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RATIONALE 

This document provides updated and expanded guidelines for the processes used to develop civil aircraft and systems. 

TABLE OF CONTENTS 

1.  SCOPE .......................................................................................................................................................... 5 
1.1  Purpose ......................................................................................................................................................... 6 
1.2  Document Background: ................................................................................................................................ 7 
 
2.  REFERENCES .............................................................................................................................................. 8 
2.1  Applicable Documents .................................................................................................................................. 8 
2.1.1  SAE Publications ........................................................................................................................................... 8 
2.1.2  FAA Publications ........................................................................................................................................... 8 
2.1.3  EASA Publications ........................................................................................................................................ 9 
2.1.4  RTCA Publications ........................................................................................................................................ 9 
2.1.5  EUROCAE Publications ................................................................................................................................ 9 
2.2  Definitions ................................................................................................................................................... 10 
2.3  Abbreviations and Acronyms ...................................................................................................................... 14 
 
3.  DEVELOPMENT PLANNING ..................................................................................................................... 16 
3.1  Planning Process ........................................................................................................................................ 16 
3.2  Transition Criteria ........................................................................................................................................ 17 
3.2.1  Deviations from Plans ................................................................................................................................. 19 
 
4.  AIRCRAFT AND SYSTEM DEVELOPMENT PROCESS........................................................................... 19 
4.1  Conceptual Aircraft/System Development Process .................................................................................... 20 
4.1.1  Development Assurance ............................................................................................................................. 22 
4.1.2  Introduction to Development Assurance Process ....................................................................................... 22 
4.1.3  Introduction to Hierarchical Safety Requirements Generated from Safety Analyses ................................. 23 
4.1.4  Identification of Aircraft-Level Functions, Function Requirements and Function Interfaces ...................... 25 
4.1.5  Allocation of Aircraft Functions to Systems ................................................................................................ 25 
4.1.6  Development of System Architecture ......................................................................................................... 25 
4.1.7  Allocation of System Requirements to Items .............................................................................................. 25 
4.1.8  System Implementation .............................................................................................................................. 25 
4.2  Aircraft Function Development .................................................................................................................... 25 
4.3  Allocation of Aircraft Functions to Systems ................................................................................................ 28 
4.4  Development of System Architecture: ........................................................................................................ 28 
4.5  Allocation of System Requirements to Items .............................................................................................. 28 
4.6  System Implementation .............................................................................................................................. 29 
4.6.1  Information Flow - System Process To & From Item Process(es) ............................................................. 29 
4.6.2  Hardware and Software Design/Build ......................................................................................................... 30 

Downloaded from SAE International by Dalian Univ of Technology, Sunday, January 31, 2016

http://www.sae.org/technical/standards/ARP4754A


SAE ARP4754A Page 2 of 115 
 
4.6.3  Electronic Hardware/Software Integration .................................................................................................. 31 
4.6.4  Aircraft/System Integration .......................................................................................................................... 31 
 
5.  INTEGRAL PROCESSES ........................................................................................................................... 31 
5.1  Safety Assessment ..................................................................................................................................... 31 
5.1.1  Functional Hazard Assessments ................................................................................................................ 34 
5.1.2  Preliminary Aircraft / System Safety Assessment ....................................................................................... 34 
5.1.3  Aircraft / System Safety Assessment .......................................................................................................... 34 
5.1.4  Common Cause Analysis ............................................................................................................................ 35 
5.1.5  Safety Program Plan ................................................................................................................................... 36 
5.1.6  Safety-Related Flight Operations or Maintenance Tasks ........................................................................... 37 
5.1.7  Relationship with In-Service Safety ............................................................................................................ 37 
5.2  Development Assurance Level Assignment ............................................................................................... 37 
5.2.1  General Principles – Introduction to Development Assurance Level Assignment ..................................... 38 
5.2.2  FDAL and IDAL ........................................................................................................................................... 39 
5.2.3  Detailed FDAL and IDAL Assignment Guidelines ...................................................................................... 39 
5.2.4  FDAL Assignment Taking Credit for External Events ................................................................................. 50 
5.3  Requirements Capture ................................................................................................................................ 51 
5.3.1  Types of Requirements ............................................................................................................................... 52 
5.3.2  Deriving Safety-related Requirements from the Safety Analyses ............................................................... 54 
5.3.3  Capturing Maintenance Requirements for In-service Use .......................................................................... 54 
5.4  Requirements Validation ............................................................................................................................. 54 
5.4.1  Process Objectives ..................................................................................................................................... 55 
5.4.2  Validation Process Model ........................................................................................................................... 56 
5.4.3  Correctness Checks .................................................................................................................................... 59 
5.4.4  Completeness Checks ................................................................................................................................ 60 
5.4.5  Validation Rigor ........................................................................................................................................... 62 
5.4.6  Validation Methods...................................................................................................................................... 62 
5.4.7  Validation Data ............................................................................................................................................ 64 
5.5  Implementation Verification ......................................................................................................................... 65 
5.5.1  Verification Process Objectives .................................................................................................................. 65 
5.5.2  Verification Process Model ......................................................................................................................... 66 
5.5.3  Verification Rigor ......................................................................................................................................... 67 
5.5.4  Verification Planning ................................................................................................................................... 67 
5.5.5  Verification Methods ................................................................................................................................... 68 
5.5.6  Verification Data .......................................................................................................................................... 70 
5.6  Configuration Management ......................................................................................................................... 72 
5.6.1  Configuration Management Process Objectives ........................................................................................ 72 
5.6.2  Configuration Management Process Activities: .......................................................................................... 73 
5.7  Process Assurance ..................................................................................................................................... 75 
5.7.1  Process Objectives ..................................................................................................................................... 75 
5.7.2  Process Assurance Plan ............................................................................................................................. 76 
5.7.3  Project Plan Reviews .................................................................................................................................. 76 
5.7.4  Evidence of Process Assurance ................................................................................................................. 76 
5.8  Certification and Regulatory Authority Coordination ................................................................................... 76 
5.8.1  Certification Planning .................................................................................................................................. 77 
5.8.2  Agreement on the Proposed Means of Compliance ................................................................................... 77 
5.8.3  Compliance Substantiation ......................................................................................................................... 77 
5.8.4  Certification Data ......................................................................................................................................... 77 
 
