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INTERNATIONAL
Standard Specification for
. . . 1
Systems and Equipment in Small Aircraft
This standard is issued under the fixed designation F3061/F3061M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.
1. Scope

1.1 This specification covers international standards for the systems and equipment aspects of airworthiness and design for
“small” aircraft.

1.2 The applicant for a design approval must seek the individual guidance of their respective CAA body concerning the use of
this standard as part of a certification plan. For information on which CAA regulatory bodies have accepted this standard (in whole
or in part) as a means of compliance to their Small Aircraft Airworthiness regulations (hereinafter referred to as “the Rules”), refer
to ASTM F44 webpage (www.ASTM.org/COMMITTEE/F44.htm) which includes CAA website links.

1.3 The values stated in either SI units or inch-pound units are to be regarded separately as standard. The values stated in each
system may not be exact equivalents; therefore, each system shall be used independently of the other. Combining values from the
two systems may result in non-conformance with the standard.

1.4 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

2.1 Following is a list of external standards referenced throughout this deetment;specification; the earliest revision acceptable
for use is indicated. In all cases later document revisions are acceptable if shown to be equivalent to the listed revision, or if
otherwise formally accepted by the governing civil aviation authority; earlier revisions are not acceptable.

2.2 ASTM Standards:*
F3060 Terminology for Aircraft

F3066/F3066ME3082/F3082M Specification for Peowerplant-Systems—Speetfie Hazard—MitigationFlight for General Aviation
Aeroplanes
F3083/F3083M Specification for Emergency Conditions, Occupant Safety and Accommodations

F3116/F3116M Specification for Design Loads and Conditions

F3117 Specification for Crew Interface in Aircraft

F3227/F3227M Specification for Environmental Systems in Small Aircraft

F3228 Specification for Flight Data and Voice Recording in Small Aircraft

F3230 Practice for Safety Assessments of Systems and Equipment in Small Aircraft
F3231/F3231M Specification for Electrical Systems in Small Aircraft

F3232/F3232M Specification for Flight Controls in Small Aircraft

F3233/F3233M Specification for Instrumentation in Small Aircraft

F3234/F3234M Specification for Exterior Lighting in Small Aircraft

F3236 Specification for High Intensity Radiated Field (HIRF) Protection in Small Aircraft
2.3 Other Standards:

A A PPN

FAA-S-8081-14B, Change 5 Private Pilot Practical Test Standards forAirplane

! This specification is under the jurisdiction of ASTM Committee F44 on General Aviation Aircraft and is the direct responsibility of Subcommittee F44.50 on Systems
and Equipment.

Current edition approved Pee——206+6Feb. 15, 2017. Published Fanuary—26+FMarch 2017. Originally approved in 2015. Last previous edition approved in 2016 as
F306+H366HM—162-F3061/F3061M — 16b. DOI: +9-+520/3061+F366HM-16B-10.1520/F3061_F3061M-17.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.
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RTCA/DO-178, Rev B Software Considerations in Airborne Systems and Equipment Certification
RTCA/DO-254 Design Assurance Guidance for Airborne Electronic Hardware

2.4 SAE Standards:*
SAE-AIRS25/4, Rev-A-Chemical- Oxygen-Systems
SAE ARP4754, Rev A Guidelines for Development of Civil Aircraft Systems

14

3. Terminology
3.1 Terminology specific to this standard is provided below. For general terminology, refer to the-Terminology standardF3060

3.2 Definitions of Terms Specific to This Standard:

3.2.1 aircraft type code, n—an Aircraft Type Code (ATC) is defined by considering both the technical considerations regarding
the design of the aircraft and the airworthiness level established based upon risk-based criteria. An ATC is expressed as an
alphanumeric character string as illustrated in Fig. 1. An explanation of each character in the string is provided below.

3 Available from SAE International (SAE), 400 Commonwealth Dr., Warrendale, PA 15096, http://www.sae.org.
3.2.1.1 Discussion—

The first character in the Aircraft Type Code indicates the risk-based airworthiness level of the aircraft.

(1) A “1” indicates an airworthiness level corresponding to Level 1; this corresponds to seating for one or fewer passengers
(excluding crew).

(2) A “2” indicates an airworthiness level corresponding to Level 2; this corresponds to seating for two or more passengers but
no more than six (excluding crew).

