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Summary 
A technical assessment is made on two versions of the PTS for a Latch Mechanism. The PTS has 
requirements on system level, and the Supplier as a Risk Sharing Partner is tasked to cascade 
down those requirements to parts level. This is only possible provided that the conditions stated in 
the last chapter are met.  

3 Introduction 

1.1 How to read this report 

This report is the result of an ongoing real-life project. Therefore any information 
that can lead to the identity of the Customer (also referenced as Purchaser) has 
been deleted from the content. The same has been done to protect the identity of 
the Supplier (also a Risk Sharing Partner) of the Latch Mechanism. In addition, 
certain documents are the intellectual property of the OEM, and can not be 
reproduced in full in this report.  
 
1.2 Problem statement 

The original text from the purchase order is repeated below in the original language:  
 
Erstellung eines Gutachtens auf Basis der ausgehändigten PTSEn Issue2, sowie der weiteren, 
leicht veränderten Version Issue 3. Gegenstand des Gutachtens ist, die beiden PTSen draufhin zu 
überprüfen, ob ein in der Luftfahrt erfahrener Lieferant anhand dieser in der Lage ist/sein muss, 
ein Hatrack-Schließssytem so auszulegen und zu entwickeln, dass ein in den PTSen aufgeführter 
Windmilling-Test bestanden werden kann.  
 
With reference to ref.[1], there is a need to have a third party evaluation / assessment of two 
specification documents (ref.[2]) that have been generated to deliver a latching mechanism 
including compliance demonstration against CS 25 wind milling requirements. In this report, we 
perform an objective technical assessment of the indicated two specification documents including 
their relation to documents referenced (as far as available to us) in relation to purpose, 
consistency and completeness specifically with respect to the wind milling requirement. The team 
for the technical assessment consisted of Armin Kaegi, Pierre-Manuel and Bastiaan Out. 
 
The assessment addresses: 

• Technical contents and completeness of the documentation 

• Suitability of the data 
• Consistency and/or contradictions between documents 

• Quality of the contents in relation to the certification goal 

• Proper structure/breakdown of the CS 25 requirements in relation to the required level of 
qualification / certification 

 
Wind milling definition and background (ref[3]) 
The `windmilling imbalance' scenario occurs in aero-engines after a shaft support failure or after a 
fan-blade has come off during flight and the incoming airflow rotates the fan after engine shut-
down. As one blade is missing, large out-of-balance forces from the now-asymmetric fan provide 
an excitation for the whole aircraft structure.  
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The vibratory loads resulting from the separation of a fan blade have traditionally been regarded 
as insignificant relative to other portions of the design load spectrum for the airplane. However, the 
progression to larger fan diameters and fewer blades with larger chords has changed the 
significance of engine structural failures that result in an imbalanced rotating shaft. Wind milling 
may cause or induce significant structural loads and vibration throughout the airframe that may 
damage the primary structure, including, but not limited to, the engine mounts, nacelles, and wing, 
as well as critical equipment mounted on the engine or airframe.  
The induced vibrations can also affect parts inside the aircraft, such as flight deck displays 
cabinets, overhead bins, etc. However, not all structures, installations, systems or equipment are 
required for (safe) flight control.  
 
Required and non-required units 
A distinction is therefore made between required units (the function of the system is required and 
ensured for continuous safe flight and landing) and non-required units. Examples of non-required 
units are installations, racks, mounts, shelves and brackets. The non-required units shall stay in 
place to prevent major injuries to the aircraft´s occupants (or damaging required units).  
 
Correlation to the Latch Mechanism 
The Overhead Bin structure is one of the non-required units for which compliance has to be 
demonstrated with the wind milling requirement. The Latch Mechanism shall transfer part of the 
loads resulting from wind milling, from the Overhead Bin to the Overhead Housing. Therefore it is 
considered as an important part of the Overhead Bin structure.     
 
Note 
For the purpose of this report:   

• The word “wind milling” is interchangeable with Sustained Engine Imbalance.   
• The word “unit” is interchangeable with installation, structure.  

