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US Depatment of Transportation Dockets,
Docket No. FAA- 199964 11,
400 Seventh Street, SW.,
Room Plaza 401,
Washington, DC 20590.
Ladies and Gentlemen:

Subject: Fud Tank System Design Review, Flammability Reduction, and

Maintenance and Inspection Requirements. - Notice of ~Proposed Rulemaking
FAA has issued an Notice of Proposed Rulemaking [NPRM] which if adopted, would

require manufacturers of specified transport  category airplanes
the FAA that the current designs of the fuel tank systems on exi
the exisence of ignition sourceswithin the airplane fuel tanks.

affected manufecturers to  develop specific fuel tank system mai
indructions for any items in the fue tank system that are kterm

ingpections or maintenance, to assure the safety of the fuel tank

proposed rule would require operators of these specified airplan

aoproved fud tank system maintenance and inspection instructi

maintenance or inspection programs. The rule also contains enh!
future design of fuel tank systems to minimize development of
or to mitigate the hazard of such vapors.
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system. In addition, the
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The atached document issubmitted in response to the FAA’s request for comments on
the NPRM. The docurrent represents the consolidated commen: of the worldwide

avigion industry as represented hy:

ATA [Air Trangport Associgtion of Americe]

AEA [Association of European Airlines)

AAPA [Association of Asia Pecific Airlines]

AECMA [Associgtion  of  European  Airplane Manufacturers]
AIA  [Aerogpace  Indudries  Association]

This dngle document is submitted as an indication of the indus
the proposas in the NPRM. As such, we request that the FAA
response from each and every member of the associations note

We thank you for the opportunity to provide informaion on thi
safety issue.

Air Transport Association of America
1301 Pennsylvania Ave., NW == Suite 1100 Washington, DC
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Overview

Safety record

Executive Summary
Industry Comments to NPRM 99-18

On October 29, 1999, the Federa Aviation Administration (FAA) issued
Notice of Proposed Rulemaking (NPRM) 99 8, titled Transport Airplane
Fuel Tank System Design Review, Flammability Reduction, and Maintenance
and Inspection Requirements.

Included in this proposed rulemaking is a special federal aviation regulation
(SFAR) requiring the design-approval holders of certain turbine-powered
transport-category airplanes to submit substantiation to the FAA that the
design of the fud tank systems of previoudy certificated airplanes precludes
the existence of ignition sources within the airplane fuel tanks. This SFAR
would aso require the affected design-approval holders to develop specific
fuel tank system maintenance-and-inspection instructions for any items in the
arplane fue tank system that are determined to require repetitive inspections
or maintenance to ensure the safety of the fuel tank system. In addition, the
SFAR would require certain operators of those airplanes to incorporate FAA-
approved fud tank system maintenance-and-inspection instructions into their
current maintenance or inspection program.

NPRM 99-| 8 also proposes three amendments to the airworthiness standards
for transport-category airplanes. The first would define new requirements,
based on existing requirements, for demonstrating that ignition sources could
not be present in fuel tanks when failure conditionsare considered. The
second would require future applicants for type certification to identify any
safety-critical maintenance actions and develop limitations to be placed in the
Instructions for Continued Airworthiness (ICA) for the fuel tank system. The
third would require means to minimize development of flammable vapors in
fuel tanks, or means to prevent catastrophic damage if ignition does occur.

This document presents the combined comments of aviation manufacturers
and operators worldwide to NPRM 99- 18.

Air travel far surpasses any other transportation mode in terms of safety. At
present, the accident rate in the United States is approximately one jetliner
hull loss per 2 million departures. Accidents involving fuel tank explosions
are extremely rare events that account for a very small number of these hull-
loss accidents.

March 27, 2000
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Executive Summary (continued)

Safety record
(cont'd)

Industry
comments

Harmonization

Design review

Over the past four years, extensive efforts have been initiated to further
enhance the excdlent safety record of jet transport fud systems, including
worldwide inspection programs of the fuel systems of essentially al types of
airplanes affected by this proposed rulemaking. These efforts have resulted in
enhancements to the design and ingtallation of fuel system wiring and fud
pumps. Concentrated efforts are continuing in fuel system safety.

The industry (airplane manufacturers and operators) is committed to aviation
safety and agrees in principle with the proposed FAA rulemaking. Drawing
from our collective expertise and experience around the world, the industry
has developed and offers in this document comments intended to make the
proposed rulemaking more effective and practical. Specific comments to the
NPRM are summarized below and discussed a length within this document.

The industry believes that rather than implement this rulemaking unilaterdly,
the FAA should pursue harmonization with other nations aviation regulatory
authorities. This would simplify operations, reduce the cost of compliance
without compromising safety, and extend the latest safety benefits more
broadly in the world fleet.

The FAA is essentially proposing to recertify the fuel systems of al

previously certified commercia turbine-powered transports of the past 40
years to new certification standards with respect to avoidance of fuel tank fires
and explo-sions. The industry believes that this approach is unnecessarily
excessve and could potentially create an insurmountable task burden. While
more than 450 million hours of service experience have indeed identified
valuable lessons learned, this same service experience aso demonstrates the
largely successful outcome of the previoudy certified design practices.

The industry proposes a more practical and efficient means of accomplishing
this design review that would be equdly effective in enhancing fuel system
safety. This dternative method is to apply experience and knowledge gained
through service history as well as the specia inspection program of the
industry’s Fud Systems Safety Program, complemented by analytical means
where necessary (e.g., performance of system-level FTAs). This dternative
approach would be implemented in the form of a prescriptive-type rule (i.e,
one that defines and prescribes actions to be taken).

The industry believes deriving design and maintenance enhancements from
information gained from service experience with airplanes of al type designs,

Page i
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Executive Summary (continued)
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Executive Summary (continued)

Design review
(cont’d)

Ignition risk

Flammability
reduction

Maintenance
and inspection
requirements

in al types of service, will yield more effective safety enhancements. This
approach also alows safety enhancements to be introduced sooner because the
method proposed by the industry builds on current efforts and activity rather
than on initiating new ones. Another benefit of this dternative approach is
that it uses a broader pool of resources to accomplish the task, alowing fuel
system specidists to be utilized more effectively.

Simply stated, the industry’s approach of using real-world data, supported by
andysis as required, would provide effective enhancements sooner and at less
cost than the analytical design reviews proposed by the FAA in NPRM 99- 18.

The NPRM states that, “no ignition source may be present.” The industry
accepts the intent of this statement within the context of ensuring that any
resdud ignition risk is satisfactorily reduced within the probability of
certainty as is commonly applied to fail-safe design (FAR 25.1309).

The NPRM addresses latent failures for fuel systems in a more conservative
manner than other flight-critical systems of an arplane. Based on a reative
assessment to other systems, the industry believes that this approach is not

warranted. We instead recommend that the FAA apply FAR 25.1309 to the
certification of new fud system designs rather than create a unique new rule.

The NPRM proposes that newly certified fuel tank installations must include a
means to minimize the development of flammable vapors in fue tanks. There
Is currently not an agreed-to, definitive industry standard for assessing
flammability of aircraft fuel tanks. Thus, the industry proposes that a rule
based on flammability be delayed until such time as a standard is defined. In
its place, the industry recommends a more meaningful rule that would
accomplish some degree of flammability reduction even though a definitive
flammability standard does not exist. The industry suggests the current
proposed rule be redefined to require practical measures to reduce heat
transfer from adjacent heat sources into fuel tanks.

The industry agrees with the FAA that maintenance of the fud tank systems
of the world fleet can be improved. The industry strongly recommends
existing processes, such as the Certification Maintenance Coordination
Committee (CMCC), be utilized for the development of enhanced scheduled
maintenance tasks and inspections. Findly, the industry recommends the
FAA avall itsdf of activities currently ongoing within the industry, notably
the work of the
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Executive Summary (continued)
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Executive Summary (continued)

Maintenance
and inspection
requirements
(cont'd)

Compliance
time

ATSRAC Task 3 Subcommittee and the ATA working group that is updating
Maintenance Steering Group 3 (MSG-3) guiddines.

The proposed method for establishing critical design configuration control
limitations needs to be revised. As written, it places design holders at risk
of having their proprietary design features made public to compensate for
inadequacies in the current procedures for design modification approval.
Additiondly, the proposed rule potentialy makes the origina equipment
manufacturer (OEM) liable for changes made to the aircraft, even when the
OEM is not involved in the change.

The industry strongly disagrees with the compliance time proposed by the
FAA in this NPRM. The SFAR proposes a total of 12 months to conduct the
required design reviews, develop al corrective design changes, and develop
or modify maintenance and inspection programs for fuel systems essentially
for all commercial turbine-powered airplanes built since 1958. This includes
al models, al derivatives of models, al options and combinations of options
available, as well as al supplementa type certifications (STC).

In light of the massive scope of this SFAR, the proposed time frame is smply
unrealistic. If the SFAR were adopted in its current form, the industry would
recommend a minimum compliance time of 54 months. If the industry
recommendations contained within this commentary were adopted, the SFAR
compliance time could be reduced to 36 months. By comparison, the FAA
required 22 months to release NPRM 99-| 8 after the commitment was made
to do so in December of 1997.

The NPRM aso requires operators to implement a maintenance program 18
months after the effective date of the rule. Operator compliance time should
begin after the FAA has approved the OEMs’ maintenance and inspection
program.

Development and implementation of specific design changes deriving from
the SFAR design review should be accomplished outside the scope of SFAR
compliance and administered using existing arworthiness directive (AD)
processes. This approach offers the benefit of alowing the industry and the
FAA to mutualy develop and agree on prioritization of the associated work.

Page vi
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Executive Summary (continued)

Cost

Conclusion

Based on its review of the rulemaking as proposed by the FAA, the industry
is concerned that the true cost of these proposed rules may have been grossy
underestimated.  Given the complexity of NPRM 99- 18, the industry has not
attempted to conduct a detailed cost analysis. However, aspects of the FAA's
cost analysis have been identified that may be inaccurate because of erroneous
or incomplete assumptions. Therefore, the industry recommends that the
FAA reevauate its cost estimate to take into account the observations made
within this commentary.

The industry urges the FAA to consider and incorporate into its rulemaking
the comments summarized above and discussed in detail in the body of this
document. The dternative methodologies herewith proposed meet the intent
behind NPRM 99-18 and achieve its goas by making this proposed rule as
effective and practical as possible.

This aternative approach is explained in detail in the following pages, and is
summarized below:

m Base SFAR No. XX on a prescriptive rule (i.e., develop checklists
derived from lessons learned) rather than on FAR 25 changes.

m Develop and implement maintenance and inspection ingtructions
after completion and approval of the SFAR design reviews.

m  Accomplish any necessary redesign activities using existing
airworthiness procedures and processes.

m Evauate ignition risk in new type designs using the accepted
definitions and proven methods of FAR 25.1309 and the fail-safe
design concept embedded in its associated AC, rather than creating
New, more conservative requirements.

m  Pursue practical measures in new type designs to reduce heat
transfer from adjacent heat sources into fuel tanks.

m Replace FAR Ops requirements with individua airworthiness
directives based on aircraft type and issued upon completion and
approval of the SFAR No. XX.

Furthermore, the industry recommends that this rulemaking be harmonized
with other nations regulatory authorities, rather than remain a unilaterd FAA
initiative.

March 27, 2000
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Section 1 Introduction
Industry Comments to NPRM 99-18

About this This document provides a collective industry response to FAA NPRM 99-| 8,

document titted Transport Airplane Fuel Tank System Design Review, Flammability
Reduction, and Maintenance and Inspection Requirements. The following
organizations formulated this response and agree with its contents:

s  Aerospace Industries Association (AlA)

Air Transport Association of America (ATA)

Association of Asia Pacific Airlines (AAPA)

Association of European Airlines (AEA)

European Association of Aerospace Industries (AECMA)

The above organizations are referred to as “the industry” in this document.

About FAA Notice of Proposed Rulemaking (NPRM) 99- 18 seeks to enhance fuel

NPRM 99-18 tank safety. This NPRM has four parts, the first being a specialfederal
aviation regulation (SFAR) that applies retroactively to al turbine-powered
transport aircraft built since 1958:

m FAR Part 21 SFAR XX--proposes design reviews to substantiate
that ignition sources are precluded in the fud tanks of these affected
airplanes, and calls for the design-approval holders to develop
maintenance and inspection instructions for use by their operators.

NPRM 99-| 8 aso includes three amendments to the airworthiness standards
that guide the development of subsequent transport-category aircraft:

# Rule change to FAR 25.981(a)-proposes new requirements for
demonstrating that ignition sources could not be present in fue
tanks when failure conditions are considered.

m Rule change to FAR 25981(b)-proposes that future type
certificate applicants identify any safety-critica maintenance
actions and develop limitations to be placed in the Instructions
for Continued Airworthiness of the fud tank system.

s Rule change to FAR 25.981(c)-proposes that means be
developed to minimize flammable vapors in fud tanks or to
prevent catastrophic damage if ignition does occur.

March 27, 2000 Industry Comments on NPRM 99- 8 Page 1



1. Introduction (continued)

About NPRM 99-1 8 aso includes an amendment to Appendix H of the airworthiness
NPRM 99-18 standards that applies to instructions for continued airworthiness:
(cont'd) = Rule change to H25.4 of Appendix H-proposes a new

requirement to identify arworthiness limitations applied to the
fud tank system in the Instructions for Continued Airworthiness.

NPRM 99-| 8 also includes four amendments to the airworthiness standards
that apply to maintenance operations:

= Rule change to FAR 91.410, FAR 121.370, FAR 125.248,
and FAR 129.14—proposes that operators revisit and revise,
as necessary, the fud tank system maintenance and inspection

programs.
Historical Jetliner hull-loss accidents are rare events. In the world fleet, 1.5 hull losses
background occur for every million jetliner departures (in the U.S. fleet, which is subject

to NPRM 99-| 8, one hull loss occurs for every 2 million departures). Fuel
tank explosions account for 0.3 percent of total hull losses in the world fleet
since 1958. Thus, they occur 300 times less frequently than the overal hull-
loss accident rate, or about once in every 160 million departures.

Since 1958, nine hull losses related to fuel tank explosions have occurred

in the world fleet. Two were the result of engine separations, two involved
ground maintenance, and one each involved lightning strike, disintegration,
and sabotage. The remaining two events remain unexplained, including the
loss of Fight 800, a 747-1 00, which exploded in July 1996.

Although fud tank safety has been excellent overdl, the FAA observes that,
“service history has shown that ignition sources have developed in airplane
fuel tanks due to externa ignition sources, and internal ignition sources
resulting from unforeseen failure modes or factors that were not considered at
the time of origina certification of the arplane’

FAR Part 25—which governs the certification of transport aircraft-requires
that ignition sources not be present in fuel tanks. For design purposes, the
industry has always assumed that fuel tanks are flammable at al times even
though jet fuel vapors become flammable only under certain combinations of
temperature, pressure, mass volume, and other factors.

In 1967, Amendment 25-1 1 introduced section § 25.98 1, which addresses fuel
tank temperatures with the intent of precluding hot surfaces from igniting

' FAA Advisory Circular AC 25.981-2X, 1/12/2000 (Draft), p. 4.
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1. Introduction (continued)

Historical
background
(cont’d)

fuel vapors in the tanks. As adopted, §25.981 required certification applicants
to determine the highest alowable temperature in the fuel tank that reserves a
safe margin to the lowest temperature at which autoignition, or spontaneous
ignition, might be expected to occur. Advisory Circular 25.98 1 - 1 A followed
in 1972 with specific guidance, including failure modes, for complying with
the above temperature requirements.

Another section, $25.901, tates that, “no single failure or malfunction or
probable combination of failures will jeopardize the safe operation of the
arplane” A closdy related section, $25.1309, applies this philosophy
broadly to the entire airplane and its systems. Yet another section, §25.954,
requires the prevention of fuel tank vapor ignition from lightning strikes.

March 27, 2000
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Section 2

Overview

Industry
request

Reasons to
harmonize
regulation

Harmonization and Coordination

The purpose of this section is to document the industry’s views concerning
the harmonization of NPRM 99- 18 and delegation of compliance findings in
the presence of hilateral agreements.

The industry requests that the FAA:

= Hamonize this initiative with, a a minimum, the European Joint
Aviation Authorities (JAA) and Transport Canada

s Dedegae SFAR compliance findings to the Prime Certification
Authority with which the FAA has a sgned hilaterd agreement
(see below this section).

The industry strongly supports harmonization of NPRM 99- 18 for the same
reasons that it supports regulatory harmonization in general. Harmonization
simplifies operations, reduces the cost of compliance without compromising
safety, and extends the latest safety benefits more broadly in the world fleet.

NPRM 99-1 8 presents precedents in the certification and operational upkeep
(maintainability and continued airworthiness) of the fuel systems of transport-
category airplanes. This NPRM affects original equipment manufacturers
(OEM), supplemental type certificate (STC) holders, and the operators of
U.S.-registered aircraft. It adso affects al future U.S.-registered aircraft. In
short, from an OEM'’s point of view, its world fleet is affected.

This NPRM potentialy affects the certification codes and policies established
or enforced by other airworthiness authorities. Because the FAA is regarded
as a leader in aviation safety, the initiatives it puts forward-athough directed
just at aircraft under its jurisdiction—are scrutinized and implemented in one
form or another by the airworthiness authorities of a great many nations.

Although this globa regulatory reconciliation trend is not reflected in the
FAA’s economic analysis, it is a fact of life and presents a significant cost
issue that must be addressed by each OEM as well as each operator looking to
change its fleet composition. OEMs and operators aike have found through
experience that worldwide harmonization of large and important issues
improves the quality, oversight, and implementation time of safety initiatives.

March 27, 2000
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2. Harmonization and Coordination (continued)

Reasons to
harmonize
regulation

(cont'd)

Specific
benefits

Harmonization reduces the cost of compliance and provides the traveling
public with confidence that identified safety issues are being treated on al
aircraft worldwide, not just on jetliners that wear U.S. N-numbers or other
regions registration numbers.

If the FAA does not pursue harmonization of this NPRM, it will undermine
the ongoing effort by OEMs, the FAA, the JAA, and Transport Canada to
harmonize their Part 25 Codes. Should the FAA proceed unilateraly, it may
be contributing to the divergence of Part 25 Codes in the future.

Significant benefits of harmonization of NPRM 99- 18 include:

Minimization of burden to the industry, including avoidance of
duplication of work. If harmonization is not sought, the OEMs are
put a the mercy of each authority’s policy. Cost is increased for both
the OEM and the operator. The time scale of the safety initiative
becomes unmanageable. Practically speaking, the number of times an
OEM must show its fuel system is safe is directly proportiona to the
number of rules and safety initiatives that affect its aircraft. The rules
and safety initiatives may disagree with the definition and method of
judging an “unsafe condition.” Operators will be pendized by having
more mandates whose periods of embodiment are not compatible.
Creation of a unified course of action for the review of the existing
fleet and the certification of new aircraft (an unambiguous set of
requirements). This harmonization benefit is especialy important in
light of recent bilateral agreements that call for the FAA to delegate
compliance findings to the primary type certificating authority.