(3) A “3” indicates an airworthiness level corresponding to Level 3; this corresponds to seating for seven or more passengers
but no more than nine (excluding crew).

(4) A “4” indicates an airworthiness level corresponding to Level 4; this corresponds to seating for ten or more passengers but
no more than nineteen (excluding crew).

3.2.1.2 Discussion—

The second character in the Aircraft Type Code indicates the number of engines employed on the aircraft.
(1) An “S” indicates a single-engine aircraft.
(2) An “M” indicates a multiengine aircraft.

1 LDLN
Airworthiness Level — ‘
Number of Engines

Type of Engine(s)

Stall Speed

Cruise Speed
Meteorological Conditions
Altitude

Flight Maneuvers

FIG. 1 lllustration of Aircraft Type Code
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3.2.1.3 Discussion—

The third character in the Aircraft Type Code indicates the type of engine(s) employed on the aircraft.
(1) An “R” indicates use of a reciprocating engine.
(2) A “T” indicates use of a turbine engine.

3.2.1.4 Discussion—

The fourth character in the Aircraft Type Code indicates the stall speed of the aircraft.
(1) An “L” indicates a stall speed less than or equal to 83 km/h [45 knots].
(2) An “M” indicates a stall speed greater than 83 km/h [45 knots] but less than or equal to 113 km/h [61 knots].
(3) An “H” indicates a stall speed greater than 113 km/h [61 knots].

3.2.1.5 Discussion—

The fifth character in the Aircraft Type Code indicates the cruise speed of the aircraft.
(1) An “L” indicates a cruise speed less than or equal to 463 km/h [250 knots] (or Mach < 0.6).
(2) An “H” indicates a cruise speed greater than 463 km/h [250 knots] (or Mach > 0.6).

3.2.1.6 Discussion—

The sixth character in the Aircraft Type Code indicates the allowed meteorological conditions of the aircraft.
(1) A “D” indicates an aircraft limited to Day VFR conditions only.
(2) An “N” indicates an aircraft limited to Day or Night VFR conditions only.
(3) A “I” indicates an aircraft certified for IFR operations.

3.2.1.7 Discussion—

The seventh character in the Aircraft Type Code indicates the maximum operational altitude of the aircraft.
(1) An “L” indicates an aircraft with a maximum operational altitude equal to or less than 7620 m [25 000 ft].
(2) An “H” indicates an aircraft with a maximum operational altitude greater than 7620 m [25 000 ft].

3.2.1.8 Discussion—

The eighth character in the Aircraft Type Code indicates the allowed flight maneuvers for the aircraft.
(1) An “N” indicates an aircraft that is limited to non-aerobatic maneuvers.
(2) An “A” indicates an aircraft that is certified for aerobatic maneuvers.

3.2.2 continued safe flight and landing, n—continued safe flight and landing is defined as the capability for continued controlled
flight and landing, possibly using emergency procedures, but without requiring pilot skill beyond that needed to pass the Private
Pilot Practical Test Standard for Airplane (refer to FAA-S-8081-14B), or requiring pilot forces beyond those defined in
+4Specification F3082/F3082MEFR—$23-1+43—. Landing may occur either at an airport or at an emergency landing location

consistent with established emergency procedures. Some aircraft damage may be realized, either during flight or upon landing.
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3.2.3 development assurance level, n—a development assurance level is an indication of the level of those planned and
systematic actions used to substantiate, to an adequate level of confidence, that errors in requirements, design, and implementation
have been identified and corrected such that the system satisfies the applicable certification basis.

3.2.4 primary function, n—a primary function is a function that is installed to comply with applicable requirements for a
required function and that provides the most pertinent controls or information instantly and directly to the pilot.

3.2.5 primary system, n—a primary system is a system that provides a primary function.
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3.2.7 unsafe system operating condition, n—an unsafe system operating condition is any system operating condition which, if
not detected and properly accommodated by crew action, would significantly contribute to or cause one or more serious injuries.

4. Basic Information

Note 1—Table 1 provides correlation between various Aircraft Type Codes and the individual requirements contained within this section; refer to 3.2.1.
For each subsection, an indicator can be found under each ATC character field; three indicators are used:

An empty cell () in all applicable ATC character field columns indicates that an aircraft must meet the requirements of that subsection.

