surges) and those due to system volumetric
changes, are contained within the agreed DOP;
c. Values for pressure fluctuation within the system, to be agreed and verified,;

d. Satisfactory operation of the system to be demonstrated on a functional mock-up of the system.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 35SG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 6.11.2
3.1.5.6,4.1.5.6, 3.1.7.2, Reference: | 00-970 P1 6.11.60
21.1.1.12,1?.%.131.21;.3,1 00-970 P1 6.11.75
42221, 3.3thru 3.3.4, 4.3 00-970 P7 S71L7048.1.4
thru 4.3.4, 3.3.6, 4.3.6, 3.3.6.2, 00-970 P7 S7 1704 15.5.3
4.3.6.2 STANAG | 4671.1435

Reference:
FAA Doc: | 14CFR references: 23.141- EASACS | ¢S 23.1435
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1435
23.459, 25.321-25.459, CS 27.1435
23.1501-23.1529, 25.1501- CS 29 1435

25.1529

6.2.3.3 The aircraft backup and emergency hydraulic systems shall be designed to ensure that system
pressure and flow rates are sufficient to maintain safety of flight.

Consideration should be given to:
a. The minimum system pressure and flow rates, to be agreed and verified;

b. Specifically testing to ensure that flutter does not preclude safety of flight when backup or emergency
hydraulic systems are used.

Information Sources

Comm'l Doc:

DoD/MIL Doc:

JSSG-2008: 3.0, 4.0, 3.1, 4.1,
3.1.5.6,4.1.5.6,3.1.7.2,
4.1.7.2,3.1.11.11.3,
4.1.11.11.3,3.2.2.2.1,

Def-Stan 00-970

Reference:

00-970 P1 6.11.52-6.11.55

STANAG

4671.1435
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Information Sources

42221,3.2.2.25,42225 Reference:

FAA Doc: | 14CFR references: 23.141- EASA CS | cs 23.1309
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1309
23.459, 25.321-25.459, CS 27.1309
23.1501-23.1529, 25.1501- S 29.1309

25.1529

6.2.3.4 Use of the backup or emergency hydraulic systems shall not lead to loss of vehicle control

function.

Consideration should be given to the following:
a. Pressure transients induced by component switch over. This includes, but is not limited to, pumps,
actuators, valves, accumulators etc.;

b. Time lags induced by component switch over;
c. The ability to revert to the primary hydraulic system, if available, on failure of the backup or emergency

supply.
Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 2.15.10
3.1.5.2,4.1.5.2, 3.1.5.6, Reference: | 00-970 P1 6.11.53
4.15.6, 3.1.7.2,4.1.7.2, 3.1.10, 00-970 P7 S7 L704 3.4.1
4.1.10,3.1.11.11.3,
4.1.11.11.3, 3.1.13, 4.1.13, STANAG | 4671.1435
3.2.2.2.1,4.2.2.2.1, 3.2.2.2.5, Reference:
4.2.2.2.5

FAA Doc: | 14CFR references: 23.141- EASA CS | ¢S 23.1309

23.253, 25.21-25.255, 23.321- Reference: | CS 25.1309
23.459, 25.321-25.459, CS 27.1309
23.1501-23.1529, 25.1501- CS 29.1309

25.1529

6.2.3.5 Merged with 6.2.3.1

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.2, Def-Stan 00-970 [ Merged with 6.2.3.1
3.1.2.1,3.1.3,3.1.7.2, 3.1.7.3, Reference:
3.1.11.11.3,3.1.12.1, 3.1.13, ,
3.1.14.4,31.14.9,3.2.1.3, STANAG | Merged with 6.2.3.1
3.2.2.2,3.2.2.2.1,3.2.2.2.5,3.3 Reference:
thru 3.3.4, 3.3.6, 3.3.6.2, and
associated section 4
paragraphs

FAA Doc: | 14CFR references: 23.141- EASA CS | Merged with 6.2.3.1

23.253, 25.21-25.255, 23.321- Reference:

23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

6.2.3.6 The aircraft electrical system shall be designed such there is sufficient electrical power to be able
to perform a controlled emergency landing, or perform emergency recovery actions, following a total loss
of onboard electrical generating capability.
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Consideration should be given to :
a. The length of time required to perform emergency recovery actions;
b. The maximum time likely to be required to perform an emergency landing;

¢. The amount of power required to perform the emergency actions, or carry out an emergency landing;
d. Minimising any time lag between the failure occurring and natification to the operator.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.2, Def-Stan 00-970 | 00-970 P1 6.6.6-6.6.8
3.1.5.2,3.1.5.4,3.1.7.2, 3.1.10, Reference: | 00-970 P1 6.6.18
SIS 00-970 P7 S7 L706 2.7.1-2.7.3
thru 3.3.4, 3.3.6, 3.3.6.2, and STANAG | 4671.1351
associated section 4 Reference: | 4671.1353
paragraphs 4671.1412