3.1 Purpose 

To perform a third party evaluation / technical assessment of two specifications regarding 
compliance demonstration against the CS 25 wind milling requirement.  
 
 

1.2 Scope & assumptions 

The scope of the work is to support the Customer with a technical assessment of two specification 
documents ref.[2] with respect to the required level of detail for qualification and certification 
testing with respect to wind milling.  
 

1.3 Abbreviations 

ABD Airbus Directives & Procedures 
CRI Certification Review Item 
CS Certification Specification 
OHSC Over-Head bin System Compartment 
PTS Product Technical Specification 
SEI Sustained Engine Imbalance 
TN Technical Note 
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1.4 Referenced documents 

[1] Purchase order ref.: 4500425295 / 14-PRO-017 issue 3 
 
[2.02] Doc. Nr. 2524 0008 01 Issue 02 24.06.2010, “Latch Mechanism for OHSC Modules”  
[2.03] Doc. Nr. 2524 0008 01 Issue 03 03.02.2012, “Latch Mechanism for OHSC Modules” 
 
[3] Phd thesis Technology & Medicine University of London August 2000, “Windmilling in 

Aero-Engines”, G. van Groll  
 
[4] CS-25/Amendment 15 
 
[5] FAA Advisory Circular 25-24, "Sustained Engine Imbalance", FAA, August 2nd, 2000 
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2 General legal framework 

This chapter gives the relevant references to provide the legal framework regarding the issue 
stated in the previous chapter, including hyperlinks to the full documentation. The overview refers 
to both hard law and soft law.  
 

2.1  Basic Regulations 

 
The basic binding law in the field of a European Aircraft Manufacture ist the Commission 
Regulation (EU) No 748/ 2012 of 03rd August 2012. 
Here the implementing rules for airworthiness and environmental certification of aircraft 
and related products and parts are stated. 
 
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:224:0001:0085:EN:PDF 

 
 
 

2.2 Applicable Type Certificate Data Sheet  

 
https://www.easa.europa.eu/system/files/dfu/EASA_TCDS_A_151_Issue-02.pdf 

 
 
 
 

2.3 Certification Specifications CS-25, Amendment 1 5,  21 July 2014 

 
 http://www.easa.europa.eu/certification-specifications/cs-25-large-aeroplanes 
 
 2.3.1 Book 1,  CS 25.853  Compartment Interiors, 
   ... 4)   Large cabinets and 
    cabin stowage compartments, p 118 
 
 2.3.2 Book 1,  CS 25.855  b) 1)  Ceiling and sidewall liner panels... p. 119  
 2.3.2 Book 1  Appendix F, Part I - Test Criteria and Procedures for Showing  
 Compliance with.... ,  p. 214 
   
  a) Material test criteria, ...  
 
  i) interior ceiling panels, .... stowage compartments...   
 
 2.3.3 Book 2,  AMC 25.853  Compartment Interiors,  p. 503 - 505 
  1. Purpose 
  2. Related Documents 
  3. Background 
  4. Compartment Classification 
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  Etc.  
   
 2.3.4 Book 2  AMC 25-24   Sustained Engine Imbalance 
  5. Evaluation of the windmilling imbalance conditions,  p. 914 - 919 
 
 2.3.5 Acronyms used in this AMC,  p. 900  
 
 

2.4 AMC and GM to Part 21, Issue 2, 30 October 2012  

 (Acceptable Means of Compliances and Guidance Material) 
 

https://www.easa.europa.eu/system/files/dfu/Annex%20I%20to%20ED%20Decision%202
012-020-R.pdf 

 
 
 Special care has to be given, among others,  
  
 a)   to Subpart F - Production without production organisation approval,  
  p. 125  - 134: 
 
 b)  to Subpart G - Production organisation approval for product, parts and  
 appliences, p. 141 - 143 
 

 
 

2.5 Current Amendments in the Airworthiness Certifi cation of products, 
parts and  appliances and the approval of organisat ions.  