A consistent level of safety worldwide. A harmonized approach
promotes consistent use of safety-assessment methodology to judge
airplane designs for “fud tank ignition source” failure conditions.
Creation of superior regulation. ARAC groups governed by good
terms of reference and a set schedule have produced comprehensive,
usable rules and advisory materid by using the expertise and policies
of the industry and the authorities. The find rule of this NPRM may
be dightly delayed because of harmonization, but the end result will be
better, and there will be far fewer comments to disposition.

Less effort in the long run. If the regulatory proposals in NPRM
99- 18 are not harmonized now, the industry is convinced, based on
past experience, that a request will be made in the future to harmonize.
The work and the effort currently being expended will have to be
duplicated, wasting many organizations aready limited resources.

Page 6
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2. Harmonization and Coordination (continued)

True
harmonization

Delegation
of SFAR
compliance

Importance
of industry
comments

About the
ARAC process

The creation of superior regulation requires that regulatory authorities work
together to develop the rulemaking. Were other regulatory authorities ssimply
to adopt, as is, regulation that has been unilateraly developed by the FM,
this adoption process would not congtitute true harmonization, and many of
the above benefits would not be realized.

OEMs for whom the FAA is the vaidating authority request that the FAA
delegate SFAR compliance findings to the prime certification authority in
accordance with the approved bilateral agreement. The OEMs in this Stuation
believe that FAA deegation of responshbility will fecilitate the overal SFAR
compliance process and still achieve the safety objectives.

To date, the industry does not believe that the FAA has contacted any other
prime certification authority to discuss compliance protocol.

If the FAA determines that harmonization of NPRM 99- 18 is not practical
from a time standpoint, additional consideration might well be given to the
comments presented in this document, which reflect the views of the industry
worldwide.

It is further suggested that the FAA use the fast-track Aviation Rulemaking
Advisory Committee (ARAC) process. Using the ARAC process, a forum
of the world aviation industry and certification authorities could address the
comments and concerns of the industry and review its aternative proposd
for a practical, harmonized program to enhance fuel tank system safety.

March 27, 2000
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section 3  Design Review

FAR Part 21, SFAR No. XX

Overview This section addresses proposed FAA SFAR No. XX, which requires a design
review of the fuel _tank systems of the existing turbine-powered commercia
arliner fleet. Additiona comments regarding maintenance and inspection
instructions associated with this SFAR are presented in Sections 6 and 7 of
this document.

In NPRM 99- 8, the FAA proposes the following rule text:

Compliance: No later than [12 months after the effective date of the final rule],
or within 12 months after the issuance of a certificate for which application was
filed before [effective date of the final rule], whichever is later, each type
certificate holder, or supplemental type certificate holder of a modification
affecting the airplane fuel tank system, must accomplish the following:

(@) Conduct a safety review of the airplane fuel tank system to determine that
the design meets the requirements of §§ 25.901 and 25.981(a) and (b) of
this Chapter. If the current design does not meet these requirements,
develop all design changes necessary to the fuel tank system to meet
these requirements.

(b) Develop all maintenance and inspection instructions necessary to
maintain the design features required to preclude the existence or
development of an ignition source within the fuel tank system of the
airplane.

(c) Submit a report for approval of the Administrator that:

(1) Provides substantiation that the airplane fuel tank system design,
including all necessary design changes, meets the requirements of
§§ 25.901 and 25.981(a) and (b) of this Chapter; and

(2) Contains all maintenance and inspection instructions necessary to
maintain the design features required to preclude the existence or
development of an ignition source within the fuel tank system
throughout the full operational life of the airplane.

About the The FAA makes these observations within the preamble of NPRM 99- 8 that
proposed SFAR  help summarize the reason for the proposed SFAR:

. ..[ a]ccident investigations and adverse service experience [have] shown
that unforeseen failure modes and lack of specific maintenance procedures
on certain airplane fuel tank systems may result in degradation of design
safety features intended to preclude ignition of vapors within the fuel tank
(lines 24-27).
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3. Design Review (continued)
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3. Design Review (continued)

About the
proposed SFAR
(cont'd)

Overall intent
of this SFAR

The industry
agrees in
principle with
FAA intent

0 bjective of
design review

Many of the design practices used on airplanes in the existing fleet are similar.
Therefore, anomalies that have developed on specific airplane models within
the fleet could develop on other airplane models. (lines 565467)

. ..[fJuel tank systems [are required to] be designed to ensure fail-safe opera-
tion between normal maintenance and inspection intervals. (lines 107-107)

The FAA determined that during original certification of the fuel tank system,
the degree of tank contamination and the significance of certain failure modes
of the fuel tank system components had not been considered to the degree
that more recent service experience indicates is needed. (lines 380-383)

The preamble of NPRM 99-18 goes on to state that a design review is
considered necessary and what the intent of this review would be:

As a result, the FAA considers that a one-time design review of the fuel
tank system for transport airplane models in the current fleet is needed.
(lines 567-568)

The intent of the design review proposed in this notice is to assure that each
fuel tank system design that is affected by this action will be fully assessed
and that the design approval holder identifies any required modifications,
added flight deck or maintenance indications, and/or maintenance actions
necessary to meet the fail-safe criteria. (lines 620-623)

The industry agrees with the FAA objective of enhanced fuel system safety
and is dready engaged in an industrywide initiative in this area. We concur
in principle with this FAA initiative to “perform a one-time design review of
the fuel tank system for transport airplane models in the current fleet.”

The following discussion highlights concerns that the industry has with the
proposed SFAR design review methodology, and then presents a practica
dternative that will effectively achieve the objectives of the design review.

The industry believes firmly that the objective of this design review should
be to enhance the level of safety that already exists in the stated applicability
of transport-category airplanes. This design review should:

n Utilize the lessons learned identified from service experience to
examine the integrity of the existing designs and determine if
changes to these designs are warranted.

= Support the development of improved maintenance instructions
and generd-practice guidelines to maintain the level of safety
intended in these designs.

March 27,2000
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3. Design Review (continued)

About the

FAA’s proposed

design review
methodology

The proposed
methodology
IS excessive

The design review methodology proposed by NPRM 99- 8 is summarized
below using excerpts from the NPRM (lines 59586 10):

The proposed SFAR would require the design approval holder to perform a safety
review of the fuel tank system to show that fuel tank fires or explosions will not
occur on airplanes of the approved design. In conducting the review, the design
approval holder would be required to demonstrate compliance with the standards
proposed in this notice for (paragraphs) 25.981 (a) and (b) . ..and the existing
standards of (paragraph) 25.901. As part of this review, the design approval
holder would be required to submit a report to the cognizant FAA Aircraft
Certification Office (ACO) that substantiates that the fuel system is fail-safe.

The FAA intends that those failure conditions listed previously in this notice, and
any other foreseeable failures, should be assumed when performing the system
safety analysis needed to substantiate that the fuel tank system design is fail-safe.
The system safety analysis should be prepared considering all airplane inflight,
ground, service, and maintenance conditions, assuming that an explosive fuel air
mixture is present in the fuel tanks at all times, unless the fuel tank has been
purged of fuel vapor for maintenance. The design approval holder would be
expected to develop a failure modes and effects analysis (FMEA) for all com-
ponents in the fuel tank system. Analysis of the FMEA would then be used to
determine whether single failures, alone or in combination with foreseeable

latent failures, could cause an ignition source to exist in a fuel tank. A subse-
quent quantitative fault tree analysis should then be developed to determine
whether combinations of failures expected to occur in the life of the affect fleet
could cause an ignition source to exist in a fuel tank system.

The FAA is essentially proposing to recertify the fuel systems of dl

previously certified turbine-powered commercial transports of the past 40
years to new certification standards with respect to avoiding fuel tank fires
and explosions. The industry believes that this approach is unnecessarily
excessve. While more than 450 million hours of service experience have
indeed identified valuable lessons learned, this same service experience also
demonstrates the largely successful outcome of the previoudy certified design
practices.
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3. Design Review (continued)

About Rather than recertify the fuel system in its entirety, the industry believes that
enhancing the major safety-enhancement benefit of a design review can be derived from
safety through utilizing these lessons learned to examine the integrity of the existing designs.

lessons learned  The following observations support this view:

= The years of knowledge that went into designing and certifying the
original systems far exceeds any reasonable effort that can be
expended for the proposed design review. The effectiveness of
these origina efforts should be acknowledged and given credit for.
The proposed SFAR design review should focus on the service-

March 27, 2000 Industry Comments on NPRM 99- 18 Page 13



3. Design Review (continued)

About
enhancing
safety through
lessons learned
(cont’d)

The proposed
methodology
creates an
unnecessary
task burden

experience lessons learned as a means of adding vaue to what has
already been accomplished.

More than 450 million hours of service experience have demon-
strated the largely successful outcome of the previoudy certified
designs. Concentrating attention on the service-experience lessons
learned would bring focus to a design review.

Many of the aircraft types that are required to comply with this
SFAR are gpproaching the end of their fleet lives. When determining
if design changes are warranted, the consideration should be based
upon a risk assessment associated with the remaining flegt life.

Imposition of new certification requirements is not necessary, as
discussed in Section 4, Ignition Risk.

Recertification of the world fleet would be an unmanageable task. The
precedents and resource-management issues included within NPRM 99- 18
are very complex and would have both short- and long-term effects on the
aviation industry. The SFAR design review proposal, as written, goes well
beyond a lessons learned focus. This additional task burden would actually
interfere with redlizing the benefits of lessons learned:

m Recetification adhering to the guidelines of AC 25.1309- 1 A would be

extremely labor intensive. For example, FAR 25.1309 compliance was
not required for aircraft whose certification basis was before FAR
Amendment 25-23. The andysis methods outlined in AC 25.1309- 1 A
were not adopted by the FAA until June 21, 1988, and were therefore
not necessarily applied to aircraft certified before this date. Thus, the
certification documentation and technical archives of pre-Amendment
25-23 aircraft may be limited in their usefulness to support a formaized
AC 25.1309-1A analysis. Note that the mgority of aircraft types
affected by this SFAR are pre-Amendment 25-23.

Availability of qudified personnd to conduct the level of design
analysis implied by the proposed FAA approach is limited. Formalized
andysis of the type outlined in AC 25.1309- 1 A requires specialists with
extensve knowledge of the system architecture, component details, and
sarvice history as well as the analysis methodology. Such specidists
would be required to support not only the SFAR tasks, but also the
ongoing work responsibilities for which they are normally employed.

Flow time required to perform the proposed design review would
exceed the proposed compliance time. The industry believes that
the proposed design review methodology would require two to four
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3. Design Review (continued)

The proposed labor-years of effort per major model for large transport aircraft.
methodology Some manufacturers have as many as 15 major models with
creates an numerous minor model variations. These minor mode variations
unnecessary would add significant additional review effort. Availability of
task burden qualified engineers does not alow these reviews to be conducted in
(cont'd) a completely paradld fashion. Assuming a nine-month flow time to

accomplish each review and the capability to conduct up to three
reviews smultaneoudy, some manufacturers would require wel in
excess of 45 months to complete the proposed reviews. In other
instances, the resources available to some TC or STC holders may
limit their capability to one design review a a time. Note that these
estimates take into account work aready accomplished by the
industry over the past four years.

m The SFAR, as written, requires al necessary design changes to
be identified, developed, evaluated, and shown to comply with the
proposed new certification requirements. The industry strongly
believes that if the design review identifies the need to change the
design, the design change activities should be treated separately from
the SFAR activity. Existing arworthiness procedures should be
utilized to process mandatory design changes (including appropriate
NPRMs and ADs on a case-by-case basis). The FAA’s own SFAR
cost assessment is in agreement with the industry position. Lines
100381007 of NPRM 99-| 8 dtate: “The assessment may identify
conditions that would be addressed by specific service bulletins or
unsafe conditions that would result in FAA issuance of an
airworthiness directive (AD). However, those future costs would be
the result of compliance with the service bulletin or the AD and are
not costs of compliance with the proposed rulemaking. Those costs
would be estimated for each individual AD, when proposed.”

m The SFAR, as written, requires “al maintenance and inspection
instructions necessary” to be submitted as part of the design review
report. Effective maintenance program development cannot
practicaly start until the design review is completed. The OEM
maintenance program must be developed in coordination with the
operators and regulatory agencies. Therefore, submittal of the
maintenance and inspection instructions as part of the design review
report is not feasble. Development of these instructions will require
six to eight months of effort once the FAA has approved the design
review report. See Section 7, Maintenance Operations, for further
discussion of this issue.
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3. Design Review (continued)

The proposed
methodology
creates an
unnecessary
task burden
(cont’d)

Result:

an excessive
compliance
burden

The industry believes the FAA has grosdy underestimated its own flow
times regarding coordination and approval of the SFAR-mandated
design reviews and resulting compliance substantiation documents.
Experience shows that 60 to 90 FAA flow days are to be expected for
the review and approva of documents of this kind. Multiplied by 100
reports or more, it would appear that the FAA itsalf would require more
than the proposed 12 months compliance time to complete its review
and approva cycle once the reports are submitted by the industry.

In light of these concerns, the industry must conclude that the SFAR No. XX
design review methodology proposed by the FAA is impracticable because it:

Creates new certification requirements when application of an
dternative approach will meet the same objective.

Does not consider the substantial level of effort and genera
effectiveness of the original design and certification activities as
demonstrated by more than 450 million hours of service experience.

Does not provide a risk assessment over the remaining fleet life of
each aircraft type.

Does not provide a smple design-assessment method that is compatible
with the technical information available to the TC and STC holders.

Is impracticable to perform for pre-Amendment 25-23 aircraft.

Is labor intensive, time-consuming, and so specidized in nature that the
pool of people who could actually perform such a design assessment is
highly constrained within the industry.

Grosdy underestimates the amount of flow time required by both the
industry and the FAA to complete the proposed task.

Proposes to include any redesign activity as part of the SFAR
compliance task rather than use existing airworthiness procedures
for these kinds of activities.

Does not alow the maintenance and inspection instructions to be
developed in a feasible manner.
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3. Design Review (continued)

A practical The industry believes that an dternative design review method would better

alternative achieve the overdl objective of enhancing fuel system safety. This aternative
method would be based on service experience (lessons learned) and regulated
as a prescriptive-type rule (i.e., one that defines actions to be taken).

For example, in the NPRM 99- 18 preamble, the FAA lists examples of service
experience that may not have been adequately considered in the origind fuel
system design. Areas of the fuel system covered by these examples include:

= Pumps.

= Wiring to pumps in conduits located inside fuel tanks.
= Fuel pump connectors.

» Fud quantity indicating system wiring.

» Fue quantity indicating system probes.

=  Component bonding.

If a comprehensive listing of these in-service experiences were defined (e.g.,
in proposed FAA AC 25.98 1-1X), fue system designs could be evaluated to
determine if adegquate consideration had been made regarding the potentia
effects of each item listed. The information gathered by the specia inspection
program of the industry’s Fuel Systems Safety Program would be a useful
source of information.

Single failures shown to cause an ignition source in the fuel tank system
would warrant a design change. A quantitative fault tree anaysis could be
developed for combinations of failures shown to cause ignition sources to
determine if such failure combinations could be expected to occur in the
remaining fleet life of the affected aircraft type.

Benefits of a The benefits of this prescriptive design review approach would be:
prescriptive m A common evauation criterion for each aircraft type regardiess of its
approach certification basis.

s A more objective evaluation process that smplifies delegating the
compliance-finding task by the FAA and ensures equa treatment
for each manufacturer and its operators.

= Faster task completion and report submittal, and thus a quicker
resolution to any deficiencies in the existing fleet.

= Separation from the FAA program to enhance fuel tank certification
requirements for future arcraft (the FAR 25 rule change proposals
could proceed on a different time frame).
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3. Design Review (continued)

Benefits of a
prescriptive
approach
(cont’d)

About the
industry’s
proposed SFAR
alternative

The industry’s
alternative
design review
process

= The ability to use anaytical methods as a complementary means of
showing compliance.

= Development of a standardized report or checklist to ease the
compliance-finding process.

= A far greater pool of people able to accomplish the task, because a
prescriptive design review method does not demand engineers with
detailed expertise in fud systems and FAR $25.1309 andysis.

The FAA and the industry goal of preventing fuel tank system ignition
sources in the existing fleet can be better met through the aternative
prescriptive approach being proposed here by the industry. Such an approach
is practicd and effective. It will facilitate a safety-enhancing review of the
world flest.

As proposed by the industry, the references to §25.90 1 and §25.98 1 (a) and
(b), as described in the NPRM 99-18 revised version, are removed and
replaced

by a prescriptive rule that may take the form of a checklist as described above.
A service experience-based listing of lessons learned would be provided in a
document such as the proposed AC 25.981-1X.

Under this industry proposal, FAA SFAR No. XX Compliance text would be
modified to read:

(8 Conduct a safety review of the airplane fuel tank syste:m to be evaluated
against the defined listing of service experience “lessons learned.”
Identify if design deficiencies exist for which redesign is warranted by
determining if ignition sources may exist caused by single failures or
combinations of failures expected to occur in the remaining operational
fleet life of the aircraft type.

(b) Develop all maintenance and inspection instructions necessary to
maintain the design features required to preclude the existence or
development of an ignition source within the fuel tank system of the
airplane throughout the remaining operational fleet life of the aircraft.

(c) Submit a report for approval of the Administrator that:

(1) Provides substantiation that the airplane fuel tank system design has
been evaluated against the defined listing of “lessons learned” and
determination made if ignition sources may exist caused by:

i. Single failures.

i. Combinations of failures expected to occur in the remaining
operational fleet life of the aircraft type.

(2) Identifies design deficiencies for which redesign is warranted.
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3. Design Review (continued)
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3. Design Review (continued)

The industry’s
alternative
design review
process
(cont’d)

Compliance
time

Applicability

This rule text makes it clear that any design deficiency for which redesign is
warranted shall be identified, but modifications need not be developed at the
time of report submission.

The rule text dso makes it clear that development of the maintenance and
ingpection instructions associated with the results of the design review will
occur after the design review has been completed and approved by the FAA
(see Section 7, Maintenance Operations, for a detailed discussion of this
industry proposal). The text of the design review report will directly reflect
what was determined in the airplane assessment.

The compliance time proposed by the FAA is insufficient for the industry, as
explained above in this section. It would not be possible to meet the suggested
compliance time even using the industry’s proposed design review method.

If the FAA accepts the industry’s dternative approach, the industry proposes
the following text revison:

Compliance time;

(@) All design review reports must be submitted to the Administrator no
later than 36 months after the effective date of this rule or within 18
months of the issuance of a certificate for which application was filed
before [effective date of the rule], whichever is later.

(b) Maintenance and inspection instructions must be submitted to the
Administrator no later than 8 months after the FAA has approved the
design review report for the applicable aircraft type.

If the FAA does not accept the industry’s alternative approach, then the
compliance time for completion of the design review should be extended
to 54 months.