4671.1413

FAA Doc: | 14CFR references: 23.1351- EASA CS | cs 23.903
23.1367, 25.1351-25.1363, Reference: | CS 23.1351
23.1501-23.1529, 25.1501- CS25.1351

25.1529 CS 27.903
CS 27.1351

CS 29.903
CS 29.1351

6.2.3.7 The aircraft electrical system shall be designed such that, where there are independent power

sources:
A They
A They

not
provide

shall
shall

Consideration should be given to:
a. The total electrical power requirements of the aircraft;
b. The requirement for independent redundant sources;
c. The capacity of the individual systems to supply the required electrical power.

adversely i
sufficient

nteract

to preclude
redundant power

Information Sources

Comm'l Doc:

DoD/MIL Doc: | JSSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 6.6.2
3.1.2,4.1.2,3.1.2.1,4.1.2.1, Reference: | 00-970 P1 6.6.7
3.1.3,4.1.3,3.1.7.2,4.1.7.2, 00-970 P1 6.6.17
3.1.11,4.1.11, 3.1.11.11.2,
41.11.11.2,3.1.12,4.1.12, 00-970 P7 571706 2.7.2
3.1.12.1, 4.1.12.1,3.2.2.2.2, 00-970 P7 S71L706 2.7.3
4222.2,63.2.2.25,4.2.2.2.5, STANAG 4671.1351-4671.1367
3.3 thru 3.3.4, 4.3 thru 4.3.4, Reference:
3.3.6,4.3.6, 3.3.6.2, 4.3.6.2

FAA Doc: | 14CFR references: 23.1351- EASA CS | cs 23.1309
23.1367, 25.1351-25.1363, Reference: | CS 23.1351
23.141-23.253, 25.21-25.255, CS 25.1309
23.321-23.459, 25.321-25.459,
23.1501-23.1529, 25.1501- CS 25.1351
25.1529 CS 25.1362

CS 27.1309
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Information Sources

CS 27.1351
CS 29.1309
CS 29.1351

6.2.3.8 The electrical installation shall be designed such that any power transients generated, either
through normal operation or component switching, shall not preclude safe operation of the aircraft.

Consideration should be given to:

a. Switching between power sources;

b. The operation of relays and contactors;
c. The effect of short or open circuits;

d. Switching supplied equipment on or off.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 6.6.12
3.1.5.2,4.1.5.2,3.1.7.2, Reference: | 00-970 P1 6.6.16
4.1.7.2,3.1.10, 4.1.10, 00-970 P1 6.6.104
3.1.11.11.2,4.1.11.11.2,

3.2.222 42222 32225, STANAG | 4671.1351-4671.1367
42225 Reference:

FAA Doc: | 14CFR references: 23.1351- EASA CS | ¢S 23.1309
23.1367, 25.1351-25.1363, Reference: | CS 23.1351
23.141-23.253, 25.21-25.255, CS 25.1309
23.321-23.459, 25.321-25.459,
23.1501-23.1529, 25.1501- Rt
25.1529 CS 25.1431

CS 27.1309
CS 27.1351
CS 29.1309
CS 29.1351

6.2.3.9 Merged with 12.1.6

Information Sources

Comm'l Doc:
DoD/MIL Doc: | Merged with 12.1.6 Def-Stan 00-970 | Merged with 12.1.6
Reference:
STANAG | Merged with 12.1.6
Reference:
FAA Doc: | Merged with 12.1.6 EASA CS | Merged with 12.1.6
Reference:

6.2.3.10 Where electrical power buses are operated in parallel, the system shall be designed so that
there are no single points of failure which could adversely affect more than one power source.

Consideration should be given to:

a. Load matching and balancing components;
b. Bus switching components;

c. Bus or load faults.
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Information Sources
Comm'’l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.2, Def-Stan 00-970 | 00-970 P1 6.6.2
3.1.2.1, 3.1.3,3.1.7.2, 3.1.7.3, Reference: | 00-970 P1 6.6.3
3.1.10,3.1.11.11.2, 3.1.12, 00-970 P1 6.6.37
3.1.12.1, 3.1.14.4, 3.2.1.3,
3.2.2.2.2,3.2.2.2.5,3.2.3.1, 00-970 P1 6.6.104
and associated section 4 00-970 P7 S7 L706 2.4
paragraphs STANAG | 4671.1351-4671.1367

Reference:

FAA Doc: | 14CFR references: 23.1351- EASA CS | ¢s 23.1309
23.1367, 25.1351-25.1363, Reference: | CS 25.1309
23.141-23.253, 25.21-25.255, CS 27.1309
23.321-23.459, 25.321-25.459,
23.1501-23.1529, 25.1501- CS 29.1309
25.1529

6.2.3.11 The electrical power system shall be designed such that its characteristics do not adversely
affect continued safety of flight.

