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BACKGROUND 

PROJECT DESCRIPTION:  

An  FAA  Aviation  Safety  (AVS)  Repair,  Alteration,  Fabrication  (RAF)  team  was 
chartered  in 2007  to assess  the adequacy of current and  in process regulations, policy, 
guidance  and  past  practices  in  relation  to  industry  trends  for  obtaining  non‐Type 
Certificate (TC) holder developed replacement parts, alterations, and repairs. The Team 
was tasked to provide recommendations to close any gaps existing in both current and 
in‐process regulations, policy and guidance necessary  to ensure an acceptable  level of 
safety commensurate with the criticality of affected parts.   The RAF team completed a 
thorough review of all existing regulations, policy and practices governing approval of 
replacement, repairs and alteration of critical engine parts.  The team further reviewed 
all of the concerns raised by TC holders and other stakeholders including evaluation of 
common approval methods used  for  repair  stations and owner/operator maintenance 
facilities.   

The team met with many industry groups and companies to obtain input and validate 
the various stakeholders’ concerns and needs.  Based on that study and industry input 
the team developed a number of conclusions and recommendations to improve FAA’s 
approval  processes  and  the  consistent  application  of  the  safety  standards  for 
replacement part fabrications, repairs, and alterations.  The FAA is developing business 
plans to implement the teams recommendations. 

This report is not an official regulatory or policy document and does not constitute any 
new or revised policy.   This report  is to provide  information and recommendation for 
FAA  leadership to consider and  implement as they see fit through appropriate official 
regulatory or policy development procedures.  

KEY ISSUES: 

Concerns  were  raised  by  certain  industry  Type  Certificate  and  Production  Certificate 
(TC/PC)  holders  about  the  design  integrity  and  regulatory  compliance  of  non‐TC/PC 
holder  developed  repairs,  alterations,  and  replacement  parts  fabricated  during 
maintenance or under a FAA Parts Manufacturer Approval (PMA).  Some TC/PC holders 
claim that neither the non‐TC/PC holders nor the FAA and FAA designees have sufficient 
knowledge about their products needed to develop safe, compliant repairs, alterations and 
replacement parts.  They believe this is especially true for safety critical, complex parts that 
function as a system with other parts.    
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Certain  TC/PC  holders  and  their  revenue  risk  sharing  component  suppliers  allege  that 
FAA approved repairs, alterations, part fabrications and replacement part designs which 
were not developed by them are not adequately engineered and evaluated for compliance. 
 Also TC/PC holders claimed that the non‐TC/PC holders’ quality control systems are not 
as  robust  as  their  PC  quality  control  systems  and  do  not  adequately  control  the 
performance of repairs, alterations, and part fabrications at repair stations and air carriers.  
These positions are not unanimously held throughout the industry.   It is worth note that 
not all TC/PC holders support these concerns. 

Some TC/PC holders  also note  that, while  these practices have been  in place  for many 
years, maintenance providers, owners/operators, and after‐market parts  fabricators  (non‐
TC/PC  holders)  are  now  dealing  with  more  safety  critical  and  complex  parts  which 
increases the risk of an accident  if not done properly. The TC/PC holders also claim that 
non‐TC/PC  holders  are  not  required  to  repeat  all  of  the  product  development,  and 
compliance showing  tests and analysis which TC/PC holders do  for  the original product 
type  certificate.   Hence,  they  claim  that  in  addition  to  their  safety  concern,  non‐TC/PC 
holders have an unfair business competitive advantage because FAA does not make them 
repeat all of the original type certification testing and analysis.   Because FAA regulations 
and policy do not require a complete re‐certification of parts  for repairs, alterations, and 
fabricated  replacement parts,  the TC/PC holders allege  that  such parts may not  comply 
with  the applicable airworthiness  standards.   They  ignore  the  fact  that even  for  repairs, 
alterations, and fabrications developed by the TC/PC holder, the FAA does not require a 
full re‐certification of the parts to the degree they are proposing.   

There are  two primary  issues at  the root of  this study which are the concern over safety 
and  compliance  (real  or  perceived)  and  the  economic  issue  of  business  competition 
between  TC/PC  holders  and  the  aftermarket  maintenance  and  replacement  parts 
providers,  including  owners/operators who  fabricate  their  own  replacement  parts  and 
develop their own repairs and alterations.   

Consequently, the FAA AVS management chartered a Repair, Alteration and Fabrication 
(RAF)  Team  in  2007  to  identify  and  analyze  the  regulations,  policy,  current  practices, 
relevant data, and differing views related to those concerns.  The team was also tasked to 
identify  alternatives  to  close  any  gaps  and  conflicts  in  AVS  rules,  policies,  and work 
practices in order to maintain an acceptable level of safety while minimizing the adverse 
impact of any changes on stakeholders and aviation business efficiency. 
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HOW DID THIS START? 

The basis of the U.S. aviation system statutory requirements, regulations and policy 
with respect to the aircraft is to support the owners/operators who are responsible for 
the airworthiness of  their aircraft.   After an aircraft design  is  initially  type certificated 
and manufactured under the production certificate, the aircraft receives a Certificate of 
Airworthiness when  it  has  been  shown  that  the  aircraft  conforms  to  the  approved 
design  and  is  safe  for  operation  (14  CFR  21.165,  Responsibility  of  [production 
certificate] holder).  The TC/PC holders, STC holders and FAA PMA holders have the 
responsibility to design and manufacture aircraft, engines, propellers and parts that 
comply with the applicable airworthiness requirements conform to the approved design 
data, and which are safe for operation before they sell them to owners/operators.   

After  its original production an aircraft  is sold  to an owner who by  regulation, along 
with any operator of the aircraft, is responsible for maintaining the continuing validity 
of  the Certificate of Airworthiness.   This  is what  is commonly called “maintaining the 
continued  airworthiness  or  continued  operational  safety.”    That  includes  complying 
with  any  airworthiness  limitations,  airworthiness  directives,  and  other  requirements 
pursuant  to 14 CFR 21.181, Duration [of certificate of airworthiness], which states that 
the original Certificate of Airworthiness remains valid “…as long as the maintenance, 
preventive maintenance, and alterations are performed in accordance with Parts 43 and 
91 of this chapter and the aircraft are registered in the United States.”  Other countries 
may establish different airworthiness requirements but under U.S. bilateral agreements 
with many  countries and  the  ICAO  requirements, other  countries  typically base  their 
airworthiness certification on the state of design’s requirements. 

To  maintain  their  aircraft  owners/operators  need  to  periodically  have  parts  and 
components repaired, altered or replaced.   In today’s competitive global environment, 
with  rising  fuel  cost  and  other  economic demands, owners/operators need  and want 
less costly maintenance services, parts and components that are safe and compliant with 
the  regulations. They also need world-wide acceptance that their aircraft are safe and 
compliant for both operational approval and if they wish to sell or export the aircraft. 

There are a variety of means permitted under the CFRs for owners/operators to 
maintain their aircraft and restore or replace parts and components.  Those are: 

• Purchase parts from a: 

− TC/PC holder 

− STC/PC-PMA holder 
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− PMA holder  

− TSOA (or Letter of TSO Design Approval) holder 

• Repair or alter existing parts and components 

• Fabricate their own parts during maintenance (owner/operator produced 
parts or fabrication under the guidance of AC 14-18) 

• Have parts approved “in any other manner approved by the 
Administrator” under 14 CFR 21.305(d) Approval of materials, parts, 
processes, and appliances. 

What is the difference in airworthiness of parts from these sources?  The answer is “no 
difference.”  They all must comply with the applicable airworthiness standards, be 
repaired, altered, or fabricated such that they conform to the approved or acceptable data 
and be safe for operation.  For example the airworthiness of a PMA fabricated part is no 
different than an owner/operator fabricated part.  However, an owner/operator fabricated 
part is not “for sale for installation in…” because it is only for the owner’s/operator’s use 
on their own product and the data is not approved pursuant to 14 CFR 21.303.   A PMA 
part is not fabricated pursuant to conducting maintenance or by the owner/operator and 
the PMA approval holder is not the installer of the part.   

A PMA part, owner/operator produced part, and a part fabricated during maintenance (AC 43-
18, Fabrication of aircraft parts by maintenance personnel, Fabrication of aircraft parts by 
maintenance personnel) will have appropriately approved or acceptable data and quality control 
requirements.  A PMA holder will have a quality control system and owner/operators or 
maintenance providers will have quality control requirements under their operational certificate, 
airman certificate, or Air Agency Certificate requirements.  Also, pursuant to 14 CFR 43.13, 
Performance rules (general), they “…shall  do  that  work  in  such  a  manner  and  use 
materials of such a quality,  that  the condition of  the aircraft, airframe, aircraft engine, 
propeller,  or  appliance worked  on will  be  at  least  equal  to  its  original  or  properly 
altered condition  (with regard  to aerodynamic  function, structural strength, resistance 
to  vibration  and  deterioration,  and  other  qualities  affecting  airworthiness).”    The 
question was raised about when approved data versus acceptable data was needed and 
the  applicability  of  14  CFR  21.305,  Approval  of  materials,  parts,  processes,  and 
appliances to repairs, alterations and fabrications.  As 14 CFR 21.305 states; “Whenever 
a material, part, process, or appliance is required to be approved under this chapter, it 
may be approved—…”  This chapter of the CFRs referred to in 14 CFR 21.305 includes 
14 CFRs 1 through 59.  Hence, the requirement to have approved data is governed by 14 
CFRs 1  through 59 and any other CFRs  incorporated by  reference  that would  require 
the use of approved data.   Typically, except  for  the specific certificates and approvals 
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required  pursuant  to  14 CFR  21;  that  requirement  for  approved  data  predominately 
applies to major repairs and major alterations.     

Maintenance  providers  (repair  stations,  certificated  mechanics,  etc.)  who  support  the 
owners/operators are required to conduct maintenance in accordance with the applicable 
CFRs  so  that  the aircraft’s airworthiness  is maintained  throughout  its  life.   This  is often 
called recurrent airworthiness certification which means the aircraft continues to conform 
to its approved design and be in a condition for safe operation.  That attests to the fact that 
over time, as maintenance and alterations are performed, the aircraft continues to meet its 
approved design which includes the original type design (14 CFR 21.31, Type design) plus 
any repairs and alterations (design changes) made to it.   

Keep in mind also that there are operational requirements that require operating 
limitations and other conditions established by the Administrator to be adhered to 
operationally that indirectly affect maintenance but are not part of maintaining the 
currency of the Certificate of Airworthiness under 14 CFR Sub-Chapter C, Aircraft.  To 
maintain the currency of the Certificate of Airworthiness, as previously noted, 14 CFR 
21.181 requires only that “… the maintenance, preventive maintenance, and alterations 
are performed  in accordance with Parts 43 and 91 of this chapter and the aircraft are 
registered in the United States.” 

Repair Stations and other aftermarket maintenance providers and parts suppliers want to 
meet the needs of owners/operators who are responsible for the airworthiness of their 
aircraft.  Aftermarket providers often have lower costs because they don’t have the large 
organizational infrastructure like a TC/PC holder who produces and supports a complete 
product.  Thus, they can often conduct maintenance and fabricate equivalent replacement 
parts for less money. 

After sale of the aircraft TC/PC holders have historically played a large role in 
supporting the owners/operators in many ways principally for business and liability 
reasons.  They have also supported the FAA and NTSB in accident investigations since 
they have a vested interest if it were determined that the accident was caused by a 
design or production deficiency in one of their parts.  The only true regulatory 
obligation after sale of the aircraft that TC/PC holders’ have is to: 

• Report malfunctions, failures or defects in their products and parts under 14 
CFRs 21.3, Reporting of failures, malfunctions and defects, and 21.4, ETOPS 
reporting requirements, 

• Distribute the initial Instructions for Continued Airworthiness for their product 
under 14 CFR 21.50, Instructions for continued airworthiness and manufacturerʹs 
maintenance manuals  having  airworthiness  limitations  sections, plus revisions 
thereto whenever they make a design change, and 
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• Make any required design changes under 14 CFR 21.99, Required design 
changes, to preclude unsafe conditions and correct non-compliances when the 
FAA finds that an unsafe condition exists or is likely to develop which requires 
an airworthiness directive to correct under 14 CFR 39 Airworthiness directives. 

It is worth noting that TC/PC holders are not otherwise legally obligated by the CFRs to 
promulgate repairs, design changes, produce replacement parts, or provide any of the 
other business support services they provide their customer owners/operators.  
However, if they choose to develop repairs, design changes or produce replacement 
parts then they are only bound by the very same CFRs that the non-TC/PC holders are 
held to for those same activities.  

SAFETY CONCERNS: 

The AVS RAF Team agrees that the design, development and compliance of repairs, 
alterations, fabrications and PMA, when dealing with safety critical parts, needs to be 
consistent and of a high level of integrity commensurate with the parts criticality.  
While there have been some repairs, alterations, fabrications, and PMAs that were not 
properly classified or did not have a clearly documented showing of compliance, the 
team did not find substantive evidence of failures or unsafe conditions arising from 
non-TC/PC holder developed data.  The general population of PMA parts and non-
TC/PC holder repairs, alterations has increased substantively in past years particularly 
in the commercial aviation sector yet the occurrence of service difficulties and 
airworthiness directives on such parts for design or compliance shortfalls have not 
increased proportionally.  The general aviation sector and owners/operators have used 
their own repairs and fabricated parts for decades much more extensively than most 
people realize.  The safety concern, though largely unfounded, led one TC/PC holder to 
recommend a complete prohibition on all repairs, alterations, fabrication and PMAs that 
are not developed by the TC/PC holder for critical parts and any parts that touch or 
influence those critical parts.   

Two points became clear to the team regarding concerns about the adequacy of compliance 
showings and FAA findings during the approval of repairs, alterations, and fabricated 
parts, including PMA parts. 

First, many stakeholders are confused by the variety of means accepted by the FAA for 
showing compliance of repairs, alterations, fabricated parts.  The basis for beginning a 
compliance evaluation starts with the assumption that the original product design and part 
thereof being repaired, altered, or fabricated for replacement is already compliant with the 
airworthiness standards.  The objective for performing maintenance and alteration as 
stated in 14 CFR 43.13(c), Performance rules (general), is  to “…do  that work  in  such  a 
manner and use materials of such a quality, that the condition of the aircraft, airframe, 
aircraft engine, propeller, or appliance worked on will be at least equal to its original or 
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properly  altered  condition  (with  regard  to  aerodynamic  function,  structural  strength, 
resistance to vibration and deterioration, and other qualities affecting airworthiness).”   

For a repair or alteration the compliance focus is on what affect the work performed and 
resulting configuration of the repair or alteration will have on the part and product.  This is 
frequently a comparative assessment using appropriate tests and analysis, especially for a 
repair, and does not require a full recertification compliance showing.  Similarly, for the 
fabrication of a part; either a PMA, fabricated part pursuant to maintenance, or 
owner/operator produced part; the objective is to replicate an equivalent part with respect 
to the airworthiness of the product.  Aside from PMA by identicality, this is typically done 
by comparative test and analysis to show equivalency to the original type design but not 
by repeating all of the original type certification testing or analysis.   

PMA parts may be equal to or better than the original TC/PC holder’s part as long as any 
differences are no more than minor changes to the type design that do not adversely affect 
airworthiness and form, fit and function.  This is implied also by the fact that PMA parts 
(as with repairs and alterations) may have supplemental ICAs issued for maintaining the 
part due to any differences from the TC/PC holders parts.  For more substantive changes 
that qualify as a major change to the type design under 14 CFRs 21.113, Requirement of 
supplemental type certificates and 21.93, Classification of changes in type design, would 
require a supplemental type certificate (STC).  For an STC the compliance showings can be 
substantial even to the point of complete recertification of the respective design changes 
and any original parts in the product that are affected by the alteration being introduced by 
the STC. 

Secondly, many also do not understand the role of the FAA’s discretionary authority 
regarding our judgment and decision making about what the FAA does or does not review 
before granting an approval.  It is the responsibility of the applicant for any FAA approval 
to comply with all of the applicable airworthiness standards.  The FAA has the discretion 
to look at all or a portion of the applicant’s data based upon the criticality of the part, the 
experience and track-record of the applicant, the scope of the change, and other factors.  
The objective of the FAA, when making any approval for aircraft in service, is to a.) 
Achieve an acceptable level of safety based on the applicable rules and policy even though 
the acceptable methods of showing compliance vary based upon the type of approval 
being sought, and b.) Assess the applicants showing that they have not introduced any 
new features that could be potentially unsafe.  Again, this presumes as a starting point that 
the original product and part design complies and is safe for operation.  The repair, 
alteration, or fabrication of a replacement part is therefore intended to return the product 
to its original or properly altered condition.  In those instances within the scope of 
maintenance work under 14 CFR 43 there should be no changes to a product substantive 
enough to be a change to the type design.  If there were a change in design then it would be 
an alteration, not maintenance, and if it was a substantive enough change it may require an 
STC and a more expansive compliance showing. 
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The FAA and FAA designees place added emphasis on the criticality and scope of a repair, 
alteration, PMA or design change (i.e.; a TC holder’s design change or an STC) when 
judging how deeply to scrutinize the applicants compliance showing.  When striving for a 
comparable level of certitude across the various types of approvals FAA makes for aircraft 
in service, it must be emphasized that a “comparable level of certitude” does not mean that 
the exact same methods of showing compliance must be repeated by everyone or are 
applicable in every case.  The methods of showing compliance for a repair, alteration or 
fabrication, although different than the original TC/PC holder’s showing, must show that 
the certification basis of the product is not invalidated and that an unsafe condition is not 
introduced.   

One TC/PC holder recommended that all applicants for repairs or alterations to critical 
parts and parts that can influence critical parts should have to repeat the complete 
compliment of certification testing that they did for the original TC.  The current FAA rules 
and policy do not require that and FAA’s experience with most non-TC/PC holder 
applicants does not support the need to make this change.  Also, there is no substantive 
part failure, event, or safety data to warrant such a change. 

LIABILITY CONCERNS: 

The TC/PC holders and owners/operators are concerned about the liability that a failure 
of an aftermarket part may affect their credibility and costs.  The TC/PC holders are 
claiming that with non-TC/PC holder approved parts and repairs in the product that their 
ability to fulfill their Continued Operational Safety (COS) responsibility is compromised.  
TC/PC holders continue to call the product, “their product” and cite the fact the data plate 
required by 14 CFR 45, Identification and registration marking, identifies them as the 
manufacturer when in fact there are replacement parts in the product that were produced 
by other entities.  That has been the situation for decades but now TC/PC holders are 
contesting that long standing reality.  The TC/PC holders forget that the product is not 
“their product.”  It belongs to the owner/operator who is ultimately responsible for the 
airworthiness of the aircraft.  The TC/PC holder is only responsible for the parts they 
design and manufacture just as any aftermarket maintenance or replacement parts 
provider is responsible only for the work they do and the design and fabrication of parts 
they provide.  The fact that there are aftermarket parts, repairs and owner produced parts 
in an aircraft only means, as has always been the case, that any accident/incident 
investigations must be a cooperative effort of all the affected design, production, 
operations, and maintenance provider stakeholders. 

Another aspect is that the TC/PC holders want parts that are fabricated during 
maintenance and parts with extensive repairs and alterations to not be marked [or re-
marked] with the original TC/PC holder part numbers.  They also noted that the 
traceability of non-TC/PC holder parts is often questionable because aftermarket 
companies do not have tracking systems that are as comprehensive as theirs.  The team 
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concluded this is likely true in most cases.  There is no regulatory basis that requires 
marking of any parts other than parts subject to an Airworthiness Limitation (14 CFR 
45.16), PMA parts and TSO parts or articles.  Also, there is no requirement for 
manufacturers and fabricators of parts to track them or to have a tracking system.  The 
owner/operator is responsible for their aircraft configuration management, conformity, 
airworthiness, and records management to ensure that airworthiness limitations are 
adhered to, ADs are accomplished, maintenance records are kept per the CFR, and the 
aircraft configuration conforms to its approved design.  The fact that the TC/PC holders 
support the owners/operators in fulfilling some of those responsibilities is often 
misrepresented as the TC/PC holder being responsible.   

The FAA is aware of and sensitive to the TC/PC holders’ liability concerns.  In today’s 
world of litigation anyone associated with an aircraft involved in an accident/incident 
regardless of their culpability could be forced to share in a legal settlement.  As a result 
of that concern some TC/PC holders have recommended that the product data plate 
listing them as the manufacturer should be removed from aircraft and engines that 
include a substantial number of non-TC/PC holder repairs, alterations and replacement 
parts because they claim that the product no longer conforms to their TC type design.  
The FAA disagrees with that proposal for both practical and regulatory reasons.  There 
is a subtle point to remember that the TC/PC holder owns the original type “design” 
but not the “product” once it is produced and leaves their quality control system.  Once 
in service, aircraft configurations very quickly diverge from the pure TC holder’s type 
design configuration due to maintenance and alterations that are performed.   

ECONOMIC CONCERNS: 

Owners/Operators want and need cheaper, yet safe, parts to stay competitive in today’s 
hard economic times.  They are also more frequently contracting maintenance and sending 
their aircraft overseas for more cost effective maintenance which will continue to increase.  
There are follow-on impacts for owners/operators as doubt is increasingly cast on the 
integrity of non-TC/PC holder parts and services by the TC/PC holders.  Those impacts 
include higher insurance costs, lost warranties, liability concerns, lower aircraft resale 
value, and eroded public confidence.  The owner/operator needs to have their aircraft with 
non-TC/PC holder developed parts, repairs, and alterations to be accepted globally as 
readily as those with the TC/PC holders parts and repairs installed.  Similarly non-TC/PC 
repair and alteration approval holders and PMA holders need to have their parts, repairs, 
and alterations to be accepted globally as readily as those of the TC/PC holders because 
they are marketing their products and services to a global customer base. 

There is fierce competition between TC/PC holders (including their revenue/risk-sharing 
suppliers) and the independent aftermarket parts providers of repairs, alterations and 
fabricated replacement parts and other maintenance services to owners/operators.  Also 
many owners/operators provide maintenance services or have entered into partnerships 
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with non-TC/PC holders to develop repairs and fabricate replacement parts.  As the major 
TC/PC holders themselves diversify into maintenance, aftermarket parts supply, and 
aircraft/engine leasing, they are thus vying for a share of the very market that they are 
criticizing and they are at the same time lobbying for regulation and policy changes in their 
favor.   For example; a major TC/PC holder owns over 25 repair stations worldwide, is 
repairing and fabricating parts and applying for STCs and PMAs.  Another TC/PC holder 
owns a major aircraft leasing company and an estimated 20 repair stations worldwide.  
Some engine TC/PC holders also lease engines on a power-by-the-hour basis.  
Consequently, TC/PC holding companies are increasingly in a position to control what 
parts, repairs and alterations go into aircraft they own or for which they offer warranties 
and maintenance services.  The TC/PC holders are cutting back or eliminating customer 
product support if the owner/operator incorporates non-TC/PC holder developed repairs, 
alterations or replacement parts in their aircraft.  TC/PC holders have also acquired 
independent companies that held PMAs or had developed their own repairs and 
alterations.  Once a TC/PC holder acquires an aftermarket company, the repairs and parts 
which they had previously complained about suddenly became acceptable.  As a 
consequence of the above factors TC/PC holders and the leasing companies and repair 
stations they own are putting pressure on owners/operators with restrictions on customer 
support services, warranties, the use of Instructions for Continued Airworthiness, etc.  

The FAA understands the economic needs of all the stakeholders, TC/PC holders 
included.  However, the FAA’s statutory obligation is to regulate in the interest of safety, 
not economics.  The AVS RAF Team concluded that regardless of the outcome and actions 
from this study, the allegations and desires of the principle stakeholders on both sides of 
the issues will not substantively change due to the economic competition pressures.  
Certain major issues such as the above are outside of FAA’s control and are being driven 
by the global business environment side of the equation. 

STAKEHOLDER ANALYSIS 

The AVS RAF Team concluded that the stakeholders in these issues are extremely diverse 
and in some cases even have conflicting needs that cause them to lose sight of what their 
primary regulatory responsibilities are.  Stakeholder diversification adds complexity to the 
issues.  As the TC/PC holders are diversifying into maintenance, aftermarket parts supply, 
and aircraft/engine leasing they are increasingly in a position to influence market decisions 
of other stakeholder groups.   For example, TC/PC holders have begun to deny warranty 
and  product  support  for  their  products  if  an  owner/operator  uses  non‐TC/PC  holder 
developed parts or repairs.  TC/PC holders have also been careful to level their criticisms at 
independent PMA and repair station holders.  TC/PC holders have not been critical of the 
air carriers who buy or lease their aircraft or of the PMA holders and repair stations they 
own  or  support  through  license  agreements.    This  diversification  has  caused  TC/PC 
holders to lose sight of the different regulations and obligations they must meet as a TC/PC 
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holder  versus  a  repair  station  certificate  holder,  PMA  holder  or  as  a  leasing  company 
owner  of  aircraft.    For  example;  a  TC/PC  holder made  a  recommendation  to  FAA  to 
eliminate  non‐TC/PC  holder  developed  repairs,  alterations,  fabrications,  and  PMA  of 
critical  parts.  However,  that  TC/PC  holder  forgets  that  they  are  also  a  repair  station 
certificate holder and an owner of lease aircraft and thus they would still want the ability to 
do  repairs  and  alterations  to  other  TC/PC  holders’  products  which  is  what  they  are 
recommending against.  