 
 2.5.1  Part-21 Amendment 1 / GM Amendment 1  
 
  http://easa.europa.eu/system/files/dfu/ED%20Decision%202013-001- 
 R.pdf 
   
 
 
 2.5.2 Part-21 AMC  Amendment 2 / GM  Amendment 2  
 
  http://easa.europa.eu/system/files/dfu/2014-007-R-    
 Annex%20to%20Decision%202014-007-R.pdf 
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3 Requirements Flow-down to Lower Tier Suppliers: 
Recommended practice 

3.1 IAQG recommendations and guidelines for Sub-Tie r Design flow-down 

 

IAQG1 supports Aerospace & Defense industry in applying the quality and safety standards in the 
entire Supply-Chain. Here-after, IAQG defines and explains how to manage the flowdown to sub-
tier. 

 

 

More especially in our case, we are in  a « Supplier Design flow-down » environment. 

IAQG defines the main steps to take into account in the « SCMH2 Section 8.1 Requirements and 
Flow-down ». 

 

                                                      
1 IAQG : International Aerospace Quality Group 
2 SCMH : Supply-Chain Managemeng Handbook 



 

Report no. AMTC-1   Issue no. 1   Date  31.10.2014 11
 

 

7.4.2 j

9100 Clause

Product Type COTS/Standards Raw Material Build-to-Prin t Supplier Design

Section:  Section title: Requirements for Flow Down to Sub-tiers

Purchasing Information: Purchasing information shall describe the product to be purchased including, where appropriate, requirements 
for the Supplier to flow down to sub-tier suppliers  the applicable requirements in the purchasing docu ments, including key 
characteristics where required.

Generic 
Expectation

That the Supplier flows down all applicable requirements, that may affect the item ordered by the Organization, to it's sub-tier source(s) 
and verifies that the sub-tier source(s) is in conformance to these requirements before Supplier delivers the item to the Organization.

Specific 
Expectation

Organization 
(Buyer)

When applicable, the 
contractual document will 
specify the COTS 
manufacturing source. 

When applicable, the 
contractual document will 
specify raw material 
manufacturing (mill) source.

Contractual or reference 
documents clearly define 
what part of the order may be 
subcontracted by Supplier to 
its sub-tier sources and when 
applicable the requirement to 
use Organization approved 
sources. 

Contractual or reference 
documents clearly define 
what part of the order may be 
subcontracted by Supplier to 
its sub-tier sources and when 
applicable the requirement to 
use Organization approved 
sources. 

Supplier has established a 
effective system for 
managing sub-tier sources, 
including sub-tier sources 
directed by the Organization.

Supplier has established a 
effective system for 
managing sub-tier sources, 
including sub-tier sources 
directed by the Organization.

Supplier 
(Seller)

The contractual document 
clearly defines eligible sub-
tier sources.   

The contractual document 
clearly defines eligible sub-
tier sources.   

The Organizations 
contractual or reference 
documents clearly define 
what may be subcontracted 
by Supplier to its sub-tier 
sources and when applicable 
the list of sub-tier sources 
approved by the Organization 
that must be used.

The Organizations 
contractual or reference 
documents clearly define 
what may be subcontracted 
by Supplier to its sub-tier 
sources and when applicable 
the list of sub-tier sources 
approved by the Organization 
that must be used.

Documentation 
to demonstrate 
conformance to 

expectation 
(what the 

auditor would 
look for)

Organization 
(Buyer)

The contractual or reference 
documents clearly define 
eligible sub-tier sources.   

The contractual or reference 
documents clearly define 
eligible sub-tier sources.   

Contractual or reference 
documents clearly define 
what part of the order may be 
subcontracted to sub-tier 
sources.

Contractual or reference 
documents clearly define 
what part of the order may be 
subcontracted to sub-tier 
sources.

When specific sub-tier 
sources are required to be 
used by the supplier, such 
sources are identified on the 
contractual or reference 
documents.

When specific sub-tier 
sources are required to be 
used by the supplier, such 
sources are identified on the 
contractual or reference 
documents.

