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Damage Tolerance Data for Repairs
and Alterations

AGENCY: Federal Aviation
Administration (FAA), DOT.

ACTION: Notice of proposed rulemaking
(NPRM).

SUMMARY: This action would require
holders of design approvals to make
available to operators damage tolerance
data for repairs and alterations to fatigue
critical airplane structure. This proposal
is needed to support operator
compliance with the requirement to
include damage tolerance inspections
and procedures in their maintenance
programs, and to enable operators to
take into account the possible adverse
effects of repairs and alterations on
fatigue critical structure. The intended
effect of this proposal is to ensure the
continued airworthiness of fatigue
critical airplane structure by requiring
design approval holders to support
operator compliance with specified
damage tolerance requirements.

DATES: Send your comments by July 20,
2006.

ADDRESSES: You may send comments
[Identified by Docket Number FAA—
2005-21693] using any of the following
methods:

e DOT Docket Web site: Go to http://
dms.dot.gov and follow the instructions
for sending your comments
electronically.

e Government-wide rulemaking Web
site: Go to http://www.regulations.gov
and follow the instructions for sending
your comments electronically.

e Mail: Docket Management Facility;
U.S. Department of Transportation, 400
Seventh Street, SW., Nassif Building,

Room PL—-401, Washington, DC 20590—
0003.

e Fax: 1-202—493-2251.

e Hand Delivery: Room PL—401 on
the plaza level of the Nassif Building,
400 Seventh Street, SW., Washington,
DC, between 9 a.m. and 5 p.m., Monday
through Friday, except Federal holidays.

For more information on the
rulemaking process, see the
SUPPLEMENTARY INFORMATION section of
this document.

Privacy: We will post all comments
we receive, without change, to http://
dms.dot.gov, including any personal
information you provide. For more
information, see the Privacy Act
discussion in the SUPPLEMENTARY
INFORMATION section of this document.

Docket: To read background
documents or comments received, go to
http://dms.dot.gov at any time or to
Room P1-401 on the plaza level of the
Nassif Building, 400 Seventh Street,
SW., Washington, DC, between 9 a.m.
and 5 p.m., Monday through Friday,
except Federal holidays.

FOR FURTHER INFORMATION CONTACT: Greg
Schneider, ANM-115, Airframe and
Cabin Safety, Federal Aviation
Administration, 1601 Lind Avenue SW.,
Renton, Washington 98055—-4056,
telephone: (425-227-2116); facsimile
(425-227-1232), e-mail
greg.schneider@faa.gov.

SUPPLEMENTARY INFORMATION:
Comments Invited

The FAA invites interested persons to
participate in this rulemaking by
sending written comments, data, or
views. We also invite comments about
the economic, environmental, energy, or
federalism impacts that might result
from adopting the proposals in this
document. The most helpful comments
reference a specific portion of the
proposal, explain the reason for any
recommended change, and include
supporting data. We ask that you send
us two copies of written comments.

We will file in the docket all
comments we receive, as well as a
report summarizing each substantive
public contact with FAA personnel
about this proposed rulemaking. The
docket is available for public inspection
before and after the comment closing
date. If you wish to review the docket
in person, go to the address in the
ADDRESSES section of this preamble
between 9 a.m. and 5 p.m., Monday

through Friday, except Federal holidays.
You may also review the docket using
the Internet at the web address in the
ADDRESSES section.

Privacy Act: Using the search function
of our docket web site, anyone can find
and read the comments received into
any of our dockets, including the name
of the individual sending the comment
(or signing the comment for an
association, business, labor union, etc.).
You may review DOT’s complete
Privacy Act Statement in the Federal
Register published on April 11, 2000
(65 FR 19477-78) or you may visit
http://dms.dot.gov.

Before acting on this proposal, we
will consider all comments we receive
by the closing date for comments. We
will consider comments filed late if it is
possible to do so without incurring
expense or delay. We may change this
proposal because of the comments we
receive.

If you want the FAA to acknowledge
receipt of your comments on this
proposal, include with your comments
a pre-addressed, stamped postcard on
which the docket number appears. We
will stamp the date on the postcard and
mail it to you.

Proprietary or Confidential Business
Information

Do not file in the docket information
that you consider to be proprietary or
confidential business information. Send
or deliver this information directly to
the person identified in the FOR FURTHER
INFORMATION CONTACT section of this
document. You must mark the
information that you consider
proprietary or confidential. If you send
the information on a disk or CD-ROM,
mark the outside of the disk or CD-ROM
and identify electronically within the
disk or CD-ROM the specific
information that is proprietary or
confidential.