Consideration should be given to:

a. All modes of the electrical power system including: normal, abnormal and failure modes;

b. The potential effects of spikes, surges or interrupts;

c. Provision of a separate emergency direct power source for the VCF where necessary to mitigate the
effects of normal system failures.

Information Sources
Comm'l Doc:

DoD/MIL Doc: | 38SG-2008: 3.0, 3.1, 3.1.2, Def-Stan 00-970 | 00-970 P1 6.6.6
3.1.2.1, 3.1.3,3.1.7.2, 3.1.7.3, Reference: | 00-970 P1 6.6.7
3.1.11.11.2, 3.1.13, 3.1.14.4, 00-970 P1 6.6.8
3.2.1.3, 3.2.2.2.2,3.2.2.2.5, 3.3
thru 3.3.4, 3.3.6, 3.3.6.2, and 00-970P16.6.18
associated section 4 00-970 P1 6.6.104
paragraphs STANAG | 4671.1351-4671.1357

Reference:

FAA Doc: | 14CFR references: 23.1351- EASA CS | ¢S 23.1309
23.1367, 25.1351-25.1363, Reference: | CS 25.1309
23.141-23.253, 25.21-25.255, CS 27.1309
23.321-23.459, 25.321-25.459,
23.1501-23.1529, 25.1501- CS 29.1309
25.1529

6.2.3.12 Electrical power sources for the provision of direct supply to VCF shall not preclude continued

safety of flight.

Consideration should be given to:

a. Numbers and type of direct supply sources;
b. Utilisation of circuit protection devices;

c. Testing methodology.

Information Sources

Comm'l Doc: |
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Information Sources

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.2, Def-Stan 00-970 | 00-970 P1 6.6.6
3.1.2.1,3.1.3,3.1.7.2, 3.1.7.3, Reference: | 00-970 P1 6.6.7
3.1.11,3.1.11.11.2, 3.1.12, 00-970 P1 6.6.8

3.1.12.1,3.1.14.4,3.2.1.3,

3.2.2.2.2,3.2.2.2.5, 3.3 thru 00-970 P1 6.6.104

3.3.4, 3.3.6, 3.3.6.2, and 00-970 P7 S7 L706 2.7.1-2.7.3
associated section 4 STANAG | 4671.1351-4671.1367
paragraphs Reference:

FAA Doc: | 14CFR references: 23.1351- EASA CS | €S 23.1351-23.1367
23.1367, 25.1351-25.1363, Reference: | CS 25.1351-25.1365
23.141-23.253, 25.21-25.255, CS 27.1351-27-1367

23.321-23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

CS 29.1351-29.1363

6.2.4. Flight worthiness evaluations.

6.2.4.1 All aircraft systems shall be analysed and flight critical components identified and classified. The
justification for the classification shall be recorded along with the safety criteria to be met. The required
safety criteria for each identified flight critical component shall be identified, justified, and an acceptable
method of demonstrating compliance recorded.

Consideration should be given to:

a. Demonstrating that all systems containing flight critical components have been identified;

b. Selecting the most appropriate method to demonstrate compliance (analysis, calculation, modelling,
simulation or flight test);

c. Method to record and present results.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 35SG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 2.1.22
3.1.2,4.1.2,3.1.2.1,4.1.2.1, Reference:
3.1.5,4.1.5,3.1.13, 4.1.13,
3.1.14.4.1.14. 3.5.3. 4.5.3 STANAG | 4671.141-4671.253
T T memm Reference: | 4671.321-4671.459
4671.1501-4671.1529
4671.U850(b)
FAA Doc: | 14CFR references: 23.141- EASA CS | €S 23.141-23.253
23.253, 25.21-25.255, 23.321- Reference: | CS 23.321-23.459
23.459, 25.321-25.459, CS 23.1501-23.1529
23.1501-23.1529, 25.1501-

CS 25.143-25.255
CS 25.321-25.459
CS 25.1501-25.1533
CS 25.1309

CS 27.141-27.251
CS 27.321-27.427
CS 27.1501-27.1529
CS 29.141-29.251
CS 29.321-29.427
CS 29.1501-29.1529

25.1529
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6.2.4.2 An analysis of flight critical systems shall be performed to identify any single points of failure and
assign to them probabilities of failure. Justification shall then be made that the flight safety risk for each
single point of failure is acceptable.