The industry agrees with the FAA’s applicability statement except for use of
the word “affecting” with respect to STC holders. Subgtitution of the word
“modifying” is recommended because the reference is only to STCs that result
indirect ATA 28 modifications and not STCs that are adjacent to the fuel
system and may indirectly affect them (see the below discussion of STCs

for more information).
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3. Design Review (continued)

Applicability The following text revision is accordingly proposed:
(cont’d) I
Applicability:

This SFAR applies to the holders of type certificates, and supplemental type
certificates modifying the airplane fuel tank system, for turbine-powered
transport category airplanes, provided the type certificate was issued after
January 1, 1958, and the airplane has a maximum type certificated
passenger capacity of 30 or more, or a maximum type certificated payload
capacity of 7500 pounds or more. This SFAR also applies to applicants for
type certificates, amendments to a type certificate, and supplemental type
certificates modifying the fuel tank systems for those airplanes identified
above, if the application was filed before the effective date of this SFAR and
the certificate was not issued before the effective date of this SFAR.

About STCs The rest of this section addresses:

and field = The applicability of NPRM 99- 18 to ATA 28 STC approvals,

approvals non-ATA 28 Supplemental Type Certificate (STC) approvals
and field approvas whose ingtadlation(s) may affect the airplane
fuel tank system.

s The feasihility of conducting a design review on the above-
mentioned approvals.

NPRM 99-18 Part 21 SFAR No. XX’s applicability statement reads in part:

applicability ...This SFAR also applies to applicants for type certificates, amendments to a

type certificate, and supplemental type certificates affecting the fuel tank
systems for those airplanes identified above, if the application was filed

before the effective date of this SFAR and the certificate was not issued
before the effective date of this SFAR.. .

FAR 91, 121, 125, and 129 applicability statements read:

. no certificate holder may operate a turbine-powered transport category
airplane with a type certificate issued after January 1, 1958, and a maximum
type certificated passenger capacity of 30 or more, or a maximum type
certificated payload capacity of 7500 pounds or more.. .

Within these two applicability statements, the FAA implicates:.
= STCs that affect changes to fudl tank systems (ATA 28 STCs).

»  STCs that modify systems or components outside the fuel tank
system, but that may be inappropriately associated to the fuel
tank system ingtalation (non-ATA 28 STCs).

= Field approvas of systems that affect the fuel tank systems.
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3. Design Review (continued)
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3. Design Review (continued)

NPRM 99-18
applicability
(cont’d)

Industry
observations

About
ATA 28 STCs

About non-
ATA 28 STCs

Operator
challenges

The FAA states that the “objectives of this proposed rule would not be
achieved unless these systems are aso reviewed and their safety ensured.”

The industry agrees that the design review should be as complete as
necessary, bearing in mind that:

= There must be a balance between cost and benefit.

s There must be technical information avalable a the airline
or principal maintenance inspector (PMI) level to
effectively carry out NPRM 99-1 8's objective.

The industry agrees that STC holders who have made major changes to the
fuel system should be held responsible to complete SFAR No. XX’s design
review in the same fashion and time scale as proposed above by the industry.

In cases where the ATA 28 STC holder is out of business and the technical
data is not readily available, the operator and FAA should define a method to
ensure themselves that the design meets the SFAR objectives.

The industry has concerns about rendering a mandatory design review of the
non-ATA 28 STCs and field approvals.

The FAA says each STC must be evaluated for any effect on the fuel system,
which means that an STC that affects the configuration of the cabin with its
associated wiring (e.g., power ports, in-flight video) must be included.

For a large number of operators, the design review process for ATA 28 and
non-ATA 28 STCs may present an insurmountable burden because:

m A full review of modifications accomplished by the operators over
the decades that some of these airplanes have been operated is
impracticable.

m  Where operators have sold aircraft to another party, it is possible
that the current owner of the airplane may come back to the operator
and require such an evauation. This Stuation is unmanageable.

m  Operators will have difficulty performing any type of quantitative
analysis due to lack of intensive familiarity with these types of rules.

March 27, 2000

Industry Comments on NPRM 99-1 8 Page 23



3. Design Review (continued)

Operator
challenges
(cont'd)

About

field approvals
and approved
repairs and
modifications

= The technicd information required to perform a quantitative or
quditative anadysis may not be available or may not pertain to the
specific arcraft modd.

s  OEM involvement in providing airlines with assstance is viewed by
the operators as being minima for several reasons. Firgt, the OEMs
are probably not familiar with many of the STCs that are incorpor-
ated on the aircraft. Second, the chance of obtaining an assistance
contract with the QEMs is dim because they will be stretched for
manpower supporting OEM responsibilities relating to this SFAR.
It should be noted that the compliance responsibility is with the
operator, the STC holder, and the FAA.

m Technica assistance from the FAA fud system specidlists is not
ensured for the operators. The FAA may be prepared to work with
the affected type certificate holders to assist them in complying with
the requirements of the proposed SFAR, but such assistance may not
be possible for operators in this situation due to a lack of manpower.
Even though the guiddines will be in AC 25.98 1-1X, operators
believe that a PMI will not have the expertise to be able to evauate
whether an dternative truly satisfies the SFAR.

NPRM 99-| 8 does not account for any of the above.

In the preamble section of the operationa rule changes (lines 801-807), the
FAA implicates field approvals. For the record, the industry defines “field
approvas’ as those alterations signed off by the PMI on the FAA 337 form.

Based on the context of SFAR No. XX text and the FAR Ops text, the
industry does not agree that field approvas are implicated. Thus, any
reference to field approvals should be removed from NPRM 99- 18.

The industry does not consider that other forms of repairs or modifications
permitted on in-service arcraft and not specificaly mentioned in the SFAR
(e.g., approvas used by airlines via SFAR 36 repairs) have to be considered
within the context of NPRM 99-| 8.

If the FAA disagrees with the industry position, the industry proposes that
field approvals, approved repairs, and so on be considered in the same fashion
as non-ATA 28 STCs (see below).
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3. Design Review (continued)

Assessment
of non-ATA 28
STCs

For the reasons stated in the discussion of non-ATA 28 STCs (see above in
this section), the industry strongly suggests that the FAA consider a separate
requirement within SFAR No. XX for assessing the effect of non-ATA 28
STCs (as well as ATA 28 STCs where the manufacturer and design data no
longer exist) on the arplane's fuel system.

The industry believes that airplanes that fall into this category can only be
assessed qualitatively and/or by inspection. In such stuations, two key areas
need to be examined to achieve a safety enhancement:

® The modification of wiring next to or near wiring that enters
the fud tank.

m The effect of ECS modifications and other system modifications
capable of generating autoignition temperature into the tank
structure.

The effects of non-ATA 28 STCs on wiring that enters the fuel tank can be
assessed by a one-time inspection performed on each aircraft model at the
next heavy-maintenance interval where the area or zone is opened and
accessed, or if possible in conjunction with any required modification
program downtime resulting from the OEM/STC design review per SFAR
No. XX.

The objective of the ingpection would be to examine wiring that enters the
fuel tank to record any nonconformities introduced by modifications. The
nonconformity would be established based on a listing of specific inspection
guidelines issued by either the FAA (possible inclusion in AC 25.98 1-1X) or
the OEMs for each aircraft model type.

As with the SFAR design review, any nonconformities would be identified
and reported to the design approval holder. A qualitative design review can
be performed as an dternative to a one-time inspection if sufficient technical
information is available regarding the ingdlation of STCs. Findly, dternate
methods that would ensure the continued airworthiness of the aircraft (with
respect to wiring that enters the fuel tank) should be considered. For example,
installation of a transent suppression device should eliminate the need to
ingpect and/or conduct design reviews of modifications that might otherwise
affect FQIS wiring.

Effects of environmental control system (ECS) and other systems capable of
generating autoignition temperatures into the tank structure can be covered by
reviewing whether the approved configuration has been atered. This review
will reveal whether the OEM design is unaffected, or whether the operator

needs to follow up with the design approva holder of the design modification.
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3. Design Review (continued)
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3. Design Review (continued)

Development
of a one-time
inspection
program

Industry
proposal

The industry believes that a one-time inspection process, as described above,
would need to be developed using:

s« The OEM’s or STC holder’s list of general design practices and
precautions obtained during their SFAR design reviews.

= The revised maintenance program (e.g., tasks, procedures, intervals).

This information will provide operators with guidelines on what to inspect,
how to inspect, and what the pass/fall criteria are (see Section 7).

This inspection should also not repeat the inspections that have been
performed to date by the airline. For instance, the operator should receive
credit for any inspections performed because of an AD or the FSSP.

Based on the above, the industry requests that the FAA:
» Revise SFAR No. XX for non-ATA 28 STCs as suggested above.

® Make clear the applicability or category of changes that are being
investigated (i.e., non-ATA 28 STCs, field approvals).

= Take into account the work that has aready been performed and
standard wiring practices or the equivaent.

=  Amend the compliance time to be compatible with accomplishing
an inspection during heavy maintenance, together with any major
fue system modification resulting from the design review.
The following text revision is accordingly proposed:
Applicability:

[Same as SFAR except that it applies to non ATA 28 (fuel system) STCs
which may affect the fuel tank system.]

Compliance time:

® Wring Inspection compliance to be associated to the AD mandating that
the operators incorporate the maintenance program.

= Within 36 months of the effective date of NPRM 99-I 8, the ECS and / or
wiring qualitative analysis shall be submitted to the FAA
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3. Design Review (continued)

Industry Rule:
proposal 1. Wiring
(cont’d)

Conduct a one time inspection of wiring that enters the fuel tank to assess
whether any STC modifications compromise the fail-safe design concept
and are as such a possible fuel tank ignition source. For the purpose of
this rule, only the wiring external to the tank need be inspected, OR

a) Perform a qualitative design review to determine that no STCs are
installed such that an ignition risk is induced due to its proximity to
wiring that enters the fuel tank.

2. Autoignition

Perform a qualitative review of the ECS and other system capable of
generating auto ignition temperatures, into the tank structure. This review
should determine whether the approved manufacturer's configuration has
been altered. If altered, the operator shall identify the alteration and report
it to the person responsible.
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Section 4

Overview

Summary
of FAA
viewpoint

Ignition Risk

Rule Change Proposed to FAR 25.981(a)

This section addresses the proposed FAR Part 25.98 1 (a) rule change, which
retains the existing requirements of the FAR relating to determination of a

safe margin below the temperature expected for autoignition of fuel and

precluding the temperature in the fuel tank from exceeding that temperature.

The proposed rule also adds a new requirement that requires a safety analysis
to evduate the potentia for the development of ignition sources in a fud tank
system resulting from single, single and latent, or multiple failure conditions.

In NPRM 99-| 8, the FAA has proposed the following rule text:

§ 25.981 Fuel Tank Ignition Prevention

(@) No ignition source may be present at each point in the fuel tank or fuel

tank system where catastrophic failure could occur due to ignition of fuel

or vapors. This must be shown by:

(1) Determining the highest temperature allowing a safe margin below the
lowest expected autoignition temperature of the fuel in the fuel tanks.

(2) Demonstrating that no temperature at each place inside each fuel tank
where fuel ignition is possible will exceed the temperature determined
under paragraph (a)(l) of this section. This must be verified under all
probable operating, failure and malfunction conditions of each
component whose operation, failure or malfunction could increase
the temperature inside the tank.

(3) Demonstrating that an ignition source could not result from each single
failure, from each single failure in combination with a latent failure
condition not shown to be extremely remote, and from all combinations
of failures not shown to be extremely improbable. The effects of

manufacturing variability, aging, wear, corrosion, and likely damage
must be considered.

The FAA makes these observations within the preamble of NPRM 99-1 8 with
regard to the application of the existing regulations and the use of the fail-safe

design concept in the prevention of ignition sources in fud tank systems:

[T] he regulatory authorities and aviation industry have always presumed
that a flammable fuel air mixture exists in the fuel tanks at all times and
have adopted the philosophy that the best way to ensure airplane fuel tank
safety is to preclude ignition sources within fuel tanks. This philosophy has
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4. Ignition Risk (continued)

Summary
of FAA
viewpoint
(cont'd)

About
the intent
of 25.981 (a)(3)

been based on the application of fail-safe design requirements to the
airplane fuel tank system to preclude ignition sources from being present in
fuel tanks when component failures, malfunctions, or lightning encounters
occur. (lines 88-92)

Section 25.901 . ..requires, in part, that the propulsion and fuel tank systems
be designed to ensure fail-safe operation between normal maintenance and
inspection intervals, and that the major components be electrically bonded

to the other parts of the airplane. (lines 105-1 08)

Compliance with § 25.1309 requires an analysis, and testing where
appropriate, considering possible modes of failure, including malfunctions
and damage from external sources, the probability of multiple failures and
undetected failures, the resulting effects on the airplane and occupants,
considering the stage of flight and operating conditions, and the crew
warning cues, corrective action required, and the capability of detecting
faults. (lines 117-1 21)

This provision [referring to lines 109- 21] has the effect of mandating the
use of “fail-safe” design methods which require that the effect of failures
and combinations of failures be considered in defining a safe design.
(lines 122-1 23)

These regulations, when applied to typical airplane fuel tank systems,
lead to a requirement for prevention of ignition sources inside fuel tanks.
(ines 154-1 55)

In the preamble, the FAA goes on to redefine the existing FAR 25.981, which
since 1967 has specified requirements for the prevention of fuel tank ignition
due to autoignition temperature. This proposed redefinition of FAR 25.98 1
adds requirements that define failure scenarios that must be addressed for fuel
tank ignition prevention. As the reason for this added rule, the FAA states:

The second area of concern encompasses the need to require the design
of future transport category airplanes to address more completely potential
failures in the fuel tank system that could result in an ignition source in the
fuel tank system. (lines 569-571).

This proposal would also add a new paragraph (a)(3) to require that a safety
analysis be performed to demonstrate that the presence of an ignition source
in the fuel tank system could not result from any single failure, from any single
failure in combination with any latent failure conditon not shown to be ex-
tremely remote, or from any combination of failures not shown to be extremely
improbable.  (lines  830-833)

This proposal is needed because the general requirements of §§ 25.901 and
25.1309 have not been consistently applied and documented when showing
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4. Ignition Risk (continued)

About

the intent

of 25.981 (a)(3)
(cont'd)

Overview
of industry
comments

About
the fail-safe
design concept

that ignition sources are precluded from transport category airplane fuel tanks.
Compliance with the proposed revision to § 25.981 would require analysis of
the airplane fuel tank system using analytical methods and documentation
currently used by the aviation industry in demonstrating compliance with

§§ 25.901 and 25.1309. (lines 854-858)

With respect to ignition-source prevention as proposed in NPRM 99- 18,
the industry:

= Agrees that a specific paragraph should be added to FAR 25.98 1 to
address faillure modes that affect fuel tank ignition source prevention.

= Bedlieves that so doing will ensure a consistent application of the rule
for new designs.

s Does not believe that the new requirement to address conditions not
shown to be extremely remote is consistent with the existing FAR.

= Recommends that the language of the proposed harmonized version
of FAR 25.901 (c), referencing FAR 25.1309, be similarly adopted
for the proposed FAR 2598 1 (C).

When comparing NPRM 99-| 8's identified failure condition of “fuel tank
ignition source” againgt the requirements of §25.901 (c) and 25.1309(b), rule
§25.90 1 (c) requires the applicant to show that:

= No sngle falure or mafunction, which will jeopardize the safe
operation of the airplane, can occur.

m No probable combinations of failures will jeopardize the safe
operation of the airplane (a combination being two or more failures,
whether evident or latent).

And §25.1309(b) requires the applicant to show:

m The occurrence of any failure condition that would prevent
the continued safe flight and landing of the airplane is extremey
improbable.

= Compliance [to the above]... must consider . . . the probability
of faillures and undetected failures . . . [and] crew warning cues,
corrective action required, and the capability of detecting faults.

FAR 25.901 (c) is intended to provide an overall safety assessment of the
powerplant ingtalation that is consstent with the requirement of $25.1309.
FAR 25.1309 applies to al arcraft equipment, systems, and installations, and
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4. Ignition Risk (continued)

About

the fail-safe
design concept
(cont’d)

About

latent failures
and the fail-safe
design concept

in fact envelops the intent of §25.901(c). The purpose of 925.1309 is to
determine the effect of a functiona failure or mafunction on the airplane
usng quditative and quantitative analytica tools in conjunction with
engineering and operationa judgment. It is noted that within the European
JAR, the JAR 25.901(c) rule text refers directly to JAR 25.1309.

The industry favors the continued use of the fail-safe design concept, as
defined in AC 25.1309-1A and the forthcoming AC/AM]J 25.1309, which
utilizes design and analysis methods to ensure within known probability
bounds that a hazardous or catastrophic event will not occur. This industry
approach would provide a design objective that is achievable, certifiable,
and within the boundaries of industry practice for the design of safe aircraft.

With regards to latent failures, the proposed rule states:

. .an ignition source could not result...from each single failure
in combination with each latent failure condition not shown to be
extremely remote.. . .

The industry considers the proposed 8(a)(3) rule text too severe because it
presents requirements that are outside the scope of both $25.1309 and

$25.90 1 (c) standardsthe same standards that the FAA dates in its preamble
are the basdline rules for the ignition source prevention assessment. These
regulations provide a defined method for treating latent failures.

In §25.901 and $25.1309 and their associated ACs, latent failures are assigned
a fallure rate and an associated latency period, both of which are substantiated
by manufacturer experience. This is formalized within the AC 25.1309-1 A
description of the fail-safe design concept as, “ Subsequent failures.. .whether
detected or latent, and combinations thereof should also be assumed, unless
their joint probability with the first fallure is shown to be extremely improb-
able” To comply with these criteria, it is necessary to apply the fail-safe
design concept as embodied in the FARs and defined in AC 25.1309-1A.

The new wording proposed by the FAA imposes a requirement on latent
faillure conditions that are just part of the larger set of combinations leading to
the hazard of “ignition sources present in fuel tanks.” It is the larger set that
$25.1309 imposes a requirement on, thus taking into account the complete set
of al combinations. This FAA wording adversely pendizes the resulting
outcome of the anaysis, in particular as regards the definition of maintenance
intervals and the means for determining whether an added safety feature is
required to mitigate or prevent the event.
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4. Ignition Risk (continued)

About

latent failures
and the fail-safe
design concept
(cont'd)

Proposed AC 25.98 1-1X provides a more detailed explanation of the reason
for the latent-faillure extremely remote requirement proposed in the NPRM:

In order to eliminate any ambiguity as to the restrictions on latent failures,

§ 25.981 (a)(3) explicitly requires that any anticipated latent failure condition
not leave the airplane one failure away from a catastrophic fuel tank ignition.
In addition to this § 25981(a)(3) limitation on latency, § 251309(c) limits
latent failure conditions to those that do not create an “unsafe system opera-
ting condition.” Consequently, if a latent failure condition is not extremely
remote (i.e., it is anticipated to occur) and it creates an “unsafe system
operating condition,” then “warning information must be provided to alert the
crew” and “to enable them to take appropriate corrective action.” These
applicable regulatory restrictions on latency notwithstanding, there are
practical limitations on the available means of compliance. For example,
detecting a failure condition requires a finite period of time and there are not
always “appropriate corrective actions” that can be taken during the flight.
Consequently, for the purposes of compliance with § 25981(a)(3), the period
of latency for any anticipated significant latent failure condition should be
minimized and not allowed to exceed one flight cycle. For the purposes of
§ 25.1309(c) compliance, any time the airplane is operating one failure away
from a catastrophic fuel tank ignition should be considered an “unsafe system
operating condition,” recognizing that sometimes the only “appropriate
corrective action” is to continue on to your destination but not re-dispatch
the airplane.