Supplier has established a 
effective and documented 
system for managing sub-tier 
sources.

Supplier has established a 
effective and documented 
system for managing sub-tier 
sources.

Supplier 
(Seller)

Copy of the contractual and 
reference documents. 

Copy of the contractual and 
reference documents. 

Copy of the contractual and 
reference documents. 

Copy of the contractual and 
reference documents. 

Evidence that subcontracted 
work is in conformance to 
contractual document 
requirements and when 
applicable specified sub-tier 
sources were used. 

Evidence that subcontracted 
work is in conformance to 
contractual document 
requirements and when 
applicable specified sub-tier 
sources were used. 

In those cases where sub-tier 
sources selected and 
approved by Supplier where 
used, such sources are 
currently listed on the 
Suppliers approved sub-tier 
source list. 

In those cases where sub-tier 
sources selected and 
approved by Supplier where 
used, such sources are 
currently listed on the 
Suppliers approved sub-tier 
source list. 

Examples (Best 
Practices)

Organization 
(Buyer)

Supplier 
(Seller)
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3.2 Specific documentary requirements to the end cu stomer: Airbus 

 
  
In our A350 A/C case, the supplier has to apply the document repository of Airbus. Each 
"business" therefore had to appropriate to meet the requirements of the Customer. Several levels 
of requirements are passed: one for our entire supply (GRESS), another one for the "System" 
(ABD0200) and the last one for the "Equipment" (ABD0100). Each of these requirements will be 
described in the following paragraphs. 
 
 

GRESS: General Requirements for Equipment and System Suppliers   

AP1013  

Airbus Directives and Procedures « Requirements and Guidelines for the System Designer »  

ABD0200 

Airbus Directives and Procedures « Equipment – Design/General Requirements for Suppliers »  

ABD0100 

 

Structure of the Requirements and Guidelines of Airbus 
 

In this specific case, the Customer is the System Designer (of the OHSC system) which buys a 
latch mechanism from the Supplier, which also is a Risk Sharing Partner. Therefore, the Customer 
has to follow document ABD0200, and the supplier has to follow ABD0100.  
 

3.3 GRESS :General Requirements for Equipment and System Suppl iers - 
General Documentation Requirement List (DRL) (AP101 3 - Module 7)  

 
The GRESS is organized in modules describing Airbus technical requirements. 
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3.3 Documentary requirements applicable to « system  » vendors or 
« equipment » Airbus are grouped in module 7 GRESS entitled "General 
Documentation Requirement List" 
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For any document subject to acceptance by the Client, any document sent by the Supplier must:  

• Be identified  

• Be signed by the supplier 

• Have a list of revisions 

• Identify the modified pages 

The working language is English. This language must be used for all deliveries of materials or 
items to document in meetings or discussions using aviation terminology adapted in current use.  

3.4 Documentary interlocutors  

It is stated in this chapter that the buyer (client) provide details of its focal points, the resource 
persons to contact depending on the topics covered:  

• documentation of the contract,  

• technical documentation  

• maintenance documentation,  

• weight  
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• Software  

• quality  

• bulletins aftermarket. 

 

3.5 General content of each topic listed in the doc umentary DRL  

DRL (Documentation Requirement List), organized thematically, summarizes in Module 7 of 
GRESS, all documentation required for a common development.  

In addition, if a risk is identified in terms of dependability, innovation or complexity of design or 
experience of the supplier, the customer may request, on a contractual basis, the provision of 
additional documentary evidence.  

"Plan data management and documentation" must take into account all the requirements of 
GRESS (including those listed in other modules) and adapt to all project documentation.  

A preliminary version of the plan will be provided during the response to the tender (RFP Answer) 
Client. A first consolidated version will be sent when selecting the supplier (Contract award notice) 
and a second step will be for the "PR" which is the review of all plans of the project organization. 