Consideration should be given to:
a. Justification provided for the type of analysis performed, and any that are omitted.

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 [ 00-970 P1 2.24.21
3.1.2,41.2,3.1.21,4.1.2.1, Reference:
3.1.5.6,4.1.5.6,3.1.11, 4.1.11,
3.1.11,3.1.11.1, 4.1.11.1, STANAG | 4671.1300
3.2.41,4.2.4.1,35.3,45.3 Reference:

FAA Doc: | 14CFR references: 23.141- EASA CS | cs 23.1309
23.253, 25.21-25.255, 23.321- Reference: | CS 25.1309
23.459, 25.321-25.459, CS 27.1309
23.1501-23.1529, 25.1501-
5% 1599 CS 29.1309

6.2.4.3 All aircraft failure states that affect the flying qualities of the aircraft shall be identified and their
effects recorded. The transient response of the aircraft to each failure shall be analysed, and any effect
on aircraft controllability or structure shall be identified and assessed for its impact on safety to both the

aircraft and its crew.

Consideration should be given to :

a. Deviation from flight path;

b. Structural loading due to transients;
c. Potential for carrying passengers;
d. Switching to redundant or emergency systems.

Information Sources

Comm'l Doc:
DoD/MIL Doc: | 35SG-2008: 3.0, 4.0, 3.1, 4.1, Def-Stan 00-970 | 00-970 P1 2.1.22
3.1.2,4.1.2,3.1.2.1,4.1.2.1, Reference: | 00-970 P1 2.14
3.1.5,4.15, 3.1.13,4.1.13, 00-970 P1 2.15
3.1.14,4.1.14,3.5.3,4.5.3
STANAG | 4671.141-4671.253
Reference: | 4671.321-4671.459
4671.1501-4671.1529
FAA Doc: | 14CFR references: 23.141- EASA CS | €S 23.141-23.253
23.253, 25.21-25.255, 23.321- Reference: | CS 23.321-23.459

23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-
25.1529

CS 23.1501-23.1529
CS 25.143-25.255
CS 25.321-25.459
CS 25.1501-25.1533
CS 25.1309

CS 27.141-27.251
CS 27.321-27.427
CS 27.1501-27.1529
CS 29.141-29.251
CS 29.321-29.427
CS 29.1501-29.1529

Edition Number : 2.0

Edition Date: 24 Jan 13

Status: Endorsed

Page 148/594




EUROPEAN MILITARY AIRWORTHINESS CERTIFICATION CRITERIA- EMACC

6.2.4.4 The extent of the safe flight envelope associated with engine failure shall be identified for each
phase of flight and recorded. Sufficient testing shall be undertaken to ensure that the aircraft can be
recovered safely, for each phase of flight, within the identified envelope. All associated limitations shall
be noted in the flight manual.

Consideration should be given to:

a. Engine failure mode and sequence;
b. Phase of flight when failure occurs (take-off, cruise, landing);
c. Location of engine on airframe and effect of resultant thrust (or loss of thrust).

Information Sources

Comm'l Doc:

DoD/MIL Doc: | 3SSG-2008: 3.0, 3.1, 3.1.5, Def-Stan 00-970 [ 00-970 P1 2.7
3.1.5.3,3.1.5.7,3.1.5.8, Reference: | 00-970 P1 2.14
3.1.5.9,3.1.9,3.1.14, 3.2.1.3,

3212 392292 3225 STANAG | 4671.141-4671.253
associated section 4 4671.1501-4671.1529
paragraphs 4671.U1412

FAA Doc: | 14CFR references: 23.141- EASA CS | €S 23.141-23.253*
23.253, 25.21-25.255, 23.321- Reference: | CS 23.321-23.459*

23.459, 25.321-25.459,
23.1501-23.1529, 25.1501-

CS 23.1501-23.1529*
CS 25.143-25.255*

25.1529
CS 25.321-25.459*

CS 25.1501-25.1533*
CS 25.1309

CS 27.141-27.251
CS 27.321-27.427
CS 27.1501-27.1529
CS 29.141-29.251
CS 29.321-29.427
CS 29.1501-29.1529

6.2.4.5 All aircraft systems shall be assessed to identify those which could affect the flying qualities of the
aircraft. These systems shall then be analysed to identify their failure modes and subsequent effects. All
such failure modes that could lead to unacceptable flying qualities shall be further analysed to ensure that
they do not fail in an undetected or latent manner, and that they do not suffer unannounced faults.