To put  this  in perspective,  the  following  is a brief summary of  the various stakeholders’ 
wants  and  needs  collected  by  the  AVS  RAF  Team.    There  were  numerous  other 
stakeholder  comments  and  concerns  collected  of  lesser  consequence  which  were 
considered by  the FAA as  the AVS RAF  team  recommendations and detailed proposed 
projects  were  developed.    However,  there  were  several  very  significant  issues  and 
concerns in each of the major stakeholder groups that are worthy of note in this report. 

The AVS RAF Team noted that all of the stakeholders shared certain common interests of 
wanting: 

− Compliant and safe aircraft. 

− Enhanced reliability. 

− Timely availability of Airworthiness Authority approvals. 

− To  make  money  on  the  sale  of  their  maintenance  services,  repairs, 
alterations, and fabricated replacement parts. 

− Less expensive but timelier replacement parts and maintenance to reduce 
operating costs and ticket prices. 

− The  ability  to  utilize  enhanced  state‐of‐the‐art  repair  and maintenance 
methods that improve the quality of the products 

− Standardized  application  of FAA  compliance  requirements  and policy.  
(level playing field) 

− Global acceptance of their aircraft, parts, repairs, and alterations. 

There were also some key differences in the needs and interests of all the stakeholders as 
well as slightly differing views of about what  the above generic  interests mean  to  them.  
This was complicated by  the  fact  that  the different stakeholder groups all operate under 
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different sets of regulatory CFR requirements which affect both their needs and the impact 
of any potential changes.   

The AVS RAF Team reviewed numerous communications sent to the FAA by companies 
and industry groups, documents sent between companies, and past FAA communications 
and policy statements sent to industry.  The AVS RAF Team results were also briefed to a 
large sector of  industry groups and  individual companies  to obtain  feedback and clarify 
stakeholders’ positions before finalizing this report.  The following is a generic synopsis of 
the stakeholder information collected by the team:   

PUBLIC: 

The  public  (non‐industry  and  non‐owners/operators)  perceive  that  less  expensive  after 
market parts are less durable both due to their experience with less controlled non‐aviation 
products such as  the automotive  industry and also due  to  the adverse marketing  image 
being created by the TC/PC holders.   

AIRCRAFT OWNERS/OPERATORS (AIR CARRIERS AND GENERAL AVIATION): 

Owners/Operators expressed concern over the non‐standardization of FAA with regard to 
what is required for their maintenance programs and operations specifications, capabilities 
lists, etc.  They also noted that different FAA regions have differing views on what repairs 
are  major,  what  needs  an  STC  and  on  what  parts  need  a  PMA.    The  lack  of 
standardization  in  FAA’s  interpretation  and  application  of  rules  and  policy  creates 
problems, delays  and  added  costs with no  safety benefit.   The  concerns over  lack of 
standardization  were  applicable  to  both  the  FAA  Flight  Standards  and  Aircraft 
Certification Services.   The resulting confusion has  for example  led  to FAA  inspectors 
and  industry persons  filing unwarranted Suspected Unapproved Parts  (SUPS) reports 
due to differing views on what is acceptable.  

Owners/Operators  were  concerned  that  any  change  to  FAA’s  current  policy  on  part 
marking could have a significant  impact on their ability to manage aircraft configuration 
and conformity.  Unless an aircraft is altered by incorporating an alteration (including an 
STC, PMA part or a TC/PC holder’s type design change) there is no need or requirement to 
change a part’s original part number.  Under the CFRs a repair or other maintenance is not 
supposed to have an appreciable effect on the product’s type design.  They stated that the 
AVS RAF  teams  original proposal  to mandate part number marking  for major  repairs, 
major alterations and fabrications (other than PMAs and STCs) could create far too many 
new  part  number  configurations  which  would  be  a  recordkeeping  and  configuration 
management nightmare with no safety benefit. 
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Aircraft owners/operators also expressed that: 

1. They don’t want to lose their existing regulatory authority and ability to determine 
major/minor  repair  or  alteration  classification  and  to  develop  their  own 
maintenance program  requirements,  repairs, alterations, and  fabrication of owner 
produced parts. 

2. They  object  to  the  proposal  that  all  repairs  &  alterations  of  critical  parts  be 
classified as major, even using a more standardized definition of critical.   They 
believe the FAA call too many parts critical when service experience and safety 
assessments show that the failure consequences of many parts are not hazardous 
even though the FAA and TC/PC holders call them critical.   

3. Making more repairs major also creates additional recordkeeping  for negligible 
safety benefit. 

4. They object  to  the  fact  that after decades of conducting maintenance and repair 
work they are being accused by TC/PC holders of being incapable or unqualified 
to develop and conduct repairs, alterations and fabrications.   

5. Major repair and alteration data submittals require too much time to obtain FAA 
approval because FAA  is often overly critical of submittals and  they do not  let 
designees perform approvals of certain data because the FAA does not trust the 
designees to make an adequate assessment of compliance. 

6. They  object  to  TC/PC  holders  holding  back  repairs  from  the  ICAs,  trying  to 
channel more  repair  and parts  replacement work  to  their  own  repair  stations, 
and putting restrictive statements about non‐TC/PC holder developed parts and 
repairs  in  the  ICAs  and  other  service  documents.    Those  actions  by  TC/PC 
holders cast doubts on the integrity of non‐TC/PC holder developed repairs and 
restricts an owner’s/operator’s ability to obtain timely, cost effective maintenance 
when there are no repair instructions in the manuals.  By the TC/PC holders not 
placing repair instructions in the ICA they actually create the need for more non‐
TC/PC holder repairs to be development and they increase the time and costs of 
owners/operators to obtain repairs for their aircraft.  

7. They object to FAA creating different approval coordination processes for engine 
parts  and  constraining  engine DERs  in an attempt  to  control major  repair and 
PMA approvals through the Engine & Propeller Directorate.   Those actions add 
time and cost to obtaining approvals with negligible safety benefit. 
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8. They object to TC/PC holders restricting warranties and customer support if they 
use  non‐TC/PC  holder  developed  FAA  approved  parts  and  repairs  in  their 
aircraft. 

TC/PC HOLDERS AND THEIR SUPPLIERS/REVENUE – RISK SHARING PARTNERS,  

TC/PC holders, including their supplier revenue – risk sharing partners and TC/PC holder 
owned or licensed PMA holders want to avoid liability by association when problems are 
caused by parts repaired, altered, fabricated or manufactured by other parties.  However, 
they  still want  to  be  able  to  obtain  PMA,  STC  and  repair  approvals  for  other  TC/PC 
holders’ product lines but don’t want others doing the same for their parts.  TC/PC holders 
continue to believe non‐TC/PC holders and the FAA do not have sufficient knowledge and 
data  about  their  products  and  its  compliance  requirements  to  adequately  develop  and 
certify  repairs,  alterations,  fabrications,  and  replacement  parts  for  critical  and  complex 
parts or components. 

TC/PC holders and their partners would prefer to not permit any non‐TC/PC holder repair, 
alteration or replacement parts activity at all  for critical and complex parts.   However,  if 
that is not an option, then they wanted non‐TC/PC holder PMA parts, repairs, alterations, 
and fabrications to go through the exact same developmental and compliance process and 
requirements that they had to for the original product’s TC/PC. 

One TC/PC holder stated that parts fabricated by owners/operators or fabricated pursuant 
to maintenance should be removed from service when the aircraft  is sold since under 14 
CFR  21.303(b)(2),  Replacement  and  modification  parts,  those  parts  are  only  for  the 
owner’s/operator’s own use. 

TC/PC holders expressed concern  that FAA and non‐TC/PC holders need  to ensure  that 
the  reliability and durability of  repairs, alterations and  replacement parts  is maintained.  
This  is  especially  true  for  extended  range  operations  (ETOPS)  where  there  are  FAA 
required  reliability  thresholds  that must  be met  so  that  the  current  levels  of  reliability 
owners/operators are maintaining is not degraded.  They also recommended revising the 
ETOPS reporting requirements of 14 CFR 21.4, ETOPS reporting, which are not equitable 
since  non‐TC/PC  holders  do  not  have  to  report  and  also  that  it  requires  redundant 
reporting by owners/operators, aircraft and engine approval holders.  
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Additionally the TC/PC holders objected to: 

1. The  original  TC/PC  holder  part  numbers  remaining  on  owner’s/operator’s 
non‐TC/PC holder fabricated parts and extensively repaired or altered parts.  
They  felt  that  the  presence  of  that  part  number  implied  that  they  had 
fabricated,  altered  or  repaired  the  part  and  thus  they may  be  held  liable.  
They consider the part number as their  intellectual property because it is on 
the  drawings  that  define  their  approved  type  design  and  they  placed  the 
original number on the part when it was originally manufactured. 

2. Being  held  responsible  or  liable  for  COS,  reporting  and  investigations  on 
aircraft  and  engines  which  incorporate  non‐TC/PC  holder  developed 
fabricated parts and extensive  repairs.   They understand  that  the CFR only 
hold them responsible for the parts they design and manufacture.  However, 
they  fear  that  in  the event of an accident, because  they know nothing about 
the design of other person’s repairs, alterations, or fabricated parts, they may 
not be able to determine whose part failed first and caused the accident.  Thus 
they may be held accountable by FAA or  in a  court of  law when  failure of 
their part was not the root cause of the accident. 

3. ICAs  the TC/PC holders develop being used  for designing and maintaining 
non‐TC/PC holder developed fabricated parts and repaired parts. 

4. Maintenance  records  and  aircraft  configuration  only  being  required  by  the 
CFR to be kept for 1 to 2 years.  They believe that configuration management 
and  parts  compatibility  documentation  of  aircraft  is  inadequate  to 
substantiate the conformity to an appropriate approved design. 

It became clear  that past  initiatives  in  the 1980’s and 1990’s  to solve some of  the  repair, 
alteration,  fabrication and PMA  issues were  largely unsuccessful because of  the diverse 
stakeholder  interests.    Those  varied  positions  have  not  changed  substantively  over  the 
years with one exception.  Competition for maintenance, alteration and replacement parts 
business between TC/PC holders and non‐TC/PC holder has increased substantially.  The 
TC/PC holders have not all unanimously embraced  the concern over non‐TC/PC holder 
parts, repairs and alterations because some of them realize that: 

1. the volume of product support needed  in  today’s global aviation market with 
the ever increasing aircraft population can not be managed by the TC/PC holder 
alone, and 
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2. Some TC/PC holders are heavily diversifying into the maintenance and leasing 
market so they want to be able to develop and perform non-TC/PC holder 
maintenance on other TC/PC holders’ product lines.   

Some TC/PC holders don’t want to be seen as lobbying against the very maintenance and 
replacement parts business they are getting into and they don’t want to be adversely 
affecting the owners/operators’ costs and flexibility who are the very people they want to 
sell aviation products and services to. 

INDEPENDENT LEASING COMPANIES: 

Leasing companies are concerned about TC/PC holder claims  that aftermarket parts and 
repairs will void warranties or are unsafe.   (Liability and financial  issue)   This adversely 
affects their ability to insure and sell or lease their aircraft to customers and to export it to 
another  country  due  to  repairs,  parts,  and  modifications  that  are  non‐TC/PC  holder 
developed being perceived as having lower integrity. 

LEASING COMPANIES OWNED BY TC/PC HOLDERS: 

Leasing companies owned by TC/PC holders want to have only their own TC/PC holder 
approved parts, repairs and alterations  in their aircraft or engines particularly for critical 
and complex parts.  That creates parts and maintenance sales for the parent TC/PC holding 
company, improves the resale value and acceptability of the aircraft globally, and controls 
their legal liability.  However, when they own an aircraft or engines of someone else’s type 
design they want the ability to obtain PMA, STC, and repair approvals on other company’s 
products. 

TC/PC HOLDER OWNED OR SUPPORTED PMA HOLDERS: 

TC/PC holders owned or licensed PMA holders want to avoid liability by association 
when problems are caused by parts repaired, altered, fabricated or manufactured by other 
parties.  They still want to be able to obtain PMA for other TC/PC holders’ product lines 
but don’t want others persons obtaining PMA for their parts.  While some TC/PC holders 
claim that non-TC/PC holders and the FAA do not have sufficient knowledge and data 
about their products, these same TC/PC holders claim to know enough about other 
TC/PC holders products in order to obtain approval of repairs, alterations, and 
fabrications on their competitor’s products. 

The AVS RAF Team was aware that some TC/PC holders have purchased companies that 
are repair stations and/or held PMA and STC approvals.  Following such acquisitions 
those PMAs, major repairs, and STCs at those facilities they now owned were suddenly 
OK.    
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INDEPENDENT PMA HOLDERS: 

Independent PMA holders also want a level playing field of requirements and oversight 
with other PMA holders but are concerned that recent trends may be leading toward 
overregulation.  The requirements and degree of FAA involvement are not always aligned 
with relative safety risk of the part.  Similar to the STC and repair community, PMA 
holders are concerned that PMAs are not accepted globally as having the same integrity as 
a TC/PC holder designed part.  They are concerned about the false perceptions being 
promulgated that after-market parts and repairs are not as safe as TC/PC holder 
developed parts and repairs.  Similar to the STC and repair community, PMA holders are 
concerned that PMAs are not accepted globally as having the same integrity as a TC/PC 
holder designed part even though the parts are airworthy and FAA approved.  The PMA 
community through the Modification and Replacement Parts Association (MARPA) for 
example has come together to work diligently with the FAA on ensuring the integrity of 
their industry and products by developing industry continued operational safety (COS) 
management guidelines for PMA holders.  Also, some air carriers have actually entered 
into business agreements with PMA holders to procure a source of low cost yet higher 
quality spare parts and are participating in the oversight of those PMA part sources from a 
business liability standpoint. 

PMA holders noted that FAA is inconsistent in deciding what the definition of a part is and 
when a PMA is needed.  They stated that FAA has issued PMAs for things that were not 
“installable parts” as required by 14 CFR 21.303, Replacement and modification parts, and 
that PMA has been issued for things that should be standard parts or were even minor 
alterations or major repairs under 14 CFRs 1.1, Definitions and abbreviations, and 43, 
Maintenance, preventative maintenance, rebuilding, and alteration. 

The PMA community believes that during investigations of in-service failures the facts 
have not always been accurately represented and PMA parts have been falsely accused of 
being the root cause failure precipitating the event.  The PMA holders have not been 
informed of service events in a timely manner by the FAA or TC/PC holders who knew 
about an event allegedly caused by the PMA part.  In one case they cited that a TC/PC 
holder knew of a failed PMA part and had taken the failed part but did not tell the FAA for 
several months.  The FAA had to retrieve the part from the TC/PC holder and inform the 
PMA holder in order to continue the investigation. 

Like the owners/operators, PMA holders object to: 

1. The  proposal  that  all  repairs &  alterations  of  critical  parts  be  classified  as 
major, even using a more standardized definition of critical. 
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2. The fact that after decades of producing PMA parts that have operated safely 
they  are  now  being  accused  by  TC/PC  holders  of  being  incapable  or 
unqualified to develop and fabricate parts.   

3. TC/PC holders holding back  repairs  from  the  ICAs,  trying  to  channel more 
repair and parts replacement work  to  their own repair stations, and putting 
statements  questioning  the  integrity  of  non‐TC/PC  holder  developed  parts 
and repairs in the ICAs and other service documents. 

4. FAA creating different approval coordination processes for engine parts and 
constraining  engine DERs  in  an  attempt  to  control major  repair  and  PMA 
approvals through the Engine & Propeller Directorate.   

5. The  lack of standardization  in FAA’s  interpretation and application of rules 
and policy that create problems, delays and add costs.  

STC HOLDERS: 

The STC holders don’t want to lose the existing ability to fabricate parts without PMA 
during the performance of their STC in a repair station environment and during follow-on 
maintenance of the aircraft.  They are also concerned about the continuing trend that STCs 
are not accepted globally as having the same integrity and compliance showing as a 
TC/PC holder’s design changes.  Like the PMA community, STC holders object to being 
accused by TC/PC holders of being  incapable or unqualified  to develop and  fabricate 
parts.   

STC holders are also concerned about TC/PC holders putting statements  in their ICAs 
and other service documents questioning the integrity of non‐TC/PC holder developed 
parts  and  restricting warranties  and  customer  support  if  owners/operators  use  non‐
TC/PC holder parts.  

STC holders where also concerned about a lack of standardization across FAA regarding 
when an STC is or is not needed.  Industry stated that in some cases they believe an STC 
was issued just because the applicant requested an STC even though the design change 
was not major under 14 CFR 21, Certification procedures for products and parts. 

INDEPENDENT REPAIR STATIONS: 

Independent repair stations’ concerns are virtually identical to the owner/operator 
community.  Repair stations are also concerned that both the approved data for and the 
performance of their repairs, alterations and fabrications are not accepted globally as 
having the same integrity as those designed by a TC/PC holder.  This is compounded by 
not only the TC/PC holders communications to the industry and authorities world-wide 
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but also by differences between the U.S. regulatory and policy view of repairs, alterations 
and fabrication versus that of other airworthiness authorities.   

Corporations who own multiple repair station facilities have noted that the FAA’s lack of 
standardization has created situations where one of their facilities is able to conduct 
business in a way that is not allowed by the inspector at another facility.  Also, on the 
engineering side they indicate that when one facility approaches their local aircraft 
certification office for a data approval they get different compliance and policy 
requirements than at another aircraft certification office who deals with another of their 
facilities.   

Repair stations also noted a lack of standardization across FAA regarding when a PMA is 
or is not needed.  Industry stated that in some cases they believe PMAs are issued for 
repair details and consumables that do not qualify as a “replacement part” which is in a 
finished installable configuration.  They also noted that PMAs have been issued for what 
they considered to be standard parts. 

 

TC/PC HOLDER OWNED REPAIR STATIONS: 

They want the ability to maintain and alter other TC/PC holder’s product lines but don’t 
want others doing the same to their TC/PC product lines.  By virtue of TC/PC holders 
owning repair stations, it has created the ability for the TC/PC holders to retain repair and 
alteration data in-house within their own repair stations as a sole-source provider rather 
than putting those repairs and alterations in the ICA for use by a broader audience. 

Similar to the independent repair stations, TC/PC holders noted that the FAA’s lack of 
standardization has created situations where one of their repair facilities is able to conduct 
business in a way that is not allowed by the inspector or an aircraft certification office at 
another facility. 

FAA AND OTHER AIRWORTHINESS AUTHORITIES: 

FAA and other airworthiness authorities, like industry, want compliant and safe aircraft.  
The authorities also want standardized application of compliance requirements (level 
playing field) to both ensure an acceptable level of safety and to facilitate the mutual 
acceptance of each countries products by other countries and their respective airworthiness 
authorities.  It was noted by the AVS RAF Team that there is a prevalent belief across the 
global airworthiness authority community that the TC/PC holder is the only one capable 
of developing safe and complaint design changes, replacement parts, repairs and 
alterations because of the complexity, historic developmental data, and expertise needed.  
While this is obviously not true, the authorities do need to ensure that applicants for such 
approvals are doing the right things during design, compliance showing, and production 
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or maintenance to instill confidence in the safety of the aviation system.  The globalization 
of the aviation industry makes it imperative that the FAA  take actions to correct the 
misconception that U.S. PMAs, STCs and non-TC/PC holder developed repairs, alterations 
and fabricated parts are not compliant and not of comparable integrity to TC/PC holder 
developed equivalent approvals. 

CONCLUSIONS 

During the AVS RAF Team’s research and analysis they stayed objectively focused on the 
stakeholders' needs from their perspective and balanced those needs in the interest of: 

• Safety, including  compliance,  

• Customer service and cost impact,  

• FAA business efficiency  and standardization, and 

• Global acceptance of FAA findings of compliance and approvals. 

The AVS RAF Team derived certain key conclusions from assessment of the data and 
industry input which are summarized below: 

 CONCLUSION 1: 

Fabrication of parts without obtaining a PMA is permitted by current rules and policy 
during the conduct of maintenance when returning a higher level assembly or product to 
service pursuant to AC 43-18, Fabrication of aircraft parts by maintenance personnel, or by 
an owner/operator.  

The principle concern of the FAA is oversight of safety and compliance, not the extent of 
part fabrication or arguing the economics of whether it is cheaper to buy or fabricate the 
parts.  Even TC/PC holders’ maintenance instructions often call for local fabrication of 
parts or sub-parts of assemblies.  Given that such extensive fabrications are virtually 
always major under 14 CFRs 1.1, Definition and abbreviations, and 43, Maintenance, 
preventative  maintenance,  rebuilding,  and  alteration, the design data, materials & 
process specifications, and technical data for performing the work would be FAA 
approved. 

Such fabrications are not considered to be maintenance.  Fabrication is permitted under 14 
CFR 43.13, Performance rules (general), and 43 App. A, when a maintenance provider is 
maintaining or altering and returning the next higher level assembly or product to service. 
 Persons conducting the fabrication for example, similar to original parts production, are 
not subject to the drug testing requirements even though those installing the fabricated 
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parts and returning the higher level assembly or product to service are subject to the drug 
testing program.   

Past FAA legal determinations have concluded that such part fabrications when performed 
pursuant to higher level maintenance to return an assembly or product to service does not 
constitute fabrication for sale under the 14 CFR 21.303, Replacement and modification 
parts, “…for sale for installation on…” clause.  The maintenance provider is both the 
fabricator and the installer responsible for the airworthiness determination so technically 
there is no “sale for installation in” taking place.  This is the same rational that for decades 
has permitted owners/operators to produced parts under the exclusion in 14 CFR 
21.303(b)(2) and the fabrication of parts throughout general aviation such as addressed 
under ACs 43.13-1B Acceptable Methods Techniques Practices, Large Aircraft Inspection-
Repair, and 43.13-2A, Acceptable Methods Techniques Practices. 

CONCLUSION 2: 

Repairs to restore wear or damage to a part of any extent short of 100% fabrication of the 
part are considered to be maintenance under 14 CFR Part 43, Maintenance, preventative 
maintenance,  rebuilding,  and  alteration, and are allowed by current rules and policy.  
Such repairs, however extensive, even though they may involve the fabrication of sub-
elements of the part, are still considered to be “repair” and are not “fabrications” as 
defined within the scope of AC 43-18, Fabrication of aircraft parts by maintenance 
personnel.  

Many years ago FAA attempted to establish what percentage of a part could be repaired or 
fabricated before it was necessary to obtain a PMA.  Percentages from 2% to 50% by 
volume or weight were kicked around but were never able to be defended.  The logic 
always broke down because of the long standing practice of FAA allowing complete 
fabrication of parts during maintenance and during accomplishment of STCs in the field 
without PMA.  Similarly, owners/operators have produced parts for decades without 
PMA. The line between very extensive repairs and complete fabrication is not an 
airworthiness issue but rather an economic determination.  When does it become 
uneconomical to repair a part and the owner should purchase a new part or fabricate a part 
within the context of maintaining an aircraft under 14 CFR 43, Maintenance, preventative 
maintenance,  rebuilding, and alteration?   The AVS RAF Team concluded that it is not 
within the FAA’s authority to regulate industries economic decisions except where they 
would have an unacceptable adverse effect on safety.  

The issue from FAA’s perspective has been that such cases of extensive repair were 
acceptable if safety and compliance are preserved through the data approval and quality 
control of performing the repair; and that someone is not violating the “for sale for 
installation on” clause of 14 CFR 21.303, Replacement and modification parts.  Whether a 
part is repaired or fabricated the airworthiness standard that must be met is the same i.e.; it 
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must conform to the approved/accepted design data and be safe for operation such that 
the product will “…be at least equal to its original or properly altered condition…”   

The principle concern of the FAA is safety and compliance not the percentage of the part 
repaired.  Even repairs and combinations of repairs by TC/PC holders lead to very 
extensive re-fabrication of parts during maintenance.  Such repairs are not fabrications 
within the scope of AC 43-18, Fabrication of aircraft parts by maintenance personnel or 
owner produced parts, nor are they “manufacturing.” Given that such extensive repairs 
are virtually always major under 14 CFR 43, Maintenance,  preventative maintenance, 
rebuilding, and alteration, the design data, materials & process specifications, and work 
procedures are required to be FAA approved by 14 CFRs 43, Maintenance, preventative 
maintenance,  rebuilding,  and  alteration,  and  21.305(d), Approval  of materials,  parts, 
processes, and appliances.  The FAA has historically been unable to prove that a “repair” 
is uneconomical or is being done solely with intent to circumvent the “for sale for 
installation on” clause of 14 CFR 21.303, Replacement and modification parts.  There is no 
regulatory or policy basis for limiting the extent of repair, whether by percentage or by 
weight of a part, as long as the resultant repaired part is safe and complies with the 
applicable airworthiness requirements.  The issues and complaints have revolved more 
around the semantics and definitions of repair versus fabrication versus production rather 
than the safety and compliance of each. 

The AVS RAF Team does not see any advantage to FAA expending resources trying to 
prove intent to circumvent obtaining a PMA when  owners/operators and maintenance 
providers  functioning  within  the  aviation  system  are  producing  airworthy  parts, 
obtaining approvals for the data and performing the repairs within the quality controls 
of  their  certificate  responsibilities.    The  primary  intent  to  the  14  CFR  21.303, 
Replacement  and modification  parts,  requirements  for  PMA  is  to  prevent  someone 
outside of the aviation system from independently fabricating parts without approved 
design data and without any quality  controls and  then  selling  those parts  to persons 
inside of  the aviation system  for  installation  in  their aircraft.   That  is also born out by 
the  fact  that 14 CFR 21.303 provides owners/operators an exemption  from obtaining a 
PMA because they are within the governance of the aviation system and subject to the 
CFRs that hold them responsible for airworthiness and which are designed protect the 
integrity of the fabricated parts and the aircraft. 