The industry recognizes that the FAA has been arguing this philosophy on
latent failures in different industry and regulatory forums over the last severa
years without resolution. The industry recommends that because this is a
controversia and unresolved subject, that this issue on latent failures be
removed from this NPRM. A request by the industry, through TAEIG, has
been formally submitted to the FAA that requests a separate project be
established to address, and come to a consensus on, the issue of latent failures.

In the NPRM preamble, it is stated:

In order to eliminate any ambiguity as to the necessary methods of com-
pliance, the proposed rule explicitly requires that the existence of latent
failures be assumed unless they are extremely remote, which is currently
required under § 25.901, but not under § 25.1309. (lines 858-860)

The industry does not believe that the new requirement to address latent
failures that are extremely remote is required under §25.90 1. FAR 2590 1 ()
does contain the term “extremely remote,” but it is used within the context of
structural design integrity and has never been assigned a probability. Within
Amendment 25-40, the FAA comments, “[Extremely remote] has been used
in other sections of the regulations...to establish a consideration that must be
given to the failure of structural components during the evaluation of
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4. Ignition Risk (continued)

About

latent failures
and the fail-safe
design concept
(cont’d)

The industry

the type design” (e.g., pylons, engine mounts, and engine rotors). The FM
aso sates in that amendment that, “FAR 25.1309 would continue to apply
to powerplant and APU ingallations.” The industry agrees with this fina
statement and believes that it is not appropriate to attribute the “extremely
remote” definition to systems and equipment for which FAR 25.1309 has
proved to be sufficient.

The FAA is dso aware that the requirements of FAR 25.901 (¢) have been
under active review for harmonization with the JAR 25.90 1 (c) requirements.
The current harmonized proposa for §25.90 1 (c) resides with the FAA for
fina action (publication of the NPRM). The new requirement states that for
powerplant ingalations (which include fuel system), compliance must be
shown to the requirements of $25.1309, except for certain specific structural
failure conditions such as engine rotor falure, propeller blade release, and
case rupture. It would seem logical for the proposed revision to §25.981(a)(3)
to match the new §25.901(c) and invoke the requirements of $25.1309, rather
than attempt a match to the terminology in the current but obsolete $25.901 (c)
requirement.

In summary, the industry agrees that a specific paragraph should be added to
FAR 25.981 to address failure modes that address fuel tank ignition source
prevention and to ensure a consistent application of the rule for new designs.
However, the industry believes the new requirement to address latent failures
is overly conservative and proposes retaining the accepted definitions and
proven methods of FAR 25.1309 and the fail-safe design concept embedded
in its associated AC.

Based on the information above in this section, the industry requests that the
proposed §25.98 1 (a)(3) wording be replaced with the following:

proposes
revisions to _ _
§25.981 @)(3) Alternative 1.
§ 25.981 Fuel Tank Ignition Prevention
(@) No ignition source may be present at each point in the fuel tank or fuel

tank system where catastrophic failure could occur due to ignition of

fuel vapors. This must be shown by:

(3) Assessment of ignition risk under the provisions of $25.1309.
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4. Ignition Risk (continued)

The industry
proposes
revisions to
925.981 (a)(3)
(cont'd)

About
25.981(a) and
the proposed
SFAR XX
design review

Industry
conclusion

The industry prefers Alternative 1 as it would ensure that fuel tank ignition
risk is assessed according to the current §25.1309, utilizing the corresponding
AC 25.1309-1A as guidance. This proposed aternative would not introduce
any new requirements or regulations.

If the above, industry-preferred text is not deemed acceptable and a specific
requirement must be defined, the industry instead proposes the following:

Alternative 2:

25.981 Fuel Tank Ignition Prevention

(@) No ignition source may be present at each point in the fuel tank or fuel
tank system where catastrophic failure could occur due to ignition of
fuel vapors. This must be shown by:

(3) Analyses and/or tests that demonstrate that:

(i) There are no single failures that result in an ignition source
in the fuel tank system.

(i)  Any combination of failures, including latent failures, that
result in an ignition source within the fuel tank system are
extremely improbable.

This second text represents the current and harmonized version of $25.1309
and envelops the concept of §25.901(c). It is unambiguous and uses wording
that reflects current (and future) industry standards.

In Section 3, Design Review, the industry presented comments addressing the
proposed FAA SFAR No. XX. This SFAR would require a design review

of the fud tank systems of the existing turbine-powered commercia airliner
fleet. In lines 597-598 of the preamble to NPRM 99- 8, the FAA states that,
“In conducting the review, the design-approval holder would be required to
demonstrate compliance with the standards proposed in this notice for
(paragraph) 25.981(a)....”

Based on the discussions above and the commentary presented in Section 3,
the industry disagrees that the proposed rule should be applied to the existing
commercid arliner fleet.
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Section 5

Overview

About
the intent
of 525.981 (c)

Flammability Reduction
Rule Change Proposed to FAR 25.981(c)

This section offers industry comments on the proposed FAR 25.981(c) rule
change within NPRM 99- 18. In this rule change, the FAA proposes that
means be developed to minimize flammable vapors in fuel tanks, or prevent
catastrophic damage if ignition does occur.

This proposed rulemaking responded to NTSB recommendations for reducing
exposure to operation with flammable vapors in fuel tanks. Subsequent FAA
and industry activity included the establishment of an Aviaion Rulemaking
Advisory Committee (ARAC) working group, the Fuel Tank Harmonization
Working Group (FTHWG). The FTHWG recommended that the FAA initiate
rulemaking action to amend §25.98 1, applicable to new type designs, to
include a requirement to limit the time transport arplane fuel tanks could
operate with flammable vapors in the vapor space of the tank.

The FTHWG proposed, “Limiting the development of flammable conditions
in the fuel tanks, based on the intended fuel types, to less than 7 percent of the
expected fleet operational time, or providing means to mitigate the effects of
an ignition of fuel vapors within the fud tanks such that any damage caused
by an ignition will not prevent continued safe flight and landing.” The group
indicated that the intent of this requirement was “to address flammability
mitigation as a new layer of protection to the fuel system.”

In NPRM 99-18, the FAA proposes the following rule text:

§ 25.981 — Fuel Tank Ignition Prevention
(c) The fuel tank installation must include—

(1) Means to minimize the development of flammable vapors
in the fuel tanks; or

(2) Means to mitigate the effects of an ignition of fuel vapors
within fuel tanks such that no damage caused by an ignition
will prevent continued safe flight and landing.

In the preamble of NPRM 99-1 8, the FAA discusses its intent in proposing the
new 25.98 1 (c) rule. A number of different statements are made including:

The FAA agrees with the intent of the recommended regulatory text
recommended by the ARAC. (line 880)
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5. Flammability Reduction (continued)

About

the intent

of §25.981(c)
(cont’d)

The industry
agrees in
principle

About

the NPRM
and ARAC
proposals

. .the FAA is proposing a more objective regulation that is intended to minimize
exposure to operation with flammable conditions in the fuel tanks. (lines 886-887)

.. .certain design methods.. .increase the likelihood that flammable vapors will
develop in the fuel tanks (lines 891-893).... Therefore, in order to preclude the
future use of such design practices, this proposal would revise 25.981 to add a
requirement that fuel tank installations be designed to minimize the
development of vapors in the fuel tanks. (lines 896-898)

This proposal is not intended to prevent the development of flammable
vapors in fuel tanks because total prevention has currently not been found to
be feasible. Rather, it is intended as an interim measure to preclude, in new
designs, the use of design methods that result in a relatively high likelihood
that flammable vapors will develop in fuel tanks when other practicable design
methods are available that can reduce the likelihood of such development.
(lines  901-905)

The intent of the proposal is to require that fuel tanks are not heated, and
cool at a rate equivalent to that of a wing tank in the transport airplane being
evaluated. (lines 910-911)

The industry agrees in principle with the FAA’s overdl intent to enhance the
fuel system safety of future aircraft designs through measures to reduce fuel
tank flammability exposure. The industry agrees that action should be taken,
as identified by the ARAC FTHWG, “to address flammability mitigation as
a new layer of protection to the fue system.” The industry further agrees that
§25.98 1 (c) should not be retroactively applied to existing type certifications,
as that has not been shown to be practical.

The following discussion highlights concerns that the industry has with the
proposed 25.98 1 (c) regulation, and then presents severa practica alternatives
that should be considered.

As previoudy stated, the intent of the ARAC FTHWG proposed regulation
was “to address flammability mitigation as a new layer of protection to the
fuel system.” Requiring that fuel tank flammability be limited “to less than 7
percent of the expected fleet operationa time” would alow compliance to be
demonstrated in a quantifiable manner. However, ongoing studies of fuel tank
flammability have demonstrated that means to reliably quantify exposure to
flammable fuel vapors do not currently exist. The FAA’'s Fue Flammability
Task Group, coordinated through the FAA Technical Center in Atlantic City,
stated in its fina report (DOT/FAA/AR-98/26), “Th[is] report cannot offer a
sngle definitive answer to the question of when fud tanks contain flammable
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5. Flammability Reduction (continued)

About
the NPRM
and ARAC

proposals
(cont'd)

The industry

recommends...

A practical
alternative

vapor, but it does identify the research necessary for a better understanding of
fud flammability in arcraft fue tanks”

The FAA’s proposed rule to require “means to minimize the development of
flammable fuel vapors in fuel tanks’ is aso problematic. The use of the term
minimize, coupled with the uncertainty of when fud tanks contain flammable
vapor, would result in a highly ambiguous rule. Findings of compliance with
such a rule would be highly subjective, creating considerable uncertainty for
the applicant. The FAA observes in the preamble of NPRM 99-1 8 that, it
having been recommended by the ARAC FTHWG to “continue to evaluate
means for minimizing the development of flammable vapors within the fuel
tanks,” the “[d]evelopment of a definitive standard to address this recom-
mendation will require a sgnificant research effort that will likely take some
time to complete” (line 888-891)

Therefore, if the proposed rule is to be based upon the flammability of jet
fuel, the industry believes that this rule should be postponed until a definitive,
industry-recognized standard for assessing flammability is available.

The industry recommends that the FAA continue research to define practica
standards by which to evaluate fud tank flammability. This research should
include evaluating the benefits of further flammability reduction as well as the
potential costs of achieving such a reduction.

This research could be performed in dliance with the industry through an
ARAC committee. The desired outcome would be the definition of standards
for assessing flammability. The availability of quantifiable flammability
limits would in turn alow the development of practical, beneficia regulation.

In addition to recommending that implementation of a flammability rule be
delayed until the supporting studies are complete, we recommend that the
FAA harmonize this rule with non-U.S. regulatory authorities before it is
proposed (see Section 2 for a discussion of the benefits of harmonization).

In the near term, a more meaningful rule could be proposed that would
accomplish some degree of flammability reduction even though a definitive
flammability standard does not exist. The industry suggests the current
proposed rule be redefined to require practical measures to reduce heat
transfer from adjacent heat sources into fuel tanks.
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5. Flammability Reduction (continued)

A practical
alternative
(cont'd)

About
the industry’s
proposal

This approach is consistent with the FAA’s NPRM preamble statement that
the proposed rule “. ..is not intended to prevent the development of flammable
vapors in fuel tanks because total prevention has currently not been found to
be feasble. Rather, it is intended as an interim measure to preclude, in new
designs, the use of design methods that result in a relatively high likelihood
that flammable vapors will develop in fuel tanks when other practicable
design methods are available that can reduce the likelihood of such
development.” (line 90 [-905)

The industry believes that this approach can be accomplished under the
following proposed rule:

§25.981 ().

If systems adjacent to fuel tanks could cause significant heat transfer to the
tanks:

1) Means to reduce heating of fuel tanks by adjacent systems shall
be provided,; or...

2) Equivalent flammability reduction means shall be provided to
offset flammability increases that would otherwise result from
heating; or.. .

3) Means to mitigate the effects of an ignition of fuel vapors within
fuel tanks shall be provided such that no damage caused by an
ignition will prevent continued safe flight and landing.

The industry’s proposed rule avoids the current difficulties of assessing the
level of fud tank flammability and, at the same time, is responsive to the issue
of fuel tank heating resulting from adjacent heat sources such as air-condi-
tioning packs. The ARAC FTHWG evauated various means of reducing fuel
tank heating and concluded that approaches such as directed ventilation could
provide a meaningful reduction in the fleet average exposure to flammable
fuel vapors.

This approach is consistent with the NPRM statement that “[t] he proposal
would, however, require that practicl means, such as transferring heat from
the fud tank (e.g., use of ventilation or cooling air), be incorporated into

the airplane design if heat sources were placed in or near the fuel tanks that
significantly increased the formation of flammable fuel vapors in the tank. . ..”
(line  906-909).

The industry does not, however, agree with the FAA statement that “[t]he
intent of the proposal is to require that fuel tanks are not heated, and cool at a
rate equivaent to that of a wing tank in the transport airplane being evaluated’
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5. Flammability Reduction (continued)

About the
industry’s
proposal
(cont’d)

(line 9 1 09 11). For example, directed ventilation sysems may reduce heating
of adjacent fuel tanks, but they do not eliminate heating. Furthermore, there
should be no requirement to “cool at a rate equivaent to that of a wing tank.”
The studies conducted by the ARAC FTHWG did not conclude that such a
requirement was necessary or achievable.
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Section 6 Maintenance/Continued Airworthiness

Rule Change Proposed to FAR 25.981(b)
and Appendix H25.4

Overview This section addresses the proposed FAR 25 rule change as it affects the
maintainability and continued arworthiness of the arcraft fuel system.

In NPRM 99-18, the FAA proposes the following rule text, which the industry
has classfied under the Maintenance/Continued Airworthiness heading:

§ 25.981 — Fuel Tank Ignition Prevention

(b) Based on the evaluations required by this section, critical design con-
figuration control limitations, inspections or other procedures must be
established as necessary to prevent development of ignition sources
within the fuel tank system and must be included in the Airworthiness
Limitations section of the ICA required by § 25.1529. Placards, decals
or other visible means must be placed in areas of the airplane where
maintenance, repairs or alterations may violate the critical design
configuration limitations.

H25.4 — Airworthiness Limitations section

(&) The Instructions for Continued Airworthiness must contain a section titled
Airworthiness Limitations that is segregated and clearly distinguishable
from the rest of the document. This section must set forth—

(1) Each mandatory replacement time, structural inspection interval,

and related structural inspection procedures approved under
§25.571; and

(2) Each mandatory replacement time, inspection interval, related
inspection procedure, and all critical design configuration control
limitations approved under § 25.981 for the fuel tank system.

(b) If the Instructions for Continued Airworthiness consist of multiple
documents, the section required by this paragraph must be included
in the principle manual. This section must contain a legible statement
in a prominent location that reads: “The Airworthiness Limitations
section is FAA-approved and specifies maintenance required under
§§ 43.16 and 91.403 of the Federal Aviation Regulations, unless an
alternative program has been FAA approved.”

Overall intent of The FAA dates (lines 277-278) that “the development of an ignition source

§25.981(b) and inside the fuel tank may be related to both the design and maintenance of the

Appendix H25.4 fue tank systems” The FAA goes on to state (lines 63 |-634) that, “The
proposed SFAR would require that the design-approva holder develop any
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6. Maintenance/Continued Airworthiness

(continued)

Overall intent of

§25.981 (b) and

Appendix H25.4

(cont’d)

The industry
agrees in
principle

Specific
areas of
industry
concern

About
maintenance
program
development
and approval

specific maintenance and ingpection ingtructions necessary to maintain

the design features required to preclude the existence or development of

an ignition source within the fuel tank. These instructions would have to be
established to ensure that an ignition source will not develop throughout
the remaining operational life of the arplane”

The industry agrees that the maintainability requirements of FAR 25 that are
applicable to fuel tank systems need to be examined. We further agree that
specific maintenance and inspection instruction enhancements should be
developed such that they are vaid over the operationa life of the aircraft.

However, the industry disagrees with many terms proposed by NPRM 99-1 8
to accomplish these objectives. Specificaly, the industry feels that:

= The proposed methodology is impractical.
= Industry practices are at times ignored.
= Efforts by other related working groups are not coordinated.

= Proprietary design features incorporated by the design holders are
put at risk of being made public to protect inadequacies in current
modification approval procedures.

m  The rule ultimately makes the origina equipment manufacturer
(OEM) liable for the change done to the aircraft, even if the OEM
is not involved in the change (e.g., STC modifications performed
by outside firms or airlines).

The rest of this document section presents an examination of the components
of the FAA maintenance/continued airworthiness proposals and the practical
alternatives proposed by the industry to achieve the same goals.

The industry has significant reservations about the process for maintenance
program development and approva as proposed by the FAA. To this end, the
following subjects are addressed:

m The concepts of check, inspection, overhaul, and fail-safe.
= The current processes.
= Ongoing industry work.
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6. Maintenance/Continued Airworthiness (continued)

About check,
inspection,
overhaul, and
fail-safe

The maintenance program development and approva process, as delineated in

NPRM 99- 18 (lines 248-259), contains inaccuracies. The industry offers the
following corrections to help the FAA with definitions and principles that are
central to this proposed process.

For example, the concepts of check, inspection, overhaul, and fail-safe are
incorrectly portrayed in the statement:

Historically, for fuel tank systems these required programs include operational
checks (e.g., pre-flight and en-route), functional checks following maintenance
actions (e.g., component replacement), overhaul of certain components to
prevent dispatch delays, and general zonal visual inspections conducted
concurrently with other maintenance actions, such as structural inspections.

The following clarifications are based on the FAA-accepted definitions” of the

above terms as relates to maintenance programs:

Operational checks-tasks that are performed by maintenance personne
to confirm that a function works; these are not tasks that are performed by
the flight crew during preflight checks or when en route.

Functional checkstasks that are performed by maintenance personnel
to check how well a function works. These are quantifiable checks and
can include data measurement. It is true that these checks may also be
performed after component replacement (although an operationa check is
more likely), but in this case, they have nothing to do with the scheduled
maintenance program.

Components in relationship to the word overhaul--components are
not overhauled to prevent dispatch delays, a restoration may be considered
gpplicable and effective to maintain a function (see MSG-3 guidelines).
This function may or may not be associated with the minimum equipment
list (MEL). Other maintenance tasks may aso contribute to the reduction
of dispatch delays.

General zonal visual inspection (GZVI)—this term and its meaning are
incorrect. The proper industry term is general visual inspections (GVI).
In Maintenance Review Board (MRB) report development, credit may be
taken for GVIs performed as part of the Zonal Inspection Program to satisfy
certain structural (and systems) inspections. A GVI may be scheduled
concurrently with a structural inspection if the latter occurs before the GVI
interval is reached (thus avoiding needing access twice).

