






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































04-06.D.EN

Dec 3, 2001 - the whole life cycle ( design, procurement, manufacturing/inspection .... Development Assurance Level (DAL) in ARP 4754, to an equipment ... 

















 Télécharger le PDF 






 47KB taille
 95 téléchargements
 184 vues






 commentaire





 Report
























a



EP 04-06



D



Page 1/10



EUROCOPTER PROCEDURE



STRUCTURAL PARTS AND EQUIPMENT CLASSIFICATION



Synthesis: This document specifies the procedure applicable to the classification of structural parts and equipment's, in compliance with the regulatory requirements. Reference language: English Validity :
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RECORD OF MODIFICATIONS



DATE



PART MODIFIED



A: 21/06/1999 B: 23/08/2000



First issue. §3 §5



Catastrophic definition and synoptic (see R2) Rules R1, R2, R3



§2 §3



Harmonization EC-ECD: Supersedes QAE 08-01 Precise applicability Define important, secondary parts, SLL infinite = 20 000 hours Add rule R1, precise rule R8



C: 11/04/2001



§5 D: 03/12/2001



PURPOSE OF MODIFICATION



§3 § 4.2 § 1, 2, 5



§ 3 added, other § renumbered accordingly precise rules R5, R6 and R7 Add equipment classification
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1 – PURPOSE Define the rules to classify structural parts and equipment's, in accordance with the regulatory requirements: FAR/JAR 27.602, FAR/JAR 29.602, FAR/JAR 27.1309, FAR/JAR 29.1309, and the associated means of compliance like AC29, AC 27, ARP 4754. The classification of parts and equipment, is used as a tool to define all the required actions during the whole life cycle ( design, procurement, manufacturing/inspection and in service phase) to ensure the necessary level of safety. 2 – SCOPE This EP applies to all the structural parts and equipment's, with the exception of the engines, when no specific program rules apply. A structural part is a part carrying flight, and/or landing, ditching load(s). An equipment is a combination of parts, or assemblies, mounted together to perform a specific function and capable of disassembly. 3 - GENERAL The classification of structural parts and equipment's, is based on the most severe failure condition the item is involved in. There are five criticality levels: • Catastrophic • Hazardous/Severe Major • Major • Minor • No Effect Their definitions are given in AC 29 and AC 27. When assessing the criticality level of a failure condition, the worst operational conditions the aircraft is certified for (e.g. IMC) have to be considered. But it should be assumed that a suitable landing site is available.
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Page 4/10 4 - STRUCTURAL PARTS CLASSIFICATION 4.1 – Process A part is critical when its failure on the ground or in flight could have a catastrophic effect for the helicopter, and if it does not have a supplementary margin in excess of the certification requirement in terms of damage tolerance or service life limit (SLL) substantiation. Its identified critical characteristics must be controlled to assure the required level of integrity. A part is important when its failure could have a catastrophic effect on the helicopter and its identified critical characteristics are compensated by provisions other than a high level of integrity. Compensating provisions are for instance: -



-



Design features: safety factors, part derating criteria, redundancies … Test of batch samples when the mastering of the process requires them because of possible large scatter or random results. Fatigue tolerance evaluation. Flight limitations. Emergency procedures. An inspection or check that would detect the failure mode or evidence of conditions that could cause the failure mode. A preventive maintenance action to minimize the likelihood of occurrence of the failure mode, including replacement actions and verification of serviceability of items which may be subject to a dormant failure mode. Special assembly procedures or functional tests for the avoidance of assembly errors which could be safety critical. Failure/degradation detection means or safety devices including health monitoring.



A part is secondary when it is not covered by the critical or important part definition. The parts are classified according to the following principle:
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Page 5/10 ¶ Can a failure have a catastrophic effect on the helicopter ? See rule R1



NO



YES



· Is the part subject to fatigue loads ? NO YES



¸ Is the SLL less than 20 000 hours ? The SLL is computed using a safe fatigue curve minus 30%.



NO



YES



¹



NO



Is the part damage-tolerant ? YES



º



NO



Margin ?



See rule R2 YES



CRITICAL Part



See rule R3



IMPORTANT Part



SECONDARY Part



4.2 – Rules R1



Dormant failure modes should be analyzed in conjunction with at least one other failure mode for the specific component or an interfacing component. This later failure should be selected to represent a failure combination with potential worst case consequences.