Documentary requirements correspond either to provide documents or to document elements. The 
list is organized as follows:  

• Answer / Offer Documents 

• Module 1: Project Management Management ("Project") 

• Module 2: Equipment & Systems Design - ABD0100 & ABD0200 (Design of  the 
"Equipment" (ABD0100) or "System" (ABD0200)) 

• Module 3: Manufacturing Engineering 

• Module 4: Supply-Chain 

• Module 5: Deliveries: Supplier Quality and Delivery Performance Metrics and Product 
Delivery Documentation 

• Module 3: Manufacturing Engineering 

• Module 6: Airline & Military Customer Support : 

- 6-A: Civil Programs  

 

3.6 Submission and delivery of documentation  

Documentary requirements for each of the associated supporting documentation must be provided 
systematically (Del: to be Delivered) or on request (Req: Delivered on request) is on file at the 
supplier (Co: available for consultation).  

Technical milestones  

Before each technical milestone is provided a corpus of documents is to be provided. If a 
document must be provided several times a first draft will be provided, followed at the next 
technical milestone by a final version. Different updates will then be sent, if necessary at the 
request of the Customer.  

The various technical milestones are identified below:  

 

• Proposal stage 

   RFP answer : Request for Proposal answer 
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• Contract award notification  

• PR : Plan Review (Journal of Organizational Plans) 

• PDR : Preliminary Design Review 

• CDR : Critical Design Review  

• IPCA :  Industrial Process Control Assessment 

• LUAR : Laboratory Unit Acceptance Review  

• FFAR : First Flight Article Review 

• CFAR : Certification First Article Review 

• EIS : Entry Into Service 
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4 In-depth analysis of the Specifications 

Two revisions of the Latch Mechanism specification, ref.[2.02] and ref.[2.03], have been given for 
analysis.  
 

4.1 Assessment procedure 

This technical assessment is performed against the Airbus document structure by analysing the 
hierarchy, function and applicability of the relevant specifications and referenced documents. In 
addition, a detailed look is taken at the requirements in terms of clarity, consistency and validity. 
This includes reviewing requirements on the defined means of verification.  
 

4.2 Hierarchy & definitions 

In the hierarchy of documents, the PTS has the highest authority, followed by the Airbus Directives 
& Procedures (ABD). Industry standards are at the lowest level. The specifications ref.[2] confirm 
that they take precedence over the ABDs, and that ABDs have priority over industry standards. In 
addition, it is stated that the Supplier shall obtain clarification from the Purchaser where conflict 
occurs between referenced documents.  
The term SHALL in the PTS text is defined as a mandatory requirement.  
 

4.3 References to SEI documents 

The following references to SEI documents are found in the PTS:  
 

• Section 1.6.1.11 Regulations ref.[2.03]: a reference is made to a certification review item 
CRI E-05 issue 2 “Sustained Engine Imbalance”. This was added in revision 3.  

• Section 1.6.1.12 Miscellaneous Documents: a reference is made to Technical Note TN 
V00RP0730936 issue 1 ref.[2.02] and issue 2 ref.[2.03] from Airbus regarding Wind Milling 
justification though different means (by test, analysis, comparison and engineering 
judgement). The document also contains data specifically for A350XWB.  

• Ref.[2.03] Section 2.2.8 Vibrations requirement V PTS ATA25-20 Latch-6296:  
o Reference is made to ABD0100.1.2 (par. 1-6, curve 1). ABD0100.1.2 refers back 

to the PTS for the SEI requirements, and (par. 1-6, curve 1) refers to operational 
conditions.  

o RTCA DO160 section 8 refers to the vibration test procedures.  
o TN V00RP0730936 SEI justification procedures.  