Lines 258-260 go on to state the FAA’s interpretation of the role of specific
maintenance instructions: “However, specific maintenance instructions to

2 As formalized in AC 12 1-22A and MSG-3.
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6. Maintenance/Continued Airworthiness (continued)

About check, detect and correct conditions that degrade fail-safe capabilities have not been
inspection, deemed necessary because it has been assumed that the original fail-safe
overhaul, and capabilities would not be degraded in-service.”

fail-safe

(cont'd) Manufacturers design to ensure that sufficient capability remains to ensure

the continued airworthiness of fail-safe designs. However, it is recognized
that Situations may exist where this is not practical or service experience
reveals unforeseen conditions. In such stuations, specific maintenance
instructions to detect and correct degrading conditions may be necessary.

About Today, each manufacturer develops an initid arcraft-system maintenance
current program via
processes s The MRB process by means of an MSG-3 anaysis.

= Cetification Maintenance Requirements (CMR) process by
means of, for example, System Safety Assessment (SSA).

The MRB process is defined by AC 12 1-22A. The outcome of this process is
the MRB report, which “outlines the initial scheduled maintenance/ingpection
requirements to be used in the development of an approved continuous air-
worthiness maintenance program for the arframe, engines (on-wing engine
only), systems, and components.. .. These MRB requirements are a basis from
which each air carrier develops its own continuous airworthiness maintenance
program.” This process yields maintenance tasks performed for safety,
operational, or economic reasons, involving both preventative maintenance
tasks, which are performed before failure occurs (and are intended to prevent
fallures), as wel as falurefinding tasks” The FAA (AEG branch) directly
participates in the MRB report development and approva process.

The CMR process is defined in AC 25-19. CMRs are developed in the type
certification process within the realm of the 525.1309 andysis (quantitative
or qudlitative). The “CMRs usudly result from a forma, numerica analysis
conducted to show compliance with catastrophic or hazardous failure con-
ditions as defined in paragraph 6b of AC 25-19.” CMRs are “designed to
verify that a certain failure has or has not occurred and do not provide any
preventative maintenance function.” They “exist solely to limit the exposure
to otherwise hidden failures.”

3 AC 121-22A, page 11, g (1),
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6. Maintenance/Continued Airworthiness (continued)

About The Certification Maintenance Coordination Committee (CMCC), a joint
current authority/operator/manufacturer committee, is formed to jointly decide if the
processes identified item should be a CMR task or whether it is adequately controlled
(cont'd) as an existing MRB report task. Provisions to have an dternative to a given
CMR that would satisfy the intent of the CMR while alowing reduced
operationa impact are alowed via AC 25-19 guidelines. The find list of
CMRs is added as an appendix in the MRB report.
The flow chart below is repeated from FAA AC 25- 19 to illudrate the inter-
relationship between the MRB and CMR processes.
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6. Maintenance/Continued Airworthiness (continued)

About
current
processes

(cont’d)

About ongoing
industry work

Valuable
knowledge
and processes
already exist

Manufacturer-recommended standard practices must also be considered in the
development of the maintenance program. These practices, which cover such
elements as wiring indalation, are the method whereby the manufacturers
ensure that essential information will be evident to those who may perform
maintenance, repairs, or aterations.

Thus, the manufacturer-recommended standard practices process provides
a proven mechanism that aready exists to address the FAA concern that,
“_..essential information will be evident to those that may perform and
approve such repairs and dterations’ (lines 874-875). Operators use
manufacturer-recommended standard practices information when planning
or performing maintenance tasks. These practices are usualy documented
in the Aircraft Maintenance Manual.

NPRM 99-18 appears to overlook efforts currently being performed within the
industry, notably the work of the:

s ATSRAC Task 3 subcommittee-this subcommittee is
charged with addressing maintenance criteria; its initial focus
is on wiring and bonding, but its subsequent recommendations
will be applicable to al aircraft zones including fud tanks.

= ATA working group that is updating MSG-3 guidelines—
this group is actively defining an appropriate logic with which
to address aging systems and lightning/HIRF; they are also
clarifying the definition of GVI and will propose guidance on
what should be found and addressed during a GVI. This group
is supporting the work of ATSRAC Task 3.

The need is sdf-evident for the NPRM 99-1 8 FAA development team to work
in the same direction. This evident need applies particularly to the logic used
to identify applicable tasks and intervals, and the means to promulgate these
new requirements.

The FAA states (lines 561-562) that its review, “. . .indicates that aging of fuel
tank system components and unforeseen fuel tank system failures and mal-
functions have become a safety issue.. . .” It adds that this “indication” can

be reversed by four actions, one being to “impose operationa requirements so
that any maintenance or inspection actions will be included in each operator's
FAA-approved program” (lines 577-578).
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6. Maintenance/Continued Airworthiness (continued)

Valuable
knowledge
and processes
already exist
(cont’d)

Consequent
industry beliefs

Alternative
maintenance-
program
development
method

The industry agrees with the FAA that maintenance of the fuel tank systems
of the world fleet can be improved. This improvement may be gained by:

= Using the MRB process as defined in AC 12 1-22A and the CMR
process defined in AC 25- 19.

m Taking advantage of work performed by the FAA's ATSRAC (aging
systems) Task 3 subcommittee and ATA’s MSG-3 review group.

= Using findings of the industry Fuel Systems Safety Program (FSSP).

= Creating regulations that improve the vishbility and accountability of
the existing process.

The industry does not believe that the overall safety record of fuel systems
warrants a unique method of maintenance-program definition.

Instead, we believe that the FAA should merge al of the industry’s efforts
dedling with how to improve the way in which maintenance programs are
developed and implemented.

We further believe that the FAA and the industry should work together to
define a unified treatment for all critica airplane systems.

The previous sections have explained how the existing systems and processes
can provide the safety enhancement sought by both the FAA and the industry.
Various sections of this document have aso shown that important benefits
await the FAA if it dects to aval itsdlf of

s Work that has dready been performed via the MRB process.

= Lessons learned from inspections performed over the last few years,
either through ADs or through the Fuel Systems Safety Program.

= Recommendations made by other working groups (e.g., ATSRAC).

= Extensive expertise within the industry (operators and OEMs) as
well as within the FAA itsdf (ACO and AEG).

Considering the above, the industry believes that the only way to produce a
fuel tank maintenance program that enhances safety and remains
economicaly feasble is to use the Certification Maintenance Coordination
Committee (CMCC) as defined in the AC 25-19 diagram titled Scheduled
Maintenance Task Development (see figure 1).
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6. Maintenance/Continued Airworthiness (continued)

Alternative
maintenance-
program
development
method
(cont’d)

Industry
comments
on 525.981 (b)

Critical design
configuration
control
l[imitations

The industry suggests that a CMCC be held for each aircraft model under
investigation within the SFAR. Some generd guiddines are as follows:

= Once the OEM has completed and reviewed its technical findings
with the FAA ACO (or equivaent), the OEM or the FAA should
organize the CMCC.

= The CMCC is convened with participants including the FAA
ACO, the FAA AEG, the OEM (or STC), and the operators.

= Upon completion of the CMCC, the OEM should prepare the fina
maintenance program for submittal to the FAA as part of SFAR
No. XX compliance.

The OEMs edtimate that this process, which occurs after completion of the
design review, should take 6 to 8 months and should be included in the overal
compliance plan for SFAR No. XX. See Section 7, Maintenance Operations,
for further discussion of this topic.

The industry herewith presents its comments on the proposed §25.98 1 (b) rule
change and associated preamble material, which introduce three concepts:

= The notion of “critical design configuration control limitations.”

= Creation of a new part in the Airworthiness Limitation section of the
ICA ($25.1529) addressing the prevention of development of ignition
sources within the fuel tank system.

= Mandatory placement of placards, decalsm or other visible means in
areas of the airplane where maintenance, repairs, or dterations may
violate the criticd design configuration limitations.

NPRM 99- 8, lines 869-872, define criticd design configuration control
limitations as follows:

Critical design configuration control limitations include any information
necessary to maintain those design features that have been defined in
the original type design as needed to preclude development of ignition
sources. This information is essential to ensure that maintenance,
repairs or alterations do not unintentionally violate the integrity of the
original fuel tank system type design.

Within this definition, the industry interprets “any information necessary” as
being not only the provison of maintenance and inspection instructions, but
also the provision of the fuel tank design features itself, including materia

specifications, specific manufacturing process, dimensions, and so on (those
features that are presented and substantiated in the type certification process).
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6. Maintenance/Continued Airworthiness (continued)

Critical design NPRM 99- 18 (lines 866467) further says that the §25.98 1 (b) “. . .requirement

configuration would be similar to that contained in §25.57 1 for arplane structure.” When
control examining §25.571, the industry notes that just “inspections or other
limitations procedures must be established, as necessary, to prevent catastrophic failure
(cont'd) and must be included in the Airworthiness Limitations Section of the

Instructions for Continued Airworthiness required by §25.1529.”

Specifics as to how to establish these inspections are then provided. §25.571
does not use genera terms like “any information” or “design features,” and it
does not put in question the approved airplane configuration by making the

OEM list parts or features of those parts that contribute to the defined limits.

The industry finds that it cannot agree with the definition of configuration
control limitations as proposed by the FAA because it:

m Requires the type certificate holder to list its proprietary design
approach; this requirement leads to a loss of competitive edge
and an infringement on proprietary intellectua property.

m Puts an unprecedented liability risk on the type certificate holder if
it omits some festures, either through error or because it did not
realize a supplementary function provided by the features.

m  Goes beyond the notion of inspection and maintenance and does
not imply the same compliance requirement as §25.57 1, which is
the FAA’s stated precedent for this new rule.

m Goes againgt standard industry practice regarding what should be
provided to the user.

m Attempts to cover deficiencies in the STC and the airline modifica
tion approva process by indirectly implicating the OEM in changes
to the certified configuration that the OEM did not perform, and of
which the OEM has no knowledge.

About NPRM 99-1 8 proposes that the OEMs make public proprietary knowledge.
proprietary The industry rejects this requirement because it would sacrifice the hard-
knowledge earned competitive advantage that the OEMs derive through their expertise

and continuing investment in research and development.

Specificdly, the industry does not agree that it is appropriate or necessary to
define in the public domain any proprietary features of fud tank design. The
same concern would apply to the listing of features of its approved parts. For
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6. Maintenance/Continued Airworthiness (continued)

About
proprietary
knowledge
(cont'd)

The industry’s
proposed
alternative
approach

example, if a certain pump is qudified on the airplane, the industry does not
believe it is appropriate or necessary to list all of the features inherent to that
pump itself that were qualified as part of the unit's approval. This approved
parts list and the associated installation and maintenance manuals suffice for
maintaining the airworthiness of this pump.

If any operator wishes to ingtall an alternative part or ingtallation, then it is the
approving authority’s responsibility to ensure that the proposed replacement is
equivalent in safety to that aready-approved, OEM-installed part.

However, the industry would consider:

= Requiring that inspections or other procedures be established,
as necessary, to maintain the conventional design features that
inherently prevent an ignition source from developing.

= Removing the notion of critical design configuration limitations.

= Using existing processes to define, document, and manage the
inspection and maintenance program.

m Improving the zona and genera visua ingpections as necessary.

As the above suggests, the industry believes that safety can be enhanced via
existing processes according to §25.1529 and AC 25-19 (CMR or AD) and by
an improvement in the definition of a general visual inspection (GVI), such as
is now being pursued by the FAA’s ATSRAC (aging systems) Task 3 sub-
committee. This dternative industry approach would eliminate the need for
the §25.98 1 (b) text currently proposed by the FAA. See below in this section
for further discussion of the industry’s Appendix H proposal.

Because safety can be enhanced using existing processes, as described above,
the industry further believes strongly that no new document needs to be
created to identify and list Airworthiness Limitations associated with the fuel
system. Today the FAA ACO approves Airworthiness Limitation sections
that typicaly comprise three documents:

= The Airworthiness Limitation Items document (for repetitive
structural  inspections).

= The AMM 05- 10 (for mandatory structura-replacement times).
= The CMR document (for repetitive systems tasks).
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6. Maintenance/Continued Airworthiness (continued)

The industry’s A review of these documents with respect to NPRM 99- 18 confirms that a

proposed new document is not required for comprehensive fuel system maintenance
alternative or inspection tasks. Mandatory maintenance tasks can instead be introduced
approach using current industry practices.

(cont’d) w For any arcraft with an existing CMR document, the CMR

document may be used to transmit any new mandatory task
arisng from reevauation of fuel system design.

m For any aircraft not having a CMR document, an inspection
service bulletin covered by an AD may be used to transmit
any new mandatory task.

Therefore, the industry reiterates its recommendation to remove §25.981(b)
from the proposed rule text.

About placards The preamble of NPRM 99-18 dates (lines 874-878) that:

and decals The original design approval holder must define a method of ensuring

that this essential information will be evident to those that perform and
approve such repairs and alterations. Placards, decals, or other visible
means must be placed in areas of the airplane where these repair or
alteration actions may degrade the integrity of the design configuration.
In addition, this information should be communicated by statements in
appropriate manuals, such as Wiring Diagram Manuals.

The industry agrees that adegquate information regarding general design
practices and precautions must be available to those who perform and approve
repairs and aterations to the airplane. However, placards and decals may not
be practical considering that that they might not remain in place or be readable
over time.

The industry believes a more effective way to convey fue system generd
practices information to operators is via the standard-practices section of the
Aircraft Maintenance Manua (or a sSmilar section of another manual). The
ided concept would be to assmilate dl fuel system genera practices into one
place that anyone modifying any ATA system would consult to determine the
manufacturer’s recommended practices. Existing procedures to document
approved parts (e.g., the Illlustrated Parts Catalog or Component Maintenance
Manual), as well as their proper use, will suffice in most instances to ensure
arrcraft configuration.

The industry agrees that fuel quentity indicating system (FQIS) wiring might
be better identified. Operators have suggested that the OEMs work with the
appropriate agencies to develop
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6. Maintenance/Continued Airworthiness (continued)

About placards
and decals
(cont’d)

Industry
comments on
Appendix H25.4

a standardized system to identify critica fuel systems wiring on aircraft.
This identification system would be used in future designs. A precedent for
this type of identification is provided by oxygen lines.

In summary, the industry believes that the above actions will enhance safety
in a much more practical way than that proposed by the FAA. Therefore, we
take exception with the FAA proposal to use placards, decals, or other visible
means insde or outside the fuel system to notify operators of design guide-
lines, design precautions, wire routes, and so on.

Accordingly, the industry recommends that:
= §25.981(b) be deleted from the proposed rule text.

m Congderation be given to specidly identifying FQIS wiring,
following the precedent set by oxygen lines.

Paragraphs (a), (8)( 1) and (b) of the proposed revision to Appendix H25.4,
Airworthiness Limitation section, are identica to the existing regulations.
The industry considers them adequate and has no comments about them.
However, in NPRM 99-18, the FAA aso proposes adding a new paragraph,
this being §(a)(2).

(@ The Instructions for Continued Airworthiness must contain a section titled
Airworthiness Limitations that is segregated and clearly distinguishable
from the rest of the document. This section must set forth-

(2) Each mandatory replacement time, inspection interval, related inspection
procedure, and all critical design configuration control limitations
approved under § 25.981 for the fuel tank system.

The industry disagrees with proposed paragraph 8(a)(2) because:

m Singling out just the fuel system is not justified because al systems
have their own criticalities that must be documented.

= It fails to recognize that equivaent systems-related tasks are aready
defined under Certification Maintenance Requirements (CMR), a
process that has been in place since the early 1980s and formalized
in 1994. The CMR is considered the systems equivalent of the
structural airworthiness limitation and is part of today’s certification
process even though it is not included in the FAR/JAR 25 (the FAA
ACO and other prime certifying authorities regularly approve CMRs,
and all operators maintenance programs use these same CMRs).
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6. Maintenance/Continued Airworthiness (continued)

Industry = |t indirectly regroups all maintenance tasks associated with the
comments on prevention of fuel tank ignition sources under the responsbility of
Appendix H25.4 the ACO and undermines the MRB process and the FAA AEG’s
(cont'd) responsibility in agpproving maintenance programs.

In light of the above, the industry does not fully understand why the FAA is
proposing Appendix H25.4 §(a)(2). Rather than regulate the CMR concept
system by system, the industry feels that it would make far more sense for the
FAA to pursue a separate regulatory initiative leading to official recognition
of the CMR. Doing so would fix a long-standing regulatory deficiency.

The advantages of such an aternative rulemaking approach is that it would:

m Keep current procedures and processes in place and avoid the creation
of another bureaucratic approval process.

m  Accomplish the FAA objective of requiring manufacturers to
create an Airworthiness Limitation section in the ICA similar to
that approved under §25.571 for structure (lines 202-206).

a Eliminate the need to enforce mandatory inspection or other
procedures via §25.98 1 (b).
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section 7 Maintenance Operations

Rule Change Proposed to FAR 91.410,
FAR 121.370, FAR 125.248, and FAR 129.14

This section provides industry comments on the maintenance operations rule
changes proposed in NPRM 99-18. These comments specifically address:

m The intent of the proposed rule.

s Development or modification of a maintenance and inspection program.
s Approvd of the revised maintenance and inspection program.

= Compliance time.

s Application of the program.

Overview

About the NPRM 99-18 includes three FARs (91.410, 121.370, and 125.248) that dll
proposed share the title “Fuel Tank System Maintenance and Inspection Instructions.”
rule changes These proposed new FARs state:

After [18 months after the effective date of the final rule], no certificate
holder may operate a turbine-powered transport category airplane with

a type certificate issued after January 1, 1958, and a maximum type
certificated passenger capacity of 30 or more, or a maximum type
certificated payload capacity of 7500 pounds or more, unless instructions
for maintenance and inspection of the fuel tank system are incorporated
in its maintenance program. Those instructions must be approved by the
Administrator. Thereafter, the approved instructions can be revised only
with the Approval of the Administrator.

In contrast, FAR 129.14 (c), titled “Maintenance Program and Minimum
Equipment List Requirements for U.S.-Registered Airplanes,” reads dightly
differently, as shown below, dthough the actua requirement is identical:

(c) For turbine-powered transport category airplanes with a type certificate
issued after January 1, 1958, a maximum type certificated passenger
capacity of 30 or more, or a maximum type certificated payload capacity
of 7500 pounds or more, no later than [18 months after the effective date
of the final rule], the program required by paragraph (a) of this section
must include instructions for maintenance and inspection of the fuel tank
systems. Those instructions must be approved by the Administrator.
Thereafter, the approved instructions can be revised only with the
Approval of the Administrator.
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7. Maintenance Operations (continued)

Intent

of these
proposed
rule changes

The industry
agrees in
principle

Maintenance
and inspection
program
development
and modifi-
cation

The overall intent of the proposed FAR 9 1, 12 1, 125, and 129 rule changes is
to require that operators revisit and revise, as necessary, the fuel tank system
maintenance and inspection program.

The FAA dates that the revised maintenance and inspection program should
be developed, approved, and implemented by the operators within 18 months
after the effective date of the fina rule.

The preamble section, “Proposed Operating Requirements’ (lines 729-806),
details the FAA’s perception of how the revised maintenance program should
be established, approved, and implemented.

The industry agrees in principle with the intent behind these proposed rule
changes. We support the concept of reviewing and revising, as necessary, the
fuel tank system maintenance and inspection program.

However, the industry disagrees with the FAA’s proposed methodology and
time frame for fulfilling this intent. Therefore, an dternative approach for
implementing the new or revised maintenance program is presented below.