Under 14 CFR 11.35(b), when we are
aware of proprietary information filed
with a comment, we do not place it in
the docket. We hold it in a separate file
to which the public does not have
access, and place a note in the docket
that we have received it. If we receive
a request to examine or copy this
information, we treat it as any other
request under the Freedom of
Information Act (5 U.S.C. 552). We
process such a request under the DOT
procedures found in 49 CFR part 7.
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Availability of Rulemaking Documents

You can get an electronic copy using
the Internet by:

(1) Searching the Department of
Transportation’s electronic Docket
Management System (DMS) Web page
(http://dms.dot.gov/search);

(2) Visiting the FAA’s Regulations and
Policies Web page at http://
www.faa.gov/regulations_policies/; or

(3) Accessing the Government
Printing Office’s Web page at http://
www.gpoaccess.gov/fr/index.html.

You can also get a copy by sending a
request to the Federal Aviation
Administration, Office of Rulemaking,
ARM-1, 800 Independence Avenue,
SW., Washington, DC 20591, or by
calling (202) 267—9680. Make sure to
identify the docket number, notice
number, or amendment number of this
rulemaking.

Authority for This Rulemaking

The FAA’s authority to issue rules
about aviation safety is found in Title 49
of the United States Code. Subtitle I,
Section 106 describes the authority of
the FAA Administrator. Subtitle VII,
Aviation Programs, describes in more
detail the scope of the agency’s
authority.

This rulemaking is promulgated
under the authority described in
Subtitle VII, Part A, Subpart III, Section
44701, “General requirements.” Under
that section, the FAA is charged with
promoting safe flight of civil aircraft in
air commerce by prescribing—

e Minimum standards required in the
interest of safety for the design and
performance of aircraft;

¢ Regulations and minimum
standards in the interest of safety for
inspecting, servicing, and overhauling
aircraft; and

¢ Regulations for other practices,
methods, and procedures the
Administrator finds necessary for safety
in air commerce.

This regulation is within the scope of
that authority because it requires DAHs
to support compliance with damage
tolerance requirements that are
necessary for continued airworthiness of
transport category airplanes.
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I. Executive Summary

Fatigue cracking has been a major
aviation safety concern for many years.
Unless detected and repaired, fatigue
cracks can grow to the point of
catastrophic failure. Since 1978 the FAA
has required new types of airplanes to
meet damage tolerance * (DT)
requirements to ensure their continued
airworthiness. Industry has also used
this method successfully to develop
inspection programs for older airplanes.
Since the 1980s, the FAA has mandated
that operators of most large transport
airplanes carry out these programs.

While these programs have been
effective, industry has not carried out
DT methods comprehensively. In
particular, while these programs apply
to the airplane “‘baseline” structure (the
airplane structure as originally
manufactured), they often do not apply
to repairs and alterations. This is
important because airplanes are subject
to many repairs and alterations
throughout their operational lives. If
fatigue cracking occurs in a repaired or

1Damage tolerance (DT) is a method used to
evaluate the crack growth and residual strength
characteristics of structure. Based on the results,
inspections or other procedures are established as
necessary to prevent catastrophic failures due to
fatigue. Most commonly, the maintenance actions
developed are directed inspections for fatigue
cracking.

altered area, the results can be just as
catastrophic as if it occurs in the
baseline structure.

The FAA adopted the Aging Airplane
Safety final rule (AASFR) 2 in early
2005, which, among other things,
requires airline operators of certain large
transport category airplanes 3 to
implement DT based inspection
programs for airplane structure; that is,
structure susceptible to fatigue cracking
that could contribute to a catastrophic
failure. In this proposal, we refer to this
structure as “‘fatigue critical structure.”
Most importantly for this rulemaking,
the AASFR requires these inspection
programs to ‘‘take into account the
adverse effects repairs, alterations, and
modifications 4 may have on fatigue
cracking and the inspection of this
airplane structure.”

With the AASFR, we now have in
place the regulatory means to provide
for comprehensive implementation of
DT methods on all large transport
airplanes used by air carriers. To carry
out these requirements fully, however,
we find it necessary to place
corresponding requirements on the
holders of FAA design approvals for
these airplanes. Otherwise, the
operators may not be able to obtain the
data and documents they need to
comply with the AASFR. As the owners
of the data for these airplanes, the
design approval holders 3 (DAHs) are in
the best position to identify the fatigue
critical structure and the methods and
frequency of inspections that may be
needed. Therefore, the FAA proposes to
require DAHs to develop and make
available to operators the data and
documents they need to support
compliance with the DT requirements of
the AASFR.

Specifically, today’s proposal would
require DAHs to develop and make
available the following four types of
documents to operators, which we
describe in more detail in the discussion
section of this proposal:

(1) Lists of fatigue critical structure (to
aid operators in identifying repairs and

270 FR 5518, February 2, 2005.

3The rule applies to turbine powered airplane
models with a maximum type certificated passenger
seating capacity of 30 or more, or a maximum
payload capacity of 7,500 pounds or more.