• Ref.[2.03] Section 2.2.8 Vibrations requirement V PTS ATA25-20 Latch-6790: this 
requirement states that justification shall be performed by a wind milling test with the Latch 
Mechanism integrated into the complete OHSC system. The requirement is fulfilled after 
resonance search and no evidence of failure. The test will be carried out by the 
Purchaser. The requirement of “resonance search” should be better defined in a pass or 
fail criteria. The problematic frequency range can be larger than the frequency range of 
the resonance. In addition, the supplier does not have a large influence on the design 
other than the Latch Mechanism when it comes to the resonance frequency.  
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4.4 Statement of Work 

Annex 2 of PTS ref.[2.03] gives the Statement of Work (SoW) and defines the activities of the 
Supplier (the term Partner is used in the SoW).  
Section 5.11 Environmental Conditions states that the Partner shall  cascade “environment 
threats” to the parts` level (see appendix A). This section references the “Environmental 
Requirements” chapter of the PTS, which also contains the section about SEI.  
The Partner shall also justify that the entire item complies with the environmental protection 
requirements as per PTS. Justification can be done:  
 

• By test, or 

• By analysis, or 

• Similarity (analysis and test) 
 
However, if the Purchaser does not agree with the result of the analysis or the similarity 
demonstration, the Purchaser may request the Partner to perform a test.  A successful test will be 
conclusive of compliance with environmental protection requirement.  
However, the PTS states it is mandatory  to justify the wind milling requirement  by test. 
Therefore the justification procedure in case of wind milling is already selected and agreed 
beween the two parties.  
 
Section 5.12.1 Validation & Verification states that the Item (Latch Mechanism) shall  be fully 
tested against the requirements of the PTS by the Partner prior to delivery (see figure A.3, 
appendix A).  
 

4.5 Chapter conclusions 

Based on the content presented in this chapter, the following conclusions are drawn:  
 

1. The PTS defines correctly the hierarchy of the (referenced) documents, in line with the 
Airbus document structure.  

2. The requirements for wind milling are at system level only, not on part` level.  
3. Cascading the Wind Milling requirements, as part of the environmental requirements, 

down to the part`s level, is a mandatory activity of the Partner (as per SoW annex 2).  
4. The SEI justification of the part before delivery is by way of integrating the LM and 

performing a mandatory wind milling test on the complete OHSC system at Purchaser 
facility, as per PTS. Therefore it is concluded that justification by analysis or by similarity 
has not been accepted.  

5. The reference ABD0100.1.2 (par. 1-6, curve 1) in the requirement is not valid. The 
requirement “resonance search” could be better defined in pass/fail criteria.  

6. TN V00RP0730936 lists SEI justification procedures, including analysis, and could support 
the Supplier in cascading down the requirements to parts` level.  

 
The question remains if the TN V00RP0730936 is sufficient for the Supplier to cascade down the 
requirements. Therefore a detailed investigation is started in the next two chapters.  
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5  Wind milling Certification Process 

 

5.1 Background & Regulatory Basis  

Required units 
The specification that deals directly with wind milling is CS 25.629 Aeroelastic Stability 
Requirements ref.[4]. This requirement focusses on how to perform the aeroelastic instability 
analysis of the aircraft as a whole and specifically on the requirements of the required units.  
This is also true for the relevant Acceptable Means of Compliance AMC 25.629, AMC 25-24 and 
FAA counterparts FAR 25.629 and AC 25-24.  
 
Non-required units 
A link to the requirements and compliance demonstration against wind milling for non-required 
units is given in CS 25.629 (d)(9). That specification lists CS 25.1309 Equipment, Systems and 
Installations. The relevant conclusion is that the structure of non-required units must withstand the 
wind milling imbalance loads to prevent major injuries to the aircraft`s occupants or to prevent 
damaging any required units.  
 
It is therefore required to verify if vibrations ca used by engine imbalance may inflict 
damage to any interior equipment  by comparing the vibration frequencies with the natural 
frequencies of the interior units installed.  
 
It is out of the scope of this Technical Assessment to list all possible ways to justify the Wind 
Milling requirement. It is common practise, and the preferred way, to perform vibration tests on 
required units. For non-required units, compliance is demonstrated by testing (at system level) or 
by analysis.  
 
As stated in the previous chapter, justification by test at system level has been made mandatory 
by the PTS. However, cascading down the requirements may be possible based on the 
justification procedure by analysis.  The (initial) design of the LM can then be assessed against 
the wind milling requirement.  
 