Today, al arplanes effected by NPRM 99- 18 have an associated FAA-
approved maintenance and inspection program.

The specific procedure used to develop each manufacturer’s recommended
maintenance and inspection program varies due to the evolution of the FAR
25 type certification basis of the aircraft as well as of the MRB process and
MSG guidelines. Nevertheless, every procedure has elements in common:

= The manufacturers recommended maintenance and inspection
programs serve as the basis for developing operators individua
maintenance and inspection programs.

m Safety issues are identified and addressed at both the type
certification and continued-airworthiness levels.

= The FAA has internal processes for managing the approval of
manufacturer-developed maintenance and inspections programs,
safety tasks, and the fina individual-operator maintenance and
inspection programs.

See Section 6, Maintenance/Continued Airworthiness, for more information.
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7. Maintenance Operations (continued)

About the As described above, existing maintenance and inspection programs approved
existing under FAR Parts 91, 12 1, 125, and 129 are based on a foundation of factual
process information derived from various sources using a defined process.

It appears to the industry that dissolution of this existing process to meet a
cdendar deadline will not lead to a safety enhancement. Instead, we believe
that for safety to be enhanced:

» FAR 25 and AC 121-22A/MSG-3 maintenance-program development
processes must be followed. The technical concerns and information
obtained in recent years need to be examined by all experts so as to
properly define any additional maintenance tasks and their intervals
(see the FAR 25 maintenance/continued airworthiness discussion).

m Any changes in OEM maintenance and inspection programs must be
communicated to operators in an approved format that is compatible
with the aircraft certification basis (e.g., AD, CMR, MRB).

= OEM maintenance and inspection changes should be evaluated
using, as a minimum, the CMCC process as defined in AC 25-19.
The purpose of this process is to ensure that tasks do not conflict and
that the task classfication and interval are both compatible with the
overal maintenance program. This process is required in the fina
maintenance program. The design review will not provide sufficient
time for its incluson (FAA NPRM 99-1 8 proposes 12 months).

s Tank entries, with their potentia for damage, must be minimized.

= The PMI must not be put in the position of judging whether any
dternative truly satisfies the SFAR, even if the guiddines exist in
AC 25.981 because the PMI will in al likdihood lack the expertise
to perform the required technica evauation.

Revision Therefore, the industry suggests that the FAA revise its “Proposed Operating
suggestions Requirements’ preamble text (lines 742-783) to state that:

»  Fud tank system maintenance programs should be reexamined in
context with the results of the OEM design review and the existing
MRB and other mandated programs, such as the Corrosion
Protection Control Program (CPCP) and the supplementa structural
inspection document (SSID).

=  AC 25-19 approval processes, in particular the CMCC, should be
used as appropriate to determine the task classification, interval,
and method of task transmission (e.g., service bulletin, existing
program update).

March 27, 2000 Industry Comments on NPRM 99-| 8 Page 65



7. Maintenance Operations (continued)

Page 66 Industry Comments on NPRM 99-| 8 March 27, 2000



7. Maintenance Operations (continued)

Revision
suggestions
(cont’d)

About
inspection-
program
approval

Definition of
Administrator

It is also suggested that this “Proposed Operating Requirements’ preamble
text (lines 748-790) be expanded to include a description of the maintenance-
program approval process as it is ultimately envisoned by the FAA.

To obtain an approval for an operational maintenance and inspection program,
the industry today interacts with the following authority organizations:

Development of the OEM maintenance and inspection program
» FAA ACO responsible for the type certification of the aircraft.
= FAAAEG.

= Non-U.S. airworthiness authority, if the FAA ACO has delegated its
authority via a bilatera agreement.

Approva of the individual operator's maintenance program
n PMI.

The industry defines the authorities listed above to be the Administrator of
the aircraft maintenance and inspection programs, including the fuel system
portion. This industry understanding is consistent with the FAR 1 (§ 1.1)
definition:  “ Administrator means the Federal Aviation Administrator or any
person to whom he has delegated his authority in the matter concerned.”

The roles of the MRB process and PMI-as defined by FAR 25 AC 25- 19—
are specified in the various FARs with respect to maintenance and inspection
program development. Therefore, the industry objects to the inconsistent
definition proposed by NPRM 99- 18 (lines 740-74 1), which identifies “the
Adminigtrator” as “the manager of the cognizant FAA ACQO.” Instead, the
industry requests that the FAA revise its proposed rulemaking to reflect the
formalized, industry-recognized roles of the above-named authority entities.

Along with the revision of the definition, the industry also recommends that
the FAR 9 1, 12 1, 125, and 129 rule texts be revised to remove the sentence,
“Thereafter, the approved instructions can be revised only with the Approva
of the Administrator.” This recommendation is offered because the sentence
is redundant with respect to the information provided in FAR 25. Once the
maintenance program is identified, including task classfication, the guidelines
for program revison are sdf-explanatory.

The sentence, “These instructions must be approved by the Administrator,”
should remain as is.
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7. Maintenance Operations (continued)

About the
compliance
time frame

Criteria for
starting
the clock

Time allotted
to accomplish
this rule

The industry takes exception to NPRM 99-1 8's proposed compliance time
frame for incorporating any new ingtructions into maintenance and inspection
programs. Specifically, the industry disagrees with the proposed:

» Criteria used to gtart the clock (the effective date of the find rule).
= Time dlotted to accomplish the rule (18 months).

Fuel tank system maintenance programs aready exist, as previoudy stated.
The maintenance-operations initiative proposed by NPRM 99-1 8 is seeking
enhancements to these extant programs, which are based on known technical
information. Without the additional insights that will be gained through the
SFAR design review assessment process (see Section 3), any generdized
attempt to accurately revise the existing maintenance and inspection programs
will be suboptima or counterproductive with respect to NPRM 99-1 8's goals.

It is a fact that each entry into a fuel tank creates the risk of collateral damage.
Going in to look for something without a certainty of what it is and why it is
being looked at is not an effective safety enhancement.

It must also be recognized that completion of the design reviews and develop-
ment of the manufacturers maintenance programs must be sequenced.

For these two reasons, the industry proposes that the clock start running once
the design review and manufacturers maintenance program for the specific
airplane model are completed and approved by the FAA. This completion
date is subject to negotiation between the FAA ACO and the OEM. It should
be noted that if this industry proposa is not accepted, then operators will be
put in jeopardy of penalties for a dtuation that is beyond their control.

The FAA should consider that effective maintenance program development
cannot practically start until completion of the SFAR No. XX design review.
Once the design review is completed, the OEM must develop the OEM
maintenance program (in coordination with the operators and regulatory
agencies, using the processes that have been discussed herein). The OEM
maintenance program must then be approved. The operator must then take
this approved maintenance program and develop his specific maintenance
program that in turn must be approved by his PMT. Upon approva by the
PMI, the operator must then develop the necessary work documents. If one
accepts that completion and approval of a design review for any one aircraft
type will require approximately 12 months (see Section 3), the remaining Six
months (18 months — 12 months) is smply inadequate to develop the
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7. Maintenance Operations (continued)

maintenance program through its necessary steps. When one considers the
applicability of the proposed SFAR No. XX, the situation becomes totally
unmanagesble.

Time allotted
to accomplish
this rule (cont’d)

The FAA establishes compliance times to ensure that industry organizations
act within a given period of time to achieve stated goas. With this in mind,
the industry proposes that individua time frames be associated with each step
in the NPRM process. In this way, the NPRM objective can be accomplished
in a timely manner without unduly pendizing any entity or organization.

The tables below illustrate the industry’s proposed time frames for structuring
and controlling the development and implementation of the fuel tank system
maintenance and inspection program for each affected TC or STC included in
the current FAA rule proposals.

a. OEM actions

b. Operator actions

Step

Estimated time for completion

Design review completion
and approval

End date set by the FAA ACO
and the OEM or STC holder

Maintenance program review /

revision and submittal to the FAA

6 to 8 months after SFAR No. XX
is completed

Approval of the revised program
by the FAA (ACO and AEG)

Completion time unknown

Step

Estimated time for completion

program development

Individual operator maintenance

Approval of OEM program starts clock

of individual operator maintenance
program, then 4 to 6 months

Approval of the maintenance
program by the PMI

2 to 3 months

Develop necessary work
documents based on the PMI-
approved maintenance program
information

6 months
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7. Maintenance Operations (continued)

Time allotted
to accomplish
this rule
(cont'd)

Alternative
proposal for
maintenance-
program
application
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Other factors further support this industry proposal, as outlined above, for
extending the compliance times, these being:

m  An inspection procedure may need to be developed for a newly
identified task (e.g., NDT, bond testing, fault current).

m Any tooling for these items may be difficult to obtain because al
operators will need to incorporate the inspections into their
programs.

The industry strongly recommends that the requirements to incorporate a new
or revised fuel system maintenance program be uncoupled from the OEM and
STC design review process aso caled for in NPRM 99- 8.

The arguments presented herewith clearly illustrate that to achieve the safety-
initiative objective, input is needed from the OEMs and the STC holders.

The FAA dates that, “The FAA intends that any additional fuel tank system
inspection and maintenance actions resulting from the SFAR review would
occur during an arplane's regularly scheduled mgor maintenance checks’
(lines 1041-1042). However, the industry fedls that this statement is merely
an expression of intent, and that if the design review were to determine that an
inspection were needed more often, then this statement would become
irrdlevant.

Of course, negation of the statement would change the FAA’s cost estimate.

For example, operators would need significant additional airplane downtime
to accomplish the maintenance and inspection program if the application date
or the repeated ingpection tasks did not coincide with the airplane’s scheduled
major overhauls. It should be noted that any tank entry requires a minimum

of 24 hours of downtime to open, purge, and close the fuel tanks. Therefore,

mandating tank entries between maor overhauls would significantly incresse
cost for operators by disrupting maintenance planning and reducing the time
that airplanes are available for revenue service.

If the FAA wishes to implement a practical maintenance program, including:
» Formulation of individual operators programs.

m Approva of the programs by the PMT.

= Plan implementation (including provision for a bridge program
in case the new program does not line up with mgor layups).
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7. Maintenance Operations (continued)

Alternative
proposal for
maintenance-
program
application
(cont'd)

..then the industry recommends that:

= The FAA cancd its FAR Parts 91, 12 1, 125, and 129 rule-
change initiative.

..and, as previously discussed in Section 6 of this document:

m For exiging arcraft, the OEMs issue service bulletins or documents
similar to SID documents, to be mandated by FAA ADs.

m For new aircraft designs, the standard AC 25- 19 procedures, and
MRB report developed from MSG-3 and the certification process
(systems safety assessment), be used.

The AD should be issued after completion and approval of the OEM’s or the
STC holder's SFAR design and maintenance program review and should
contain the approved program, a cost associated with this program, and a
redigic implementation timetable. The industry recommends that the AD
should be issued per aircraft type.

The AD will dlow both the FAA and the industry to:

m Assess the actua impact of the maintenance program
(cost versus benefit).

m Ensure that the appropriate compliance time scae is
mandated versus the effective date of the rule and the
resources available.

m Ensure that foreign authorities and operators are notified
of the mandatory continuing-airworthiness information
via a recognized document (ICAO obligation, annex 8,
paragraph 4.2.2).

Findly, it is noted here that the FAA used ADs to implement its Corrosion
Protection Control Program (CPCP). The industry believes that this program
offers a sound procedura precedent that the FAA might again follow to
implement the fuel system safety initiatives proposed in NPRM 99- 18.
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Section 8

Overview

About
the FAA
cost estimate

These costs
appear to be
underestimated

Cost

NPRM 99-18

The proposed rulemaking encompassed by NPRM 99-1 8 is complex and far
reaching. The FAA has conducted a cost/benefit assessment associated with
the effects of implementing the proposals of NPRM 99-| 8.

The FAA estimates that the benefit associated with this proposed rulemaking
would be “between $260 million and $520 million” (lines 990-991) in U.S.
dollars. Within the framework of the FAA’s benefit estimating methodology,
the industry agrees with this conclusion.

In contragt, the industry has not agreed with the specifics of the proposed
rulemaking and strongly disagrees with the associated costs as estimated in
the NPRM. As dready discussed at length in this document, the industry
further believes that practicd dternatives exist that would more effectively
achieve the intent of this proposed rulemaking.

In NPRM 99-| 8, the FAA provides its estimate of the proposed rulemaking’'s
cost to the industry. It breaks these costs down among the following three
categories and lists them as:

Category | Estimated cost

1. | Fuel Tank System Design Assessments-New SFAR $14.40 million

2. | Fuel Tank System Inspections-Operational Rule Changes ($154.16 million

3. | Future Fuel Tank System Design Changes-Revised Part 251 “minimal”

Based on its review of the rulemaking as proposed by the FAA, the industry
is concerned that the true cost of these proposed rules may have been grosdy
underestimated.  Given the complexity of NPRM 99- 18, the industry has not
attempted to conduct a detailed cost analysis. However, aspects of the FAA's
cost analysis have been identified that may be inaccurate because of erroneous
or incomplete assumptions. Therefore, the industry recommends that the
FAA reevaluate its cost estimate to take into account the observations made
below.
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8. Cost (continued)

General
observations

About
SFAR design
review costs

The FAA is obligated to evaluate the potentiad cost impact of its rulemaking
relative to the U.S.-registered fleet. In conducting this cost analysis, the FAA
has assumed a fleet size of 6,006 arplanes as of 1996. By the time the final
rulemaking is completed, the actual U.S.-registered fleet size will exceed
7,000 airplanes. More importantly, the FAA must be cognizant of the
worldwide impact its rulemaking will have as other regulatory agencies adopt
identica or similar rules. Thus, the true cost of this activity will far exceed
the cost associated with the U.S.-registered fleet.

The industry has observed that the number of affected TCs and STCs counted
by the FAA is too low. For example, neither the Fokker F 50 nor the Boeing
717 appears on the FAA’s list. It would also appear that the FAA’s listing of
ATA 28 STCs is incomplete. For example, there are no ATA 28 STCs listed
for any Airbus, Fokker, Bombardier, or Aerospatiale models.

The industry agrees with the FAA that just a small number of non-fuel-system
STCs will require a system assessment. However, the FAA analysis does not
account for the significant effort and associated cost that would be required to
determine whether or not these non-ATA 28 STCs affect the fud system and

thus merit further attention.

In the “Regulatory Evauation” section of NPRM 99-18, the FAA states,
“Many STC holders would be able to incorporate a large portion of a TC
holder's fuel tank system assessment into its assessment.” In fact, the release
of such proprietary information to a third party would need to occur under a
technical assistance contract, the cost of which should be added to the FAA
cost analysis.

The first category of estimated costs identified by the FAA is the “Cost of
Fue Tank System Design AssessmentssNew SFAR.” As illustrated above,
the FAA estimates a cost of $14.4 million for this area of industry effort. The
work and associated costs required by the SFAR are described below, along
with the associated industry concerns.

The FAA estimated 0.5 to 2 engineering years of effort per aircraft type. As
discussed in Section 3, Design Review, the industry believes the actua level
of effort required would be on the order of 2 to 4 engineering years for each
maor model. Minor model variation will add additional effort that is difficult
to quantify but could easily increase the total effort by 30 to 50 percent. In
addition, systems do evolve with time, leading to additional permutations that
must be considered.
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8. Cost (continued)

About

SFAR design
review costs
(cont'd)

About
developing
design changes

Therefore, the industry believes that the basic design reviews will require two
to three times more effort and cost than identified by the FAA. The cost of the
basic design review may thus be in the range of $28 million to $52 million
plus an additional $14 million to account for variation within models.

Section 3, Design Review, also discusses the difficulties of assessing STCs.
In particular, reviewing non-ATA 28 STCs and field approvals could be
unmanageable for arplanes with a long service life and with multiple owners.
The FAA does not appear to have made any accounting for the cost of
addressing these modifications.

The industry has proposed that, as an alternative approach, a one-time in-
spection be performed to verify that wiring entering the fuel tank, and systems
capable of generating autoignition temperature into fuel tank structure, have
not been compromised by such modifications. If one reasonably assumes that
such an inspection would require about 50 to 100 labor-hours to perform, then
the resultant inspection labor costs aone could amount to $28 million to $52
million depending upon the number of airplanes to be inspected (e.g., 7,000
arplanes x 100 hours per airplane x $70 per labor-hour).

The smple estimate above does not include the cost of the downtime-and
resultant revenue loss-required to accomplish such an inspection, yet the
currently proposed compliance time of 12 months would require airplanes to
be pulled from revenue service for specia inspection. The FAA has estimated
that an increase in out-of-service time of between 11.5 hours and 32 hours
would result in lost net revenues of $6.4 million for a 12-month period (lines
1089-1 096). The inspections described above would require approximately
this much downtime.

The above paragraphs have addressed the cost of conducting the SFAR design
reviews. Additional costs would be associated with developing the warranted
design changes identified by the SFAR design reviews.

The FAA observes in the preamble to NPRM 99- 18 that the design review,
“may identify conditions that would be addressed by specific service bulletins
or unsafe conditions that would result in FAA issuance of an airworthiness
directive (AD). However, those future costs would be the result of com-
pliance with the service bulletin or the AD and are not costs of compliance
with the proposed rulemaking. Those costs would be estimated for each
individua AD, when proposed” (lines 1004-I 00Q7).
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8. Cost (continued)

About
developing
design changes
(cont’d)

About

OEM
maintenance
and inspection
instructions

The SFAR
cost estimate
is much too low

The industry accepts this FAA position, agreeing in genera that design
changes should be handled outside the scope of the SFAR (see discussion in
Section 3, Design Review). However, the industry does not believe that it is
correct for the FAA to assert that none of these costs are attributable to the
proposed rulemaking of NPRM 99-1 8. In those instances where new rules are
created that go beyond existing rules, essentialy raising the bar, the cost of
any design change driven by these new rules should be considered as part of
the total cost of this rulemaking.

A specific example of such a new rule is §25.98 1 (8)(3), which proposes new,
more-stringent  requirements associated with evauating the effects of latent
faillures (see discussion in Section 4, Ignition Risk). Should compliance with
this specific rule require design changes broadly across the fleet, the costs
would be substantial. For example, if this rule were to impact half the U.S.
fleet (about 3,500 arplanes), and modification costs averaged $40,000 per
airplane, the tota cost would be $140 million.

It is not possible to predict what effect this new rule would actualy have on
the fleet, but the potential obvioudy exists for costs that range between $100
million and $200 million, or more.

The FAA has assumed in its cost analysis that the development of these OEM
maintenance and ingpection instructions would simply be part of the design
review. In fact, this work must be done after completion of the design review,
as discussed in Section 3, Design Review, and Section 7, Maintenance
Operations.

The industry has not calculated the cost associated with this activity.
However, if one assumes that this effort represents 20 to 30 percent of the
effort associated with the basic design review, then the cost could be on the
order of $10 million.