6.  MODIFICATIONS TO AIRCRAFT OR SYSTEMS ...................................................................................... 80 
6.1  Modification Process Overview ................................................................................................................... 80 
6.2  Modification Management Process ............................................................................................................. 81 
6.3  Modification Impact Analysis ....................................................................................................................... 81 
6.4  Modification Categorization and Administration.......................................................................................... 82 
6.5  Evidence for Acceptability of a Modification: .............................................................................................. 82 
6.5.1  Use of Service History ................................................................................................................................ 83 
6.6  Considerations for Modifications ................................................................................................................. 83 
6.6.1  Introducing a New Aircraft-Level Function .................................................................................................. 83 

Downloaded from SAE International by Dalian Univ of Technology, Sunday, January 31, 2016



SAE ARP4754A Page 3 of 115 
 
6.6.2  Replacing Item or System With Another on an Existing Aircraft ................................................................. 84 
6.6.3  Adapting Existing Item or System to a Different Aircraft Type .................................................................... 85 
6.6.4  Modification to Item or System Without Adding a Function: ....................................................................... 86 
6.6.5  STC Production Introduction ....................................................................................................................... 87 
 
7  NOTES ........................................................................................................................................................ 87 
 
 
APPENDIX A  PROCESS OBJECTIVES DATA ................................................................................................................ 88 
APPENDIX B  SAFETY PROGRAM PLAN ........................................................................................................................ 97 
APPENDIX C  FDAL/IDAL ASSIGNMENT PROCESS EXAMPLE .................................................................................. 110 
APPENDIX D  DELETED .................................................................................................................................................. 115 
 
FIGURE 1  GUIDELINE DOCUMENTS COVERING DEVELOPMENT AND   
  IN-SERVICE/OPERATIONAL PHASES ....................................................................................................... 6 
FIGURE 2  PLANNING PROCESS ............................................................................................................................... 18 
FIGURE 3  DEVELOPMENT LIFE CYCLE ................................................................................................................... 20 
FIGURE 4  AIRCRAFT OR SYSTEM DEVELOPMENT PROCESS MODEL ............................................................... 21 
FIGURE 5  INTERACTION BETWEEN SAFETY AND DEVELOPMENT PROCESSES ............................................. 24 
FIGURE 6  AIRCRAFT FUNCTION IMPLEMENTATION PROCESS .......................................................................... 27 
FIGURE 7  SAFETY ASSESSMENT PROCESS MODEL ............................................................................................ 33 
FIGURE 8  FDAL/IDAL ASSIGNMENT PROCESS ...................................................................................................... 39 
FIGURE 9  FUNCTION INDEPENDENCE AND ITEM DEVELOPMENT INDEPENDENCE ....................................... 45 
FIGURE 10  DEVELOPMENT DEPENDENCY OF MULTIPLE FUNCTIONS IN THE SAME FC .................................. 48 
FIGURE 11  PROTECTION FUNCTION FDAL ASSIGNMENT AS A FUNCTION OF PROBABILITY  
  OF AN EXTERNAL EVENT ........................................................................................................................ 51 
FIGURE 12  VALIDATION PROCESS MODEL .............................................................................................................. 56 
FIGURE 13  VERIFICATION PROCESS MODEL .......................................................................................................... 67 
FIGURE 14  CONFIGURATION MANAGEMENT PROCESS MODEL .......................................................................... 73 
 
TABLE 1  DEVELOPMENT PLANNING ELEMENTS ................................................................................................. 19 
TABLE 2  TOP-LEVEL FUNCTION FDAL ASSIGNMENT ......................................................................................... 40 
TABLE 3  DEVELOPMENT ASSURANCE LEVEL ASSIGNMENT TO MEMBERS OF  
  A FUNCTIONAL FAILURE SET ................................................................................................................. 44 
TABLE 4  EXAMPLE ASSURANCE ASSIGNMENT FOR DESIGN DEPENDENCY OF   
  MULTIPLE FUNCTIONS SAME FC ........................................................................................................... 46 
TABLE 5  EXAMPLE ASSURANCE ASSIGNMENT FOR DESIGN DEPENDENCY OF   
  MULTIPLE FUNCTIONS SAME FC ........................................................................................................... 49 
TABLE 6  REQUIREMENTS VALIDATION METHODS AND DATA .......................................................................... 64 
TABLE 7  VERIFICATION METHODS AND DATA .................................................................................................... 70 
TABLE 8  CM ACTIVITIES TO CONTROL CATEGORY MAPPING .......................................................................... 75 
TABLE 9  CERTIFICATION DATA CROSS REFERENCE ......................................................................................... 78 
 

Downloaded from SAE International by Dalian Univ of Technology, Sunday, January 31, 2016



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