A white circle (o) in multiple columns indicates that an-atreraftis-exemptfrom-the requirements of that subsection are not applicable to an aircraft
only if all such ATC character fields are applicable.

A mark-out (x) in any of the applicable ATC character field columns indicates that an—aireraft—is—exempt—from—the requirements of that
stbseetion-subsection are not applicable to an aircraft if that ATC character field is applicable.

Exampte—ExampleAn—An aircraft with an ATC of 1SRLLDLN is being considered. Since all applicable columns are empty for sttbseettonr4.1.1, that
subsection is applicable to the aircraft. Since the “1” airworthiness level column, the “L” stall speed column, and the “D” meteorological column for
subseetion4.1.6 all contain white circles, then that subsection is not applicable; however, for an aircraft with an ATC of ISRMLDLN, subseetion4.1.6
would be applicable since the “M” stall speed column does not contain a white circle. Subsection 4.2.1.1 would also not be applicable to the second
aircraft, since it contains an x in the “M” stall speed column.

TABLE 1 ATC Compliance Matrix, Section 4

Se(_e- Airworthiness Level Numk?er of Type of Stall Speed Cruise Meteorql_oglcal Altitude Maneuvers
Section Engines Engine(s) Speed Conditions
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Note 2—The requirements of this chapter are applicable to all systems and equipment installed in the aircraft. These requirements are in addition to
and do not supersede any additional system specific requirements identified elsewhere in these design standards or contained in the rules of the governing
civil aviation authority.

4.1 Function and Installation:

4.1.1 Each item of installed equipment must be of a kind and design appropriate to its intended function.

4.1.2 Each item of installed equipment must be marked in a way that makes it clear to an installer the equipment’s identification,
function, or operating limitations, or any applicable combination of these factors. It is acceptable to reference equipment
installation manuals for function or limitation information.

4.1.3 Each item of installed equipment must be installed according to limitations specified for that equipment.

4.1.4 Each item of installed equipment must function properly when installed.

4.1.5 The aircraft systems and equipment required for type certification or by operating rules must be designed and installed
so that they perform as intended under the aircraft operating and environmental conditions.

Note 3—The intent of this requirement is to provide assurance that the required systems and equipment will function as intended in the expected
operating and environmental conditions. It is recognized that random failures will occur throughout the aircraft life and that the failed device may no
longer “perform as intended”. The acceptability of such failures or combination of failures and their associated risks are addressed under the requirements
of 4.2.

4.1.6 All aircraft systems and equipment must be designed and installed so that they do not adversely affect the safety of the
aircraft or its occupants.

4.1.7 All aircraft systems and equipment must be designed and installed so that they do not adversely affect the proper
functioning of those systems or equipment, or both, covered by 4.1.5.

4.1.8 Those systems and equipment not required for type certification or by operating rules are not required to perform their
intended function under all aircraft operating and environmental conditions, provided that the resultant failure conditions are
classified as “Negligible Failure Condition” in the assessment conducted per 4.2.1; refer to 3-2:20Practice F3230.

4.1.8.1 Non-required systems and equipment with failure conditions classified more severe than “Negligible Failure Condition”
are not required to perform their intended function under all aircraft operating and environmental conditions, provided the failure
is appropriately annunciated to the crew.

4.1.8.2 When addressing the requirements of 4.2, if any credit is taken for the installation, or any aspect, of these non-required
systems, the portion of the system for which credit is taken must comply with 4.1.4.

4.2 System Safety Requirements:
4.2.1 An assessment of the aircraft and system functions must be performed to identify and classify the various Failure

Condmons associated w1th each functlon refer to 3—242—Pract1ce F323OA—Fuﬂﬁﬁeﬂa{—Haz&rehécssessmeﬁt—€FHﬁ)—m—aeeefd&ﬁee

4.2.1.1 The equipment, systems, and installations must be designed to minimize hazards to the aircraft in the event of a probable
malfunction or fattare-failure; refer to Practice F3230.

4.2.1.2 The aircraft systems and associated components, considered separately and in relation to other systems, must be
designed and installed so that each Catastrophic Failure Condition is “extremely improbable”; refer to 3-2:3—andPractice
F32303-2-16.