The FAA understands the view that when a substantial portion of any part has been 
repaired or fabricated that TC/PC holders do not want the original part number associated 
with those part any longer because they view the part number as their property and not 
the owner’s.  The CFRs hold the person performing the repair responsible for the work 
they perform regardless of the extent.  Hence, the TC/PC holder has no regulatory liability 
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for a part that someone else extensively repaired.  The part numbering issues are 
addressed elsewhere in this study. 

The AVS RAF Team does see a need to clarify the regulatory and policy that allows doing 
such extensive repairs.  If such extensive repairs are allowed to continue FAA will need to 
ensure the following are adequate and there is “comparable level of certitude” across 
repairs, alterations, PMA, STC, TC, and PC for: 

a.) the data approval,  

b.) the process specifications & quality control, and  

c.) the part marking to identify the data approval holder and who performed the 
repair since maintenance records are only kept for a limited time. 

It must be emphasized that a “comparable level of certitude” does not mean that the same 
compliance methods must be repeated or are applicable in every case.  The compliance 
method although it may be different must show that the certification basis of the product is 
not invalidated and that an unsafe condition is not introduced.  

One TC/PC holder recommended that all applicants for extensive repairs should have to 
repeat the certification testing that they did for the original TC or follow an approval 
process similar to obtaining a STC.  The current rules and policy do not require that.  The 
objective of the FAA when making approvals is to achieve a common acceptable level of 
safety even though the acceptable methods of showing compliance vary by rule and policy 
depending upon the type of approval being sought and scope of the repair, alteration, 
PMA or design change whether developed by a TC holder or non-TC holder.   

CONCLUSION 3: 

The determination of major or minor for repairs and alterations is not a significant issue.  
Most if not all of the things that certain TC/PC holders complained about were classified 
as major repairs or PMAs.  The classification was as not a point of contention. 

Most of the repairs and alterations (and the PMAs) that certain TC/PC holders have 
complained about were correctly classified as major and were FAA approved as required 
by the CFR.  The concerns were not that they were misclassified but rather the TC/PC 
holder claimed that: 

• The compliance showings were not adequate 

• There were differences or inconsistencies in the part from the TC/PC holder 
configuration which the approval holder and FAA had missed or improperly 
assessed, and 
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• Non-TC/PC holder applicants for repairs, alterations or PMA are not being held to 
the same level of compliance showing that the TC/PC holders’ have to do for the 
original TC/PC. 

One TC holder expressed concern that if a maintenance provider did not understand the 
criticality or complexity of their parts that they might attempt to perform a minor repair 
that could have and appreciable effect on the part.  Experience seems to indicate that such 
a risk may be minimal since industry is aware that even for minor repairs they have to 
have acceptable data and restore the part to at least its original condition with respect to 
airworthiness.  The team noted that regarding the use of “acceptable data” for minor 
repairs and alterations, case law shows that if FAA disagrees with a maintenance 
provider’s determination of major-minor and the acceptability of data for minors; it falls 
upon the FAA to prove it is unacceptable.  The FAA has not been successful in doing so in 
the past largely because closer scrutiny often leads a reasonable person to conclude that the 
minor repair or alteration did return the product to an original or properly altered 
condition with respect to airworthiness.  That determination rooted in 14 CFR 43.13, 
Maintenance,  preventative maintenance,  rebuilding,  and  alteration, does not require 
exact equivalency of parts to original since for example virtually all repaired parts are not 
“like new” not only because of the repair itself but also because repaired parts are used 
and thus have given up some of their durability and remaining service life.  

It is the responsibility of air carriers, repair stations, certified mechanics, and authorized 
maintenance personnel to determine whether a repair or alteration is major or minor under 
14 CFRs 1.1, Definitions and abbreviations, and 43,  Maintenance,  preventative 
maintenance,  rebuilding, and alteration.  They have been doing so for decades without 
significant concern.  Most situations that created safety concerns were not due to 
misclassification but rather were inadequate design data or human factors issues where 
repair or alteration procedures were not followed.  Those type of human errors can and 
have occurred with TC/PC holder developed repairs and alterations just as easily as those 
developed by others persons. 

The team noted that TC/PC holders had identified some parts which incorporated 
differences that led FAA to question whether the parts were really a repair or an alteration 
and too what extent its performance characteristics may be impacted.  In some cases parts 
were being repaired and at the same time being altered to a different approved 
configuration such as a later design configuration released by a TC/PC holder’s service 
bulletin.  The team noted that additional clarity is needed when FAA or a designee is 
evaluating repair data for approval to ensure that a major alteration or major change to the 
type design is not being mis-represented as a repair.   

The AVS RAF Team determined that FAA should develop guidance on best practices for 
determining major-minor under 14 CFR 1.1, Definitions and abbreviations, and on 
determining what constitutes a major change to the Type Design under 14 CFRs 21.113, 
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Requirement of supplemental type certificates, and 21.93, Classification of changes in type 
design.  Then applicable orders and policy should be revised to provide guidance to FAA 
employees, designees, air carriers, and maintenance providers to assess major repairs and 
major alterations for whether or not they may be a major change to the Type Design before 
proceeding for approval.  At present FAA policy prohibits designees from making 
determinations of major-minor change to the type design under 14 CFR 21, Certification 
procedures for products and parts. 

The team determined that the major-minor repair or alteration determination under 14 
CFR 1.1, Definitions and abbreviations, had only become an issue with industry because 
the FAA has tried to create policy which would drive more repairs and alterations to be 
major.  The FAA has been using that to increase FAA oversight of industry and designees 
by requiring direct FAA approvals of data and in some cases only by the FAA TC 
managing offices.   

The other aspect of the major/minor determination for repairs under 14 CFR 43, 
Maintenance, preventative maintenance,  rebuilding, and alteration, which states “… if 
improperly done …” considers what the effect would be if the performance of the work 
scope for repair is improperly done.  It does not mean, and is not typically applied, to 
address the potential of improperly engineering the design of the finished repaired part.  
The “if improperly done” provision is also not considered with respect to the adequacy of 
the applicant’s CFR compliance showing, as opposed to the conduct of the work 
procedures and processes for getting to that end design.   

The FAA has in recent years been paying more attention to that repair/alteration designs 
and compliance data.  Another example of an area needing attention when determining 
major-minor is the need for considering “other qualities affecting airworthiness.”  The 
person making a major-minor determination needs to know enough about the product to 
know what “other qualities” to consider.  For a life limited part such as an engine disk one 
would need to consider the impact on lifing and rotor burst margins.  The impact on 
reliability would need to be considered since reliability is a characteristic of the original 
condition that the product must be restored to especially for an aircraft operating in 
extended range operations (ETOP). 

There have been numerous attempts to more clearly define and reach consensus on major-
minor repair and alteration determination all of which have failed due to a.) The lack of 
any clear safety shortfall justifying the need to change certificate holders’ major-minor 
determination processes under 14 CFRs 1.1, Definitions and abbreviations, and 43, 
Maintenance,  preventative  maintenance,  rebuilding,  and  alteration, that have been 
acceptable to the FAA for years and b.) The diverse views and opinions of the involved 
stakeholder groups.  For example, some industry groups see such moves as unnecessarily 
reducing owners’/operators’ and maintenance providers’ authority and flexibility to 
determine major/minor under 14 CFRs 1.1 and 43.  However, the AVS RAF Team 
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concluded there is still a need for some standardization in the major-minor classification 
process without becoming overly restrictive.  Part of the rationale is that newer aircraft are 
more complex and the performance and strength margins are smaller than older vintage 
aircraft.  New design/production methods and aviation technology have allowed 
companies to make aircraft lighter, more efficient, and have tighter performance margins 
which must be understood and accounted for when developing repairs or alterations.  The 
margin for error in developing repairs and alterations on modern aircraft is 
correspondingly narrower.  This was also born out during past discussions with the 
European Aviation Safety Agency (EASA) during bilateral discussions for mutual 
acceptance of repairs and alterations where both FAA and EASA recognized that need. 

The AVS RAF Team also noted that AC 120-77, Maintenance and Alteration Data, was 
originally developed for transport category airframe operators to help make minor 
changes to major repairs for airframe repairs.  Over time its application has been 
expanded.  That AC 120-77 also assumes that whoever determines major/minor repair and 
alteration determinations has an engineering organization but there is no criterion for the 
fact that other entities like repair stations and A&P mechanics also make such 
determinations and there is no guidance for what the qualifications of the “engineers” are 
or for how to make the determination other than using 14 CFR 43 App A.  The AVS RAF 
Team concluded that AC should be considered for revision. 

CONCLUSION 4: 

The issue of determining the criticality of parts and components was not a significant issue. 
 The criticality or consequences of a failure was not in contention for most of the parts that 
TC/PC holders were concerned about. 

The TC/PC holders were concerned about the perceived lack of integrity in either the 
design or the compliance showing because of a lack of knowledge about the part and the 
systems effects of its interaction with other parts.  The concerns were not that they were 
misclassified or that the importance of the parts was not recognized but rather that 
adequacy of compliance showings and the part designs as compared to the TC/PC 
holder’s original configuration. 

It was noted that the TC/PC holders have a more encompassing definition of critical than 
both the FAA and EASA.  Some TC/PC holders’ definitions of critical include any part that 
touches or that has any influence on a critical part, any part of a fluid carrying system, and 
any part of a control system.  The FAA does not dispute the fact that many other parts than 
those that meet FAA’s definitions of “critical” are still very important such as those the 
FAA calls Category 2 parts.  The FAA AIR uses a three level Category Parts classification 
system called Category Parts List (CPL).  All “critical parts” using the FAA’s and EASA’s 
definitions are Category 1 parts.  However, all Category 1 parts are not “critical.”  The 
determination of critical within the FAA system is based on objective data driven 
assessment of the relative risk of causing an aircraft accident including the risk of serious 
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injury or fatality to passengers and crew.  Contrary to certain TC/PC holder’s allegations, 
the FAA has no intention of permitting non-compliances or a lesser level of compliance 
showing to airworthiness standards for parts that are not defined as “critical.”  It is the 
responsibility of the owner/operator and their supporting maintenance and parts 
providers to ensure the compliance with all applicable CFRs.  The FAA’s risk based, data 
driven process for oversight of industry focuses more heavily in the high risk areas such as 
critical parts but it does not ignore others areas. 

The FAA understands the concerns and potential risks of repairing, altering or fabricating 
critical parts.  The two key areas for improvement noted by the AVS RAF Team were the 
integrity of data approvals and the quality control of performing the work.  

With regard to the data FAA should continue to develop the design and compliance 
guidance templates for critical parts in engines and evaluate the need for similar guidance 
on other product types.  Also, FAA should continue its present activities to improve the 
standardization and integrity of the FAA designee management system particularly with 
regard to critical parts.  The existing AIR designee management team as part of the AVS 
designee standardization and AIR Safety Management programs could be leveraged to 
accomplish this. 

AVS already has work in progress to improve the alignment and consistency of quality 
control requirements across AVS approval holders by leveraging future 14 CFR 21, 
Certification procedures for products and parts, changes and the AVS SMS initiatives to 
implement and reinforce consistent quality system requirements.  The basis already exists 
in the CFR for requiring comparable quality control system requirements for repair, 
alteration, fabrication, PC, and PMA that are graduated based on a data driven, risk based 
criteria including part criticality similar to how PCs are set up today.  The fabrication AC 
43-18, Fabrication of aircraft parts by maintenance personnel currently directs fabricators to 
have a Fabrication Quality Control System (FQCS) similar to that of a PMA holder.  When 
the next revision of 14 CFR 21 is published, AC 43-18, Fabrication of aircraft parts by 
maintenance personnel, will be revised to realign the quality system requirements with 
that of PMAs.  The 14 CFRs 121, Air carriers and operators for compensation or hire, 135, 
Operating requirements commuter and on demand operations, and 145, Repair stations, 
certificate holders will need to have a Safety Management System by 2009 per ICAO 
requirements and the AVS Safety Doctrine Order and AVS SMS requirements.  The SMS 
requirements will provide added assurance of compliance and conformity through SMS 
subsystems.  FAA requirements also need to maintain parity with EASA POA and ICAO 
requirements for quality and conformity. 

There have been numerous attempts to more clearly define “critical parts” which have met 
with limited success.  There has been a lack of any clear systemic safety shortfall on less 
critical parts other than those that are obviously critical such as disks.  For example, FAA 
Category 2 parts like blades or vanes are claimed to be critical by some in FAA and 
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industry even though the consequences of their failure is not hazardous.  Also, the very 
diverse views and opinions of the affected stakeholder groups make reaching any 
agreements virtually impossible.  For example, industry groups understand the criticality 
of the parts in dispute but see moves by TC/PC holders and FAA to restrict repairs, 
alterations, or PMA of those parts as mandating business for the TC/PC holders.  
However, existing policy should be standardized, clarified, aligned with EASA, and 
reinforced with industry and FAA’s workforce.  FAA and industry should be careful to not 
over emphasize the few highly “critical parts” since there are many more parts and 
components that can significantly degrade safety margins or create unsafe conditions if not 
managed appropriately. 

Guidance on what constitutes a “critical part.” should be composed of a high level generic 
criteria plus product type specific CFR criteria guidance to be developed by each AIR 
Directorates.  For example, the AIR Rotorcraft Directorate has a regulatory requirement 
defining critical that has served that community well.  Such guidance development should 
also consider:   

i) That AC 43-18, Fabrication of aircraft parts by maintenance personnel already 
requires that fabrication of any Category Parts List (CPL) Cat. 1 or 2 parts are 
Major and require approved data.  That is in part due to the relative criticality of 
such parts but also because the higher level maintenance is considered to be a 
major repair or major alteration of which the fabrications are a part of. 

ii) That the guidance should be a risk based performance criterion or categorization 
and not a “list,” which would result in a very limited subset of what is today 
called Category 1 parts under the CPL.  A part that may be critical in one TC/PC 
holder’s aircraft may not be critical in another’s application, so the guidance 
needs to be broadly applicable. 

iii) Any revised guidance needs to maintain consistency with:  

(a) The AIR Safety Management Program,  

(b) AIR AC39-8,  

(c) NTSB Recs.  A-06-36/37/38 & NTSB Report SR-06/02, and 

(d) EASA definitions and application under the BASA. 

iv) Clarifying how the part criticality lists and related critical parts management 
plans and ICAs are documented, transmitted, and used. 

v) Clarifying with industry, designees and FAA that the intent of the Engine and 
Propeller Directorate’s Disk Inspection Initiative was to identify and require 
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inspection of the most critical areas on life limited parts and that it should not be 
used to assume that other areas on the parts that are not labeled in the ICAs as 
critical can be repaired or altered indiscriminately.   

 CONCLUSION 5: 

Many past FAA policy changes that have added to the confusion resulted from: 

• Attempts to provide greater scrutiny of repairs, alterations and PMAs by defining 
different approval procedures for the most critical parts, and  

• Concerns that designees, aftermarket companies, and non-TC managing FAA Aircraft 
Certification Offices lacked knowledge, expertise, and available data/information to 
make adequate compliance findings particularly on complex and critical parts. 

The AVS RAF Team determined that the part criticality determination had only become an 
issue because the FAA tried to create policy which would require more repairs, alterations, 
and PMAs of critical parts to have increased FAA oversight and direct involvement of the 
FAA product Directorate to obtain a data approval.  Hence, the FAA has in recent years 
been paying more attention to such critical part design and CFR compliance data.  
However, the tighter controls of that FAA policy surfaced many disagreements and hidden 
assumptions about what parts were truly critical and what constituted an adequate 
showing of compliance by the applicant for approval.  Many of those policy changes have 
been aimed at limiting the authority of the designees, companies, and non-TC managing 
aircraft certification offices (ACO) by increasing Directorate involvement in projects for 
critical and complex parts rather than addressing the underlying issues of training, 
staffing, designee oversight, and gaining clarity and consensus on compliance 
requirements. 

Policy changes such as restrictions in the DER Handbook, Directorate policies on different 
processing of approvals for critical parts, and the FAA ACO-to-ACO coordination process 
all have their roots in these issues.  The concept was that the FAA TC managing 
certification office for the particular product would have more knowledge of and have 
access to data about the type certificated product in order to make a better compliance 
evaluation of an applicant’s data submittal and do it in a more timely fashion.  History has 
shown that is always the case. The TC managing FAA aircraft certification office 
knowledge and capability is also compromised by personnel turn-over, more records and 
data being kept at TC/PC holders to protect their intellectual property, and increases in 
FAA workloads. The AVS RAF Team concluded that FAA TC managing aircraft 
certification offices do not always have any better corporate knowledge, data or 
compliance requirements understanding of the product than the field aircraft certification 
offices or designees do.  Thus such policies for additional coordination often lengthen the 
time for applicants to get data approvals and provide a questionable net gain to safety. 
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CONCLUSION 6: 

Part marking is a significant issue to the TC/PC holders commercially and to 
owners/operators who use part marking as a means to identify installation eligibility and 
manage aircraft configuration but was not found to be a notable safety concern. 

The AVS RAF Team became aware of a FAA rulemaking proposal to change 14 CFR 45, 
Identification and registration marking, and require the marking of all parts down to the 
component parts level.  That rule met with substantial resistance from the industry 
including the TC/PC holders.  The outcome of that proposed rulemaking will have a 
bearing on the viability of recommendations made by the AVS RAF Team which initially 
was to undertake rulemaking to require marking for fabricated parts, major repairs and 
major alterations.  In addition to industry resistance to production part marking the FAA 
rule owner for 14 CFR 45 did not want to expand the scope of that section to include 
marking and identification during maintenance in addition to production activities. 

The TC/PC holders are concerned about the liability of their name and original type 
design part numbers being associated with parts that have been extensively repaired, 
altered or had replacement parts fabricated by other persons.  The FAA is appreciative of 
their concern.  The TC/PC holders have no legal responsibility under the CFR for parts 
fabricated by others or for repair and alteration work performed by other persons.  
However, in today’s litigious legal and political system the TC/PC holders association 
with the top level aircraft, engine or propeller product type design is not likely to go away 
unless the products’ data plate is changed to show that someone else originally 
manufactured and sold the complete product which would not be true.  Even if the data 
plate were changed for example to say that airline X now owns aircraft model number Y 
and serial number Z, the TC/PC holder would still be responsible under the CFRs for any 
parts in the aircraft they designed and manufactured.   Ownership of aircraft today is 
managed through registration like cars and trucks.   

Original product data plates and design part numbers are how the owners/operators 
manage aircraft configuration and conformity.  They are not a good direct indicator of 
responsibility for the part or product since so many entities work on or operate an aircraft 
throughout its life and the ultimate responsibility always rests with the owner/operator.  
Some TC/PC holders have proposed that “their” data plate should not be on any product 
that has numerous repairs, alterations, and fabricated or PMA parts installed because it is 
ostensibly not the same product that they sold to the air carrier several years ago.  The FAA 
disagrees with that proposal for both practical and regulatory reasons.  If the data plate 
were to be changed, who should be identified on it?  For example, an aircraft with half of 
the parts still original equipment and the other half coming from a mix of 20 or 30 different 
STC, PMA and major repair fabricated parts suppliers; would you list them all on the data 
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plate?  Also, keep in mind that the vast majority of parts in a TC/PC holder produced 
aircraft come from suppliers, and are not manufactured, fabricated or repaired by the 
TC/PC holder, even though the FAA holds the TC/PC holder responsible for the original 
TC type design and quality control exercised under their TC and PC.  What needs to be 
clarified is that the original product’s type design and the original manufacturer of a 
product to that type design are listed on the product’s data plate.  The TC/PC holder is not 
responsible for the subsequent maintenance, alteration, and operations of the product.  The 
owner or operator has the responsible for the continued airworthiness of the product from 
that point on.  With this responsibility come certain privileges for maintaining that 
product.  The owner operator can choose do exactly what the TC/PC holder recommends 
or they can maintain, alter, and operate the aircraft in any other way permissible under the 
CFR.  The products type design is originally established by the TC/PC holder.   
Maintaining an aircraft in compliance with the type design would include installation of 
replacement parts of the same part number whether the parts are repaired or fabricated 
parts number.  The only regulatory basis for changing a part number is when using a PMA 
part or if there is an alteration of the product to another properly altered condition which 
includes any new part numbers that are necessary to ensure installation compatibility and 
configuration management. 

Production part marking is covered adequately in the current CFRs and is being updated 
during the AIR Phase I 14 CFRs 21, Certification procedures for products and parts, and 45, 
Identification and registration marking, changes.  Re-marking of parts that have a major 
alteration or repair performed should be addressed by Phase II changes to 14 CFRs 21 and 
45.  Currently, AC 43-18, Fabrication of aircraft parts by maintenance personnel contains 
coverage for part marking fabricated parts during maintenance.  The current AIR Order 
8150.1, Technical Standard Order (TSO) Program, also requires the marking of modified 
TSO articles with a placard that identifies the modifier or fabricator and the method of the 
design modification approval.  The Order also requires that the modifier demonstrate that 
the modified article still meets the TSO specification for the original TSO marking before 
returning it to service. 

The intent of 14 CFR45, Identification and registration marking, is essentially new 
production oriented therefore when a “fabricated” part replaces an original production 
part the “fabricated” part needs to be able to be identified as being made by the entity that 
fabricated it.  Owner produced parts and repaired parts, particularly for very extensive 
repairs, are not as clear cut.  Marking requirements for fabrication during maintenance, 
owner produced parts, extensive major repairs, and alterations should be codified in the 
CFR. 

Part marking procedures also need to be addressed in policy for repair and alteration data 
approvals to define a.) When and how a part is to be marked or re-marked and b.) What 
identification for the person(s) who hold the data approval and performed the work.  
When you mark a part one needs to be careful where and how you do the marking so you 
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don’t create an airworthiness concern.  There may be standard practices documents that 
can be used as guidance. 

 CONCLUSION 7: 

Instructions for Continued Airworthiness is a significant issue to the TC/PC holders 
commercially who do not want the ICAs used for non-TC/PC holder repairs, alterations 
and parts.  TC/PC holders are attempting to limit content and distribution of the ICA to 
meet their concerns.  Owners/Operators who use the ICAs and the TC/PC holders 
Illustrated Parts catalogs to maintain aircraft and as a means to identify installation 
eligibility for parts need the ICA to cover their complete product.  The ICA is not a 
significant issue with respect to safety in this regard. 

The AVS RAF Team noted that ICA assessment of repairs, alterations, and PMAs is in need 
of clarification. The TC/PC holders place statements in the ICAs and tell owners/operators 
that the ICAs are only applicable to and permitted to be used on, their TC/PC holder parts. 
 This is contrary to FAA policy which permits non-TC/PC holder applicants for approvals 
to conduct an assessment of the applicability of the existing TC/PC holder’s ICA to their 
repaired, altered, or PMA part.  If they determine and FAA agrees that their part can be 
maintained within the scope of the existing ICA then the applicant is not required to issue 
their own parts specific ICA supplement. However, FAA inspectors and owners/operators 
are confused by TC/PC holder statements in the ICAs saying that they can not be used and 
since 14 CFR 43, Maintenance,  preventative maintenance,  rebuilding,  and  alteration, 
states that when performing maintenance you need to follow the current ICA or an 
operators program, then the applicability of the ICA comes into question.  

The need was noted for advisory circular guidance to require that all repairs and 
alterations need ICA assessments consistent with the FAA Order 8110.54, Instructions for 
continued airworthiness responsibilities, requirements, and contents. 

The team also noted that AC 43-18, Fabrication of aircraft parts by maintenance personnel 
recommends an ICA assessment for fabrication but the documentation of those ICA and 
how such ICA supplemental information is distributed with the fabricated parts is 
questionable.  Hence, clearer guidance may be needed on how supplemental ICA 
information (both TC and non-TC holders’) is to be documented and transmitted for 
repairs, alterations, and fabrications.  Such guidance for PMA parts is clear in FAA Order 
8110.42C, Parts Manufacturer Approval Procedures, and in 14 CFR 21.50, Instructions for 
continued  airworthiness  and  manufacturerʹs  maintenance  manuals  having 
airworthiness limitations sections;  that a PMA holder must make ICA available for their 
parts whether by  reference to original type design ICAs or by providing supplemental 
ICAs for any part differences. 



AVS Repair, Alteration and Fabrication Team Study 
 

 
 AVS RAF Team  33 

Another ICA issue is that TC/PC holders have occasionally placed statements in ICAs or 
issued other manufacturer’s service documents implying that the ICAs are not valid if the 
product has non-TC/PC holder developed repairs, alterations or fabricated parts installed. 
  Such statements have implied that parts and repairs which are developed by non-TC/PC 
holders and approved by the FAA do not comply with airworthiness standards or are of 
lesser quality and durability than the TC/PC holder’s part.  Such statements in official ICA 
documents required under the CFR are not acceptable to the FAA and provide no benefit 
to ensuring airworthiness which is the sole purpose of the ICAs.  The AVS RAF team 
concluded that the TC/PC holders should be informed of the FAA position and should 
remove any such statements from the ICAs.  The FAA can not stop a TC/PC holder from 
making statements in their company literature or advertisements that question the 
integrity of other company’s parts or that of FAA approvals.  However, such misleading 
and inflammatory statements do a grave disservice to the U.S. aviation industry and the 
FAA which have worked hard to achieve the best safety record in the world.  The FAA and 
others in industry recognize that the TC/PC holders have played a large role in achieving 
the level of safety aviation enjoys today.  However, the FAA does not want to see the 
cooperative spirit that has served industry so well in the past deteriorate because of 
competitive business pressures.  

 CONCLUSION 8: 

TC/PC holders and their suppliers are not objectively investigating service events nor 
accurately representing all the facts when aftermarket repairs or parts are involved.  They 
have also represented a very few random isolated events on aftermarket parts as implying 
there is a systemic breakdown in FAA compliance oversight and the non-TC/PC holder 
industry’s capability. 