Consideration should be given to :
a. Recording justification for those systems considered not to affect the aircraft's flying qualities;
b. Component and system testing;
c. Aircraft ground and flight testing.

Information Sources

Comm'l Doc:

DoD/MIL Doc: Def-Stan 00-970

Reference:

00-970 P1 2.1.38
00-970 P1 2.15

00-970 P1 2.16.16
00-970 P1 2.16.42
00-970 P16.2.35

JSSG-2008: 3.1.8, 3.1.9
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Information Sources

00-970 P1 6.5.46-6.5.49
00-970 P1 6.6.2
STANAG | 4671.141-4671.253
Reference: | 4671.321-4671.459
4671.1501-4671.1529

4671.1309

FAA Doc: | 14CFR references: 23.141- EASA CS | €S 23.141-23.253
23.253, 25.21-25.255, 23.321- Reference: | CS 23.321-23.459
23.459, 25.321-25.459, CS 23.1309
23.1501-23.1529, 25.1501-
o5 1529 CS 23.1501-23.1529

CS 25.143-25.255
CS 25.321-25.459
CS 25.1309

CS 25.1501-25.1533
CS 27.141-27.251
CS 27.321-27.427
CS 27.1309

CS 27.1501-27.1529
CS 29.141-29.251
CS 29.321-29.427
CS 29.1309

CS 29.1501-29.1529

6.2.4.6 The envelope for each aerodynamic configuration shall be clearly established and a sensitivity
study shall be performed to determine the error bounds of the envelope beyond which unsafe handling
characteristics would be apparent. The actual air data errors, or variations from actual pressures, shall
be determined within each envelope for each dependant system. An analysis shall be performed to
ensure that the two sets of data do not overlap leading to unsafe handling characteristics.

Consideration should be given to :

a. Displayed air data;

b. Computed air data;

c. Systems using the computed air data. These could include flight control systems, aerodynamic
configuration systems, trim and auto feel systems.

Information Sources
Comm’'l Doc:
DoD/MIL Doc: | 3SSG-2008: TBD: Refer to Def-Stan 00-970 [ 00-970 P1 2.4
technical point of contact for Reference: | 00-970 P1 2.5
this discipline (listed in section 00-970 P1 2.6
A2) 00-970 P1 2.7
00-970 P1 2.8
00-970 P1 2.10
00-970 P1 2.15.27
00-970 P1 6.3
STANAG | 4671.1323 - 1325
Reference:
FAA Doc: | 14CFD References: TBD: EASA CS | s 23.1323-23.1326
Refer to technical point of Reference: | CS 25.1323-25.1326
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Information Sources

contact for this discipline (listed
in section A.2)

6.2.4.7 The aircraft's control and payload systems shall be analysed to determine their effect on each
other. Such interaction may be direct, through system connectivity, or indirect, through cause and effect
such as weapon release. Payload release can have a number of effects on the platform and its systems,
and these shall be determined and analysed to ensure that they do not preclude continued safety of flight.

Consideration should be given to:
a. Aerodynamic response to weapon release (drag, vehicle climb);
b. Wing rock;
c. Effect of asymmetric loads and allowable stores configurations;
d. Under slung loads;
e. Ability of VCF to counter Centre-of-Gravity and lift force changes (control authority) during and post
release . This shall include:
i. Single or salvo release.
ii. Air drop release of cargo.
g. Automatic control inputs (autopilot reaction) to balance expected payload release, or unexpected
movement;
h. Vehicle control and payload system latency and synchronisation response.

Information Sources
Comm'l Doc:
DoD/MIL Doc: | JSSG-2008: TBD: Refer to Def-Stan 00-970 | 00-970 P1 2.1.20
technical point of contact for Reference: | 00-970 P1 2.1.26
this discipline (listed in section 00-970 P1 2.2.14
A2) 00-970 P1 2.15.7
00-970 P1 2.15.9
00-970 P1 2.15.29
STANAG
Reference:
FAA Doc: | 14CFD References: TBD: EASA CS
Refer to technical point of Reference:
contact for this discipline (listed
in section A.2)

6.2.5. VCF software.

(Note: VCF software verification is accomplished under section 15.)

6.2.5.1 All components and systems containing computer software configuration items
(CSCl)/operational flight programs (OFP) shall be identified, documented and tested to ensure the safe
operation of all modes, inputs, failure detection, reconfiguration techniques, self-check operations,
interfaces, and integration under all dynamic conditions.

Consideration should be given to

a. Static code assessment methods;

b. Dynamic testing of components and systems;
c. Full ground testing of systems.

Information Sources | |
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