4 Throughout this proposal, reference is made to
“alterations.” We consider this term to be
synonymous with the term “modification.” An
““alteration” is a design change that is made to an
airplane; however, various segments of industry
have also defined these changes as “‘modifications.”
We use the term ““alteration” in the proposed rule
to be all-inclusive of any design change.

5For purposes of this proposal, design approval
holders (DAHs) are holders of type certificates (TCs)
or supplemental type certificates (STCs) issued
under 14 CFR part 21.
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alterations that need to be addressed for
DT).

(2) Damage tolerance inspections to
provide operators with the necessary
inspection times and methods for the
following—

¢ Repair data published by type
certificate (TC) holders; &

e TC holder’s future repair data not
published for general use;?

¢ Repair data developed by
supplemental type certificate (STC)
holders; and

¢ Alteration data developed by TC
and STC holders.

(3) Damage tolerance evaluation
guidelines for all other repairs (to enable
operators to develop the necessary
damage tolerance inspections).

(4) Implementation schedules (to
define the necessary timing for
performing damage tolerance
evaluations and developing damage
tolerance inspections, and for
incorporating the DT data into their
maintenance programs).

This proposed rule transfers the
responsibility of developing DT based
data from operators to DAHs and,
therefore, has minimal to no costs. The
aviation industry as a whole would also
benefit because DAHs could amortize
their development costs for DT data
over a larger fleet.

II. Background

Structural fatigue cracking of aging
airplanes has been a major aviation
safety concern for many years. If not
detected and repaired, fatigue cracking
can eventually lead to catastrophic
structural failure and loss of the
airplane. Since the late 1970s, the FAA
has issued numerous airworthiness
directives 8 (ADs) and other regulations
to reduce the likelihood of fatigue
cracking and to ensure its timely
detection and correction. Most recently,
on February 2, 2005, the FAA published
the Aging Airplane Safety final rule
(AASFR, 70 FR 5518). This rule
addresses airworthiness safety concerns
associated with structural fatigue
cracking on turbine powered transport
category airplanes having a passenger

6 Published repair data are generally applicable
instructions for accomplishing repairs, such as
those contained in structural repair manuals (SRMs)
and service bulletins. These data are approved for
general application to a particular airplane model
or airplane configuration.

7 This may include repairs that are developed for
individual airplanes at the request of an operator.
These repairs are often complex or unique to a
particular airplane or group of airplanes
experiencing similar damage conditions.

8 The FAA issues airworthiness directives (ADs)
to address unsafe conditions that may exist or
develop on particular types of aircraft. See 14 CFR
part 39.

seating capacity of 30 or more or a
maximum payload of 7,500 pounds or
more.

The airplanes affected by this
rulemaking are normally operated by air
carriers (airlines). Domestic air carriers
operate these airplanes under the
regulations contained in 14 CFR part
121. Foreign airlines operating United
States registered airplanes operate under
14 CFR part 129.9 The AASFR includes
a requirement for these air carriers to
incorporate supplemental inspections of
fatigue critical structure, referred to as
damage tolerance inspections, into their
maintenance programs by December 20,
2010. The damage tolerance inspections
are necessary to preclude catastrophic
failure resulting from fatigue cracking.
The damage tolerance inspections must
take into account the adverse effects 10
that repairs and alterations may have on
the fatigue life 11 or inspectability 12 of
fatigue critical structure.

Before publishing the final rule, we
published an interim final rule 3 and
asked for public comments, which we
responded to in the February 2005
AASFR. We received comments from
airplane operators, stating they would
have difficulty complying with the
supplemental inspection requirements
of the AASFR without support from the
design approval holders (DAHs). As the
owners of the design data for the
affected airplanes, the DAHs are in the
best position to identify the fatigue
critical structure and the maintenance

9Under international law, the FAA can regulate
the airworthiness of an airplane operated by a
foreign operator only if the airplane is U.S.-
registered.

10 The term ‘‘take into account the adverse
effects,” means a DT evaluation is performed to
address any degradation in the fatigue life or
inspectability of fatigue critical structure that may
result from a repair or alteration. Degradation in
fatigue life (earlier occurrence of critical fatigue
cracking) may result from an increase in loading,
while degradation of inspectability may result from
physical changes made to the structure. The DT
evaluation would also address the fatigue life and
inspectability of any fatigue critical structure that
may be added to an airplane by a repair or
alteration. The evaluation would be performed
within a time frame that ensures the continued
airworthiness of affected or added fatigue critical
structure.

11 The term “fatigue life,” means the life span, in
terms of airplane flight cycles or hours, that
structure is expected to achieve in service without
the presence of critical fatigue cracking. Critical
fatigue cracking refers to cracking that could
contribute to a structural failure. Repairs and
alterations may increase or change the load
distribution acting on structure, resulting in the
earlier onset of such cracking.

12 The term “inspectability” means the ability to
inspect fatigue critical structure. In certain cases, as
a result of physical changes made to this structure
by repairs or alterations, the DT inspections
established for this structure may no longer be an
effective means for detecting fatigue cracking.