As with TC/PC holder parts, aftermarket parts or repairs will occasionally fail or be 
involved in service events and accidents.  FAA may even issue an AD on PMA parts as we 
have done many times on TC/PC holder parts.  We need to have rigorous, objective 
investigations by FAA, TC/PC holders and their supplier revenue sharing partners so 
there are no more unfounded allegations of unsafe parts or repairs, and alterations.  The 
non-TC/PC holders also have a need and obligation to be involved in any investigations 
that relate to their parts and repairs or alterations.  There is also an underlying issue about 
“reporting.”  TC/PC holders and their supplier revenue sharing partners have been aware 
of service events on both their own parts and aftermarket parts that have not always been 
reported in a timely fashion nor shared by the right parties.   

The team was aware of cases where PMA holders in the process of designing their part 
replicated the original TC/PC holder’s part including a deficiency in the original type 
design part.  This is a risk with PMA parts and parts fabricated in service when an original 
TC/PC holder’s part has some design or production deficiency.  Both the TC/PC holder 
and non-TC/PC holder parts fabricators of type design replacement equivalent parts need 



AVS Repair, Alteration and Fabrication Team Study 
 

 
 AVS RAF Team  34 

to be aware of the service history on both populations of parts.  It may not always be clear 
initially what the root cause of any failure may be.  Sharing of service data, timely and 
accurate reporting, and objective investigations of events are critical to heading off 
potential safety threats.  In the interest of safety we need to have rigorous and objective 
investigations and reporting rather fighting over whose repair, alteration, or replacement 
parts are the safest or to blame for a service event.   

 CONCLUSION 9: 

FAA approved PMAs and non-TC/PC holder developed repairs and alterations, and to 
some degree STCs, are not universally accepted around the world by other authorities and 
owners/operators as having a comparable level of certitude as those developed by the 
TC/PC holder.  

Some of the reluctance around the world to view non-TC/PC holder parts as having 
adequate safety and compliance integrity is driven by three factors; a.) Allegations from 
TC/PC holders, b.) Misunderstanding of acceptable methods of compliance which the 
FAA accepts for the various types of approvals, and c.) non-standardization of FAA’s 
application of rules and policy It must be emphasized that with respect to repairs, 
alterations, and fabricated replacement parts a “comparable level of certitude” to the 
original type design does not mean that the same tests, analysis and compliance methods 
must be repeated or are applicable for every type of approval.  The current rules and policy 
do not require that.  The objective of the FAA when making approvals, based on current 
rules and policy, is to achieve a common acceptable level of safety even though the 
acceptable methods of showing compliance vary depending upon the type of approval 
being sought, and the criticality and scope of the repair, alteration, PMA or design change 
(i.e.; a TC holder’s design change or an STC).  

As previously noted, many are confused by the variety of means accepted by the FAA for 
showing compliance of repairs, alterations, fabricated parts.  The basis for beginning a 
compliance evaluation starts with the assumption that the original product design and part 
thereof being repaired, altered, or fabricated for replacement is already compliant with the 
airworthiness standards.  The objective for performing maintenance and alteration as 
stated in 14 CFR 43.13(c), Performance requirements (general) is  to “…do  that work  in 
such a manner and use materials of  such a quality,  that  the  condition of  the aircraft, 
airframe, aircraft engine, propeller, or appliance worked on will be at least equal to its 
original or properly altered condition (with regard to aerodynamic function, structural 
strength,  resistance  to  vibration  and  deterioration,  and  other  qualities  affecting 
airworthiness).  For a repair or alteration the compliance focus is on what affect the work 
performed and resulting configuration of the repair or alteration will have on the part and 
product.  This is frequently a comparative assessment using appropriate tests and analysis, 
especially for a repair, and does not require a full recertification compliance showing.  
Similarly, for the fabrication of a part; either a PMA, fabrication pursuant to maintenance, 
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or owner/operator produced parts; the objective is to replicate an equivalent part.  This is 
typically done by comparative test and analysis to should equivalency to the original type 
design and not by repeating all of the original type certification testing or analysis.  For 
more substantive changes such as an alteration of the design which is so significant that it 
qualifies as a major change to the type design under 14 CFRs 21.113, Requirement of 
supplemental type certificate, and 21.93, Classification of changes in type design, a 
supplemental type certificate (STC) would be required.  For an STC the compliance 
showings can be substantial even to the point of complete recertification of the respective 
design changes being introduced by the STC. 

When exporting parts that comply with FAA approved data for repairs, alterations and 
fabricated parts, some authorities and operators have refused to accept certain FAA 
approvals.  Some difficulties have also been encountered with mutual acceptance of repairs 
which are treated by some authorities as type design changes and there is not a clear 
understanding with other authorities of how the FAA’s processes and requirements align 
with theirs.  Consequently, some have questioned why certain FAA approved repairs were 
not classified as major design changes or alterations perhaps even requiring an STC.  Some 
authorities also place heavy emphasis on the need for a non-TC/PC holder to have linkage 
to or a relationship with the TC/PC holder for certain types of approvals.  This is not 
practical nor is it required legally in the U.S. system. 

In the U.S. system a repair is merely restoring a part to an already approved original or 
properly altered condition.  The data approved for a repair is the data on how to perform 
the work of that restoration to restore the part, where as an alteration creates a new design 
configuration and is a modification of a part from one design configuration to that new 
design configuration. 

There has also been some concern with other authorities and inspectors in the FAA over 
how to identify an FAA data approval.  FAA data approvals can come in numerous forms 
such as: 

• An FAA Aircraft Certification Office or Directorate Staff by letter, facsimile, e-
mail, etc. 

• An appropriately authorized designee of an aircraft certification office such as a 
DER via a FAA Form 8110-3, a Designated Alteration Station (DAS) when 
accomplished by STC, etc. 

• A repair station or air carrier holding SFAR-36 Major Repair Authorization to 
use data developed by the holder other than that approved by the 
Administrator 

• A FAA Flight Standards Inspector via an FAA Form 337 Field Approval 
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• Another Civil Airworthiness Authority for which there is a bilateral 
airworthiness agreement with that country covering FAA’s acceptance of such 
data approval 

• In a manufacturer’s ICA or service documents where the data was pre-approved 
by a method acceptable to the Administrator such as a design change under 14 
CFR 21.97, Approval of major changes in type design 

• Any other manner acceptable to the Administrator under 14 CFR 21.305(d) 
Approval of materials, parts, processes and appliances 

This has led to much confusion over how to identify what is or isn’t FAA approved and 
has generated discussion on how to clarify or standardize data approvals.  

CONCLUSION 10: 

A major driver of the debate between TC/PC holders and non-TC/PC holders over the 
integrity of repairs and replacement parts is the economic business competition between 
them.  That is not likely to change despite any actions taken by the FAA.  Regardless, the 
FAA will take the necessary steps to ensure safety, compliance, and standardization 
shortfalls are corrected.  

It became clear that past initiatives to solve some of the repair, alteration, fabrication and 
PMA issues going back into the 1980’s and 1990’s were largely unsuccessful because of the 
diverse stakeholder interests.  Those varied positions have not changed substantively over 
the years with one exception.  The TC/PC holders have not all unanimously embraced the 
concern over non-TC/PC holder parts, repairs and alterations because some of them 
realize that: 

• the volume of product support needed in today’s global aviation market with 
the ever increasing aircraft population can not be managed by the TC/PC holder 
alone, and 

• Some TC/PC holders are heavily diversifying into the maintenance and leasing 
market so they want to be able to develop and perform non-TC/PC holder 
maintenance on other TC/PC holders’ product lines.   

Some TC/PC holders don’t want to be lobbying against the very maintenance and 
replacement parts business they are diversifying into; and they don’t want to be adversely 
affecting the costs and flexibility of the owners/operators’ who are the very people they 
want to sell aviation products and services to. 

The PMA community through their industry association, MARPA, has come together to 
work more diligently on ensuring the integrity of their industry and products.  Also, some 
air carriers have actually entered into business agreements with PMA holders to procure a 
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source of less costly high quality spare parts and participate in the oversight of those PMA 
part sources from a business liability standpoint. 

RECOMMENDATIONS 

The  AVS  RAF  Team  evaluated  several  alternative  courses  of  action  including  certain 
industry recommendations.  The alternatives evaluation is contained in Appendix B.  The 
rationale  for  the  team’s  final  recommendations was a solution  that would have  the best 
impact on safety and also: 

• Clarify and reinforce rules and policy regarding repairs and alterations to insure 
the integrity of compliance findings and approvals. 

• Improve standardization and communication of requirements. 

• Control  the  safety and  integrity  through  the data approvals and  reinforce  the 
need  to  include  process  and  procedural  specifications  for  performing  the 
repairs, alterations and fabrications. 

• Improve  the  credibility  and  global  acceptability  of  FAA  approved  repairs, 
alterations, fabrications and PMA approvals. 

• Require  minimal  rule  changes  and  policy  revisions  most  of  which  can  be 
effected  through  current  initiatives.  e.g.;  AVS  SMS  program,  current  AIR 
revision  activity  for  14 CFRs  21  and  45,  certified  design  organization  (CDO) 
initiative, designee oversight, etc. 

• Not adversely affect the balance of commerce and competition that will provide 
owners/operators with more  sources  for  parts  and maintenance  resulting  in 
lower costs and higher reliability parts and services as companies compete for 
market shares. 

Consequently,  after  considering  the  team’s  conclusions  and  alternatives,  the AVS RAF 
Team arrived at the following recommendations: 

RECOMMENDATION 1: 

Maintain the current regulatory and policy structure which permits: 

− Fabrication of parts during maintenance of higher level assemblies and sub‐
assemblies. 
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− Fabrication of Owner Produced Parts. 

− Repairs  to  parts  of  any  extent  that  restores  it,  short  of  100%  fabrication, 
which  the  applicant  determines  is  more  economic  than  purchasing  or 
fabricating a complete new part. 

− Altering parts under 14 CFR 43, Maintenance, preventative maintenance, 
rebuilding, and alteration,  regardless of criticality to any extent which does 
not constitute a major change to the type design 

− PMA of parts regardless of criticality which do not constitute a major change 
to the type design 

− STC of major changes to the type design regardless of criticality. 

RECOMMENDATION 2: 

As the other AVS RAF team recommendations regarding major/minor determination and 
development  of  acceptable  data  for  critical  parts  are  being  implemented  periodic 
evaluations of  their effectiveness  should be  conducted.    If  the desired outcomes are not 
adequate  then  FAA  should  require  that  all  repairs,  alterations  and  fabrications  of  any 
extent  for critical parts are automatically defined as major repairs or major alterations as 
appropriate  and  thus  require  FAA  approved  data.   Additionally,  retain  the AC  43‐18, 
Fabrication of aircraft parts by maintenance personnel requirements that the fabrication of 
any Category Parts List (CPL) Categories 1 or 2 parts are Major requiring FAA approved 
data. 

Product/Deliverable:    Rulemaking  to  CFR  Part  1.1  re‐defining major  alteration  and 
major repair as including any repair, alteration and fabrication of a critical part. 

Product Owner:    AFS‐300 

Objective:   Eliminate the decision of major/minor classification related to maintenance 
and  alteration  of  critical  parts.    This  would  require  approval  of  all  data  for 
repair/alteration and fabrication for critical parts and reduce the likelihood of someone 
developing inadequate acceptable data for a minor repair or alteration on a critical part. 

Boundaries & Considerations:   

• Avoid  confusion  between major/minor  under  CFR  43  and major‐minor  type 
design changes under CFR 21. 
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• Industry has volunteered to provide a “Best Practices” snapshot of current best 
practices and procedures for determining major/minor classification.    

Prerequisites:   

• Evaluation  of  effectiveness  of  guidance  material  on  best  practices  of 
determining major‐minor and other recommendations and  

• Establishing clearly agreed definition(s) of Critical per recommendation #3 

Potential Obstacles:   

• Industry concern over restrictions and impact on their existing procedures under 
their Operations Specifications. 

• Potential workload  increase and added  turn‐time  to get FAA approvals due  to 
more repairs and alterations being major? 

RECOMMENDATION 3: 

Clarify  guidance  on what  constitutes  a  “Critical Part”  composed  of  a  single  high  level 
generic  criteria  plus  CFR  Part  product  criteria  guidance  to  be  developed  by  AIR 
Directorates and revise all applicable orders and policy to standardize. 

Product/Deliverable:      FAA  Order  and  guidance material  with  general  policy  and 
guidance on the four Directorate product specific applications 

Owner:    AIR‐100 

Objective:    Improve  the  scope,  consistency  and  integrity  of  the  data  that  supports 
showing of compliance for repairs, alterations and PMA on critical parts. 

Boundaries & Considerations:    

• Consider impact of Existing Directorate positions and policy. 

• Maintain alignment with EASA harmonization effort. 

• Ensure  Risk  Based  Resource  Targeting  (RBRT)  risk  factors  alignment  with 
criticality. 

• Don’t create new or extra unnecessary category(s) of parts. 
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Prerequisites:  None 

Potential Obstacles:  Multiplicity of existing definitions and opinions within both FAA 
and Industry. 

RECOMMENDATION 4: 

Require all major repair, major alteration, fabrication and PMA submittals for design data 
approval be  evaluated  for whether or not  they are a.) Properly  classified as a  repair or 
alteration and b.) A major or minor change to the type design in accordance with 14 CFRs 
21.113, Requirement of supplemental type certificate, and 21.93, Classification changes  in 
type design.  

Product/Deliverable:     An Advisory Circular  (AC) defining an acceptable process  for 
making  a  major/minor  type  design  change  determination  under  14  CFR  21.93  and 
revisions  to  appropriate  FAA  orders  directing  FAA  and  designees  to  make  those 
assessments as part of approval process. 

Owner:    AIR‐110 

Objective:  This AC will provide a high‐level process for making the major/minor type 
design change determination.   The process will allow  for each Directorate  to produce 
supplemental  information  that can give more specific guidance  for  type design effects 
on specific product types that affect the determination. 

Boundaries & Considerations:    

• Needs  to  define  “how  to”  make  the  evaluation  of  major/minor  type  design 
change.   

• Product from Recommendation #7 that will direct FAA and designees to do the 
evaluation when reviewing a data submittal.   

• A  revision  to  AC  120‐77  from  Recommendation  #10  will  emphasize  the 
definitions  of  repair,  fabrication,  and  the  need  to  distinguish  clearly  between 
repairs and alterations. 

• Consider how an ODA and other similar entities may or may not perform  this 
task and what related policy documents need to be changed. 

Prerequisites:  None 
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Potential Obstacles:  None 

RECOMMENDATION 5: 

Improve  the  alignment  and  consistency  of  quality  control  requirements  across  AVS 
approval  holders  to  require  comparable QC  system  requirements  for  repair,  alteration, 
fabrication, PC, and PMA  that are graduated based on a data driven, risk based criteria 
including part criticality. 

Product/Deliverable:     Revision  to  existing AC  43‐18, Fabrication of  aircraft parts by 
maintenance personnel  to  incorporate  changes of CFR Part 21 Phase  I quality  system 
requirements  similar  to  PMA  which  is  being  aligned  with  PC  under  14  CFR  21, 
Certification procedures for products and parts.  

Owner:    AFS‐300 

Objective:   Align  the  quality  requirements  of  FAA  policy  (AC  43‐18,  Fabrication  of 
aircraft parts by maintenance personnel) with 14 CFR Part 21 Phase I. 

Boundaries  &  Considerations:    AVS  SMS  requirements  and  industry  SMS 
implementation  will  also  enhance  controls  through  data  driven,  risk  based  SMS 
compliance and conformity management subsystems. 

Prerequisites:  Following the final rule release of new 14 CFR 21 phase 1 FAA project. 

Potential Obstacles:  None 

RECOMMENDATION 6: 

Leverage Industry owners/operators and maintenance providers to gather best practices of 
how  they  determine major/minor  repair  and  alteration  classification  under  14 CFR  43, 
Maintenance,  preventative  maintenance,  rebuilding,  and  alteration.    Develop 
appropriate  guidance  and/or  policy  to  improve  the  standardization  of  major/minor 
determinations. 

Product/Deliverable:     New AC providing guidance on best practices  for determining 
major‐minor for repair and alteration. 

Owner:    AFS‐300 

Objective:    Improve  consistency  across  industry  major/minor  repair  and  alteration 
determinations.   
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Boundaries & Considerations:   

• Include  guidance  on  the  regulatory  intent  of  “if  improperly  doneʺ  and 
ʺappreciable affect” used in determination of major‐minor. 

• Avoid confusion between major/minor repair or alteration determined under 14 
CFRs  1.1,  Definitions  and  abbreviations,  and  43,  Maintenance,  preventative 
maintenance, rebuilding, and alteration, versus major/minor type design changes 
under 14 CFR 21, Certification procedures for products and parts.  

• Assess existing directorates’ policies on critical parts and the Engine & Propeller 
Directorates repair and PMA ACs.  

• Industry  has  volunteered  to  provide  a  “Best  Practices”  snapshot  of  current 
procedures and practices for determining major/minor classification.    

Prerequisites:  Obtain industry best practices to assist in development of sound policy, 
and accomplish this prior to finalizing recommendation #2. 

Potential Obstacles:   

• Industry concern over restriction and impact on their existing procedures under 
their Operations Specifications. 

• Potential workload increase due to more repairs and alterations becoming major. 

RECOMMENDATION 7: 

Continue to develop and deploy new category(s) and/or clarify authorization for designees 
related  to  CFRs  to  a.)  Adequately  control  approval  of major  repairs,  fabrications  and 
alterations  especially  related  to  critical parts and b.) Assist  in major/ minor  type design 
change determinations of Recommendation #4. 

Product/Deliverable:   Revise orders 8110.37 and 8100.8 to incorporate any clarifications 
or  new  categories  developed  for  designees  for  data  driven,  risk  based  oversight  of 
designees.  Remove of the restriction which currently does not allow designees to make 
a determination under 14 CFR 21.93, Classification of changes in type design. 

Owner:    AIR‐140 

Objective:    Ensure  risk  based  oversight  of  designees  consistent  with  the  relative 
criticality  of parts  and  the  risk  based prioritization  of  the CFRs.   Remove  the policy 
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restriction on designees to permit them to assist FAA in making determinations under 
14 CFR 21.93, Classification of changes in type design. 

Boundaries & Considerations:   

• AVS delegation standardization team and the AIR Designee Management Team 
are already working this issue. 

• Need AIR and AFS agreement on designee management and  interaction with 
AFS  inspectors  as well  as where  the  line  is  between major‐minor  repair  or 
alteration  under  14  CFRs  1.1,  Definitions  and  abbreviations,  and  43, 
Maintenance,  preventative  maintenance,  rebuilding,  and  alteration,    versus 
changes  to  the  type  design  under  14  CFR  21,  Certification  procedures  for 
products and parts. 

Prerequisites:   

• Need  the 14 CFR 21.93, Classification of changes  in  type design, determination 
guidance currently under development by AIR‐100 

• Training on the determination for FAA and designees 

Potential Obstacles:   

• Impact on AIR SM Designee team and content plus their need to align with AVS 
Designee Steering Committee and delegation principles. 

RECOMMENDATION 8: 

Develop guidance to align part identification requirements for fabrication consistent with 
current AC 43‐18, Fabrication of aircraft parts by maintenance personnel requirements and 
extend  requirements  to  owner/operator  produced  parts,  parts  fabricated  during 
maintenance, major repairs and major alterations.  Reconsider the need for rulemaking on 
part  identification after  considering  the  recent proposed  rulemaking on production part 
identification and  the related revised 14 CFR 45,  Identification and registration marking, 
Final Rule is published. 

Product/Deliverable:    14 CFR  43 AC  guidance  on  part  identification  for  all  repairs, 
alterations, fabricated parts and owner produced parts mirroring the existing guidance 
in AC 43‐18, Fabrication of aircraft parts by maintenance personnel. 

Owner:    AFS‐300 
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Objective:   To develop AC guidance on part  identification  for owner produced, and 
parts undergoing major repair/alteration consistent with the policy contained in AC 43‐
18, Fabrication of aircraft parts by maintenance personnel.    

Boundaries & Considerations:   

• Guidance on how and where  to  identify parts as part of  repair, alteration and 
fabrication approved data. 

• Configuration control and  the use of  Illustrated Parts Catalogs, etc. are beyond 
the scope of this recommendation. 

• Consider effect of 14 CFR 45, Identification and registration marking, changes in 
the 14 CFR 21 Phase I Final Rule project when they are published. 

Prerequisites:  None 

Potential Obstacles:  This may not go far enough to satisfy the TC/PC holders who do 
not want original P/Ns and data plates remaining on repaired, altered, and  fabricated 
parts and on the products with such parts installed in them. 

RECOMMENDATION 9: 

Continue  to  develop  and  deploy  repair,  alteration  and  PMA  compliance  guidance 
templates  for  applicants  to  use  when  developing  data  packages  for  approvals  for  all 
product types. 

Product/Deliverable:     Evaluation and report‐out by all Directorates on  their need  for 
specific guidance  and/or  templates on data development  and  compliance  for  repairs, 
alterations, and PMA, then proceed accordingly with guidance development. 

Owner:    AIR‐100 and Directorate SMT members 

Objective:    Improve  the  scope  and  consistency of  the data  that  supports  showing of 
compliance for repairs, alterations and PMA to manage the integrity of data approvals 
for major repair, major alteration and PMA of critical parts. 

Boundaries & Considerations:    

• Output  for guidance or  templates on  repairs  and  alterations may go  into AC 
120‐77 revision under Recomendation # 10. 
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• Actions on PMA may be done separately by Directorates or become part of the 
AIR‐100 PMA AC development planned for the future.  

• Focus  is on managing  integrity of data  for major  repair, major alteration and 
PMA of critical parts. 

• ANE Repair/Alteration/PMA templates are in development 

• AIR‐110 considering AC or Order on what a complete general compliance data 
submittal looks like. (See Recommendations # 4 & 7). 

Prerequisites:  None 

Potential Obstacles:  None 

RECOMMENDATION 10: 

Revise  AC  120‐77,  “Maintenance  and  Alteration  Data”  to  standardize  and  extend 
applicability  to  all maintenance  providers  and  product  types  and  to  incorporate  other 
pertinent input related to the other AVS RAF team recommendations. 

Product/Deliverable:   Revised AC 120‐77 

Owner:    AFS‐300 

Objective:    To  revise  AC  120‐77  not  only  for  improved  standardization  of  policy 
application across all product lines. 

Boundaries & Considerations:   

• Consider  incorporating repair and alteration output(s) of Recommendation # 9 
as an addendum or appendix for other specific product type concerns e.g.; for 
engines, small airplanes, rotorcraft, etc. 

• Industry suggested an automated or on‐line set of templates. 

• Industry participation as on original AC development. 

• Cover the definition issue of the difference between a repair vs. an alteration.  

Prerequisites:  None 

Potential Obstacles:  None 
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RECOMMENDATION 11: 

Continue  the  implementation  of  COS  programs  and  SMS  with  PMA  holders,  repair 
stations, and air carriers with the assistance of MARPA and ARSA for all product types. 

Product/Deliverable:   Revised AC 120‐77 

Owner:    AFS and AIR with industry 

Objective:    FAA  support  of  industry  initiatives  to  provide  guidance  on  COS 
management  best  practices  and  to  implement  appropriate  SMS  subsystems  that will 
enhance compliance and conformity for repairs, alterations, fabrication and PMA. 

Boundaries & Considerations:  Industry participation and leadership needed. 

Prerequisites: None 

Potential Obstacles: None 

RECOMMENDATION 12: 

Revise 14 CFR 21.3, Reporting of malfunctions, failures, and defects, to be applicable to any 
design,  production,  fabrication  or  maintenance  approval  holders  that  for  failures 
malfunctions  or  defects  introduced  by  their  respective  design  or  their  performance  of 
manufacturing,  fabrication or maintenance work.   Revise 14 CFR 21.4, ETOPS  reporting 
requirements to ensure alignment and eliminate redundancy of reporting requirements. 

Product/Deliverable:   Develop rule change to 14 CFRs 21.3 and 21.4. 

Owner:    AIR‐110 

Objective:    Ensure  equity  and  standardization  of  reporting  requirements  across  all 
approval holders for their respective products and parts. 

Boundaries & Considerations:   

• To  ensure  consistency with  14 CFR  21  revisions  recommendations  12  and  13 
should be completed together as part of Phase II of 14 CFR 21. 

• Consider  reporting  requirements  and  data  from maintenance  and  operations 
reporting  requirements under  other CFRs  to  ensure  alignment  the  regulatory 
responsibility of each stakeholder group and to eliminate any redundancy. 
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• Consider responsibilities and relationship of ODA and other similar entities to 
reporting requirements. 

Prerequisites:  None 

Potential Obstacles: None 

RECOMMENDATION 13: 

Revise 14 CFR 21.99, Required design changes, to make the requirement applicable to all 
design and data approval holders. 

Product/Deliverable:   Develop rule change to 14 CFR 21.99 

Owner:    AIR‐110 

Objective:  Ensure equity and standardization of requirements for developing needed 
safety corrective actions across all approval holders for their respective products and 
parts. 

Boundaries & Considerations:   

• To ensure consistency with 14 CFR 21 revisions recommendations 12 and 13 
should be completed together as part of Phase II of 14 CFR 21. 

• Consider responsibilities and relationship of ODA and other similar entities to 
14 CFR 21.99, Required design change, requirements. 

Prerequisites:  None 

Potential Obstacles:  None 

RECOMMENDATION 14: 

Minimize  the  number  of  formats  which  FAA  data  approvals  are  documented  in  by 
creating  an  FAA  data  approval  Form  solution,  that  is  electronically  archived  and 
retrievable, which would  be  required  to  be  used  by  FAA  employees  or  designees  for 
executing FAA data approvals. 