As the above has shown, the FAA estimate of $14.4 million for the fuel tank
system design assessment substantially underestimates the potential cost of
industry compliance with the proposed SFAR. As explained, the potentia
cost to the industry may actualy be on the order of $180 million to $330
million.
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8. Cost (continued)

About

the cost of
operational
rule changes

The potential
cost of
inspections
IS enormous

The second category of estimated costs identified by the FAA is the “Cost of
Fuel Tank System Ingpections-Operationa Rule Changes.” NPRM 99- 18
observes (lines 104 I-I 045) that:

The FAA intends that any additional fuel tank system inspection and mainten-
ance actions resulting from the SFAR review would occur during an airplane’s
regularly scheduled major maintenance checks. From a safety standpoint,
repeated entry increases the risk of damage to the airplane. Thus, the proposal
would not require air carriers to alter their maintenance schedules, and the FAA
anticipates that few or no airplanes would be taken out of service solely to
comply with the proposal unless an immediate safety concern is identified.

The industry not only agrees with this FAA intent, but strongly recommends
that the FAA ensure that fina rulemaking associated with NPRM 99- 18 does
not penalize the industry by requiring inspection intervals more frequent than
truly necessary, or lead to unnecessary hard-timing of components.

This industry concern is very real given the current content of proposed rule
§25.981(a)(3) and its new treatment of latent failures (see the discussion in
Section 4, Ignition Risk). A requirement to maintain the probability of
occurrence of a given latent failure to less than 1 x| 07 would dictate onerous
ingpection intervals and component hard-timing requirements.

For example, a component with a latent failure rate of 1 x 1 0° per flight-hour
would have to be inspected (or hard-timed) every 100 hours (or 200 hours if
an average exposure time is assumed: T/2) to keep the probability of failure
under 1 xI 07, A component failure rate of 1 xI 0* per flight-hour would
require inspection every day (10 hours). The benefit derived from performing
such ingpections or hard-timing is nil. The implications of such a rule are
self-evident.

Thus, if compliance with the fina rulemaking associated with NPRM 99-| 8
leads to situations such as described above, the resulting costs would be huge
with no attendant benefit. The FAA’s cost estimate for the Operationa Rule
Changes is $154 million over 10 years. It is based upon the assumption that
the required maintenance and inspection programs will coincide with an
arplane's regularly scheduled major maintenance checks. The stuation
described above would result in numerous inspections that would not align
with these regularly scheduled checks. In addition, it could lead to
widespread hard-timing of components (e.g., pumps). No consideration of
either of these possibilities was made in the FAA cost andysis. The
magnitude of the cost impact could extend into the hillions of dollars.
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8. Cost (continued)

About the
cost of future
design changes

About the
ARAC FTHWG
assessment

The cost of
future changes
is not “minimal”

The third category of estimated costs identified by the FAA is the “Cost of
Future Fuel Tank System Design Changes-Revised Part 25 .” NPRM 99- 18
states that, “The FAA anticipates that the proposed Part 25 change would
have minima effect on the cost of future type certificated airplanes because
compliance with the proposed change would be done during the design phase
of the airplane modd before any new airplanes would be manufactured”
(lines 10 151 0 17).

The industry believes that the above FAA assumption is incorrect. Proposed
rule §25.98 I(c)(l) requires that the fue tank ingtallation include, “means to
minimize the development of flammable vapors in the fuel tanks” Moreover,
the FAA states that it intends that the body tanks, “cool a a rate equivalent to
that of awing tank” (lines9 1 0O-911). The industry’s technical and regulatory
concerns on this front have aready been discussed in Section 5, Flammability
Reduction.

If the FAA proceeds with this rulemaking, the cost impacts to future airplane
designs could be substantial. For example, the ARAC FTHWG conducted
preliminary cost assessments of a directed ventilation system (see Section 9.6
of the Task Group 5 report). Presented below, these fuel tank cooling cost
estimates are divided into the categories indicated. It should be noted that
directed ventilation systems of the type evaluated by the ARAC FTHWG
would not cool a center wing tank at a rate equivaent to that of a wing tank.

The ARAC FTHWG anadlysis considered the costs associated with small,
medium, and large airplane designs.

= Development costs per arplane design: $2.8 million.

= Ingdlation costs per production airplane: $2 1,200.

= Additiona airplane operational costs per arplane per yesar:
= Smdl $30,408.
= Medium $39,295.
= Lage $50,518.

Using these numbers, a smple calculation may be performed to estimate

the recurring costs associated with such a system over a 10-year time period.
These costs would consist of the installation costs per production airplane
and the additional operationa costs per airplane per year, applied to a fleet of
a new arplane design with an assumed production rate. The following table
presents the results of this smple estimate for a 1 O-year period (ignoring
inflation, cost of capital, and so on).
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8. Cost (continued)
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8. Cost (continued)

Size Anqual Production Operational Total Cost
production rate cost cost

Small 180 $38,160,000 $301,039,200 $339,199,200

Medium 72 $15,264,000 | $155,608200 | $170,872,200 |

Large | 60 $15,264,000 $129,673,500 I $144,937,500

Although the above example is smplistic in nature, the concluson may be
drawn that the overal potentia costs are indeed substantia, even if the initia

developmental costs are not.

Cost This section has shown that the cost side of the cost/benefit analysis included

conclusions

in NPRM 99-| 8 is inaccurate. Costs to the industry for complying with this

rulemaking, as currently proposed, have been sgnificantly underestimated as
a result of erroneous or incomplete assumptions.
Therefore, the industry:
Recommends that the FAA reevauate its cost estimate to take into
account the observations made above.

Believes the practical dternatives it proposes in this document will
more effectively achieve the intent behind the proposed rulemaking.
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Section 9 Conclusions

The industry The industry agrees with the intent behind NPRM 99-I 8, which is to further

concludes.. . enhance the safety of fud tank systems in airplanes already in service as well
as in newly type certificated designs. However, the industry believes that this
NPRM, as written, is excessive and creates an unnecessary compliance
burden. The proposed alternatives presented in this industry commentary
would make NPRM 99- 18 more effective and practical. These comments
have been cooperatively developed based on collective industry expertise and
experience worldwide.

The industry recommends that the FAA pursue harmonization with other
regulatory authorities rather than continue unilateral development of this
proposed rulemaking. The industry’s recommendations should form a
foundation for the harmonization process. Harmonization benefits would
include superior rulemaking, smpler operations, reduced compliance cost
without compromising safety, and a broader extension of the latest safety
benefits in the world fleet.

The industry’s recommended changes to the proposed rulemaking of NPRM
99-| 8 are presented below in their entirety (highlighted by italicized type).

The industry’s SFAR No. XX-Fuel Tank System Fault Tolerance Evaluation
proposed Requirements

rewording 1. Applicability. This SFAR applies to the holders of type certificates, and
of SFAR XX supplemental type certificates modifying the airplane fuel tank system, for

turbine-powered transport category airplanes, provided the type certificate
was issued after January 1, 1958, and the airplane has a maximum type
certificated passenger capacity of 30 or more, or a maximum type certifi-
cated payload capacity of 7500 pounds or more. This SFAR also applies
to applicants for type certificates, amendments to a type certificate, and
supplemental type certificates modifying the fuel tank systems for those
airplanes identified above, if the application was filed before the effective
date of this SFAR and the certificate was not issued before the effective
date of this SFAR.

2. Compliance: No later than [36 months after the effective date of the final
rule], or within 18 months after the issuance of a certificate for which
application was filed before [effective date of the final rule], whichever is
later, each type certificate holder, or supplemental type certificate holder
of a modification affecting the airplane fuel tank system, must accomplish
paragraphs (a) and {c) of this section. Maintenance and inspection
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9. Conclusions (continued)

The industry’s instructions identified in paragraph (b) of this section must be submitted
to the Administrator no later than 8 months after the FAA has approved

proposed . . ; :

rewording the design review report for the applicable aircraft type.

of SFAR XX (@) Conduct a safety review of the airplane fuel tank system fo be

(contd) evaluated against the defined listing of service experience lessons
learned. Identify if design deficiencies exist for which redesign is

warranted by determining if ignition sources may exist caused by
single failures or combinations of failures expected to occur in the
remaining operational fleet life of the aircraft type.

(b) Develop all maintenance and inspection instructions necessary to
maintain the design features required to preclude the existence or
development of an ignition source within the fuel tank system of the
airplane throughout the remaining operational fleet life of the aircraft
type.

(c) Submit a report for approval of the Administrator that:

1) Provides substantiation that the airplane fuel tank system design
has been evaluated against the defined listing of lessons learned
and determination made if ignition sources may exist caused by:

i. Single failures.
i. Combinations of failures expected to occur in the remaining
operational fleet life of the aircraft type.

2) ldentifies design deficiencies for which redesign is warranted.

The industry’s § 25.981 Fuel Tank Ignition Prevention

proposed (a) No ignition source may be present at each point in the fuel tank or fuel tank
Part 25 changes system where catastrophic failure could occur due to ignition of fuel vapors.
This must be shown by:

(1) Determining the highest temperature allowing a safe margin below the
lowest expected autoignition temperature of the fuel in the fuel tanks.

(2) Demonstrating that no temperature at each place inside each fuel tank
where fuel ignition is possible will exceed the temperature determined
under paragraph (a)(l) of this section. This must be verified under all
probable operating, failure and malfunction conditions of each compon-
ent whose operation, failure or malfunction could increase the tempera-
ture inside the tank.

Alternative  1: (3) Assessment of ignition risk under the provisions of $25.1309.

Alterna five 2: (3) Analyses and/or tests that demonstrate that:

(i) There are no single failures that result in an ignition source in the fuel
tank system.

(ify Assessment of ignition risk under the provisions of $25.1309.
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9. Conclusions (continued)

Delete: ¢}

Industry
proposes
Appendix H
unchanged

Industry
proposes
Parts 91,121,
125, and 129
unchanged

Summary

(c) If systems adjacent to fuel tanks could cause significant heat transfer to the
tanks:

(1) Means to reduce heating of fuel tanks by adjacent systems shall be
provided; or.. .

(2) Equivalent flammability reduction means shall be provided to offset
flammability increases that would otherwise result from heating; or...

(3) Means to mitigate the effects of an ignition of fuel vapors within fuel
tanks shall be provided such that no damage caused by an ignition will
prevent continued safe flight and landing.

The industry considers the existing Appendix H25.4, Airworthiness
Limitation section, to be adequate. The fuel system is not more critical than
other systems to warrant it being singled out. The existing Certification
Maintenance Requirements process should be utilized rather than creating
new rulemaking.

As outlined in the Maintenance/Continued Airworthiness section, the industry
believes that the existing processes should be utilized. A Certification
Maintenance Coordination Committee should be formed and its
recommendations then mandated by FAA ADs for existing aircraft or revised
CMRs for new aircraft.

Air travel surpasses any other trangportation mode in terms of safety. This
record reflects the industry commitment to safety, which is enhanced through
the ongoing efforts of manufacturers, operators, regulatory authorities, and
other interested parties working together.
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Mr. Robert Peel
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1301 Pennsylvania Ave., NW
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Dear Mr. Peel:

We, Airborne Express, acknowledge and endorse the industries comments ot NPRM #99-1 8 which will
be submitted to the FAA under a joint caver letter entitled ‘Subject: Fuel Tank System Design Review,
Flammability Reduction, and Maintenance and Inspection Requirements”, dated March 27, 2000.
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Sent VIA E-Mall
Mr. Robert Peel
Aircraft Systems Engineering
Air Transportation Association
1301 Pennsylvania Ave. N.W.
Suite 1100
Washington, DC 20004- 1707
Subject: NPRM 99- 18 - Fuel Tank System Design Review, Flammability Reduction and Maintenance and

Inspection Requirements
Reference: (@ FAA NPRM 99-18
Dear Mr. Pedl:

The FAA has issued Reference (@) which, if adopted, would require a design review to substantiate that the current
fuel system designs on the specified aircraft preclude the existence of ignition sources within the fuel tanks. It
would also require the development and incorporation of specific fuel tank maintenance and inspection
instructions required to assure the safety of the fuel tank system.

In order to address the proposed Reference (a), the worldwide aviation industry formed the Fuel Systems Safety
Team (FSST). The FSST produced a single document which provides the collective industry response to the fuel
systems NPRM. US Airways actively participated in the formulation of the industry response by the FSST and
agrees with its contents. In addition, US Airways has the following comments:

« The industry response proposes accomplishing inspections in lieu of the design reviews in instances where
design reviews would not achieve the objective of enhancing fuel system safety. A specific example would be
external fuel system wiring such as the FQIS wiring. Design analysis would not be able to verify that the FQIS
wiring was separated from all other wiring. Thus, an inspection was proposed as a way to verify adherence to
separation requirements.

« US Airways wants the FAA to consider compliance options for the proposed rule, other than design reviews or
inspections. Transient suppression devices (TSDs) would provide the same level of safety enhancement to the
fuel system external tank wiring. The TSD would aleviate the need for labor intensive inspections and/or wire
separation of the fuel tank externa wiring.

2000 Commerce Drive, RIDC Pak Building 2 Pittsburgh, PA 15275 (412) 747-3882 Fex (412) 747-3688



Mr. R. Ped March 27, 2000
Air Transport Association Page 2

Subject: NPRM 99- 18 - Fud Tank System Design Review, Flammability Reduction
Maintenance and Inspection Requirements

The operators should be allowed to choose which compliance option (design review, inspection, TSD) makes the
most sense considering their particular situation.

Your representation of US Airways is greatly appreciated as aways.

Sincerely,

Gordon G. Kemp

Senior Director, Technical Services

GK/PJK/bjw
ata/ad/fuel tank system NPRM 99-18



Northwest Airlines, Inc.
5 10 1 Northwest Drive 00 MAR 29 P 219
St. Paul, MN 55 11 [-3034

Department  Number ATION NORTHWEST
=nT OF TRAHSPORTATIV
C8020 DEPT. OF TRAHGPORIA AIRLINES

March 27,2000

Mr. Robert Peel

Director, Airworthiness & Technical Standards
Air Transport Association of America

130 1 Pennsylvania Avenue NW — Suite 1100
Washington, DC 20004- 1707

Subject: Transport Airplane Fuel Tank System Design Review, Flammability
Reduction, and Maintenance and Inspection Reguirements

References: FAA Docket No. FAA- 1999-64 11
ATA Memo No. 00-AE-011

Dear Mr. Ped:

The subject NPRM proposes that within 12 months, airplane manufacturers and STC
holders perform safety reviews of fuel tank systems to determine whether or not they
meet the requirements of FAR 25.90 1 and 25.98 1 (@) and (b). The manufacturers and
STC holders must aso recommend maintenance and inspection instructions necessary to
maintain the design features required to preclude an ignition source within the fuel tank
system throughout the life of the arplane.

Within 18 months, operators must incorporate instructions for maintenance and
ingpection of the fuel tank system into their maintenance program as approved by the
administrator.

The ATA has sponsored meetings of the operators and manufacturers to discuss this issue
and write an industry response.

NWA supports the ATA industry response but would like to highlight the following
issues of concern to the FAA.

Design Review

Paragraphs 1 and 2 of proposed changes to Part 21 states that all . . . supplementa type
certificates affecting the fuel tanks systems.. .” require a safety review and recommended
ingpections to maintain the system. Since it cannot be consistently interpreted whether a
particular STC affects the fuel tank system, we request that the wording be changed to
state “. . . supplemental type certificates modifying the fuel tank systems. . .” This will
more clearly narrow the scope of the STC design review to those STCs of most concern,



NWA would aso like to point out that for operators of aircraft that have had multiple
owners, it is not always possible to determine whether modifications not initiated by the
TC holder were performed on the fuel system. Operators also do not typically have the
ability to perform STC design reviews if the design data is not available. NWA would
request that as an aternative to the design review, operators be given the option to
perform a one-time inspection to determine whether or not significant changes have been
made to the fuel system.

Maintenance Program Requirements

NWA requests that the existing MRB process be used aong with any necessary working
groups such that they must submit to the FAA a recommended plan, by aircraft type,
within 36 months of the SFAR issuance. The fuel tank maintenance program should not
be treated any differently than other aircraft systems. Operators should have 12 months,
after approval by the administrator, to incorporate the maintenance changes into their
maintenance programs.

Cost

The FAA cost anadysis to comply with the NPRM as written is underestimated. The
proposed rule uses the following estimates to determine cost:

1. Five engineering days to incorporate recommendations into “inspection manual.”
2. Extra labor to perform inspections range from 19 hours to 110 hours.

3. Out of service time to perform inspection range from 11.5 hours to 32 hours.

4. Annua documentation costs of one hour per eight hours inspection labor.

It is difficult to accurately estimate costs when it is not known what tasks will become
mandated after performing the TC and STC design reviews/inspections or if they will be
mandated during scheduled mgor maintenance checks. However, we believe that
incorporating the recommendations into our maintenance program will require 30
engineering days per aircraft model. Inspection labor should be at least doubled. For
example, Boeing SB 747-28-2205 requires approximately 100 manhours to inspect the
center wing tank. We estimate that another 100 manhours would be required to inspect
outer tanks.

If the proposed review regquirements cause operators to remove components for overhaul
or modify fuel system components, the cost of complying with the NPRM will be
sgnificantly higher. The FAA should take this into consderation when caculating costs.

Summary

NWA requests the FAA to seriously consider the above comments and the ATA Industry
response to this NPRM. We recommend the FAA work with industry experts to come up
with recommended modification and inspection requirements by aircraft model. The
recommendations would then be subject to review and more accurate cost anaysis. This
process would avoid much of the paper chasing and more effectively determine what
safety enhancements are needed.




Respectfully,

it

Mark Millam
Chief Engineer

cc: Greg Budinger
Doug Hill
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DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR Parts 21, 25, 91, 121, 125, and 129

(Docket No. FAA-1999——; .. Notice No. 99——18]
RTN 2120-AG62

Trangoort  Airplane Fud Tank System Design  Review, Hammability Reduction, and Maintenance and  Ingpection
Requirements

AGENCY: Federal Aviation Administration (FAA), DOT.

ACTION: Notice of proposed rulemaking (NPRM).

SUMMARY: This proposed rulemaking would- require design approval holders of certain turbine-powered
trangport category arplanes to submit subgtantiation to the FAA tha the design of the fud tank system of previoudy

COEAR 29 py 2 IS

certificated arplanes precludes the exigence of ignition sources within the arplane fud tanks. It would aso require
the affected design approva holders to develop specific fud tank sysem maintenance and inspection ingtructions
for any items in the fud tank sysem that are determined to require repetitive inspections or maintenance, to assure
the safety of the fud tank sysem. In addition, the proposed rule would require certain operators of those arplanes
to incorporate FAA-approved fuel tank system maintenance and inspection instructions into their current
maintenance or ingpection program.  Three amendments to the arworthiness standards for transport category
arplanes ae dso proposed.  The first would define new requirements, based on existing requirements, for
demongtrating that ignition sources could not be present in fuel tanks when falure conditions are conddered. The
second would require future applicants for type certification to identify any safety criticd maintenance actions and
develop limitations to be placed in the indructions for continued arworthiness for the fud tank system, The third
would require means to minimize development of flanmable vapors in fud tanks or means to prevent catagtrophic
damage if ignition does occur. These actions are the result of information gathered from accident invedtigations and
advere service experience, which has shown that unforescen failure modes and lack of specific maintenance
procedures on certain arplane fud tank sysems may result in degradation of design safety features intended to
preclude ignition of vapors within the fud tank.