4.2.1.3 The aircraft systems and associated components, considered separately and in relation to other systems, must be
designed and installed so that each Hazardous Failure Condition is “extremely remote”; refer to 3-2-+H-andPractice F32303:2+43.

4.2.1.4 The aircraft systems and associated components, considered separately and in relation to other systems, must be
designed and installed so that each Major Failure Condition is “remote”; refer to 3-2+48-andPractice F32303-2:28.

4.2.2 Based on the results of the assessment per 4.2.1, the depth of analysis required to show compliance may be determined
usmgln th—Z—&nd—theﬂArssessmeﬁtaccordance W1th Practlce F3230—]:eve}s—deﬁﬁed—1-n—Tab}e%



https://standards.iteh.ai/catalog/standards/sist/03849861-6f56-47b9-9974-dfc9efe97431/astm-f3061-f3061m-17

3l F3061/F3061M - 17

4.2.3 Software and Airborne Electronic Hardware must be designed with the appropriate development assurance level as
specified in Table 42 or in accordance with the Development Assurance Level (DAL) assignment methodology outlined in SAE
ARP4754-ARP4754; refer to 3.2.3.

4.2.3.1 In showing compliance with the provisions of 4.2.3, once a DAL is assigned, acceptable means of compliance may be
found in RTCA DO-178 or RTCA-DO254 or both; refer to Section 2.

4.2.4 Information concerning an unsafe system operating condition must be provided in a timely manner to the crew to enable
them to take appropriate corrective action.

4.2.4.1 In showing compliance with the provisions of 4.2.4, if immediate pilot awareness and immediate or subsequent
corrective action is required, the information required by 4.2.4 must be presented in accordance with +4Specification F3117€FR
$231369%d);Sentenee 2.

4.2.4.2 In showing compliance with the provisions of 4.2.4, the assessment discussed in 4.2.1 should be used to determine what
Failure Conditions would become “Unsafe System Operating Conditions” if the crew failed to take any action or observe
appropriate precautions; refer to 3-2-+2Practice F3230 and 3-2:343.2.7.

5. Electrical Systems
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[ ] TABLE 42 Development Assurance Level Requirements
| | Classification of Failure Conditions®
Assessment LevelA Negligible I Minor I Major I Hazardous I Catastrophic

Software (SW) and Airborne Electronic Hardware (AEH)
Development Assurance Levels (DALs)?

| P=D P=C, S=D P=C, S=D P=C, S=C
(See®) (See®) (See®)

1l No SW P=D P=C, S=D P=C, S=C P=C, S=C
and/or (See®) (See®) (See®)

1l HW DAL P=D P=C, S=D P=C, S=C P=B, S=C
Requirement (See®) (See®) (See®)

v P=D P=C, S=D P=B, S=C P=A, S=B
(See®) (See®) (See®)

] A Refer to Fable-2Practice F3230.
B The letters of the alphabet used above denote the typical SW and AEH DALs. “P” indicates the primary system; “S” indicates the secondary system; “A”, “B”, “C”, and
“D” indicate the DAL in accordance with RTCA/DO-178B or RTCA/DO-254 as applicable. For example, an indication of “P=A” would translate to a SW or AEH DAL of “A”
on the primary system.

| ] © A secondary system is not necessarily required; however, if a secondary system is needed to meet the probability goals of Fable-3Practice F3230, then that secondary
system must meet the stated DAL goal.
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F3066/F3066M:In addition to the applicable requirements of this specification, electrical systems shall comply with the provisions
of Specification F3231/F3231M.
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than—10-s—and-—7620-m{25-000-ft} feranyduration:In_addition to the applicable requirements of this specification, ventilation
systems shall comply with the corresponding provisions of Specification F3227/F3227M.
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s;and-of-the-emergeney-release-valve must-be-performed-to-simulate-the-effects-of elosedregutator-valves:In addition to th

applicable requirements of this specification, pressurization systems shall comply with the corresponding provisions of
Specification F3227/F3227M.

13
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must-be—ineladed:In addition to the applicable requirements of this specification, manual flight ¢
corresponding provisions of Specification F3232/F3232M.

5 anaord

14


https://standards.iteh.ai/catalog/standards/sist/03849861-6f56-47b9-9974-dfc9efe97431/astm-f3061-f3061m-17