1367 FR 72726, December 6, 2002.

actions (e.g., inspections, modifications)
necessary to avoid failures due to
fatigue cracking. The commenters
expressed concern that operators had to
rely on voluntary efforts by DAHs to
provide data operators needed to meet
the compliance deadline in the AASFR.
After reviewing these comments, we
determined the proper course of action
was to require DAHs to develop data
necessary to support operator
compliance.

We informed the public of our intent
to propose DAH requirements in the
July 30, 2004 publication of the “Fuel
Tank Safety Compliance Extension
(Final rule) and Aging Airplane Program
Update (Request for comments)” 14
(Aging Program Update). In the Aging
Program Update, the FAA requested
comments about requiring DAHs to
support an operator’s compliance with
several safety rules. Generally, operators
support this concept, while
manufacturers oppose it.

On July 12, 2005, the FAA issued a
Policy Statement 15 that explains our
criteria for adopting DAH requirements
in any future rulemaking. At the same
time we published a disposition of
comments addressing the comments
received on the Aging Program Update.
As we explain more fully later in this
preamble, we have concluded that DAH
requirements may be necessary when
the safety objective for continuing
airworthiness of aging airplanes can
only be fully achieved if the DAHs
provide operators with certain necessary
information in a timely manner. Today’s
proposal supports this determination.

III. Evolution of Damage Tolerance
Requirements

Throughout the history of the
transport airplane airworthiness
standards, various technical approaches
have been employed to address
structural fatigue. The original Civil
Aviation Regulations (CAR) used a
“fatigue strength’’ approach, which was
based on achieving a design where
fatigue cracking was not likely to occur
within the operational life of the
airplane.

One of the first significant changes in
the standard for airplane structure
occurred in March 1956 when the
fatigue evaluation requirements
contained in CAR 4b.270 were revised
to add “‘fail-safe strength” as an option
to the “fatigue strength” approach. This
was largely motivated by the realization
that precluding the occurrence of fatigue
cracking might not always be possible
and, therefore, as an option, the

1469 FR 45936, July 30, 2004.
1570 FR 40166, July 12, 2005.
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structure may be designed to survive an
obviously detectable structural failure
caused by fatigue cracking.

The fail-safe approach assumed that
cracking could occur and was based on
maintaining a specified minimum
strength after a “fatigue failure or
obvious partial failure” had occurred.
The success of the fail-safe approach
was dependent both on the structure
retaining the specified minimum
strength with the fatigue damage present
and on the damage being found during
normal maintenance. As applied, the
fail-safe approach emphasized structural
redundancy, as opposed to fatigue
resistance, while detectability of damage
through inspections was generally
assumed and not evaluated. The fail-
safe option was the predominant
approach chosen for the majority of
large transport category airplanes
certified in the 1960s and 1970s.

As these airplanes accumulated more
and more usage, however, there was
increasing concern about the ability of
the airframe to meet long-term fail-safe
requirements. The FAA recognized that
the capability of a redundant design to
survive a ““fatigue failure or obvious
partial failure” of an element could
decrease with time since all elements
could be subject to fatigue and would
eventually crack. Additionally, we
realized in many cases failures that were
assumed to be obvious during
certification were not readily apparent
in practice. These concerns, coupled
with findings during service, resulted in
the decision to remove the fail-safe
approach for structures from the
airworthiness standards and adopt
damage tolerance as the preferred
approach for addressing fatigue. This
was accomplished in 1978 with
Amendment 25-45 to 14 CFR 25.571.

IV. What Is Damage Tolerance?

Damage tolerance (DT) as applied to
civil aircraft is a method used to
evaluate the crack growth and residual
strength characteristics of a structure.
Based on the results, inspections or
other procedures are established, as
necessary, to prevent catastrophic
failures due to fatigue. Damage tolerance
can and has been applied to existing
designs as well as to new designs.

V. Application of Damage Tolerance

The first step in applying DT methods
is to identify fatigue critical structure.
This generally includes all structure
commonly referred to as “primary
structure” such as the wing, empennage,
control surfaces and their systems, the
fuselage, engine mounting, landing gear
and their related primary attachments.
Once identified, this structure is subject

to an evaluation 6 that includes
identification and quantification of—

o Site—the potential areas where
fatigue cracks could start;

¢ Scenario—how the cracking will
proceed;

o Detectable crack size—what can be
found reliably (probability of detection)
with the inspection method planned;

e Critical crack size—the crack size
that reduces the strength of the structure
down to the minimum level that we
want to assure with the assumed
crack(s) present; and

e Duration—the time it will take the
crack(s) to grow from ‘““detectable crack
size” to “critical crack size.”

¢ Inspection threshold—the time in
airplane hours/cycles when inspections
are initiated to detect a crack.