Product/Deliverable:      FAA  data  approval  documentation  Form  solution  for  use  by 
FAA employees and designees for data approvals other than TC, STC and PMA. 

Owner:    AIR‐110 
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Objective:   Provide uniform documentation  of FAA data  approvals which  is  readily 
recognizable  world‐wide  and  is  available  to  appropriate  personnel  by  automated 
means. 

 Boundaries & Considerations:   

• Effects on bilateral agreements with other airworthiness authorities and where 
appropriate maintain similarity with others. 

• Possible nesting in pending data approval guidance from AIR‐110 

• Whether  to  continue with  separate  forms  for designees or have one  form  for 
FAA and designees. 

• Impact on Field Approvals. 

• Industry  recommendation  to divorce  the “data approval”  function of an FAA 
Form  337  and  only  have  the  Form  337  be  for  return  to  service  then  use  a 
separate form for data approval. 

• Training  for  the single  form and  implement  it  through  the appropriate course 
managers 

• IT automation needs  

Prerequisites:  None 

Potential Obstacles:  None. 

RECOMMENDATION 15: 

Develop Advisory Circular guidance  to require  that all repairs and alterations need ICA 
assessments consistent with the AIR ICA Order 8110.54. 

Product/Deliverable:   Develop and deploy new AC on ICA assessments 

Owner:    AIR‐140 

Objective:    New  AC  guidance  for  Instructions  for  Continued  Airworthiness  that 
emphasize the need for ICA assessments of repairs, alterations, fabrications and PMAs.  
Also, the AC should reinforcement of the obligations for making ICAs available under 
14 CFR 21.50, Instructions for continued airworthiness and manufacturerʹs maintenance 
manuals  having  airworthiness  limitations  sections.    The  AC  should  also  address 
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confusion  about  the  relationship  of  manufacturers’  service  documents  that  are  not 
typically an official part of the ICA such as IPCs, service bulletins, letters to operators, 
etc.  Such documents may under certain conditions be a part of the ICA or may still be 
required  if  an  operator  or  maintenance  provider  has  incorporated  them  into  their 
maintenance program or manuals system under their Operations Specifications. 

Boundaries & Considerations:   

• Strengthen the guidance on ICA assessments of repairs, alterations, fabrications, 
and PMAs. 

• Clarify  documentation  and  distribution  of  ICA  supplements  for  repairs, 
alterations, fabrications and PMA. 

• Address  ICA  ownership  and  owner/operator  and  maintenance  providers’ 
authority  to  use  the  ICA  despite  restrictive  words  to  the  contrary  that  TC 
holders have put  in  ICAs.   Reinforce  that warnings or  restriction  that TC/PC 
holder  place  in  the  ICA  which  are  not  strictly  related  to  maintaining  the 
airworthiness of the product are unacceptable to the FAA under the respective 
CFRs and policy governing ICA content. 

• Notify  process  owner  of  other  related  ACs’  affecting  ICAs  (e.g.;  Propellers, 
engines,  rotorcraft,  draft Order  8900  on  field  approvals,  etc.)  to  change  their 
references and align with new AC 

Prerequisites:  None 

Potential  Obstacles:    TC/PC  holders’  practices  of  putting  non‐airworthiness 
information and restrictions in ICA and the reluctance of approval holders to distribute 
ICAs are still an  issue.   The past practice of FAA and  industry  incorporating non‐ICA 
manufacturers’ service documents by reference in the ICA continues to cause confusion 
for industry and FAA inspectors over what is and is not enforceable. 
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RECOMMENDATION 16: 

Conduct FAA training curriculum review and develop FAA training course adjustments to 
imbed clear repair, alteration, fabrication, and PMA rule and policy information resulting 
from  the other AVS RAF team recommendations.   Conduct FAA, designee and  industry 
training and briefings on the key rule and policy aspects and the outcomes of this report 
for repairs, alterations, fabrication and PMA.  Emphasis the integrated relationship of AIR 
and AFS  rules  and  policies  and  clarify  the  respective  regulatory  responsibilities  of  all 
stakeholders.  

16A Product/Deliverable:     Provide near  term  informal  training/briefing material  to 
disseminate  the  information,  lessons  learned,  and  progress  of  the  RAFT  outcomes.  
Standardized briefing packages  (short and  long versions) explaining and clarifying all 
of the issues, lessons learned, and plans re; repairs, alterations, fabrications, and PMA. 

16B Product/Deliverable:     Provide long term formal FAA training course material to 
explain the inter‐relationships of the revised rules, orders, policy, and clarifications, and 
lessons  learned  from  the  RAFT  recommended  outcomes  re;  repairs,  alterations, 
fabrications, and PMA.  
Owner:    AFS‐300 & AIR‐100 jointly with AQS support 

Objective:    Presentation  and  training  material  for  use  at  workshops,  information 
sessions, and formal training for FAA workforce, designees, and industry.  Content and 
delivery should emphasize not only the specific  information associated with each rule 
or policy activity but also provide a high level generic understanding of the relationship 
of all the regulatory and policy pieces, including the integration of AIR and AFS rules 
and policy, and the regulatory responsibilities of all stakeholders. 

Boundaries & Considerations:   

• Leverage  industry and FAA  internal briefing materials,  feedback, and  lessons 
learned by the AVS RAF team  

• This  product  will  require  frequent  updates  as  the  recommended  projects 
progress to stay aligned with the over‐all program big‐picture. 

Prerequisites:  None 
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Potential Obstacles:  Travel and training resources for deployment 

AVS LEADERSHIP ACTIONS 

The AVS leadership is committed to equitably addressing the concerns and needs of all the 
stakeholder  groups  in  the  interest  of  safety  and  to  resourcing  the  development  and 
implementation  of  the  team’s Recommendations.   The  analyses  conducted  by  the AVS 
RAF Team indicate that many of elements of aligning the rules, policy and disseminating 
the results into the organization have potentially significant implications to both FAA and 
the industry stakeholders.  There were also aspects of future work that need consultation 
from AVS RAF Team members, other FAA organizational elements and industry to ensure 
consistency as they develop. 

The AVS leadership will be monitoring the development process and providing feedback 
or  redirection as needed based on  information  contained  in  this  study and  future  input 
from  stakeholders.    Beginning with  this  report  and  as  each  recommendation  project  is 
further developed; stakeholders will have opportunity to provide input.  This will help the 
FAA and AVS leadership make informed decisions which may include:  

• Identifying  those  concepts  and  recommendations which merit  consideration  for 
further development and implementation; 

• Identifying  the degree of change  impact and commitment FAA and  industry  find 
necessary and desirable to move forward on any of the proposed actions; 

• Defining the high level timeframes for which the actions should be targeted; 

• Articulating  leaderships  vision  of  the  future  operating  norms  and  expectations 
which will support the changes; and 

• Endorsing the necessary actions for future integrated work between AFS and AIR to 
complete the resolutions of the issues identified in this study. 

• Establishing an AVS focal point or integrated oversight process for all follow-on 
activity related to repairs, alterations, fabrication and PMA. 

The answers to the questions above or others will provide the basis for constructing a 
detailed ongoing action plan for resolution of the issues and better standardization and 
integration of rules, policies, and work processes across AVS and with external 
stakeholders. 
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STAKEHOLDER OUTREACH 

After the AVS Leadership accepted the initial concepts and recommendations the AVS 
RAF Team briefed each of the major stakeholder groups and certain companies who had 
made specific recommendations to the FAA.  The outreach to industry was done 
separately with each key stakeholder group rather than at one large meeting so FAA could 
focus on the specific interests and concerns of each stakeholder group and so the meetings 
didn’t get dragged down by confusion and arguing between different stakeholder groups 
with conflicting interests. 

After the stakeholder outreach activity the AVS RAF Team finalized the recommendations 
and alternative courses of action in this report.  Then the AVS RAF Team can work with 
the AVS process owners to finalize a more detailed plan and timeline to address the 
adopted actions. 

His report will be made available to the public through a notice in the Federal Register.   

BUSINESS PROCESS/POLICY OWNERS 

The principal owners of the follow on actions are the Aircraft Certification Service Aircraft 
Engineering Division, AIR-100, and the Flight Standards Service Maintenance Division, 
AFS-300.  In addition to the data examined by the AVS RAF Team and their 
recommendations, the next phases will require greater involvement and leadership of 
those affected AVS business process owners and of the Industry.   

AVS REPAIR, ALTERATION AND FABRICATION TEAM  

The AVS RAF Team or selected members of the team if needed and their research 
documentation should be viewed by AVS as a resource to be consulted with during the 
ongoing development of the detailed solutions.  The team spent considerable time 
exploring a wide range of issues relevant to this effort and they have a rich body of 
knowledge which could not be fully captured in this written summary of their study.  
Officially it has been decides that the AVS RAF team’s work is concluded as of October 1, 
2008, when the finalized business performance plans for FY-09 and beyond are in place 
with the process owners. 

IMPLEMENTATION PLANNING 

The implementation of the AVS RAF Teams recommendations affects several AVS 
business process owners.  Work will need to be done with the appropriate process owners 
to develop a more detailed action plans, adjust timelines, and implement the projects for 
each of the recommendations realizing that there are already numerous business plan 
initiatives on everyone’s plates.  Every opportunity should be made to leverage existing 
initiatives where appropriate and integrate the actions into AIR and AFS business plans.   
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The work to be done will fall into one or more of the following categories: 

• New and revised rules and policy documents (including any related QMS 
procedures documents). 

• Corresponding adjustments to current business practices (FAA and 
Industry). 

• Adjustment or inputs to related AIR and AFS business plan activities to 
accomplish the actions. 

• Training and information development and dissemination. 

Follow-on groups led by the appropriate process owner(s) should include input or 
representation from all segments of the AVS work force and should focus on the following 
objectives: 

• Develop a detailed integrated AVS implementation plan for each project ensuring 
that the business process and culture changes continue to maintained and 
continuously improved; 

• Integrate the AVS RAF work with the process owners’ other rule and policy work to 
ensure consistency and that they meet the intent of the recommendations; 

• Develop a standard briefing package(s) explaining and clarifying all of the issues 
and plans re; repairs, alterations, fabrications, and PMA that are final outcomes 
from this study to be used at designee seminars, FAA employee and industry 
briefings, and other workshops such as AIR program managers meeting, AVS 
management teams, regional or national inspector meetings, etc. 

• Obtain additional data as needed to conduct a more detailed cost/benefit 
evaluation of the changes; 

• Leverage the AVS SMS initiative to move forward on AIR/AFS integration and 
interface issues that impact needed changes including compliance and COS 
management sub-systems for SMS requirements. 

• Conduct challenge sessions with AVS management and key stakeholders to make 
key decisions during development and implementation of each project then revise 
action plans as needed and coordinate revisions or new alternatives with AVS 
management; 

• Work jointly to harmonize implementation plans across AVS; 

• Coordinate the actions and any changes Industry and EASA; and 
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• Establish ongoing communications with the affected workforce and designated 
AVS advocates in each division/directorate to ensure implementation is effective; 
and 

• Conduct periodic evaluations of the status of the above actions and their 
effectiveness, as well as to determine if further or different actions are warranted. 

 

Respectfully submitted for your consideration, 
The AVS Repair, Alteration, and Fabrication Team 
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AVS RAF TEAM PROCESS 

AVS RAF TEAM CHARTER 
The AVS RAF Team was formed in February of 2007.  The team was comprised of seven 
AIR and three AFS personnel plus two sponsors, AFS-301, ANE-100 and AIR-100. The 
AVS RAF Team members included representatives from the four FAA product 
Directorates and FAA headquarters representing engineering and both AIR and AFS safety 
inspector disciplines.  The AVS RAF Team members list and charter are provided below. 

The AVS management chartered the AVS RAF Team to assess the adequacy of current and 
in process regulations, policy, guidance and past practices in relation to industry trends for 
obtaining FAA approvals of non-TC/PC holder developed repairs, alterations, and 
replacement parts.  The team was tasked to identify gaps between regulations, policy and 
guidance as compared to FAA and industry practices and trends.  They would then 
provide recommendations and alternatives to close those gaps in order to ensure an 
acceptable level of safety commensurate with the criticality of the parts to assist AVS senior 
management in making decisions regarding the future direction of policy for repairs, 
alterations, and parts. 

The AVS RAF Team was also tasked to consider improvements in the coordination and 
integration of AFS and AIR services in instances in which the two services have a common 
stakeholder base or related/overlapping functions.  The team was further charged with the 
responsibility to obtain representative work force feedback and to obtain representative 
industry feedback on any proposals they developed.  The final product to be delivered to 
AVS was to include a broad deployment strategy, and recommendations for work which 
must be completed by follow-on teams or FAA business process owner organizations. 

 
Team Phone 

Chris Carter; AIR-100 202-493-4835 

Angelia Collier; AIR-200 202-267-7688 

Mark Fulmer; ANE-100 781-238-7775 

Anthony Janco; AEA-200 781-238-7229 

Hal Jensen; AIR-100 202-267-8807 

John Milewski; AIR-110 202-267-3411 

Ron Mochi; AEA-200 781-238-7897 

Jon Mowery; ANM-100L 562-627-5322 

Michael E O'Neil; ANM-100L 562-627-5320 
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Sponsors & Support  

Rick Domingo; AFS-301 202-267-3807 

Fran Favara; ANE-100 781-238-7100 

Dave Hempe; AIR-100 202-267-9580 

Jay J Pardee; AVS-4 202-267-3131 

Frank Paskiewicz; AIR-200 202-267-8361 
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OVERVIEW OF THE AVS RAF TEAM PROCESS 

The members of the AVS RAF Team worked on a part-time basis for approximately 4 
months.  The team met twice as a group and worked at their home offices on specific tasks 
in smaller sub-groups and individual tasks completing their work in three phases.  The 
first phase included data collection and evaluation of information to assess the strengths 
and weaknesses of current AVS organizational structure and processes as well as industry 
practices and positions around the AVS’s customer base.  This phase included collecting 
data from the AVS work force; collection of industry comments; and review of a large 
number of relevant regulations, policy, study reports, and past initiatives.  A summary of 
the data and information which is maintained on the AVS RAF Team’s SharePoint site is 
contained in Appendix F.  Also, a glossary of acronyms and definitions that the team 
encountered is contained in Appendix E. 

The second phase of the AVS RAF Team project was an iterative process of developing and 
evaluating alternatives.  The team spent a significant amount of time educating each other 
on different aspects of the rules, policy and history related to the issues.  It was good that 
the team came from such diverse background because it brought together the right 
expertise and corporate knowledge to get a full understanding of the critical pieces of the 
puzzle. 

Because the volume of information was overwhelming, the team focused on what was 
legally defensible based on current rules, policy and legal interpretations.  Secondly the 
team focused on whether the information, FAA or industry practices, case studies, and 
various allegations were driven by real safety issues, economic or liability concerns, or by 
FAA customer service shortfalls.  Lastly the team focused on the specific interests and 
needs expressed by certain industry stakeholders and by certain internal FAA 
stakeholders.   

The final phase of the AVS RAF Team effort was the development and evaluation of 
alternatives.  This was the most difficult since there are diversely strong opinions among 
all of the stakeholders involved including within FAA.  The team considered the potential 
transition issues, business process impacts and culture changes required to implement 
each alternative.  This is detailed further in the alternative assessment in Appendix B. 

The team concluded that due to the diversity of the stakeholders’ needs and wants, that in 
the end analysis no one will be completely satisfied with the solutions.  The team strove to 
find the best course of action in the interest of safety with a minimal impact on current 
business practices.  The end result of the AVS RAF Team evaluation of alternatives was the 
development of a recommended course of action including identification of the 
recommended actions to be completed by follow-on teams or the rule/policy process 
owner organizations as detailed in the Executive Summary at the beginning of this study. 
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One of the AVS RAF Team responsibilities was to include the AVS work force and key 
stakeholders as much as possible.  During the course of the team’s work, several meetings 
were held between FAA and ATA, GE, MARPA, HEICO, and PW.  Also, RAF Team 
members talked with FAA employees who were involved in related projects and/or 
investigations related to repairs, fabrications, alterations, and PMAs.  Much of the feedback 
gained from those contacts verified what the team was finding in its research about current 
practices, the issues and where the gaps in understanding or rules and policy were. 

The process exercised by the AVS RAF Team was demonstrated in the best practices of 
teaming that supported the open, honest and objective assessment of all the issues.  Future 
planned outreach to industry and the public to get feedback after this study is accepted by 
AVS leadership is also a part of getting effective stakeholder involvement in a change 
process.   

The AVS RAF Team results will be instrumental in helping the industry, FAA process 
owners, and public to fully understand the many facets of the issue.  The return on the 
investment for the time and effort required to involve the work force and stakeholders as 
part of the change will be the AVS work force and the external stakeholders’ committed to 
making a successful transition to resolving the issues identified by the study.  The AVS 
RAF Team believes that in the end, it is this commitment that is the essential ingredient for 
a successful implementation of the recommendations.   

DATA COLLECTION AND ANALYSIS 

The primary purpose of phase one of the AVS RAF Team project was to clearly define the 
issues and collect information on related rules, policies, current and past initiatives, 
industry practices and business trends, and project work.  The team was then to evaluate 
the data, identify areas of conflict (gaps), areas of agreement, identify alternatives for 
closing the gaps, and then develop a proposed action plan to close the gaps. 

The team also assessed the strengths and weaknesses of the current policy and work 
practices, determine the needs and expectations of AVS stakeholders, and assessed 
industry trends which might affect AVS’s direction to resolve the issues.  To make their 
assessment of the current organization and aviation environment, the AVS RAF Team 
obtained data from several different sources: 

• Rules and Policy Documents (past and present); 

• Related Past and Current Activities or Reports; 

• Industry Information; 

• Legal Interpretations and Prior FAA Positions; and 
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• Global Environment Information;  

Appendix F provides a complete list of these source documents.  A summary of each of 
these major data sets is described below: 

RULES AND POLICY DOCUMENTS; 

The AVS RAF Team systematically collected and reviewed an overwhelming number of 
documents to extract relevant information.  These sources included researching the current 
regulatory basis and historic policy development related to current industry and FAA 
practices.  Also, internal and external reports related to the subject matter as well as past 
FAA and industry initiatives were considered.  It became evident as the research unfolded 
that most of the current practices were consistent with existing regulations and policy. 

The evaluation criteria and issues extracted from the team's charter were further developed 
by the AVS RAF Team to serve as a framework for conducting a content evaluation to 
extract key points and information from each document. 

FAA AND INDUSTRY PRACTICES; 

The team researched current practices based largely on known project work and 
investigations that many of the team members had been involved in.  Data was also 
collected from numerous meetings with, and submittals from, industry including a variety 
of presentation materials and related e-mail discussions.  A team member also explored air 
carrier practices regarding major/minor determination for repairs and alterations.  Much 
of this was very useful in clarifying what the various stakeholder groups’ positions, needs 
and interests were.  

RELATED PAST AND CURRENT ACTIVITIES; 

The AVS RAF Team considered results of current and past initiatives such as major/minor 
determination, RTCA Taskforce 4, field approval studies, AIR Fresh AIR, Commercial 
Airplane Certification Process Study (CPS), etc.  There are a number of current initiatives 
that were studied relating to 14 CFRs 21 and 45 revisions, designee policy updates, PMA 
policy and the AVS Safety Management Systems (AIR and AFS) initiatives, and the Engine 
and Propeller Directorate’s policy regarding repair and PMA.  

It became clear that past initiatives to solve some of the repair, alteration, fabrication and 
PMA issues going back into the 1980’s and 1990’s were largely unsuccessful because of the 
diverse stakeholder interests.  Those varied positions have not changed substantively over 
the years with one exception.  The TC/PC holders have not all unanimously embraced the 
concern over non-TC/PC holder parts, repairs and alterations because some of them 
realize that: 
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• The volume of product support needed in today’s global aviation market with 
the ever increasing aircraft population can not be managed by the TC/PC holder 
alone, and 

• Some TC/PC holders are heavily diversifying into the maintenance and leasing 
market.  They want to be able to develop and perform non-TC/PC holder 
maintenance on other TC/PC holders’ product lines but do not want others 
doing the same on their TC/PC products.   

Some TC/PC holders do not want to be lobbying against the very maintenance and 
replacement parts business they are getting in to.  They also do not want to be adversely 
affecting the costs and flexibility of owners/operators’ who are the very people that they 
want to sell aviation products and services to. 

The PMA community through MARPA for example has come together to work more 
diligently on ensuring the integrity of their industry and products.  Various air carriers 
have actually entered into business agreements with PMA holders to procure a source of 
less costly high quality spare parts and participate in the oversight of those PMA part 
sources from a business liability standpoint. 

LEGAL INTERPRETATIONS AND PRIOR FAA POSITIONS;  

The AVS RAF Team found the relevant legal interpretations and past case law relatively 
consistent regarding repair alteration and overhaul of aviation products.  There were two 
exceptions.   

Many years ago FAA attempted to establish what percentage of a part could be repaired or 
fabricated before it was necessary to get a PMA.  Percentages from 2% to 50% by volume 
or weight were kicked around but were never able to be defended.  The logic always broke 
down because there has been a long standing practice of FAA allowing complete 
fabrication of parts during maintenance, during accomplishment of STCs, and as owner 
produced parts in the field without PMA.  The FAA’s perspective has been that such cases 
were acceptable if safety and compliance are preserved through the data approval and 
quality control of its performance; and that someone is not intentionally violating the “for 
sale for installation on” clause of 14 CFR 21.303, Replacement and modification parts.  The 
intent of the regulations governing maintenance is to return the article to at least its original 
or properly altered condition.  There is no consideration given to percentage of damage, 
only that the result of the repair must be airworthy meaning it must conform to the 
approved data and be safe for operation.  The financial aspects of determining whether a 
part should or should not be repaired, should not be of the FAA’s concern. 

The Statutory law authorizes the FAA to regulate in the interest of safety and not 
economics.  The law does not state that FAA’s functions include the determination of 
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economic burdens when deciding whether to repair a part versus replacing it with a 
completely new part.  It is FAA’s function to decide the safety criticality of our judgments 
and actions.  This was one of the tenants behind authorizing owner produced parts as long 
as such parts are shown to comply with the applicable regulations and the design and 
fabrication performance data are FAA approved.  

The second area the team noted was the use of “acceptable data” for minor repairs and 
minor alterations.  Case law shows that if FAA disagrees with a maintenance provider’s 
determination of major/minor and the acceptability of data for minors; it falls upon the 
FAA to prove the unacceptability of the determination and the related data.  The teams 
study concluded that FAA has not been successful in doing so in the past. 

GLOBAL ENVIRONMENT INFORMATION;  

The team considered bilateral agreement developments such as those currently underway 
with the EU/EASA regarding repair data acceptance and comparable EASA regulations 
and definitions such as major/minor and critical parts. 

The team studied articles and industry material relating to TC/PC holders diversifying 
into the maintenance and replacement parts business as well as the independent repair 
stations and PMA holders teaming with owners/operators. 

The globalization of the aviation industry makes it imperative that FAA address the issue 
that U.S. PMAs, STCs and non-TC/PC holder repairs and alterations are perceived as not 
having adequate or comparable integrity and consistency as TC/PC holder developed 
equivalent approvals.  EASA for example has taken actual rule and policy steps to require 
linkage to the TC/PC holder for certain types of approvals.  They did that for two reasons. 
 One is that their agency is not staffed to handle a high volume of complex repair, 
alteration and replacement parts approvals.  Secondly, they have taken the position that 
they do not have enough data, and that the data and expertise they would need to make 
such approvals is mostly intellectual property which resides with the TC/PC holder.  In 
the U.S. economic and political system it would be virtually impossible to promulgate 
similar requirements which have the effect of restraining free commerce and stifling 
innovation unless there was a very compelling safety need.  This also highlights a basic 
difference between FAA and other authorities in assigning responsibility for continued 
operational safety which is more oriented to the owner/operator in the U.S. system.  Also, 
in today’s global technology it is easily possible for an applicant with the means and desire 
to develop the necessary analysis, test techniques, data, and compliance showings to be 
granted an approval.  Hence, it is not logical in the U.S. aviation system and business 
culture to regulate away that option.  

Part of this perception that non-TC/PC holders are not held to the same level of integrity 
from both a design and a regulatory compliance standpoint is driven by a.) The myriad of 
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ways that data can be approved by FAA or our designees and b.) The practice that has 
grown up of approving data for minor repairs and minor alterations because the recipient 
just wants it to be approved incase someone (FAA or another authority) questions whether 
it was really minor versus major.
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DEVELOPMENT AND EVALUATION OF ALTERNATIVES 

Two of the issues initially addressed by the AVS RAF Team in phase two of the project 
were how to develop and then evaluate an appropriate range of alternative concepts.  The 
team did not believe that evaluating alternatives would be simple because of the 
complexity of the issues and the wide range of orders, advisory circulars and other policy 
documents involved.  Instead, the group decided to develop a general approach, guiding 
principles, and evaluation criteria which would guide the development of various 
alternatives that would minimize the amount of change while providing an acceptable 
level of safety and provide maximum flexibility for the industry stakeholders.  It was 
concluded by the team that ending resolution would likely not satisfy all stakeholders but 
will be an equitable compromise of the stakeholders’ interests while protecting safety. 