 
 
 



 

Report no. AMTC-1   Issue no. 1   Date  31.10.2014 20
 

 

5.2 Justification by analysis 

Justification by analysis can be performed provided that the following parameters are known:  
 

1. Wind milling engine natural frequencies 
2. Flight loads 
3. Dynamic loads (depending on unit location) 
4. Safety factor 
5. Natural frequency of the unit (= Overhead Bin) 
6. Damping factor of the unit 
7. Mass of the unit (including loose items) 
8. Design loads of the unit 
9. Reserve factor of the unit 
10. (Conversion factor) 

 
In addition, a FEM model is needed which is basically the same as the interface loads / structural 
model (details, mesh size, etc).  
 
Static windmilling is justified if:  
 
(Static load+(Windmilling Load*Amplification Factor1)))*Safety Factor < Designload*ReserveFactor  
 
Fatigue windmilling2) is justified if:  
 
(Windmilling load*Amplification Factor) < design load fittings* Reserve Factor * 20% 
 
Notes: 
1) The amplification factor is calculated from the natural frequency and the damping factor.  
2) Fatigue for metal attachments only.  
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6 Design for Wind milling 

6.1 Wind Milling Analysis (system level) 

A design at system level can be assessed against the wind milling requirement in the same 
manner as the justification by analysis, section 3.2. The analysis is based on basic Vibration 
Theory. Experienced structural engineers can be trained in Wind Milling analysis with a 1- or 2- 
day training. In addition, the parameters listed in section 3.2 should be determined from the PTS 
and referenced documents.  
 
The SEI requirement can influence the design strength and stiffness. Therefore it is essential to 
address it as early as possible in the design process.  
 
TN V00RP0730936 is the only document that provides detailed information on the (simplified) 
justification by analysis. In addition, the second part of the documents gives specific data  on the 
A350.  
 
A more detailed explanation is given of each parameter and an assessment is made if and where 
the parameter can be found in the PTS.  
 

1. Windmilling Engine Natural frequencies  
The natural frequencies of the whole structure due to engine wind milling are determined by the 
OEM and specify a range of frequencies depending on the flight phases Initial Descent and 
Cruise, Final Descent and Approach & Landing.  
These frequency ranges will have to be compared to the natural frequencies of the complete 
OHSC unit. Reference is made to item 5.  

2. Flight  Loads  
The flight load depends also on the flight phases and is given by the OEM per load case (FWD, 
AFT, etc.. See appendix A1.2, table A1.2-1 of the TN.  

3. Dynamic loads  
The dynamic loads depend both on the flight phase and on the location of the unit inside the 
fuselage. For each position (or range of sections) the dynamic loads will be defined by the OEM. 
See appendix A1.2, table A1.2-1 of the TN for an example and curves 4A & 4B for typical 
examples. However, the most recent specific A350 data is captured in Airbus Excel tools, as 
referenced in the TN.  

4. Safety factor  
The safety factor is defined by FAA AC25-24 and is an OEM requirement, see appendix A1.2, 
table A1.2-1 of the TN.  

5. Natural frequency  
The natural frequency of the design is determined for each direction X,Y,Z through a frequency 
FEM analysis for example, using the existing structural model as stated in section 3.3, but with the 
following modifications: no forces, mass of the unit, weight of loose equipment included. See 
section 5.2 of the TN.  

6. Damping factor of the unit  
The damping factor takes into account the damping characteristics of the unit. The damping factor 
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= 0, at least for the initial design as this presents the worst case. A damping factor > 0, if any, is 
substantiated by the OEM as the factor has a significant decreasing effect on the resulting loads 
(through the amplification factor). A modified damping factor is introduced in appendix A3 of the 
TN if the analysis is proved to be too conservative.  

7. Mass of the unit  
The mass of the unit is determined from the model, which should include the weight of loose 
items.   

8. Design loads of the unit  
These are the maximum load factors determined from CS25.561 Emergency Landing Conditions 
and the maximum flight and/or landing load factors, whichever is the highest for each of the 5 load 
directions.   