Once these elements are defined and
quantified, decisions can be made about
required maintenance actions. In many
cases an in-service directed inspection
for fatigue cracking may be reliable and
practical. However, there may be cases
where the results of the evaluation show
that inspections are neither reliable nor
practical. When this is the case,
replacement or modification of the
structure may be the best solution.1”

VI. Damage Tolerance Requirements

A. Requirements of §25.571 for
Establishing Inspections or Other
Procedures

Under 14 CFR 21.17, the version of
the airworthiness standards that applies
to a type certificate (TC) is the version
in effect on the date of application for
the TC. For any given TC, this is
referred to as the “certification basis” of
the airplane. Since these standards have
been revised several times, different
types of airplanes may have complied
with different versions of these
standards.

The current DT requirements of 14
CFR 25.571 include—

o Evaluation of the airplane structure
to identify structure that is susceptible
to fatigue cracking;

e Performance of a damage tolerance
evaluation of the fatigue critical
structure; and,

16 The term ““damage tolerance evaluation (DTE)”
as used in this rule means a process that leads to
a determination of maintenance actions necessary
to detect and remove fatigue cracking that could
contribute to a catastrophic failure if left
undetected. As applied to repairs and alterations, a
damage tolerance evaluation includes the
evaluation of both the repair or alteration and of the
fatigue critical structure affected by the repair or
alteration. The evaluation may include analysis,
tests, or specialized processes developed by a TC
holder that operators could use to establish damage
tolerance inspections for existing and future repairs
(e.g., Repair Assessment Guidelines).

17 For additional information on applying DT
methods, see Advisory Circular (AC) 25.571-1C.

e Establishment of necessary
inspections and procedures.

B. Damage Tolerance Applied to Pre-
Amendment 25-45 Airplanes

On May 6, 1981, we issued Advisory
Circular (AC) 91-56 to provide guidance
to TC holders on the development of
Supplemental Inspection Documents
(SIDs) for pre-Amendment 25—45
airplanes. Type certificate holders
voluntarily performed damage tolerance
evaluations of the baseline structure 8
of their airplane designs.19 Based on
these evaluations, DT data (e.g.,
inspections) were published in SIDs that
were mandated by airworthiness
directive (AD), starting in the early
1980s.

The SIDs did not provide a
comprehensive means to ensure repairs
and alterations were evaluated for DT.
As aresult, the FAA and industry
recognized that coverage for these
airplanes relative to potential fatigue of
repairs and alterations was incomplete.
In part to address this problem, the B—
72720 and 737-100/200 21 SID ADs were
superseded to require damage tolerance
evaluations of all repairs and alterations
made to structures covered by the SID.
However, repairs and alterations are not
adequately addressed by SID ADs that
have been issued for the other affected
airplane models.

C. Damage Tolerance Applied to
Amendment 25-45 (and Later)
Airplanes

Amendment 25-45 amended § 25.571
to require DT and fatigue evaluation of
structure for transport airplane type
designs.22 The resulting inspections or
other procedures had to be included in
the maintenance manual as required by
§ 25.1529.

The fatigue strength approach was
retained as a default option to be used
only if the DT approach was shown to
be impractical for certain areas of the
airplane (e.g., landing gear). Airplanes
certificated to the Amendment 25-45
requirements include—

¢ Bombardier model CL-600;

e SAAB 340; and

18 Structure designed under the original TC or
amended TC for that airplane model.

19 The affected airplanes are the Airbus Model
A300, British Aerospace Model BAC 1-11, Boeing
Model 707, 720, 727, 737, 747, McDonnell Douglas
Model DC-8, DC-9/MD-80, DC-10, Fokker Model
F28, and Lockheed Model L-1011.

20 AD 98-11-03 R1 [64 FR 989 No. 4 01/07/99].

21 AD 98-11-04 R1 [64 FR 987 No. 4 01/07/99].

22 “Type design” generally includes the
engineering data necessary to define the
configuration and design features of an aviation
product (airplane, engine, or propeller) that is
shown to comply with the applicable airworthiness
standards. See 14 CFR 21.31.



20578

Federal Register/Vol. 71, No. 77/Friday, April 21, 2006 / Proposed Rules

e Boeing models 757 and 767
airplanes.

Amendment 25-54 revised § 25.571
and § 25.1529 to mandate that the
damage tolerance inspections and
procedures required by § 25.571 be
included in the newly created
Airworthiness Limitations section of the
Instructions for Continued
Airworthiness (ICA) required by
§ 25.1529. Section 25.1529 requires the
applicant for a TC to prepare ICA
according to appendix H to part 25.