GUIDING PRINCIPLES 

Based on the data analyzed in phase one of the effort and the AVS RAF Team's general 
understanding of business process reengineering, the team determined that guiding 
principles should be kept in mind when developing alternatives.  The team concentrated 
on the stakeholders' needs from their perspective and balanced those needs in the interest 
of: 

1. Safety, including  compliance,  

2. Customer service and cost impact,  

3. FAA business efficiency  and standardization 

That would include addressing: 

• Inappropriate and conflicting rules and policies, 

• The need for major stakeholders from large aircraft manufacturers to smaller 
stakeholders to receive equal treatment in the certification process for comparable 
type of products; and 

• Improvements to the quality of communication and cooperation between offices 
across AVS and within AIR and AFS lines. 

• Making the best use of AVS resources by focusing on areas of highest risk first 

• Improving the use and oversight of designees and delegated organizations. 



AVS REPAIR, ALTERATION AND FABRICATION TEAM STUDY 
APPENDIX B:  ALTERNATIVES EVALUATION PROCESS 

 

 
 AVS RAF Team  B-2 

• Improving the education of FAA employees, applicants, and designees on rules, 
policies, and best practices of how the approval process works, facilitating the 
certification process for applicants, and working in partnership with industry to 
reduce confusion and conflict. 

• Development of critical thinking skills in technical staff to enable them to 
appropriately apply rules and policy in a flexible manner without compromising 
safety or compliance with regulations. 

• Development of a common understanding of safety and criticality 

The team then developed a list of issues, determined which of the initial research results 
they could agree on, and then combined the results with the logical groupings that were 
used during the research phase.  This was preceded by a stakeholder analysis documented 
earlier in this report.  The results of the team’s deliberations over that data and stakeholder 
information resulted in the team’s conclusions which were followed by the development of 
alternative courses of action. 

DEFINING THE ALTERNATIVES 

Alternative courses of action were developed based on two factors: 

1.) What gaps in the current rules, policies, and practices did the team see which could be 
addressed to improve the integrity and safety of repairs, alterations, fabrications and 
PMAs that the FAA approves, and  

2.) What recommendations of merit and what objections were put forward by the various 
stakeholders. 

The AVS RAF Team’s conclusions noted earlier in this report were considered relative to 
each of the two above factors in order to assist in developing the key assumptions and the 
potential impacts for each of the seven alternatives below: 

THE ALTERNATIVES 

ALTERNATIVE 1: 

WHAT IS THE ALTERNATIVE? 

Maintain the current regulatory and policy structure which permits: 

• Fabrication of parts during maintenance of higher level assemblies and sub-
assemblies. 
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• Fabrication of Owner Produced Parts. 

• Repairs to parts of any extent that restores it, short of 100% fabrication, and 
which the applicant determines is more economic than purchasing or fabricating 
a complete new part. 

• Altering parts under 14 CFR 43,  Maintenance,  preventative  maintenance, 
rebuilding, and alteration, regardless of criticality to any extent which does not 
constitute a major change to the type design which would require an STC. 

• STC of major changes to the type design regardless of criticality  

• PMA of parts regardless of criticality provided they do not constitute a major 
change to the type design 

RATIONALE FOR THE ALTERNATIVE: 

This alternative would require minimal rule changes and policy revisions most of which 
can be effected through current initiatives such as the AVS SMS programs and the AIR 14 
CFRs 21, Certification procedures for products and parts, and 45, Identification and 
registration marking, revision activity as well as the CDO initiative to improve and 
disseminate requirements. 

This alternative would not adversely affect the balance of commerce and competition that 
will provide owners/operators with more sources for parts and maintenance.  That 
healthy competition will result in lower costs and higher reliability parts and services as 
companies compete for market shares. 

FAA can evaluate the impacts and benefits of this over time and if appropriate relax these 
requirements or conversely develop more stringent controls such as those proposed in the 
other alternatives via rule making. 

KEY ASSUMPTIONS: 

FAA will take actions to: 

• Clarify and reinforce rules and policy to insure the integrity of compliance findings 
and approvals, and to improve standardization, communication, and consensus 
building of requirements.   

• Include an assessment by FAA and/or its designees of any submittal for data 
approval to determine that it is properly classified as a repair or alteration or 
whether it is a major change to the type design warranting an STC.  
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• Control the safety and integrity through the data approvals which will include 
process and procedural specifications for performing the repairs, alterations and 
fabrications. 

• Improve the alignment of quality control requirements across AVS approval 
holders. 

• Address the consistency of part marking for repairs, alterations, fabrication 
(including Owner produced parts) and PMA.  

• Improve the credibility and global acceptability of FAA approved repairs, 
alterations, fabrications and PMA approvals  

IMPACT ON INDUSTRY: 

Public:  Negligible direct impact but should improve their perception of safety and help 
reduce ticket prices. 

Air Carriers:  Minimal impact because the owners/operators retain their flexibility to find 
best cost and most reliable maintenance services and replacement parts to fit their program 
needs.  However, the need for improving the consistency of major/minor repair and 
alteration determinations and compliance data development may cause some previously 
minor classifications to become major and require FAA approval  

General Aviation (Private, Non-Commercial Owners/Operators):  Negligible impact. 

Leasing Companies:  Negligible impact.  As the owner they can continue to control what 
parts and maintenance services they desire for their aircraft.  

TC/PC Holders:  Negligible impact but they will likely continue to express concerns and 
rally around any repairs, alterations, or PMAs they believe look questionable or which 
encounter service difficulties. 

STC Holders:  Negligible impact. 

Independent PMA Holders:  Negligible impact. 

TC/PC Holder Owned or Supported PMA Holders:  Negligible impact. 

Independent Repair Stations:  Negligible impact. 

TC/PC Holder Owned Repair Stations:  Negligible impact. 

IMPACT ON AIRWORTHINESS AUTHORITIES: 
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FAA:  Initial and ongoing additional workload to accomplish those actions listed in the 
Key Assumptions section above. 

Other Airworthiness Authorities:  Minimal impact, but the actions should improve other 
authorities’ confidence in the integrity of FAA approvals. 

ALTERNATIVE 2: 

WHAT IS THE ALTERNATIVE? 

Alternative 1 plus the requirement that ALL repairs, fabrications, and alterations to any 
extent on critical parts are automatically defined as a major repairs or alterations. 

 RATIONALE FOR THE ALTERNATIVE: 

This would facilitate FAA’s increased oversight of compliance data for all critical parts and 
ensure that no inappropriate work was being accomplished on such parts because it was 
misclassified as minor. 

FAA can evaluate the impacts and benefits of this over time and if appropriate relax these 
requirements or conversely develop more stringent controls such as those proposed in the 
other alternatives via rule making. 

KEY ASSUMPTIONS: 

As in Alternative 1 above plus the FAA will need to: 

• Clarify and reinforce the definition of critical parts. 

• Retain AC 43-18, Fabrication of aircraft parts by maintenance personnel 
requirements that fabrication during maintenance of any Category Parts List (CPL) 
Categories 1 or 2 parts are major repairs or alterations.   

IMPACT ON INDUSTRY: 

This alternative trumps the major/minor repair and alteration determination regulatory 
authority of owners/operators and maintenance providers under 14 CFR 43, Maintenance, 
preventative maintenance, rebuilding, and alteration for certain parts.  However, it is not 
notably inconsistent with major/minor repair and alteration determination and some of 
today’s related FAA policy such as guidance for FAA airworthiness inspectors in the Flight 
Standards Information Management System (FSIMS) Order 8900.1.  The team estimates 
that the population of parts involved and the additional number of submittals for those 
affected parts this would generate is minimal.  It would however increase the number of 
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submittals and the elapsed time for data approval for all stakeholders (TC/PC holders’ 
included) who are developing repairs, alterations, fabrications on critical parts. 

Public:  Negligible direct impact but should improve their perception of safety and help 
reduce ticket prices. 

Air Carriers:  Minimal impact since the owners/operators will retain their flexibility to 
find best cost and most reliable maintenance services and replacement parts to fit their 
program needs.  However, the need for improving the consistency of major/minor repair 
and alteration determinations and compliance data development may cause some 
previously minor repair/alteration classifications to become major and require FAA 
approval  

General Aviation (Private, Non-Commercial Owners/Operators):  Negligible impact. 

Leasing Companies:  Negligible impact.  As the owner they can continue to control what 
parts and maintenance services they desire to purchase for their aircraft.  

TC/PC Holders:  Negligible impact but they will likely continue to express concerns and 
rally around any repairs, alterations, or PMAs they believe look questionable or which 
encounter service difficulties.  This alternative still doesn’t fully address their concern that 
even the FAA doesn’t know enough about critical parts to issue such approvals. 

STC Holders:  Negligible impact. 

Independent PMA Holders:  Negligible impact. 

TC/PC Holder Owned or Supported PMA Holders:  Negligible impact. 

Independent Repair Stations:  Negligible impact. 

TC/PC Holder Owned Repair Stations:  Negligible impact. 

IMPACT ON AIRWORTHINESS AUTHORITIES: 

FAA:  Initial and ongoing additional workload accomplish those actions listed in the Key 
Assumptions section and the additional submittals for data approval. 

Other Airworthiness Authorities:  Minimal impact. 

ALTERNATIVE 3: 

WHAT IS THE ALTERNATIVE? 
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Eliminate extensive repairs of the type called “sliver repairs” by establishing a threshold of 
how much of a part can be repaired even though economically it may be feasible to go 
further with a repair rather than replace the part.   

RATIONALE FOR THE ALTERNATIVE: 

The label “sliver repair” has become synonymous with a perceived intent to circumvent 
obtaining a PMA or with someone trying to fabricate a part during maintenance without 
having to return a higher level assembly as is required under AC 43-18, Fabrication of 
aircraft parts by maintenance personnel.  This has been largely unjustified and there is no 
evidence that entities are knowingly trying to fabricate large quantities of parts for sale 
under the guise of a repair.  Since the FAA has been unsuccessful in the past at proving 
such intent, this alternative would reduce the likelihood of an applicant intentionally 
trying to make an alteration, fabrication, or a PMA look like a repair. 

KEY ASSUMPTIONS: 

Repairs to parts of any extent that restores it, short of 100% fabrication, when the applicant 
determines it is more economic to repair rather than to purchase or fabricate a complete 
new part, would no longer be permitted. 

FAA would need to establish criteria for how to determine the maximum allowable extent 
of repair whether that is percentage of the part by weight or volume, or some part 
performance based criteria.  This in effect requires that the FAA set allowable amounts of 
damage for parts beyond which they must be scrapped and a new replacement parts 
purchased.  Also, note that 14 CFR 43.13(b), Performance rules (general), does not address 
the extent of damage that may or may not be repaired versus replaced.  A rule change 
would be necessary to mandate when the FAA feels something is beyond economical 
repair which will likely vary part-to-part.  How this would be achieved is purely a 
financial consideration and not an airworthiness consideration. 

A repair, regardless of its extent, still has to show compliance to the applicable 
airworthiness standards, and be safe for operation. 

The FAA needs to take actions that improve the credibility and acceptability of FAA 
approved PMAs, repairs, alterations and STCs around the world both with other 
airworthiness authorities and with non-U.S. industry. 

TC/PC holders will be subject to the same restrictions limiting the extent of repair that can 
be made to a part. 

Logic dictates that it will appear inconsistent to not permit extensive repairs, or to force 
applicants’ for such repairs to obtain a PMA, and yet still allow: 
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• Fabrication of parts during maintenance of higher level assemblies and sub-
assemblies pursuant to AC 43-18, Fabrication of aircraft parts by maintenance 
personnel, 

• Fabrication of Owner Produced Parts, 

• Major alterations of parts to an extent greater than the allowable repair threshold 
without getting a PMA or STC.  i.e.; this alternative could just create “sliver 
alterations” as another means to do the same thing if someone is really trying to 
circumvent PMA, and  

• TC/PC holders to accomplish more extensive repairs than everyone else even if 
they issue them as design changes to be performed as alterations and not as repairs 
in the ICA. 

IMPACT ON INDUSTRY: 

Public:  Negligible 

Air Carriers:  Negligible if the repair developers just get an approval by another means 
(alteration or PMA) since most such repairs are all major and go through an FAA data 
approval process already.  This also assumes that their ability to fabricate parts during 
maintenance or as an owner produced part is not affected. 

General Aviation (Private, Non-Commercial Owners/Operators):  Negligible if the repair 
developers just get an approval by another means (alteration or PMA) since most such 
repairs are all major and go through an FAA data approval process already.  This also 
assumes that their ability to fabricate parts during maintenance or as an owner produced 
part is not affected. 

Leasing Companies:  Negligible if the repair developers just get an approval by another 
means (alteration or PMA) since most such repairs are all major and go through an FAA 
data approval process already. 

TC/PC Holders:  Since they will be held to the same repairable threshold limits they will 
likely process those that are beyond the threshold limits as design changes and not as 
repairs, and also not put them in the repair section of the ICAs. 

STC Holders:  Negligible 

Independent PMA Holders:  Negligible 

TC/PC Holder Owned or Supported PMA Holders:  Negligible 
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Independent Repair Stations:  Negligible if the repair developers just get an approval by 
another means (alteration or PMA) since most such repairs are all major and go through an 
FAA data approval process already.  This also assumes that their ability to fabricate parts 
during maintenance or to support an owner produced part is not affected. 

TC/PC Holder Owned Repair Stations:  Negligible if the repair developers just get an 
approval by another means (alteration or PMA) since most such repairs are all major and 
go through an FAA data approval process already.  This also assumes that their ability to 
fabricate parts during maintenance or as an owner produced part is not affected. 

IMPACT ON AIRWORTHINESS AUTHORITIES: 

FAA:  Negligible 

Other Airworthiness Authorities:  Could be a substantial impact.  Those authorities will 
have to accept and validate PMAs or major alterations that were formerly or still are in 
their determination, repairs.  The FAA also would not be able to accept repairs from other 
countries that exceed the allowable repair threshold limits.  

ALTERNATIVE 4: 

WHAT IS THE ALTERNATIVE? 

Eliminate all fabrication of parts during maintenance without obtaining a PMA including: 

• Fabrication of parts during maintenance of higher level assemblies and sub-
assemblies, 

• Fabrication of Owner Produced Parts, and 

• Fabrication of parts when accomplishing an STC. 

RATIONALE FOR THE ALTERNATIVE: 

This would ensure that anyone accomplishing such fabrications would not only go 
through a consistent data approval process but would also need to have a fabrication 
quality inspection system (FQIS) in place to accomplish the fabrications under the PMA 
and be subject to MIDO certificate management oversight. 

KEY ASSUMPTIONS: 

PMA of such fabrications would need to be broadly type design compatible and not 
owner/operator unique designs or custom fit parts because a PMA has certain fleet-wide 
type design installation eligibility requirements.  
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IMPACT ON INDUSTRY: 

Public:  Negligible 

Air Carriers:  Could be some impact for one-off or custom-fit type fabrications but would 
not be significant where they need to fabricate multiple parts with eligibility across the 
aircraft type design. 

General Aviation (Private, Non-Commercial Owners/Operators):  Could be significant 
impact because in GA fabrications are more often for one-off or custom-fit type 
fabrications.  It would not be significant where they need to fabricate multiple parts with 
eligibility across an aircraft type design.  Such fabrications are often done by A&P 
mechanics and could not meet the FQIS quality system requirements for producing 
multiples of the parts. 

Leasing Companies:  Negligible 

TC/PC Holders:  Negligible 

STC Holders:  Could be an impact to STC holders who are fabricating during maintenance 
when accomplishing the STC alteration in their repair station or DAS and would now need 
a PMA and an FQIS. 

Independent PMA Holders:  Negligible 

TC/PC Holder Owned or Supported PMA Holders:  Negligible 

Independent Repair Stations:  Negligible assuming their fabrication design data approval 
and existing quality system could easily be translated into a PMA. 

TC/PC Holder Owned Repair Stations:  Negligible assuming their fabrication design data 
approval and existing quality system could easily be translated into a PMA. 

IMPACT ON AIRWORTHINESS AUTHORITIES: 

FAA:  Increase in PMAs to be processed and overseen.  This could be substantial especially 
for GA applications. 

Other Airworthiness Authorities:  Negligible.  They would likely welcome the increased 
consistency and visibility provided by all fabrications being a PMA. 

ALTERNATIVE 5: 

WHAT IS THE ALTERNATIVE? 
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Require a new TC or a STC for any [product] fitted with non-TC/PC holder developed 
repairs, [alterations] or PMA on critical parts.  [This Alternative was proposed by a TC/PC 
holder] 

RATIONALE FOR THE ALTERNATIVE: 

This is based on the TC/PC holder’s assumption that: 

a.) An STC requires a higher level of compliance than a PMA or repairs and alterations. 
 i.e.; that all of the same compliance showing requirements (tests and analyses) that 
were done for the original TC will be re-done for the STC or the new TC, 

b.) it would relieve the original TC/PC holder of any obligations for the remaining 
parts of the product that were originally manufactured by them, and  

c.) it would make the original TC/PC holders ICAs no longer applicable to the product 

The AVS RAF Team considers all of these assumptions to be erroneous without major 
changes to today’s regulations.  It is unlikely that the aftermarket community would be 
willing to accept full and complete responsibility for a product just because they 
accomplished a repair, alteration or PMA of a critical part or parts in the larger product. 

KEY ASSUMPTIONS: 

FAA will need to: 

• Reach clear consensus with industry as to what constitutes “safety critical” parts 
since there is much more at stake economically in this alternative.  The TC/PC 
holder’s definition presented with their recommendation is currently different and 
more encompassing than the FAA’s. 

• Change rules and policy to permit non-TC/PC holder developed repairs, alterations 
and PMAs to be approved via STC since applicants who can no longer get repair, 
alteration, or PMA Test & Computation data approvals will be looking for another 
avenue to get an approval. 

• Get FCAAs to accept FAA STCs for export that are actually repairs, alterations or 
replacement parts and are not major changes to the type design under 14 CFR 21.93, 
Classification of changes in type design, and 

• Conduct rulemaking to transfer total responsibility to a new TC holder if we 
required a new TC for a product that incorporates a non-TC/PC holder developed 
repairs or PMA of a critical part. 
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IMPACT ON INDUSTRY: 

Public:  Negligible impact if non-TC/PC holders are able to obtain STCs for repairs and 
alterations they develop, otherwise the increase operating costs of owners/operators 
would be passed on in ticket costs. 

Public perception of safety may be slightly improved, but their perception that FAA 
(government) is in bed with big industry would be confirmed. 

Air Carriers:  Costs would increase due to less competition on high cost critical parts and 
due to recordkeeping and other requirements for STCs.  They would lose the ability to 
fabricate certain owner produced parts.  Also, they would be heavily impacted by the 
original TC/PC holder walking away from any further support for the product, its 
warranty, the ICAs, and maintenance.  They may feel compelled to only buy original 
TC/PC holder repairs and parts in order to avoid fragmentation of their fleet from a 
product support standpoint. 

General Aviation (Private, Non-Commercial Owners/Operators):  Costs would increase 
due to less competition on high cost critical parts and due to recordkeeping requirements 
for STCs.  They would no longer be able to locally fabricate certain parts and would be 
more dependent on TC/PC holders some of whom are no longer in business today. 

Leasing Companies:  Costs would increase due to less competition on high cost critical 
parts and due to recordkeeping requirements for STCs. 

TC/PC Holders:  They would gain additional sales of repairs, alterations, and replacement 
parts.  Their customers would demand more product support to develop data and 
approvals and to supply parts. 

STC Holders:  Existing STC holders have negligible impact but there would be a 
proliferation of new STCs or of TCs that were formerly approved as repairs, alterations or 
PMAs.  

Independent PMA Holders:  Would have to apply for STCs or perhaps even a TC on 
products with their critical parts in them.  It is likely that they would not be able to or be 
willing to do so. 

TC/PC Holder Owned or Supported PMA Holders:  They would likely gain additional 
sales due to owner operators’ not wanting to jeopardize their product support and 
warranties. 

Independent Repair Stations:  Repair and alteration development on critical parts would 
become uneconomic.  Fabrication of certain parts would no longer be permitted. 
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TC/PC Holder Owned Repair Stations:  Would realize increased business on their own 
product lines as TC/PC holders funnel data approvals directly to their own repair stations. 
 However, they would lose other business because they would be unable to develop 
repairs, alterations and PMAs on other TC/PC holders’ product lines without getting an 
STC. 

IMPACT ON AIRWORTHINESS AUTHORITIES: 

FAA:  The impact of implementing this Alternative has substantial regulatory implications 
unless a clear case can be made in the interest of safety.  i.e.; substantiation that non-TC/PC 
holder developed designs for repairs, alterations and PMAs are less safe than those of 
TC/PC holders. 

Other Airworthiness Authorities:  The ramifications are substantial for FAA not accepting 
foreign non-TC/PC holder repairs, alterations, and replacement parts or for if the FAA has 
to issue an STC to validate those submittals.  Also, there would be substantial international 
impact if original TC/PC holders were permitted to walk away from any culpability in the 
product they originally manufactured. 
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ALTERNATIVE 6: 

WHAT IS THE ALTERNATIVE? 

Do not permit any non-TC/PC holder developed repairs, alterations, fabrications, and 
PMA on “safety critical” parts except for PMA identicality by license agreement and STC.  
[This Alternative was proposed by a TC/PC holder] 

RATIONALE FOR THE ALTERNATIVE: 

This is based on the TC/PC holder’s belief that: 

a.) no one but the TC holder has sufficient data, understanding of the product as a 
complete system, understanding of the compliance showings, and corporate 
developmental knowledge to deal with such critical and complex parts, and 

b.) an STC requires a higher level of compliance than a PMA or repairs and alterations.  
i.e.; that all of the same compliance showing requirements (tests and analyses) that 
were done for the original TC will be re-done for the STC.  

The AVS RAF Team considers these assumptions to be erroneous. 

KEY ASSUMPTIONS: 

FAA will need to reach clear consensus with Industry regarding what constitutes “safety 
critical” parts since there is much more at stake economically in this Alternative.  The 
TC/PC holder’s definition is currently more encompassing than FAA’s. 

TC/PC holders will be subject to the same restrictions. 

Unless the FAA is willing to permanently exclude all but the TC/PC holder from 
repairing, altering, fabricating and manufacturing certain critical parts; the FAA will need 
to: 

• Change rules and policy to require non-TC/PC holder developed repairs, 
alterations and PMAs of critical parts to be approved by STC since applicants who 
could no longer get repair, alteration, fabrication or PMA Test & Computation data 
approvals, and 

• Get FCAAs to accept FAA STCs for export that are actually repairs, alterations or 
replacement parts but are not major changes to the type design under 14 CFR 21.93, 
Classification of changes in type design. 
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IMPACT ON INDUSTRY: 

Public:  Negligible impact if non-TC/PC holders are able to obtain STCs for repairs and 
alterations they develop, otherwise the increase operating costs of owners/operators 
would be passed on in ticket costs.  The public perception of safety may be slightly 
improved, but their perception that FAA (government) is in bed with big industry would 
be confirmed. 

Air Carriers:  Costs would increase due to less competition on high cost critical parts and 
due to recordkeeping and other requirements for STCs.  They would lose the ability to 
fabricate certain owner produced parts.   

General Aviation (Private, Non-Commercial Owners/Operators):  Costs would increase 
due to less competition on high cost critical parts and due to recordkeeping requirements 
for STCs.  They would no longer be able to locally fabricate certain parts and would be 
more dependent on TC/PC holders some of whom are no longer in business today. 

Leasing Companies:  Costs would increase due to less competition on high cost critical 
parts and due to recordkeeping requirements for STCs. 

TC/PC Holders:  They would gain additional sales of repairs, alterations, and replacement 
parts.  Their customers would demand more product support to develop data and 
approvals and to supply parts. 

STC Holders:  Existing STC holders have negligible impact but there would be a 
proliferation of new STCs that were formerly approved as repairs, alterations or PMAs.  

Independent PMA Holders:  Would have to apply for STCs on critical parts. 

TC/PC Holder Owned or Supported PMA Holders:  They would likely gain additional 
sales due to reduced competition from after market companies. 

Independent Repair Stations:  Repair and alteration development on critical parts would 
become uneconomic.  Fabrication of certain parts would no longer be permitted. 

TC/PC Holder Owned Repair Stations:  Would realize increased business on their own 
product lines as TC/PC holders funnel data approvals directly to their own repair stations. 
 However, they would lose other business because they would be unable to develop 
repairs, alterations and PMAs on other TC/PC holders’ product lines without getting an 
STC. 
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IMPACT ON AIRWORTHINESS AUTHORITIES: 

FAA:  The impact of implementing this Alternative from a political and rulemaking 
standpoint is substantial unless a clear case can be made in the interest of safety.  i.e.; 
substantiation that non-TC/PC holder developed designs for repairs, alterations and 
PMAs are less safe than those of TC/PC holders. 

Other Airworthiness Authorities:  The political ramifications are substantial for FAA not 
accepting foreign non-TC/PC holder developed repairs, alterations, and replacement parts 
or if FAA must issue an STC to validate those submittals. 

ALTERNATIVE 7: 

WHAT IS THE ALTERNATIVE? 

In addition to any of the above alternatives; minimize the number of forms that a FAA data 
approval takes such as creating a single FAA Form, electronically archived, that would be 
required to be used by FAA employees or any designees for executing FAA data 
approvals. 

RATIONALE FOR THE ALTERNATIVE: 

As noted in CONCLUSION 9 of this study, the lack of clarity, awareness, and ability to locate 
FAA data approvals has added to the confusion around post TC continued operational 
safety management of products and approvals.  Other airworthiness authorities have also 
expressed concern over the variety of forms FAA approvals take and the apparent lack of 
documentation consistency.  Over the years the FAA has worked to standardize evidence 
of approvals for certain delegations like DERs using FAA Form 8110-3 but has not done so 
for all approval types.  The ability to evidence all FAA data approvals through a 
standardized means that is electronically archived and available to be searched and 
overseen by FAA personnel would be of great benefit to FAA and other airworthiness 
authorities. 