R2



Determination of the damage-tolerance margin - Case of substantiation with damage: If the inspection interval, based on flaw tolerant safe life approach, computed using the safe fatigue curve minus 30% is large enough in view of the maintenance intervals, there is a supplementary margin and the part is classified as important. Otherwise, the supplementary margin does not exist and the part is critical. - Case of crack propagation substantiation in a metal part: The margin concept is not applicable and the blank is classified as a critical part. The machined part is classified critical part but the invariable defined process can be limited to those parameters affecting the part's internal characteristics.
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Page 6/10 - Case of the propagation substantiation of a critical failure mode of a composite part: The margin concept is not applicable, the part must be classified as critical. - Case of multiple load path substantiation (fail safe) of a metal or composite part: If the inspection interval computed using the safe fatigue curve minus 30% is large enough, the supplementary margin exists and the part is important. Otherwise, the supplementary margin does not exist and the part is critical. R3



If the part has a critical characteristic, other than the fatigue strength, which necessitates a high level of integrity, the part is critical.



R4



A invariable defined process must be drawn up for critical parts. This process shall not be modified without quality and design office agreement.



R5



All single parts ( except standard parts ), welded and bonded assemblies are subject to classification. The identification block of the drawing must state the classification level.



R6



If standard parts are identified as critical, they could be considered as an equipment and a drawing must be made for these parts.



R7



Assemblies that can be disassembled (including riveted assemblies) are not subject to classification. In case the assembly is not classified, the identification block of the drawing must state this fact accordingly.



R8



If the fatigue behavior of an assembly is influenced by the assembly process ( e.g. bellcrank with pressed in bush ), the assembly must be classified at the level of the most stringent single part.



R9



Traceability and marking are compulsory for critical parts. Traceability means that the material and the manufacturing condition must be traceable by documents back to the material batch. For this reason critical parts must be marked with a serial number ( or a batch number in case of parts too small to be individually marked or without a limited service life)
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Page 7/10 5 - EQUIPMENT CLASSIFICATION 5.1 - Process The purpose of the present section is to define the means to assign a criticality level, called Development Assurance Level (DAL) in ARP 4754, to an equipment based on the safety assessment process. Equipment classification, or DAL, gives the level of process rigor to be applied to the equipment during its whole life cycle (design, development, manufacturing, in-service phases) in order to avoid the potential errors inherent to each phase. DAL is assigned based on the most severe failure condition in which the given equipment is involved. It is a general safety level given to each equipment based on its contribution to the aircraft safety, and must not be confounded with the equipment hardening level. Both can be different because the second one depends on the hardening strategy developed at aircraft or system level. The determination of the most severe failure condition starts with the Aircraft and System Functional Assessment (FHA) that gives all the failure conditions in which the equipment is involved. But the criticality level of an equipment also depends on the system architecture, in particular on the number of independent failures and development errors which in combination of the considered equipment failures or errors lead to the significant failure condition. For that reason, the equipment DAL is determined in the Preliminary System Safety Assessment (PSSA) and System Safety Assessment (SSA) taking into account all the significant Failure Conditions identified in the FHAs. Finding the most severe failure condition requires to review all the possible failure conditions involving the item and to determine the one in which the item has the highest contribution by analyzing the fault tree minimum cut sets issued from the PSSA. Assignment of equipment classification shall be based on Preliminary System Safety Assessment (PSSA) results. Two cases must be envisaged: 5.1.1- Single equipment failure: failure (loss or malfunction) of the given equipment leads directly to the applicable failure condition, then equipment classification is given in table1.