Airplanes certificated to Amendment
25-54 or later requirements include—

e Airbus models A300-600, A310,
A318, A319, A320, A321;

¢ Boeing models B717, B737-900,
777, MD-11, MD-90;

e Empresa Brasiliera de Aeronautica
(Embraer) models EMB 120, 135, 145,
170;

e Aerospatiale ATR 42/72;

e BAE (Operations) Limited AVRO/
BAE 146;

e Construcciones Aeronautics, S.A.
CN 235;

e Bombardier DHC 8;

e BAE (Operations) Limited JTSRM
4101;

e SAAB Aircraft, A.B. SAAB 340; and

¢ AvCraft Aerospace GMBH DO 328.

In 1998, we again revised the DT
requirements of § 25.571 in Amendment
25-96 to prescribe how inspection
thresholds should be established for
certain types of structure.23 This change
required, in part, that these inspection
thresholds be established based on crack
growth analyses and tests, assuming the
structure contained an initial flaw of the
maximum probable size that could exist
because of manufacturing- or service-
induced damage.

D. Damage Tolerance Applied to
Repairs and Alterations

On April 25, 2000, the FAA published
a final rule entitled “Repair Assessment
for Pressurized Fuselages.” 2¢ This rule
adopted four new operating rules 25
applicable to the twelve large transport
category airplane models that had been
certified to the pre-amendment 2545
fail-safe standards. That final rule
prohibits operation of these airplanes
beyond a specified implementation
time, unless FAA-approved DT based
repair assessment guidelines (RAG),
which only apply to fuselage skin, door
skin, and bulkhead webs, are
incorporated in the operator’s

23 The inspection “threshold” is the time, usually
measured in flight hours or flight cycles, when the
first DT inspection must be performed.

2465 FR 24108, April 25, 2000.

25§91.410 (Amdt. 91-264); §121.370 (Amdt.
121-275); § 125.248 (Amdt. 25-33); and § 129.32
(Amdt. 129-28).

operations specifications or approved
inspection program. Generally, these
guidelines, most of which were
developed by the TC holders for the
affected models,26 provide a
streamlined approach for operators to
assess the DT of repairs. Based on this
assessment, operators determine
whether their existing inspection
programs are adequate, or whether
additional inspections or replacement of
the repair are necessary.2”

In accordance with 14 CFR 21.101,
certain amended TCs and supplemental
type certificates (STCs), whose original
type certification basis did not require
DT, may require damage tolerance
inspections (Amendment 25-45 or later)
for new or significantly modified
structure.28 However, structure that was
not significantly altered on these
airplanes would not have to comply
with these requirements. In addition, for
alterations that were not considered
significant, in some cases SIDs were not
developed for the altered structure, even
though the DAH had developed a SID
for the original airplane model. As a
result, in many cases, alterations to
these airplanes were not assessed for
DT.

For airplanes certified to comply with
Amendment 25-45 or later
amendments, the DT requirement
applies to fatigue critical structure,
which may include certain baseline
structure, repairs, and alterations.
Nevertheless, for repairs and alterations
to this structure TG holders and others
have not always complied with the
requirement to develop DT data. Some
of the circumstances that resulted in a
shortfall of DT data for repairs and
alterations are summarized below.

In some cases, TC holders’ damage
tolerance evaluations of baseline
structure were not completed at the time
of type certification. This was permitted
because we recognized that the fatigue
problems that inspections are intended
to detect would not occur until the
airplanes had operated for many years.
However, because operators needed
structural repair manuals 29 (SRMs)

26 Airbus Model A300, British Aerospace Model
BAC 1-11, Boeing Model 707, 720, 727, 737, 747,
McDonnell Douglas Model DC-8, DC-9/MD-80,
DC-10, Fokker Model F28, and Lockheed Model L—
1011.

27 For more information on methods of
compliance with this rule, see AC 120-73, “Damage
Tolerance Assessment of Repairs to Pressurized
Fuselages,” dated December 14, 2000.

28 See AC 21.101-1, “Establishing the
Certification Basis of Changed Aeronautical
Products. A copy can be downloaded from http://
www.airweb.faa.gov/rgl.

29 Various regulations, including 14 CFR
121.379(b), require that operators obtain FAA
approval of “major repairs” before approving

when they first placed the airplanes into
service, the TC holders provided SRMs
for which damage tolerance evaluations
also had not been performed. The FAA
erroneously approved these SRMs for
compliance to the damage tolerance
requirements of § 25.571.

In many cases there are similarities
between structural elements of pre-
Amendment 25—45 and Amendment
25-45 and later airplanes. If SRM
repairs for a pre-Amendment 25-45
airplane were applicable to the new
airplane structure, in some cases the
FAA approved them without
consideration of the requirement for DT.
Under bilateral aviation safety
agreements,3° other national aviation
authorities granted similar approvals.