KEY ASSUMPTIONS: 

• The FAA can leverage the existing AVS Electronic File Service (EFS) portion of the 
SMART automation integration initiative.  The AVS RAF Team is aware of past 
cases where FAA approvals could not be located and the FAA had to go to the 
companies and designees to retrieve copies. 

• This recommendation would need to consider how to replace or align existing Form 
337, designee and delegated organization forms and issue appropriate policy to 
define allowable form s for data approval. 
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• The EASA transition model should be looked at as a means to grandfather the 
acceptance and re-identification of existing and past data approvals. 

IMPACT ON INDUSTRY: 

TC/PC Holders, STC Holders, General Aviation, and Air Carriers:  Negligible since 
existing designee and delegated organization approval FAA Forms could be used in 
conjunction with, or replaced by, a new single FAA Form to be used by FAA personnel 
and all delegations. 

Public, Leasing Companies, Independent PMA Holders, TC/PC Holder owned or 
supported PMA Holders, Independent Repair Stations, and TC/PC Holder Owned 
Repair Stations:  Negligible. 

IMPACT ON AIRWORTHINESS AUTHORITIES: 

FAA:  Negligible, existing FAA approvals such as letters, e-mails, etc.  would be replaced 
with a new single FAA Form to be used by all FAA personnel executing FAA approvals of 
data. 

Other Airworthiness Authorities:  Would welcome improved consistency in the evidence 
of FAA approvals being exported to their countries. e.g.; Similar to the JAA and EASA 
Form 1 approvals. 

EVALUATION AND SELECTION OF THE ALTERNATIVES: 

OVERVIEW OF THE EVALUATION 

Before considering the alternatives, it is important to briefly review key assumptions AVS 
RAF Team agreed on regarding the global operating environment trends, work processes 
and cultural issues which affect the development and evaluation of potential solutions.  
Both FAA and Industry must deal with these pressures in a balanced and fair way.  The 
AVS RAF Team made the following assumptions that impact all the alternatives 
considered: 

• Overall demands for safe products, services and certification products will increase 
because of rising pressures for both real and perceived safety improvements. 

• The trend toward globalization of the aviation industry will continue and result in 
an increased demand for international services.  This is inexorably linked to the 
need for freer flow and acceptance of repair and alteration data and parts. 

• Competition in the global aviation industry will continue to increase due to 
competition from international maintenance providers and manufacturers.  This 



AVS REPAIR, ALTERATION AND FABRICATION TEAM STUDY 
APPENDIX B:  ALTERNATIVES EVALUATION PROCESS 

 

 
 AVS RAF Team  B-18 

will create the demand for more timely and responsive rulemaking and certification 
services, such as approvals, from the FAA. 

• Solutions need to: 

1. Allow maximum flexibility, and minimum cost to industry while 
maintaining an acceptable level of safety (real and perceived) for the flying 
public. 

2. Maintain a consistent level of repair, alteration, and PMA design data 
certitude, including assessment of system effects on the products.  It must be 
emphasized that a “comparable level of certitude” does not mean that the 
same compliance methods must be repeated or are applicable in every case.  
The current rules and policy do not require that.  The compliance method 
although it may be different must show that the certification basis of the 
product is not invalidated and that an unsafe condition is not introduced.  
The objective of the FAA when making approvals, based in current rules and 
policy, is to achieve a common acceptable level of safety even though the 
acceptable methods of showing compliance vary depending upon the type of 
approval being sought and the criticality and scope of the repair, alteration, 
PMA or design change (i.e.; a TC holder’s design change or an STC). 

3. Maintain a consistent level of quality system and process specification 
control for repairs, alterations, fabrication, and production of like parts. 

COMMON STRENGTHS 

The AVS RAF Team members identified a set of specific business process and cultural 
changes factors that affect any alternatives and AVS’s ability to meet the challenges posed 
by the future environment.  It is assumed that all alternatives will require greater emphasis 
on, or increased use of, the following: 

• Delegation and designee management; 

• The ability to transition to, and be compatible with, ODA and CDO systems 
engineering approaches; 

• AVS Engineers and Inspectors will be trained in an integrated way and be 
empowered to work in a standardized, cooperative fashion when overseeing 
and/or performing approvals of repairs and alterations; 
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• AVS and specifically AIR and AFS need to move closer to a common understanding 
and application of safety management systems as a tool.  This includes moving 
towards: 

1. A more consistent understanding and use of risk analysis 
methods/processes 

2. Agreement on what is or is not a risk to safety within the each 
organization’s respective areas of responsibility including what 
constitutes critical parts and components,  

3. Increased standardization of terminology, and  

4. Increased consistency and traceability in processing FAA approvals,  

• Employees who are empowered and trained to think critically and systemically 
with regards to rulemaking and policy development so that in the future we do not 
recreate conflicting policy nor make decisions and give stakeholders conflicting 
answers or approvals. 

• Automation as a means of efficiently developing and sharing a central repository of 
corporate knowledge accessible to all AVS employees and stakeholders; and for 
more efficiently communicating and exchanging data with external stakeholders; 

COMMON WEAKNESSES 

There were certain common weaknesses through some of the alternatives which were that 
the alternative(s): 

• Would require substantial regulatory and policy restructuring that in some cases 
would put FAA out of alignment with other airworthiness authorities around the 
world with whom we have done much work in the past to harmonize definitions 
and requirements. 

• Would stifle commercial competition by creating an un-level playing field that 
favors the TC/PC holders thus having a notable negative impact on 
owners/operators and aftermarket companies seeking to develop repairs, 
alterations or replacement parts. 

• Assumed that no one but the TC/PC holder, including the FAA, knows enough 
about a type certificated product to be able to develop safe repairs, alterations, and 
replacement parts and provide an adequate level of consistency, certitude, and 
oversight of approvals granted for safety critical complex parts.  
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• Were based on a perception that many unscrupulous stakeholders are intentionally 
trying to circumvent or manipulate regulations and policy to avoid obtaining a 
PMA or STC approval, and 

• Were not supported by any substantive evidence or data of a systemic threat to 
safety or that the alternative would have a substantive beneficial effect on safety. 

ALTERNATIVES SELECTION 

Based on the above, Alternatives 1, 2 and 7 were identified as the most viable.  The AVS 
RAF team also determined that other alternatives, or portions of each, were not necessarily 
ruled out.  Periodic evaluations of the progress should be conducted on any actions taken 
as a result of this study.  Based on the findings of those evaluations some of the more 
aggressive alternatives could be reconsidered in the future if necessary.  In light of the AVS 
RAF Team’s conclusions and assessment of the alternatives, the AVS RAF Team’s 
recommendations documented earlier in this report were developed. 

 
 

# end # 
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Term, Acronym, Phrase Definition Source 
A   

Accident An unplanned event or series of events 
resulting in death, injury, occupational illness, 
or damage to or loss of equipment or 
property, or damage to the environment. 

AVS Doctrine 

Accident An unplanned event or series of events that 
results in death, injury, or damage to, or loss 
of, equipment or property. 

JPDO SMS 
Standard v1 
12/15/06 

Accident Precursor A condition or combination of conditions that 
precedes and signals the potential occurrence 
of an event. 

AIR SMS 
Operational 
Overview 
Document 

ACO Aircraft Certification Office  

ACSEP Aircraft Certification Systems Evaluation 
Program 
 

 

Actor   The entity that performs the activity (uses the 
tool).   May be a person, organization (e.g.  
AIR-100), or a system (e.g., CMIS) 

AIR SMS 
Operational 
Overview 
Document 

AD  
 

Airworthiness Directive  

AEG   
 

Aircraft Evaluation Group  

AFS   
 

Flight Standards Service  

AGC   
 

Office of General Counsel  

AIR Aircraft Certification Service  

Air Transportation 
System 

The entirety of the aviation system, including 
the FAA; entities that design, manufacture, or 
operate aircraft or components of aircraft; 
training entities; people; infrastructure; and 
other systems and subsystems. 

AVS Doctrine 
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Term, Acronym, Phrase Definition Source 
Aircraft Accident An occurrence associated with the operation 

of an aircraft which takes place between the 
time any person boards the aircraft with the 
intention of flight and until such time as all 
such persons have disembarked, and in 
which any person suffers death or serious 
injury, or in which the aircraft receives 
substantial damage 

AVS Doctrine 

Aircraft Accident An occurrence associated with the operation 
of an aircraft which takes place between the 
time any person boards the aircraft with the 
intention of flight and until such time as all 
such persons have disembarked, and in 
which any person (including those on the 
ground injured as a result of the essential 
operation of the flight) suffers death or 
serious injury, or in which the aircraft 
receives substantial damage.   
This definition excludes maintenance, ramp 
positioning and ground personnel 
movement, unless injuries are a direct result 
of the aircraft’s action or malfunction. 

Risk Analysis 
Specification 
v7.0 10/11/06 

Aircraft Incident An occurrence other than an accident, 
associated with the operation of an aircraft, 
that affects or could affect the safety of 
operations 

AVS Doctrine 
Risk Analysis 
Specification 
v7.0 10/11/06 

Alteration The modification of a product or appliance 
from one configuration to another airworthy 
configuration using accepted or approved 
alteration data as appropriate, including data 
approved under 14 CFR 21 for type design 
changes. 

14 CFRs 1.1 
and 43 

Analysis The process of identifying a question or issue 
to be addressed, examining the issue, 
investigating the results, interpreting the 
results, and possibly making a 
recommendation.  Analysis typically involves 
using scientific or mathematical methods for 
evaluation. 

JPDO SMS 
Standard v1 
12/15/06 

ASE Aviation Safety Engineer  
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Term, Acronym, Phrase Definition Source 
ASI Aviation Safety Inspector  

Assess   Reviewing and comparing for accuracy or 
validity 

AIR SMS 
Operational 
Overview 
Document 

Assessment Process of measuring or judging the value or 
level of something. 

JPDO SMS 
Standard v1 
12/15/06 

Asset An item of significance to the FAA, or other 
party within the aviation community, that 
may be owned, managed, physically located, 
provide a service, require maintenance 
and/or preservation, monitored, and/or 
monetarily assessed. 

AIR SMS 
Operational 
Overview 
Document 

Audit A scheduled or unscheduled review of an 
organization’s operations to determine the 
level of compliance with established 
standards or protocols 

AVS Doctrine 

Audit Formal reviews and verifications to evaluate 
conformity with policy, standards, and 
contractual requirements. 
Internal audit – an audit conducted by, or on 
behalf of, the organization being audited. 
External audit – an audit conducted by an 
entity outside of the organization being 
audited. 

JPDO SMS 
Standard v1 
12/15/06 

Automated System Mechanized actor performing an activity (i.e.  
CMIS) 

AIR SMS 
Operational 
Overview 
Document 

Aviation System   The set of organizations, regulations, designs, 
manufacturing, operations, maintenance, 
oversight and environment in which aircraft 
are operated. 

AIR SMS 
Operational 
Overview 
Document 

AVS Office of Aviation Safety  

B   
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Term, Acronym, Phrase Definition Source 
Business Architecture   A set of blueprints that define the AIR SMS 

and thereby guide the structure and 
operation of AIR.  It is a tool which can be 
used to determine how AIR can most 
effectively and efficiently achieve its’ current 
and future objectives.  It is also the discipline 
of monitoring the As-Is (i.e., current state), 
defining the To-Be (i.e., future state), and 
developing the transition plan that accounts 
for the people, processes, information, 
services, and technology required to 
implement the plan. 

AIR SMS 
Operational 
Overview 
Document 

Business Rule   Guidance that there is an obligation 
concerning conduct, action, practice, or 
procedure within a particular activity or 
sphere.  A declaration of policy or condition 
that must be satisfied within the business. 

AIR SMS 
Operational 
Overview 
Document 

C   

Causes Underlying circumstances or occurrences that 
contribute to, directly cause, or indirectly 
cause, the event.   
For example: recent changes to operating 
environment that conflict with training; 
material defect; improper or inadequate 
monitoring; convective weather.   
Note the relationship to hazard, in that causes 
are those hazards that were manifested in a 
particular event. 

Risk Analysis 
Specification 
v7.0 10/11/06 

Certificate Management   A discretionary audit method by which the 
FAA monitors a design and/or production 
approval holder’s continued compliance with 
those pertinent regulations that govern the 
design control and manufacturing of its 
particular products or parts thereof. 

AIR SMS 
Operational 
Overview 
Document 

Certification   FAA process for approving an applicant’s 
showing of compliance.  The approval aspect 
of D&PA. 

AIR SMS 
Operational 
Overview 
Document 



AVS REPAIR, ALTERATION AND FABRICATION TEAM STUDY 
APPENDIX C:   AVS RAF TEAM ACRONYMS AND GLOSSARY 

 
 AVS RAF Team  5

Term, Acronym, Phrase Definition Source 
CDO  Certified Design Organization - An 

organization that has been selected, 
examined, and certified by the Administrator 
to have an enhanced system of engineering 
design and testing capabilities controlled by 
appropriate processes and safeguards to 
ensure design compliance with specific 
airworthiness standards. 

AIR SMS 
Operational 
Overview 
Document 

CFR Code of Federal Regulations  

Change   Change is the essence of continual 
improvement by defining, refining, and 
adapting the organization’s business 
processes and systems in the context of an 
ever-changing environment.  It is not an 
external event that is imposed on an 
organization or individual.   

AIR SMS 
Operational 
Overview 
Document 
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Term, Acronym, Phrase Definition Source 
Change Leadership    Application of actions, skills and behaviors in 

order to achieve successful and lasting 
change via a leadership framework.  
Leadership in this context however is not the 
sole responsibility of the “management.”  
Successful change is accomplished and 
sustained by cultivating a network of leaders 
at all levels of the organization who share a 
common vision, commitment and passion for 
achieving the desired outcomes.  The 
framework must provide: 
Clearly defined and understood roles and 
responsibilities, authority and accountability 
of all stakeholders. 

Clearly defined and commonly understood 
vision, mission and a framework program 
plan to achieve the organizations strategic 
objectives. 

Timely identification and mitigation of 
barriers that might prevent the continuous 
improvement of business processes, systems 
and the efficient achievement of the 
organizations mission. 

Timely and consistent corporate decision 
making that supports integrated systems 
approaches to business processes, product 
realization, and customer service. 

Structure, skills, and systems that is aligned 
and supportive of achieving the goals for any 
desired change. 

AIR SMS 
Operational 
Overview 
Document 

Compliance   Demonstration of adherence to applicable 
FAA regulations/standards in support of 
FAA certification 

AIR SMS 
Operational 
Overview 
Document 

Conditional Probability The probability that a condition or outcome 
will occur, given that a base event has 
occurred. 

Risk Analysis 
Specification 
v7.0 10/11/06 
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Term, Acronym, Phrase Definition Source 
Conditions Alternative states of the system when the 

event occurs.   
For example:  an aircraft component failure 
may occur during flight, or on the ground; 
the departure of key personnel may occur 
during a tight employment environment or 
one in which many people are seeking work. 

Risk Analysis 
Specification 
v7.0 10/11/06 

Continual Improvement A set of activities an organization routinely 
carries out to enhance its ability to meet 
requirements in response to ongoing system 
feedback.  Continual improvement can be 
achieved by carrying out internal audits, 
performing management reviews, analyzing 
data, and implementing corrective and 
preventive actions 

AVS Doctrine 

Control See safety risk control  

COS  Continued Operational Safety  

Critical 
Part/Component 

A part/component which if it were to 
malfunction or fail could reasonably be 
expected to directly result in an unsafe 
condition. 
Includes, but is not limited to: 
Those subject to an Airworthiness Limitation 
or an Airworthiness Directive, and those 
which are part of a system were any safety 
assessment required by the CFR relies on 
their level of performance to preclude an 
unsafe condition OR their failure to perform 
the intended function is not covered to a 
depth required by regulation or policy. 

Consistent 
with: AIR SM 
Program; 
AC39-8; NTSB 
Recs.  A-06-36, 
37, 38; NTSB 
Report SR-
06/02; and 
with EASA 
definitions 
 

Customer Intended recipient of process/task output  
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Term, Acronym, Phrase Definition Source 
Customer  The individual or organization that receives a 

product or service that is the result of a 
process.  The customer may be internal to 
AIR, such as individuals involved in other 
functions or external such as other FAA 
organizations, manufacturers, operators, 
maintenance and repair facilities, National 
Transportation Safety Board (NTSB), other 
aviation authorities or end users. 

AIR SMS 
Operational 
Overview 
Document 

D   

D&PA  Design and Production Approval: Process for 
approving an applicant’s design and 
production system.  This involves 
determining if an applicant meets the 
requirements to obtain the desired 
certification approval, via certifying the 
applicants design, production system, and 
Safety Management System as compliant 
with applicable regulations and 
requirements. 

AIR SMS 
Operational 
Overview 
Document 

Decide   The passing of judgment in consideration of 
risks 

AIR SMS 
Operational 
Overview 
Document 

Delegation   The explicit decision to grant authorization to 
a qualified private person or organization to 
perform certification related function on 
behalf of the Administrator.   

AIR SMS 
Operational 
Overview 
Document 

Designee   Private persons (i.e., individuals) or 
organizations delegated to act as 
representatives of the Administrator. 

AIR SMS 
Operational 
Overview 
Document 

Develop   Create AIR SMS 
Operational 
Overview 
Document 
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Term, Acronym, Phrase Definition Source 
Directly result in an 
unsafe condition 

Directly means the failure of a part which: 
Is not the result of, or dependent upon, the 
prior failure of another part or system.  (Same 
as EASA’s Primary Failure), and 
The unsafe condition is not created by a 
subsequent failure of a protection provided 
for by the airworthiness requirements. 

 

Discretionary Authority Our ability as a regulatory entity to decide, 
i.e., to apply judgment in, how we evaluate 
applicants’ regulatory compliance. 

AIR SMS 
Operational 
Overview 
Document 

Doctrine A statement of fundamental government 
policy 

AVS Doctrine 

Documentation Information or meaningful data and its 
supporting medium (e.g., paper, electronic, 
etc.).  In this context, it is distinct from records 
because it is the written description of 
policies, processes, procedures, objectives, 
requirements, authorities, responsibilities, or 
work instructions. 

JPDO SMS 
Standard v1 
12/15/06 

E   

EASA European Aviation Safety Agency  

Effectiveness A measure of how well desired outcomes are 
achieved, generally in reference to a specified 
standard.  Effectiveness in a safety 
management system (SMS) refers to the 
results of risk management activities in terms 
of the applicable standard and the intended 
results 

AVS Doctrine 

Emergency A circumstance that requires immediate 
action to be taken. 

Risk Analysis 
Specification 
v7.0 10/11/06 

Enforcement   Process for applying either administrative or 
financial sanction against a holder of an FAA 
approval based on evidence of improper 
performance 

AIR SMS 
Operational 
Overview 
Document 
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Term, Acronym, Phrase Definition Source 
Evaluate   Examine, by means of objective evidence, that 

a process or activity is compliant with a set of 
criteria.  (Note; evaluation does not involve 
risk assessment -- risks have already been 
considered during the establishment of the 
guidance/policy that the evaluation is being 
performed to).   

AIR SMS 
Operational 
Overview 
Document 

Evaluation A functionally independent review of 
company policies, procedures, and systems.  
If accomplished by the company itself, the 
evaluation should be done by an element of 
the company other than the one performing 
the function being evaluated.  The evaluation 
process builds on the concepts of auditing 
and inspection.  An evaluation is an 
anticipatory process, and is designed to 
identify and correct potential findings before 
they occur.  An evaluation is synonymous 
with the term systems audit. 

JPDO SMS 
Standard v1 
12/15/06 

Event The triggering occurrence, condition, failure, 
malfunction, or circumstance to be evaluated 
in the risk analysis. 

Risk Analysis 
Specification 
v7.0 10/11/06 

Expert Opinion Data, in the form of informed point of view, 
received from an individual or group of 
individuals with specialized knowledge or 
experience in the subject matter. 

Risk Analysis 
Specification 
v7.0 10/11/06 

F   

Fabrication Producing replacement and modification 
parts or repair details without holding a 
production approval issued under 14 CFR 21, 
either as a.) Owner/operator produced parts 
or b.) Pursuant to accomplishing maintenance 
or alterations under the applicable 
maintenance and alteration airworthiness 
standards and policy.  

 

Fail Safe A characteristic of a system whereby any 
malfunction affecting the system safety will 
cause the system to revert to a state that is 
known to be within acceptable risk 
parameters. 

AIR SMS 
Operational 
Overview 
Document 
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Term, Acronym, Phrase Definition Source 
Fatal Accident An occurrence associated with the operation 

of an aircraft which takes place between the 
time any person boards the aircraft with the 
intention of flight and until such time as all 
such persons have disembarked, and in 
which any person (including those on the 
ground injured as a result of the essential 
operation of the flight) suffers a fatal injury.   
This definition excludes maintenance, ramp 
positioning and ground personnel 
movement, unless injuries are a direct result 
of the aircraft’s action or malfunction. 

Risk Analysis 
Specification 
v7.0 10/11/06 

Finding Determination that the applicant meets all 
applicable regulatory requirements.  Discreet, 
individual regulatory findings can support 
the overall compliance determination that 
leads to an approval. 

AIR SMS 
Operational 
Overview 
Document 

FSDO Flight Standards District Office  

Functional Requirements A description of the intended 
behavior/action/performance of the system.  
In the context of this Standard, functional 
requirements allow the SMS developer to 
focus on intended behaviors/functions rather 
than implementing the exact steps, provided 
that the organization’s processes map 
functionally to the intent of the steps 
described in this Standard. 

JPDO SMS 
Standard v1 
12/15/06 

G   

GAO Government Accountability Office  

H   

Hazard Condition, object or activity with the potential 
of causing injuries to personnel, damage to 
equipment or structures, loss of material, or 
reduction of ability to perform a prescribe 
function. 

ICAO 
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Term, Acronym, Phrase Definition Source 
Hazard Any existing or potential condition that can 

lead to injury, illness, or death to people; 
damage to or loss of a system, equipment, or 
property; or damage to the environment.   
A hazard is a condition that is a prerequisite 
to an accident or incident.   
Note that a hazard may or may not result in a 
situation of high risk. 

AVS Doctrine 

Hazard Any existing or potential condition that can 
lead to injury, illness, or death to people; 
damage to or loss of a system, equipment, or 
property; or damage to the environment.   
A hazard is a condition that is a prerequisite 
to an accident or incident. 

JPDO SMS 
Standard v1 
12/15/06 

Hazard Condition, occurrence, or circumstance that 
could lead to or contribute to an undesired 
event.  Sometimes termed “threat.” 

Risk Analysis 
Specification 
v7.0 10/11/06 

I   

Incident A near miss episode, malfunction, or failure 
without accident-level consequences that has 
a significant chance of resulting in accident-
level consequences. 

JPDO SMS 
Standard v1 
12/15/06 

Input   That which is consumed by an activity.  
Output may be electronic data, information, 
knowledge, physical product, or intellectual 
property.   

AIR SMS 
Operational 
Overview 
Document 

Inspection   The verification that an asset conforms to a 
design, usually involving measurement to a 
set of criteria. 

AIR SMS 
Operational 
Overview 
Document 

Integrated Defenses   The set of safety protections that work 
together to prevent a bad outcome. 

AIR SMS 
Operational 
Overview 
Document 

Investigation   An examination, initiated by an accident, 
incident or trend, of any factors that are 
related and/or contributed to the accident, 
incident, or trend. 

AIR SMS 
Operational 
Overview 
Document 

J   
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Term, Acronym, Phrase Definition Source 
JAA Joint Airworthiness Authorities  

JPDO Joint Planning Development Office:  A 
coalition of Departments of Transportation, 
Defense, Homeland Security, Commerce, 
NASA, FAA and Office of Science and 
Technology to guide and oversee the 
development and implementation of the Next 
Generation Air Transportation System.  
(Vision 21 -  Century of Aviation 
Reauthorization Act) 

AIR SMS 
Operational 
Overview 
Document 

K   

L   

Learning Organization   A group of people who are continually 
enhancing their capabilities to create the 
future they want.  The basic rationale for such 
organizations is that in situations of rapid 
change only those that are flexible, adaptive 
and productive will excel.   

AIR SMS 
Operational 
Overview 
Document 

Likelihood The estimated probability or frequency, in 
quantitative or qualitative terms, of a 
hazard’s effect. 

AVS Safety 
Management 
System 
Doctrine 
JPDO SMS 
Standard v1 
12/15/06 

Likelihood Often used as an alternative term for 
‘Probability’.  However, ‘Likelihood’ has a 
specific definition in statistics that differs 
from probability.   
Therefore, the RAS will use the term 
‘Probability’.   

Risk Analysis 
Specification 
v7.0 10/11/06 

Line management Management structure that operates the 
production/operational system. 

JPDO SMS 
Standard v1 
12/15/06 

M   

MIDO   Manufacturing Inspection District Office  

MIO   Manufacturing Inspection Office  
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Term, Acronym, Phrase Definition Source 
MISO   Manufacturing Inspection Satellite Office  

MMF   Manufacturers Maintenance Facility  

Modification Part A newly manufactured or fabricated part or 
a used airworthy part that is to be installed 
in a product when performing an alteration 
of a product. 

14 CFRs 21 and 
43 

   

N   

NASIP   National Aviation Safety Inspection Program  

NRS   National Resource Specialist  

National Airspace 
System 

The common network of U.S.  airspace; air 
navigation facilities, equipment and services, 
airports or landing areas; aeronautical charts, 
information services; rules, regulations and 
procedures, technical information, and 
manpower and material.  Included are system 
components shared with the military. 

AVS Doctrine 

Nonconformity Non-fulfillment of a requirement.   