Most severe failure condition resulting from equipment failure Catastrophic Hazardous Major Minor No safety effect



Equipment classification A B C D E



Table 1: Equipment classification assignment
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5.1.2 - Combined equipment failure: failure (loss or malfunction) of the given equipment leads to the applicable failure condition in combination with one or several other equipment failure(s) It means that aircraft/system architecture features, such as partitioning, redundancy, or monitoring have been chosen to contain the degree to which each equipment contributes to the failure condition. In this case, these architecture considerations may be claimed to assign equipment classification at a reduced level, and thereby allow simplification or reduction of the necessary assurance activity on each equipment. Avoidance of single failure and independence between equipment must be validated by PSSA and verified at a further step by the System Safety Assessment (SSA). Table 2 gives examples of architecturally derived classification and constraints for the main alternative architectures that we are susceptible to encounter in our current design. As a wide range of architectures and specificity’s could be used, each design shall be examined case by case. When a reduced classification is claimed, it is important to obtain the agreement of the certification authority



Architecture Partitioned design (combined failure categories) Note 1 and table 3



Dual equipment, implementing a same aircraft / system level function Note 2 and 3 Dissimilar independent equipment, implementing a same aircraft/system level function Note 3 and 4 Active / monitor parallel design Note 3 and 6 Back-up parallel design Note 7



Most severe failure condition in which equipment is involved Catastrophic Hazardous Major Classification corresponding to Classification corresponding to Classification corresponding to the most severe failure the most severe failure the most severe failure condition associated with each condition associated with each condition associated with each partitioned item i.a.w PSSA partitioned item i.a.w PSSA partitioned item i.a.w. PSSA results results results



A



B



C



B



C



D Note 5



At least one equipment to level At least one equipment to level At least one equipment to level A; the other to level C B; the other to level C C; the other to level D Note 5 Primary equipment to level A Primary equipment to level B Primary equipment to level C Back-up equipment to level C Back-up equipment to level D Back-up equipment to level D
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Page 9/10 Table 2: architecturally derived classification



Note 1: Partition design means independent. The word “independent” means that the failure or error on one item doesn’t cause the failure of another item (simultaneously or by cascading failures), throughout the equipment life cycle. For example, warning system and the system which is covered by the warning. Note 2: Dual means redundancy of identical equipment, for example two engines providing the power, or two IRS's (Inertial reference System) implementing the autonomous navigation functions. Note 3: The logic to determine switching/voting/fault detection between equipment should be developed to the highest level applicable. Note 4: Implementation of a same function with introduction of dissimilarity and guarantee of independence between various equipment life cycles; for example, NH 90 Fly-by-wire system with numeric and analog computers. Dissimilarity and independence shall be justified throughout the equipment life cycle. Note 5: Fulfillment of mission reliability or availability requirements could lead to assign level C instead of D when equipment failure leads to a mission abort or an aircraft unavailability. Note 6: 2 redundant equipment's: one active, the other monitoring For example “Avionique Nouvelle” AFCS with its two channels.



Note 7:



2 redundant equipment's: one providing the main function, the other providing back-up function ( even degraded ) in case of loss of the first. For example EFIS and conventional back-up instrument for visualization of critical flight parameters, or FADEC and Back-up engine regulation.



When the PSSA results are not available, DAL can be determined using the following table:
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Page 10/10 Classification of the more severe failure condition in which the equipment in involved



Number of independent equipment contributing to the relevant failure condition 2 equipment



More than 2 equipment



Catastrophic



B



C



Hazardous



C



D



Major



D



D



Minor



D



D



No safety effect



E



E



Table 3: equipment classification for partitioned ( independent ) design. 5.2 - Rules R1 -



Dormant failure modes should be analyzed in conjunction with at least one other failure mode for the specific component or an interfacing component. This subsequent failure should be selected to represent a failure combination with potential worst case consequences.



R2 -



Common modes, as design or manufacturing errors, have to be considered and can change the level.



R3 -



If an equipment is used in a new context/environment, it's classification has to be reassessed. The final classification is the highest one.



R4 -



Traceability and marking are compulsory for equipment class A and B. Traceability means that the material and the manufacturing condition must be traceable by documents back to the component batch. For this reason A and B equipment's must be marked with a serial number.



R5 -



Equipment's can include structural parts, in this case these parts must fulfill requirements of § 4



6 – GENERAL ORGANIZATION The Design Office is responsible for the determination of this classification. The Design Office classifies parts and equipment's, draws up and updates the list of all the critical parts and equipment's classes, identified by this procedure. This document is the property of EUROCOPTER; no part of it shall be reproduced or transmitted to third parties without the express prior written authorization of EUROCOPTER nor shall its contents be disclosed. © EUROCOPTER 10/2001
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