Many airplanes that were certified to
comply with the DT requirements of
Amendment 25—45 or later contain
repairs and alterations that have not
been adequately evaluated for DT.
Because some TC holders did not
develop DT data for the baseline
structure at the time of type certification
(and in some cases for several years
thereafter), in some cases repairs and
alterations developed by them and
published in service bulletins did not
give adequate consideration to DT. For
the same reason, STC applicants were
unable to evaluate the effects of their
alterations on the DT of the baseline
structure. Designers of repairs had the
same difficulty. In some cases, STC
applicants and designers of alterations
and repairs were unfamiliar with the
requirements and methods for DT.
Finally, in some cases, air carriers
improperly classified repairs and
alterations that affect fatigue critical
structure as “minor”” and damage
tolerance evaluations were not
conducted. This proposed rule would
correct the shortfall of DT data as
described in these three circumstances.

Table 1 below provides a summary of
the regulatory requirements for DT
based inspections and procedures that
were in place before the adoption of the
AASFR. The table addresses airplanes
that are subject to the AASFR. It shows
areas of the affected airplanes that are

airplanes for return to service following such
repairs. As a source of pre-approved repairs, the
structural repair manual (SRM) provides the means
for operators to make timely repairs to airplanes
without risk of disruption of operations while
awaiting the required approval. While the part 25
airworthiness standards do not require TC holders
to develop SRMs, it has been a common practice
for many years.

30 Under these agreements, the “importing state”
(the civil aviation authority with oversight of the
airplane operator) agrees to accept the compliance
findings of the exporting state (the civil aviation
authority with oversight of the airplane
manufacturer).
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addressed by these requirements. The
shaded areas in the table represent the
structural areas for which, prior to

§121.370a, there were no regulatory
requirements to develop DT data and for
which almost none are in existence. The

TABLE 1

DAHs would need to develop DT data

to support operator compliance with the
§121.370a of the AASFR.

Airplane models

Regulatory actions prior to § 121.370a that require damage tolerance data development

§25.571 Amendment level

Baseline structure

Repairs to fuselage &
door skin, bulkhead
webs

Repairs to all other
areas

Alterations/modifications

25-45 or later
737-900, 757, 767, 777, MD11,
ATR42, ATR72, F100, A320,
A321, A318, A319, A300-600,
A310, A340, A330, EMB 135,
EMB 145, SAAB 340, SAAB
2000, CL-600, DHC-8, DO-
328, BAE146, BAE Jetstream
4100.
Pre 25-45

Certification Basis:
§25.571.

—Amdt 25-45 and later
amendments require
damage tolerance
(DT) inspections.

Certification Basis:
§25.571.

—Repaired airplane
structure must meet
structure type require-
ments.

Certification Basis:
§25.571.

—Repaired airplane
structure must meet
structure type require-
ments.

Certification Basis:
§25.571.

—Altered structure must
meet type certification
requirements.

727, 737-100/200 ......ccccvrvveeennnen. SID AD’s ......oooveine §121.370 (Repair As- SID AD’s .....oovveee SID AD’s.
sessment Rule) and —ADs require repairs —ADs require alter-
SID ADs. made to SID principal ations made to SID
structural elements PSEs to be assessed
(PSEs) to be as- for DT.
sessed for DT.
Pre 25-45
A300, 707, 720, 747, BAC 1-11, | SID AD’s .....ccccvvvveuenee. §121.370 ..o §121.370a ......cceeuenne.. §121.370a.
F-28, L-1011, DC-8, DC-9,
MD-80, DC-10.
Pre 25-45
L—188, DHC—7 ..ccceeierieiiiieeie SID AD ..o §121.370a .......ccueeue... §121.370a ......cceeuenne.. §121.370a.
Pre 25-45
F.27, L=382 ...ccciiiiiiieieeeeece DT data have been de- | §121.370a ................... §121.370a .......cocuen.. §121.370a.
veloped.
Pre 25-45
737-300/400/500 ......ccccvvrrvenernennen. A SID has been devel- | §121.370 ......cccccoevenn. §121.370a ......cccocuene... §121.370a.
oped.
—AD is pending
Pre 25-45
737-600/700/800 ......ccccvvrrveeernnnen. A SID will be developed | § 121.370 ......c.ccovuenne §121.370a ......cccocuene... §121.370a.

—An AD will need to be
issued.

E. Damage Tolerance Requirements of
the Aging Airplane Safety Final Rule

In adopting the Aging Aircraft Safety
Act (AASA) of 1991, Congress required
the FAA to “prescribe regulations that
ensure the continuing airworthiness of
aging aircraft.”” 31 The AASA states, in
part, that an air carrier must show “that
maintenance of the aircraft’s structure,
skin, and other age-sensitive parts and
components have been adequate and
timely enough to ensure the highest
degree of safety.” To comply with this
requirement, the AASFR includes
supplemental inspection requirements
that address the continued
airworthiness of fatigue critical
structure.

These regulations apply to all fatigue
critical structure, which includes the
baseline structure of the airplane,
repairs and alterations that affect fatigue
critical baseline structure, and

3149 U.S.C. 44717(a).

alterations that contain fatigue critical
structure. Listed below are examples of
alterations that are included.