This includes but is not limited to 
noncompliance with Federal regulations.   

It also includes an organization’s 
requirements, policies, and procedures as 
well as requirements of safety risk controls 
developed by the organization. 

JPDO SMS 
Standard v1 
12/15/06 

O   

ODA Organizational Designation Authorization  

ODAR Organizational Designated Airworthiness 
Representative 

 

OIG Office of Inspector General  

OJT On the Job Training  

OMB Office of Management and Budget  
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Term, Acronym, Phrase Definition Source 
Organizational Accident 
  

Organizational accidents are those in which 
latent conditions, arising mainly from 
management decisions, processes or cultural 
influences, are added to local triggering 
conditions, such as weather or location.  
These conditions can coalesce to produce an 
accident, usually but not always when they 
are combined with active failures like errors 
and procedural violations 

AIR SMS 
Operational 
Overview 
Document 

Organizational Decisions 
  

Decisions which consider the full impact 
throughout the Aircraft Certification Service 
including the impact on the related oversight 
of products and services. 

AIR SMS 
Operational 
Overview 
Document 

Organizational Issues   Breakdowns that occur within an 
organization’s decision making processes, 
communication processes and culture.   

AIR SMS 
Operational 
Overview 
Document 

Output What piece of information results from the 
process? Be specific on the type of data.  A 
noun. 

 

Output   That which is produced by an activity.  
Output may be electronic data, information, 
knowledge, physical product, or intellectual 
property. 

AIR SMS 
Operational 
Overview 
Document 

Output The result or product of an organization’s 
productive processes (i.e., the 
production/operational system). 

JPDO SMS 
Standard v1 
12/15/06 

Oversight The act of supervision, monitoring, and 
tracking of designee and delegated 
organization activities to ensure that 
authorized functions are performed in 
accordance with the appropriate regulations, 
policies, and procedures. 

AIR SMS 
Operational 
Overview 
Document 
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Term, Acronym, Phrase Definition Source 
Oversight A function that ensures the effective 

promulgation and implementation of the 
safety related standards, requirements, 
regulations, and associated procedures.   

Safety oversight also ensures that the 
acceptable level of safety risk is not exceeded 
in the air transportation system.  In this 
context, oversight is provided by an outside 
entity in a legal or regulatory framework. 

JPDO SMS 
Standard v1 
12/15/06 

Owner Body that has the authority to change a 
process 

 

Owner   See Process Owner. AIR SMS 
Operational 
Overview 
Document 

P   
PACO Project Aircraft Certification Office  
Party An organization or person conducting 

functions relating to or impacting aviation. 
AIR SMS 
Operational 
Overview 
Document 

PC Production Certificate  

PLCM Product Life Cycle Management:  Process for 
managing the safety of aircraft from the 
cradle to grave (i.e.  For the life cycle).  It 
encompasses D& PA, certificate management, 
monitoring product safety, and development 
of standards. 

AIR SMS 
Operational 
Overview 
Document 

PMA Parts Manufacturer Approval  
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Term, Acronym, Phrase Definition Source 
Probability The ratio of the number of actual occurrences 

to the number of possible occurrences; for 
example, 1 in a million flight hours.   
Probability is often expressed with the 
denominator normalized to a single unit; 
therefore, 10-6 per flight hour.   
Probability also may be evaluated against 
total exposure of the fleet (or other relevant 
business parameter); for example, 40% 
probability that a failure will occur if the 
hazard is not addressed, or expected number 
of events.   
AIR SMS business processes should establish 
a consistent metric or metrics to quantify 
probability.   
To facilitate comparisons between similar 
AIR SMS business processes, a particular 
probability metric (for example, per flight 
hour) may also be tracked.   

Risk Analysis 
Specification 
v7.0 10/11/06 

Procedure A specified way to carry out an activity or a 
process. 

AVS Safety 
Management 
System 
Doctrine 
JPDO SMS 
Standard v1 
12/15/06 

Process A set of interrelated or interacting activities 
that transforms inputs into outputs. 

AVS Safety 
Management 
System 
Doctrine 
JPDO SMS 
Standard v1 
12/15/06 

Process   Task performed or to-be performed.  Should 
be a verb. 

AIR SMS 
Operational 
Overview 
Document 

Process Gaps   Identify when we should be tying to another 
process but do not. 

AIR SMS 
Operational 
Overview 
Document 
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Term, Acronym, Phrase Definition Source 
Process Owner   A person or group identified by management 

that monitors and continually improves the 
performance of a given process and the 
quality of the products produced by the 
process using data collected from the process 
metrics, Corrective and Preventive Action, 
Stakeholder/Customer Feedback, and 
Internal Assessments.  For system-level 
processes, the Process Owner is the 
Management Representative. 

AIR SMS 
Operational 
Overview 
Document 

Product   The results of a process (activity), physical 
products or services that are intended for a 
customer. 

AIR SMS 
Operational 
Overview 
Document 

Product Life Cycle The entire sequence from pre-certification 
activities through those associated with 
removal from service. 

Risk Analysis 
Specification 
v7.0 10/11/06 

Production/Operational 
System 

The functional productive system used by an 
organization to produce organizational 
outputs. 

JPDO SMS 
Standard v1 
12/15/06 

Q   

Qualitative Analysis A structured method of analysis primarily 
based on logic and logical inference. 

Risk Analysis 
Specification 
v7.0 10/11/06 

Quality Assurance The part of quality management focused on 
providing confidence that requirements will 
be fulfilled. 

AVS Safety 
Management 
System 
Doctrine 

Quality Control Activities after production of a product or 
service to ensure the final output has 
conformed to the desired parameters. 

AVS Safety 
Management 
System 
Doctrine 

Quality Management Coordinated activities to direct and control an 
organization with regard to quality. 

AVS Safety 
Management 
System 
Doctrine 
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Term, Acronym, Phrase Definition Source 
Quality Management 
System 

A set of interrelated or interacting processes 
with regard to quality, accomplished by the 
management of an organization by 
establishing policy and objectives and 
achieving those objectives. 

AVS Safety 
Management 
System 
Doctrine 

Quality System The organizational structure, responsibilities, 
procedures, processes, and resources for 
implementing quality management. 

AVS Safety 
Management 
System 
Doctrine 

Quantitative Analysis A method of analysis that relies mainly on 
mathematical or statistical methods. 

Risk Analysis 
Specification 
v7.0 10/11/06 

R   

Records Evidence of results achieved or activities 
performed.  In this context, it is distinct from 
documentation because records are the 
documentation of SMS outputs. 

JPDO SMS 
Standard v1 
12/15/06 

RE&D Research Engineering and Development  
Related Process   What processes use the info or be gathered 

from 
AIR SMS 
Operational 
Overview 
Document 

Repair Restoring a worn or damaged aircraft, 
airframe, engine, propeller or appliance (or 
part thereof) to an airworthy condition by 
performing the work in such a manner and 
using materials of such a quality that the 
condition of the product or appliance will be 
at least equal to its original or properly 
altered condition (with regard to 
aerodynamic function, structural strength, 
resistance to vibration and deterioration, 
and other qualities affecting airworthiness). 

14 CFR 43 

Replacement Part A newly manufactured or fabricated part, or 
a used airworthy part that will be installed 
in a product in order to replace a worn, 
damaged or otherwise unairworthy part 
and thereby restore the product to its 
original or properly altered condition. 

14 CFRs 21 and 
43 
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Term, Acronym, Phrase Definition Source 
Resources The tools (e.g., IT), or materials (Orders) that 

are used or would be needed to perform 
process/task 

AIR SMS 
Operational 
Overview 
Document 

Review   Inspect or examine a something against a 
defined standard or set criteria.  Has no 
confirmation.  The item being inspected is 
taken at face value. 

AIR SMS 
Operational 
Overview 
Document 

Risk   Expression of the impact of an undesired 
event in terms of its severity and probability.  
(Reference FAA Order 8040.4).   
Note: Correct assessment of risk must include 
both the likelihood of a loss and the 
magnitude. 

AIR SMS 
Operational 
Overview 
Document 
Risk Analysis 
Specification 
v7.0 10/11/06 

Risk The composite of predicted severity and 
likelihood of the potential effect of a hazard in 
the worst credible system state.  There are 
three types of risk: 
Initial — The severity and likelihood of a 
hazard when it is first identified and assessed; 
includes the effects of preexisting risk 
controls in the current environment. 
Current — The predicted severity and 
likelihood of a hazard at the current time. 
Residual — The remaining risk that exists 
after all risk control techniques have been 
implemented or exhausted and all risk 
controls have been verified. 

AVS Safety 
Management 
System 
Doctrine 

Risk The composite of predicted severity and 
likelihood of the potential effect of a hazard. 

JPDO SMS 
Standard v1 
12/15/06 

Risk See safety risk also.  

Risk Analysis   The process whereby hazards are 
characterized for their likelihood and 
severity.  Risk analysis looks at hazards to 
determine what can happen, when, and what 
consequences are expected.  It is sometimes 
used interchangeably with Risk Assessment. 

AIR SMS 
Operational 
Overview 
Document 
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Term, Acronym, Phrase Definition Source 
Risk Analysis The process whereby hazards are 

characterized for their likelihood and 
severity.  Risk analysis looks at hazards to 
determine what can happen when.  This can 
be either a quantitative or qualitative analysis. 
 The inability to quantify and/or the lack of 
historical data on a particular hazard does not 
exclude the hazard from the need for 
analysis.  Some type of a risk analysis matrix 
is normally used to determine the level of 
risk. 

AVS Safety 
Management 
System 
Doctrine 

Risk Assessment The process by which the results of risk 
analysis are used to make decisions.  The 
process of combining the impacts of risk 
elements discovered in risk analysis and 
comparing them against some acceptability 
criteria.  Risk assessment can include the 
consolidation of risks into risk sets that can be 
jointly mitigated, combined, and then used in 
decision-making. 

AVS Safety 
Management 
System 
Doctrine 

Risk Assessment A structured method for evaluating and 
providing a measure of the risk associated 
with a specific safety concern.   

AIR SMS 
Operational 
Overview 
Document 

Risk Control Anything that mitigates risk.  A risk control 
should directly map to a safety design 
requirement.  All risk controls must be 
written in requirement language. 

 

Risk Management Management activity ensuring that risk is 
identified and eliminated or controlled within 
established acceptable program risk 
guidelines. 

Risk Analysis 
Specification 
v7.0 10/11/06 

Risk Management (or 
safety risk management 
(SRM)) 

A management activity ensuring that risk is 
identified and eliminated or controlled within 
established program risk parameters.  The 
process of making decisions where resources 
are allocated and safety actions are prioritized 
based on the assessed risk.  (See FAA Order 
8040.4.  Safety Risk Management). 

AIR SMS 
Operational 
Overview 
Document 

S   
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Term, Acronym, Phrase Definition Source 
Safety (Safe) The absence of unacceptable risk. Risk Analysis 

Specification 
v7.0 10/11/06 

Safety   Freedom from those conditions that can cause 
harm.  Absolute safety is not possible because 
complete freedom from all hazardous 
conditions is not possible.  Therefore, safety is 
a relative term that implies a level of risk that 
is both perceived and accepted.  (see FAA 
System Safety Handbook) 

AIR SMS 
Operational 
Overview 
Document 

Safety Safety is the state in which the risk of harm to 
persons or property damage is reduced to, 
and maintained at or below, an acceptable 
level through a continuing process of hazard 
identification and risk management. 

AVS Safety 
Management 
System 
Doctrine 

Safety Assurance SMS process management functions that 
systematically provide confidence that safety 
objectives are met or exceeded. 

AVS Safety 
Management 
System 
Doctrine 

Safety Assurance SMS process management functions that 
systematically provide confidence that 
organizational outputs meet or exceed safety 
requirements. 

JPDO SMS 
Standard v1 
12/15/06 
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Term, Acronym, Phrase Definition Source 
Safety Culture   An organization with a safety culture takes as 

an overriding priority that safety issues 
receive the attention warranted by their 
significance.  It is evident when people 
recognize and act on their individual 
responsibility for safety, and actively support 
the organization’s processes for managing 
safety.  Some characteristics of a safety 
culture in AIR would be:  

• People at all levels understand their 
role and contribution to the safety 
oversight system, and respect the 
contribution of others as well.   

• People are alert to identify safety 
concerns and are willing to report 
them. 

• A system is in place to analyze 
reported concerns and take 
appropriate action. 

• People have confidence in the safety 
management system and work within 
it. 

• The culture can absorb benefits of 
learning/feedback, so that a safety 
escape does not equal chaos, but 
results in learning and improvement. 

AIR SMS 
Operational 
Overview 
Document 

Safety Culture Safety culture is descriptive of organizations 
where each person involved in the 
organization’s operations recognizes and acts 
on his or her individual responsibility for 
safety, and actively supports the 
organization’s processes for managing safety. 
  
The outcome is that the organization’s ability 
to manage safety continues to improve 
because decision-makers at all levels work to 
use their knowledge of safety risk to learn 
and adapt, thus improving the system’s 
ability to support safety outcomes. 

AVS Safety 
Management 
System 
Doctrine 
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Term, Acronym, Phrase Definition Source 
Safety Culture The product of individual and group values, 

attitudes, competencies, and patterns of 
behavior that determine the commitment to, 
and the style and proficiency of, the 
organization's management of safety.   
Organizations with a positive safety culture 
are characterized by communications 
founded on mutual trust, by shared 
perceptions of the importance of safety, and 
by confidence in the efficacy of preventive 
measures. 

JPDO SMS 
Standard v1 
12/15/06 

Safety Management   The act of understanding and lowering risk, 
inherent in all human activity, to acceptable 
levels.  Proactively identifying, assessing, and 
eliminating or controlling safety-related 
hazards to acceptable levels can achieve 
accident prevention.  (Flight Safety 
Foundation, 2002 Q4) 

AIR SMS 
Operational 
Overview 
Document 

Safety Management The act of understanding and making 
decisions and taking actions to lower risk, 
inherent in all human activity, to acceptable 
levels. 
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Term, Acronym, Phrase Definition Source 
Safety Management 
System (SMS) 

A disciplined and standardized approach for 
managing risks to safety.  As with all 
management systems, a safety management 
system requires goal setting, planning, and 
measuring performance.  A safety 
management system is woven into the fabric 
of an organization.  It becomes part of the 
culture; the way people do their jobs.  
(Adapted from TCCA and CASA Australia 
SMS materials).  SMS components typically 
include as a minimum:  
Safety risk management processes (see SRM 
and System Safety definitions) 

A process for proactive internal reporting of 
hazards 

A process for monitoring and improving the 
effectiveness of the SMS 

Documentation and control of the SMS 
objectives, processes and data 

Trained and educated people driving the 
SMS and its processes 

AIR SMS 
Operational 
Overview 
Document 

Safety Management 
System (SMS) 

An integrated collection of processes, 
procedures, and programs that ensures a 
formalized and proactive approach to system 
safety through risk management.  Risk 
analysis and assessment are required for all 
changes to identify safety impacts.  The SMS 
is a closed-loop system ensuring all changes 
are documented and all problems or issues 
are tracked to conclusion.  When properly 
implemented, an SMS establishes a safety 
philosophy or culture that permeates the 
entire organization in the monitoring and 
continuous improvement of safety of the 
operation. 

AVS Safety 
Management 
System 
Doctrine 
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Term, Acronym, Phrase Definition Source 
Safety Management 
System (SMS) 

The formal, top-down business-like approach 
to managing safety risk.  It includes 
systematic procedures, practices, and policies 
for the management of safety (as described in 
this document, it includes Safety Risk 
Management, safety policy, safety assurance, 
and safety promotion). 

JPDO SMS 
Standard v1 
12/15/06 

Safety Objective Safety goals or desired outcomes, which are 
typically measurable. 

JPDO SMS 
Standard v1 
12/15/06 

Safety Oversight A function by means of which States ensure 
effective implementation of the safety related 
laws, regulations, policies, and procedures.  
Safety oversight also ensures the national 
aviation industry provides a safety level 
equal to or better than the acceptable level 
defined by the State. 

 

Safety Requirement A safety condition or capability that must be 
met or passed by a system to satisfy a 
contract, standard, specification, or other 
formally imposed document or need. 

JPDO SMS 
Standard v1 
12/15/06 

Safety Risk The composite of predicted severity and 
likelihood of the potential effect of a hazard. 

JPDO SMS 
Standard v1 
12/15/06 

Safety Risk Control A characteristic of a system that reduces 
safety risk.   
Controls may include process design, 
equipment modification, work procedure, 
training, or protective device. 

JPDO SMS 
Standard v1 
12/15/06 

Safety Risk Management 
(SRM) 

A process within the SMS composed of 
describing the system, identifying hazards, 
and analyzing, assessing, and controlling the 
risk. 

 

Safety Risk Management 
(SRM) 

A formal process within the SMS composed 
of describing the system, identifying the 
hazards, assessing the risk, analyzing the risk, 
and controlling the risk.   
The SRM process is embedded in the 
production/operational system; it is not a 
separate/distinct process. 

JPDO SMS 
Standard v1 
12/15/06 
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Term, Acronym, Phrase Definition Source 
Safety Standards   Regulations, policy and guidance that 

establish acceptable safety levels. 
AIR SMS 
Operational 
Overview 
Document 

Safety Value   Value is a function of the optimization of risk 
reduction, economic performance and impact 
of our oversight ability while considering the 
FAA’s and Industry’s capabilities.  In this 
definition "value" is a measurement of what 
we do; as compared to what is it that we do 
that is valuable.  Our value can be measured 
via the effectiveness of our system in 
supporting the reduction of safety risk to 
acceptable levels.   

AIR SMS 
Operational 
Overview 
Document 

Serious Injury Any injury which:  
Requires hospitalization for more than 48 
hours, commencing within 7 days from the 
date the injury was received;  
Results in a fracture of any bone (except 
simple fractures of fingers, toes, or nose);  
Causes severe hemorrhages, nerve, muscle, or 
tendon damage;  
Involves any internal organ; or  
Involves second or third degree burns, or any 
burns affecting more than 5 percent of the 
body surface. 

AVS Safety 
Management 
System 
Doctrine 
& NTSB 
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Term, Acronym, Phrase Definition Source 
Serious Injury • Serious injuries include fatalities. 

• Serious and fatal injuries means any 
injury that: 

         (1)  Requires hospitalization for more 
than 48 hours, commencing within seven 
days from the date the injury was received, 
         (2)  results in the fracture of any bone 
(except simple fractures of fingers, toes or 
nose), 
         (3)  involves lacerations that cause severe 
hemorrhages, nerve, muscle or tendon 
damage, 
         (4)  involves injury to any internal organ, 
or 
         (5)  involves second or third degree 
burns or any burns affecting more than five 
percent of the body surface, and 
         (6)  "Fatal injury" is defined as an injury 
that results in death within 30 days of the 
accident. 

NTSB &  
AC39-8 

Serious Injury Level 4 risk guidelines are intended to cover 
exposures to the most severe of “serious 
injuries” (i.e., life-threatening injuries).  
Consequently, relaxation of these guidelines 
may be acceptable in cases where the 
associated “serious injuries” are clearly not 
life threatening (e.g., simple fractures).  
Injuries resulting from an emergency 
evacuation rather than from the event which 
caused the evacuation are not considered in 
evaluating the severity of the event.  It is 
recognized that emergency evacuations by 
means of the slides can result in injuries 
without regard to the kind of event 
precipitating the evacuation. 

AC39-8 
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Term, Acronym, Phrase Definition Source 
Severity The consequence or impact of a hazard in 

terms of degree of loss or harm. 
AVS Safety 
Management 
System 
Doctrine 
JPDO SMS 
Standard v1 
12/15/06 

Severity The level of harm or loss of the outcome 
should the event occur.   
There may be multiple possible outcomes 
resulting from a given event.   

Risk Analysis 
Specification 
v7.0 10/11/06 

SMS Output The result or product of an SMS process.  In 
this context, it is the result of a process, which 
is intended to meet a requirement described 
in this Standard (e.g., results of safety risk 
analyses, safety audits, safety investigations, 
etc.). 

JPDO SMS 
Standard v1 
12/15/06 

STC Supplemental Type Certificate  

Substantial Damage Damage or failure which adversely affects the 
structural strength, performance, or flight 
characteristics of the aircraft, and which 
would normally require major repair or 
replacement of the affected component.  
Engine failure or damage limited to an engine 
if only one engine fails or is damaged, bent 
fairings or cowling, dented skin, small 
punctured holes in the skin or fabric, ground 
damage to rotor or propeller blades, and 
damage to landing gear, wheels, tires, flaps, 
engine accessories, brakes, or wingtips are not 
considered “substantial damage.” 

AVS Safety 
Management 
System 
Doctrine 
Risk Analysis 
Specification 
v7.0 10/11/06 

Substitute Risk Risk created as a consequence of safety risk 
control(s). 

JPDO SMS 
Standard v1 
12/15/06 

SUP Suspected Unapproved Part  
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Term, Acronym, Phrase Definition Source 
Surveillance The act of monitoring and evaluating an 

organization, product, or service in a 
systematic way to verify compliance with 
regulations; operation in accordance with 
their systems and methodologies; and that the 
desired outcome is achieved or product or 
service performance meets expectations. 

AVS Safety 
Management 
System 
Doctrine 

System Collection of processes  

System   A collection of organized and arranged parts, 
components, factors or variables that interact 
together to function as a whole through 
feedback. 

AIR SMS 
Operational 
Overview 
Document 

System   A interdependent set or composite of 
procedures, processes, methods, or rules 
governing behavior 

AIR SMS 
Operational 
Overview 
Document 

System An integrated set of constituent pieces 
combined in an operational or support 
environment to accomplish a defined 
objective.   
These pieces include people, equipment, 
information, procedures, facilities, services, 
and other support services, which interact. 

AVS Safety 
Management 
System 
Doctrine 

System An integrated set of constituent elements that 
are combined in an operational or support 
environment to accomplish a defined 
objective.   
These elements include people, hardware, 
software, firmware, information, procedures, 
facilities, services, and other support facets. 

JPDO SMS 
Standard v1 
12/15/06 

System Engineering A discipline that concentrates on the design 
and application of the whole (system) as 
distinct from the parts.  It involves looking at 
a problem in its entirety, taking into account 
all the facets and all the variables, and 
relating the social to the technical aspect.  The 
translation of operational requirements into 
design, development, and implementation 
concepts and requirements in the lifecycle of 
a system. 

AVS Safety 
Management 
System 
Doctrine 
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Term, Acronym, Phrase Definition Source 
System Safety   The application of particular skills to the 

systematic, forward-looking identification 
and control of hazards throughout the life 
cycle of a project, program, or activity.  The 
primary objective of System Safety, which is 
accident prevention, is achieved by focusing 
on the control of hazards associated with a 
system and/or product.  Processes must 
include: 
The identification of hazards 

Analysis of hazards 

Assessment of risk 

Management of the risk 

Evaluation that actions adequately reduced 
the risk 

Measurement of the health of the system 

AIR SMS 
Operational 
Overview 
Document 

System Safety The application of engineering and 
management principles, criteria, and 
techniques to optimize all aspects of safety 
within the constraints of operational 
effectiveness, time, and cost throughout all 
phases of the system lifecycle. 

AVS Safety 
Management 
System 
Doctrine 

System Safety 
Engineering 

An engineering discipline requiring 
specialized professional knowledge and skills 
in applying scientific and engineering 
principles, criteria, and techniques to identify 
and eliminate hazards, in order to reduce the 
associated risk. 

AVS Safety 
Management 
System 
Doctrine 

System Safety 
Management 

A management discipline that defines system 
safety program requirements and ensures the 
planning, implementation, and 
accomplishment of system safety tasks 
and activities are consistent with the overall 
program requirement. 

AVS Safety 
Management 
System 
Doctrine 

T   

TC Type Certificate  
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Term, Acronym, Phrase Definition Source 
Test   To determine the presence, quality, or truth of 

something – asset, party, or system.  (e.g., an 
asset meets performance characteristics, 
software meets functional requirements, 
designee has applicable skills, procedure 
yields acceptable results) 

 

Tool   Device that helps you perform the activity 
(the tool does not do anything) 

AIR SMS 
Operational 
Overview 
Document 

Top Management The person or group of people that directs 
and controls an organization.   
Sometimes it is also referred to as senior 
management and may be the Chief Executive 
Officer, Board of Directors, or Administrator. 

JPDO SMS 
Standard v1 
12/15/06 

TSO Technical Standard Order  

Trigger   Initiates the event AIR SMS 
Operational 
Overview 
Document 

U   
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Term, Acronym, Phrase Definition Source 
Unsafe Condition  The consequence of a failure or malfunction 

which if not corrected or prevented can 
reasonably be expected to result in one or 
more serious injuries or a fatal accident. 
An unsafe condition is not a function of 
probability.  It is a function of the 
consequence (i.e.; the severity) of the causal 
factor(s).  Hence, unsafe conditions 
(consequences) for a given scenario are 
constant.  Their probability of occurring 
varies but that does not affect the fact that any 
given consequence is unsafe. 
This excludes In-flight shutdowns within 
acceptable reliability bounds which are dealt 
with by specific regulatory requirements 
applicable to the aircraft type designs.  [E.g.; 
multi-engine aircraft have engine-out 
requirements and single engine aircraft have 
specific glide speed and crashworthiness 
requirements because of the chance of engine 
power loss.  ETOP aircraft have certain 
reliability requirements to maintain in order 
to be operated.] 

 

V   

   
W   

Work procedure   A set of defined steps that are meant to be 
performed or operated by an FAA party or 
other party of interest to the FAA. 

AIR SMS 
Operational 
Overview 
Document 

X   

   
Y   

   
Z   

   
 