9. Reserve factor  
The reserve factor for structures is 1.0, and 1.15 for fittings.  

10. (Conversion factor)  
A conversion factor to the frequencies is required if the model is not in SI units.  
 
The amplification factor is calculated from the frequency ratio between excitation/natural frequency 
and the damping factor, as per section 5.3 of the TN.  
 
The TN has part of the data specific to A350. Some data in the TN relates to typical values for 
large aircraft at best.  
The TN lists several Excel tools that support the calculations required for wind milling analysis, 
including pass/fail criteria for the static and the fatigue case. The Excel tools incorporate a 
database of all required data specific to A350, such as Wind Milling acceleration charts, etc. The 
tools should have the latest available data. Therefore it is concluded that the Excel files, or at least 
the A350 data relevant to the OHSC system, is shared with the Supplier. The Excel files also 
include specific A350 data from other documents referenced in the TN.  
The TN also states that “For units installed in any zone it is essential to  liaise with system 
installation specialists, in order  to  jointly  assess  the  potential  dynamic  interaction  between  
unit  and  support”.  
 

6.2 Correlation between Overhead Bin and Latching M echanism 

The Latching Mechanism shall transfer part of the interface loads resulting from the Wind Milling 
loads from the Overhead Bin to the Overhead Housing, as stated in requirement V PTS ATA25-30 
Latch-6130, ref.[2.03], page 33. How large the “Part of the interface loads” shall be, has not been 
defined.   
The justification procedure by analysis is at system level (complete OHSC housing). The 
procedure is based on simplifications and assumptions detailed in the TN in order to reduce the 
complexity of FEM models. However, a more complex FEM model is required in order to analyse 
what happens on part level.  
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7 Conclusions 

Based on the previous chapters, the following conclusions are drawn:  
 
 

• The hierarchy of documents is correct.  

• The requirements for wind milling are at system level only. 1 mistake was found in the 
requirements. 1 requirement could be more specific.  

• Part of the scope of the supplier is to cascade down requirements regarding 
environmental conditions, including the wind milling requirement. However, a proper flow-
down of requirements i.a.w. chapter 3 has not been performed.  

• Cascading down is only possible with the detailed analysis procedure and data mentioned 
in the TN on wind milling. In addition, the Excel files are needed as well as they contain 
the complete set of data specific to the A350 as well as the most recent data.  

• The Excel sheets also supply all the pass/fail criteria for the static and fatigue case.  

• The potential dynamic interaction between the OHSC system and supports should be 
assessed together with system installation specialists.  

• The wind milling requirement should be addressed as early as possible in the design, as it 
can influence the strength and stiffness. However, this is not a requirement.  

• Justification of the Latch Mechanism against the wind milling requirement is mandatory by 
test and as part of the complete OHSC system, at Purchaser facility.  

• The TN is used to reduce the complexity of FEM modelling for detailed wind milling 
analysis of installations (at system level). A more complex FEM model is required to 
analyse what happens on parts level.  

 
Based on the PTS and referenced documents, the cascading down of requirements by the 
supplier is not possible.  
 
For the supplier to be able to cascade down the requirements from the system level to the parts 
level, the following is needed in addition  to the referenced documents in the PTS:  
 

1. The Excel files referenced in the TN in order to obtain the pass/fail criteria, and required & 
recent data, specific for the A350.  

2. Assessment of potential dynamic interaction between the OHSC system and supports, to 
be performed jointly with system installation specialists.  

3. A more detailed FEM model in order to obtain the partial loads carried by the Latch 
Mechanism under wind milling conditions.  
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Appendix A: Extracts from relevant documents 
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Figure A.1: Extract from the PTS ref.[2.03] regarding the wind milling requirement.  
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Figure A.2: Extract from the Statement of Work, annex 2 of ref.[2.03].  

 
Figure A.3: Second extract from the Statement of Work, annex 2 of ref.[2.03].  
 
 
 