¢ Passenger-to-Freighter Conversions.
e Operating Weight Increases.

¢ Re-engining and Hushkits.

e Winglets.

e Auxiliary Wing Tip Fuel Tanks.

o Auxiliary Fuel Tanks Installed in
the Fuselage.

e External Door Installation in a
Pressurized Fuselage.

The damage tolerance inspections and
procedures required by the AASFR are
based on the same methodology used to
comply with 14 CFR 25.571, at
Amendment 25-45 and later
amendments. The AASFR, in effect,
requires compliance with the DT
airworthiness standard by all affected
airplanes, regardless of original
certification basis, past AD action, or
other operating rules.

VII. Statement of the Problem

Without additional rulemaking,
operators run the risk of not having the
necessary DT data in time to support
compliance with the supplemental
inspection requirements of the AASFR,
which has a final compliance date of
December 20, 2010. DAHs may not
voluntarily commit the resources
needed to develop DT data within a
time frame that would allow operators
to revise programs as necessary to
comply with the rule. We believe a
regulatory approach that includes not
just operational requirements, but
corresponding DAH requirements,
would result in a more uniform and
timely response to the safety issues.

For pre-Amendment 25—45 airplanes,
as stated in the preamble to the AASFR,
the DT data contained in FAA-approved
SIDs and RAG are an acceptable means
of compliance with the AASFR for those
structural areas addressed by the SIDs
and RAG. Therefore, to support operator
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compliance with the AASFR
adequately, DT data will need to be
developed for fatigue critical structure
in the following areas, unless previously
accomplished:

e Existing repairs not addressed by
RAG.

¢ Alterations, including those
documented in TC holders’ service
bulletins and in STCs.

e New repairs, including those
documented in TC holders’ SRMs and
service bulletins.

For Amendment 25—45 (and later)
airplanes, to support operator
compliance with the AASFR, DT data
may need to be developed for existing
and new repairs and alterations.

VIII. Requirements for Design Approval
Holders

The FAA believes the proposed
requirements are not a significant shift
in the responsibilities of DAHs for the
continued airworthiness of airplanes.
Airplane operators always have the
ultimate responsibility for maintaining
their airplanes in a condition that
allows for their continued safe
operation. The DAH requirements
would support this responsibility by
making documents and data available to
the operators that are necessary to meet
their airworthiness obligation. Such
actions include performing assessments,
developing design changes, revising
ICAs, and making available necessary
documentation to affected persons. We
believe this requirement is necessary to
facilitate compliance by air carriers with
operating rules. DAHs, in this proposal,
would only be responsible for their
repairs and alterations, and for the
development of guidelines applicable
only to their type design structure.

A. Ongoing Responsibility of Design
Approval Holders for Continued
Airworthiness

Several recent safety regulations
necessitated action by air carriers and
other operators but did not require
DAHs to develop and provide the
necessary data and documents to
facilitate the operators’ compliance. As
noted earlier, on July 12, 2005, we
issued policy PS~ANM110-7-12-2005,
“Safety—A Shared Responsibility—New
Direction for Addressing Airworthiness
Issues for Transport Airplanes.” The
policy states, in part, “Based on our
evaluation of more effective regulatory
approaches for certain types of safety
initiatives and the comments received
from the Aging Airplane Program
Update (July 30, 2004), the FAA has
concluded that we need to adopt a
regulatory approach recognizing the
shared responsibility between design

approval holders (DAH) and operators.
When we decide that general
rulemaking is needed to address an
airworthiness issue, and believe the
safety objective can only be fully
achieved if the DAHs provide operators
with the necessary information in a
timely manner, we will propose
requirements for the affected DAHs to
provide that information by a certain
date.”

We believe the safety objectives
contained in this proposal can only be
reliably achieved and acceptable to the
FAA if the DAHs provide the parts 121
and 129 operators with the DT data for
repairs and alterations to fatigue critical
structure. Our determination that DAH
requirements are necessary to support
the initiatives contained in this proposal
is based on several factors:

e Developing DT data is complex.
Operators do not have access to the
necessary type design data needed for
the timely and efficient development of
the required DT data.

e FAA-approved DT data need to be
available in a timely manner. Due to the
complexity of these data, we need to
ensure that the DAHs submit them for
approval on schedule. This will allow
the FAA Oversight Office having
approval authority to ensure the data are
acceptable, are available on time, and
can be readily implemented by the
affected operators. Additionally,
accurate and timely information is
necessary to ensure the operators are
able to obtain the data in enough time
to meet the December 20, 2010
compliance date of the AASFR.

o The proposals in this NPRM affect
a large number of different types of
transport category airplanes. Because
the safety issues addressed by this
proposal are common to many
airplanes, we need to ensure that
technical requirements are met
consistently and the processes of
compliance are consistent. This 