DATES: Comments must be received on or before finsert-date-90-days—afierdate-ofpublication—in—the Federal
Resisterflanuary 37, 3000.

ADDRESSES: Comments on this proposed rulemaking should be mailed or delivered, in duplicate, to: U.S.
Depatment of Transportation, Dockets, Docket No. FAA- 1999—6 | | |, 400 Seventh Street SW., Room Plaza ‘
401, Washington DC 20590. Comments may aso be sent electronically to the following Internet address: 9-
NPRM-CMTS@faagov. Comments may be filed andlor examined in Room Plaza 401 between 10 am. and 5 p.m.
weekdays, except Federd holidays, In addition, the FAA is maintaining an information docket of comments in the
Transport  Airplane Directorate (ANM- 100), Federd Aviation Adminidtration, Northwest Mountan Region, 160 1




Lind Avenue SW., Renton, WA 980554056. Comments in the information docket may be examined between 7:30
am. and 4:00 p.m. weekdays, except Federal holidays.
FOR FURTHER INFORMATION CONTACT: Miched E. Dostert, FAA,
Propulson/Mechanica/Crashworthiness  Branch (ANM- 112), Trangport Airplane Directorate, Aircraft Certification
Service, 160 1 Lind Avenue SW., Renton, Washington 98055-4056; telephone (425) 227-2 132, facsimile (425) 227-
1320; e-mail: mike.dostert@faa.gov.
SUPPLEMENTARY INFORMATION:
Comments Invited

Tnterested persons are invited to paticipate in this proposed rulemaking by submitting such written data,
views, or arguments as they may desre. Comments relating to the environmenta, energy, federadlism, or economic
impact that might result from adopting the proposds in this notice are dso invited. Subgtantive comments should be
accompanied by cost esimates. Commenters should identify the regulatory docket or notice number and submit
comments in duplicate to the Docket address specified above. All comments received, as wel as a report
summarizing eech substantive public contact with FAA pesonnd concerning this rulemaking, will be filed in the
docket. All comments received on or before the closng date will be consdered by the Administrator before taking
action on this proposed rulemeking. Late filed comments will be consdered to the extent practicable The
proposds contained in this notice may be changed in light of the comments received. The Docket is available for
public ingpection before and after the comment closing date. Commenters wishing the FAA to acknowledge receipt
of their comments submitted in response to this notice mugt include with those comments a pre-addressed, stamped
postcard on which the following statement is made “Comments to Docket No. FAA- 1999—6-1 | | .” The postcard

will be date stamped and mailed to the commenter.
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Availability of the NPRM

An dectronic copy of this document may be downloaded usng a modem and suitable communications
software from the FAA regulations section of the Fedworld eectronic bulletin board service (telephone: 703-321-
3339), the Government Printing Office’s eectronic bulletin board service (telephone: 202-5 12-1661), or the FAA's
Aviation Rulemaking Advisory Committee Bulletin Board service (telephoner (800) 322-2722 or (202) 267-5948).

Internet users may reach the FAA’s web page a http://www.faa.gov/avr/arm/nprm/nprm.htm or the

Government Printing Office’'s webpage at http://www.access.gpo.gov/nara for access to recently published
rulemaking  documents.

Any person may obtain a copy of this NPRM by submitting a request to the Federal Aviation
Adminigration, Office of Rulemaking, ARM-l, 800 Independence Avenue, SW., Washington, DC 20591, or by
cdling (202) 267-9680. Communications must identify the notice number or docket number of this NPRM.

Persons interested in being placed on the malling lig for future NPRM’s should request from the above
office a copy of Advisory Circular No. 1 1-2A, Notice of Proposed Rulemaking Didtribution System, that describes
the application procedure.

Background

On July 17, 1996, a 25-year old Boeing 747-1 00 series arplane was involved in an inflight breskup after
takeoff from Kennedy Internationd Airport in New York, resulting in 230 fadities The accident investigation
conducted by the Nationa Transportation Safety Board (NTSB) indicated that the center wing fuel tank exploded
due to an unknown ignition source. The NTSB has issued recommendations intended to reduce heeting of the fue
in the center wing fue tanks on the exiding flest of trangport arplanes, reduce or eiminate operation with
flammable vapors in the fud tanks of new type certificated arplanes, and dso to reevauate the fud system design
and maintenance practices on the flest of transport arplanes. The accident investigation has now focused on
mechanica falure as providing the energy source that ignited the fud vepors indde the tank. This accident has
prompted the FAA to examine the underlying safety issues surrounding fuel tank explosons the adequacy of the
exiging regulations, the service history of arplanes certificated to these regulations, and exiging fud tank system
maintenance  practices.

Flammability = Characterigtics

The flammability characterigtics of the various fuels gpproved for use in trangport arplanes rexults in the
presence of flammable vapors in the vapor space of fud tanks a various times during the operation of the arplane.
Vapors from Jet A fud (the typicd commercid turbojet engine fud) a temperatures below approximately 100°F are
too lean to be flanmable a sea level; a higher dtitudes the fue vapors become flammable a temperatures above
agoproximately 45°F (at 40,000 feet dtitude). However, the regulatory authorities and aviation industry have aways
presumed that a flammable fud ar mixture exigts in the fue tanks a dl times and have adopted the philosophy that
the best way to ensure arplane fud tank safety is to preclude ignition sources within fuel tanks. This philosophy
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has been based on the application of fal-safe design requirements to the arplane fud tank system to preclude
ignition sources from being present in fud tanks when component failures, mafunctions or lightning encounters
occur. Posshle ignition sources that have been conddered include eectricd arcs friction spaks, and autoignition.
(The autoignition temperaure is the temperature a which the fud/air mixture will spontaneoudy ignite due to heat
in the absence of an ignition source) Some events that could produce sufficient eectricd energy to cregte an arc
include lightning, electrostatic charging, electromagnetic interference (EMI), or failures in airplane systems or
wiring tha introduce high-power eectricd energy into the fud tank system. Friction sparks may be caused by
mechanicl contact between certain rotating components in the fud tank, such as a sted fud pump impeler rubbing
on the pump inlet check vave. Autoignition of fudl vapors may be caused by falure of components within the fuel
tank, or externd components or systems that cause components or tank surfaces to reach a high enough temperature
to ignite the fud vapors in the fud tank.

Existing Regulations/Certification Methods

The current 14 CFR pat 25 regulations that are intended to require designs that preclude the presence of
ignition sources within the arplane fud tanks are as follows.

Section 25901 is a generd requirement that applies to dl portions of the propulson ingdlaion, which
includes the arplane fud tank system. It requires, in pat, that the propulson and fud tank systems be designed to
ensure fal-safe operation between normad maintenance and inspection intervals, and that the mgor components be
dectricdly bonded to the other parts of the arplane.

Airplane system fail-safe requirements are provided in §§ 25.901 (¢) and 25.1309. Section 25.901(c)
requires that “no dngle falure or mafunction or probable combination of failures will jeopardize the sofe operdion
of the arplane” In generd, the FAA’s policy has been to reguire gpplicants to assume the presence of foreseedble
latent (undetected) failure conditions when demongrating that subsequent single falures will not jeopardize the safe
operation of the arplane Certan subsystem designs mugt dso comply with § 251309, which requires arplane
systems and associated systems to be “designed o that the occurrence of any falure condition which would prevent
the continued safe flight and landing of the arplane is extremely improbable, and the occurrence of any other falure
conditions which would reduce the capability of the airplane or the ability of the crew to cope with adverse
operating conditions is improbable.”  Compliance with § 25.1309 requires an analysis, and testing where
gopropriate, congdering posshle modes of falure including mafunctions and damage from externad sources, the
probability of multiple failures and undetected failures, the resulting effects on the airplane and occupants,
congdering the stage of flight and operating conditions, and the crew warning cues, corrective action required, and
the capability of detecting faults.

This provison has the effect of mandating the use of “fail-saf€’ design methods which require that the
effect of failures and combinations of failures be considered in defining a safe design. Detailed methods of
compliance with §§ 25.1309(b), (c), and (d) are described in Advisory Circular (AC) 25.1309-1A, “Sysem Design
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Andyss” and are intended as a means to evauate the overdl risk, on average, of an event occurring within a flegt
of arcraft. The following guidance involving falures is offered in that AC:

L In any sysem or subsystem, a sngle falure of any element or connection during any one flight
must be assumed without condderation as to its probability of faling. This single falure must not prevent the
continued safe flignt and landing of the arplane.

2. Additiond failures during any one flight following the firgd dngle falure mugt dso be conddered
when the probability of occurrence is not shown to be extremey improbable. The probability of these combined
failures includes the probability of occurrence of the firg failure

As dextribed in the AC, the FAA fal-sdfe design concept consss of the following design principles or
techniques intended to ensure a safe design. The use of only one of these principles is seldom adequate. A
combination of two or more desgn principles is usudly needed to provide a fal-safe design (e, to ensure that
catadtrophic failure conditions are not expected to occur during the life of the fleet of a paticular arplane mode).

o Dedgn integrity and qudity, including life limits, to ensure intended function and prevent falures

e Redundancy or backup sysems that provide sysem function after the first falure (eg., two or more

engines, two or more hydraulic systems, dud flight controls, ec.)

e |solation of sysems and components so that failure of one element will not cause falure of the other

(sometimes referred to as system  independence).

e Deection of falures or falure indication.

e Functiond verification (the capability for testing or checking the component’s condition).

e Proven rdiddility and integrity to ensure that multiple component or sysem falures will not occur in

the same flight.

e Damage tolerance that limits the safety impact or effect of the failure.

e Desgned falure path that controls and directs the falure, by dedgn, to limit the safety impact.

e Flightcrew procedures following the falure designed to assure continued safe flight by specific crew

actions.

o Error tolerant design that considers probable human error in the operation, maintenance, and
febrication of the arplane.

Margins of safety that alow for undefined and unforeseesble adverse flight conditions.

These regulations, when gpplied to typicd arplane fud tank systems, lead to a requirement for prevention
of ignition sources indde fud tanks. The agpprovd of the inddlation of mechanicad and dectricd components
ingde the fud tanks was typicdly based on a quditaive sysem sofely andyss and component testing which
showed: (1) that mechanicad components would not creste sparks or high temperature surfaces in the event of any

N
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falure, and (2) that dectricd devices would not creste arcs of sufficient energy to ignite a fud-ar mixture in the
event of a single falure or probable combination of falures.

Section 25.901(b)(2) requires that the components of the propulson sysem be “congructed, arranged, and
indaled s0 as to ensure their continued ssfe operation between norma ingpection or overhauls” Compliance with
this regulation is typicdly demonsrated by subdtantiating that the propulson inddlation, which includes the fue
tank system, will safely perform its intended function between inspections and overhauls defined in the maintenance
indructions.

Section 25.901(b)(4) requires dectricdly bonding the mgor components of the propulson sysem to the
other pats of the arplane The afected mgor components of the propulson system include the fud tank system.
Compliance with this requirement for fuel tank systems has been demonstrated by showing that all major
components in the fud tank are eectricdly bonded to the arplane dructure. This precludes accumulation of
dectricd charge on the components and the posshble arcing in the fud tank that could otherwise occur. In most
caxes, dectrica bonding is accomplished by ingaling jumper wires from each magor fud tank system component to
arplane dructure. Advisory Circular 25-8, “Auxiliay Fud Tank Indalations” aso provides guidance for bonding
of fud tank system components and means of precluding ignition sources within transport arplane fue tanks,

Section 25.954 requires that the fud tank system be designed and arranged to prevent the ignition of fue
vgpor within the sysem due to the effects of lightning strikes. Compliance with this regulaion is typicdly shown
by incorporation of design festures such as minimum fuel tank skin thickness, location of vent outlets out of likely
lightning drike arees, and bonding of fud tank sysem dgructure and components. Guidance for demongtrating
compliance with this regulation is provided in AC 20-53A, “Protection of Aircraft Fud Systems Againgt Fud Vapor
Ignition Due to Lightning.”

Section 25.981 requires that the agpplicant determine the highest temperature dlowable in fue tanks that
provides a safe margin below the lowest expected autoignition temperature of the fud that is approved for use in the
fud tanks. No temperature a any place insde any fud tank where fud ignition is posshle may then exceed that
maximum dlowable temperaure. This must be shown under dl probable operating, falure, and madfunction
conditions of any component whose operation, falure, or mafunction could increese the temperature insde the
tank. Guidance for demondrating compliance with this regulation has been provided in AC 25.981-1A, “Guiddines
For Substatiating Compliance With the Fud Tank Temperature Requirements” The AC provides a listing of
falure modes of fud tank system components that should be considered when showing that component failures will
not create a hot surface that exceeds the maximum alowable fue tank component or tank surface temperature for
the fud type for which approvd is being requested. Manufacturers have demondrated compliance with this
regulation by testing and andyds of components to show that design features, such as themd fuses in fud pump
motors, preclude an ignition source in the fud tank when failures such as a seized fue pump rotor occur.

Airplane Maintenance Manuals and Instructions for Continued Airworthiness

6
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Hidoricdly, manufecturers have been required to provide maintenance related information for fud tank
systems in the same manner as for other systems. Prior to 1970, most manufacturers provided manuas containing
maintenance information for large trangport category arplanes, but there were no dandards prescribing minimum
content, distribution, and a timeframe in which the information must be made avalable to the operator. Section
251529, as amended by Amendment 25-21 in 1970, required the applicant for a type certificate (TC) to provide
arplane maintenance manuds (AMM) to owners of the arplanes This regulation was amended in 1980 to require
that the gpplicant for type cetification provide Indructions for Continued Airworthiness (ICA) prepared in
accordance with Appendix H to pat 25. In devdoping the ICA, the applicant is required to include certain
information such as a description of the airplane and its systems, servicing information, and maintenance
indructions, including the frequency and extent of inspections necessary to provide for the continuing airworthiness
of the arplane (indluding the fuel tank system). As required by Appendix H to pat 25, the ICA mus dso include
an FAA-gpproved Airworthiness Limitations section enumerating those mandatory inspections, ingpection intervals,
replacement times, and related procedures approved under § 25.571, relating to Sructurd damage tolerance.
Currently the Airworthiness Limitations section of the ICA gpplies only to arplane dructure and not to the fud tank
system.

One method of edtablishing initid scheduled maintenance and ingpection tasks is the Maintenance Steering
Group (MSG) process, which develops a Maintenance Review Board (MRB) document for a particular arplane
modd. Operators may incorporate those provisons, dong with other maintenance information contained in the
TCA, into their maintenance or ingpection program.

Section 2 150 requires the holder of a design approva, incuding the TC or supplemental type certificate
(STC) for an arplane, arcraft engine, or propeler for which application was made after January 28, 1981, to
furnish a leest one set of the complete TCA to the owner of the product for which the application was made. The
ICA for origind type cetificated products must include ingructions for the fud tank sysem. A desgn gpprova
holder who has modified the fud tank sysem mugt furnish a complete set of the ICA for the modification to the
owner of the product.

Type Certificate Amendments Based on Major Change in Type Design

Ove the years, many design changes have been introduced into fud tank sysems that may effect their
sdfety. There are three ways in which mgor design changes can be approved: (1) the TC holder can apply for an
amendment to the type design; (2) any person, including the TC holder, wanting to dter a product by introducing a
mgjor change in the type design not grest enough to require a new gpplication for a TC, may apply for an STC; and
(3) in some ingances a person may dso make a mgor dteration to the type design through a fied approvd. The
field approvd process is a dreamlined method for obtaning gpprova of rdativdy smple modifications to
arplanes. An FAA Flight Standards Ingpector can gpprove the dteration usng Form FAA-337.

Maintenance and Inspection Program Requirements
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Airplane operators are required to have extensive maintenance or inspection programs that include
provisons reaing to fud tank systems.

Section 9 1.409(¢), which generdly goplies to other than commercid operations, requires an operator of a
large turbojet multiengine arplane or a turbopropeller-powered multiengined arplane to sdect one of the following
four inspection programs.

1. A continuous arworthiness ingpection program that is part of a continuous arworthiness maintenance
program currently in use by a person holding an ar carier operating certificate, or an operating cetificate issued
under pat 119 for operations under pats 12 1 or 135, and operating tha make and modd of arplane under those
parts,

2. An goproved arplane inspection program approved under § 135419 and currently in use by a person
holding an operating certificate and operations specifications issued under pat 119 for pat 135 operations

3. A current ingpection program recommended by the manufacturer; or

4. Any other inspection progran edtablished by the registered owner or operator of tha arplane and
goproved by the Adminigrator.

Section 121.367, which is applicble to those ar carier and commercid operations covered by pat 121,
requires operators to have an inspection program, as well as a program covering other maintenance, preventative
mantenance, and ateraions.

Section 125.247, which is generally applicable to operation of large airplanes, other than air carrier
operations conducted under pat 12 1, requires operators to inspect their arplanes in accordance with an inspection
program approved by the Adminigtrator.

Section 129.14 requires a foreign ar carier and each foreign operator of a U.S. regigered arplane in
common carriage, within or outside the U.S., to maintain the airplane in accordance with an FAA-approved
program.

In generd, the operators rely on the TC data sheet, MRB reports, ICA’s, the Airworthiness Limitations
section of the TCA, other manufacturers recommendations, and their own operding experience to develop the
overdl mantenance or ingpection program for their arplanes.

The intent of the rules governing the ingpection and/or maintenance program is to ensure that the inherent
level of safety that was origindly designed into the system is maintained and that the arplane is in an arworthy
condition.

Higoricdly, for fud tank sysems these required programs include operationd checks (eg. preflight and
enroute), functiond checks following maintenance actions (eg., component replacement), overhaul of certan
components to prevent dispaich delays, and generd zonal visud ingpections conducted concurrently with other
mantenance actions, such as dructurd inspections.  However, specific maintenance indructions to detect and



correct conditions that degrade fail-safe capabilities have not been deemed necessary because it has been assumed
that the origind fal-safe capabilities would not be degraded in service.
Design and Service History Review

The FAA has examined the service higory of transport arplanes and performed an andysis of the history
of fud tank explosons on these arplanes. While there were a dgnificant number of fud tenk fires and explosons
that occurred during the 1960's and 1970’s on severd arplane types, in most cases the fire or explosion was found
to be related to design practices, maintenance actions, or improper modification of fud pumps. Some of the events
were goparently caused by lightning strikes. In most cases, an extensve design review was conducted to identify
possible ignition sources and actions were taken that were intended to prevent smilar occurrences. However, recent
fud tank system related accidents have occurred in spite of these efforts.

On May 11, 1990, the center wing fuel tank of a Boeing 737-300 exploded while the airplane was on the
ground & Nimoy Aquino Internaiona Airport, Manila, Philippines. The arplane was less than one year old. In the
accident, the fud-air vapors in the center wing tank exploded as the arplane was being pushed back from a termind
gate prior to flightt The accident resulted in 8 fatdities and injuries to an additiond 30 people. Accident
investigators conddered a plausble scenario in which dameged wiring located outsde the fud tank may have
crested a short between 115 volt arplane system wires and 28 volt wires to a fud tank level switch. This in
combination with a possbly defective fud levd float switch, was invesigaed as a possble source of ignition.
However, a definitive ignition source was never confirmed during the accident invedtigation. This unexplained
accident occurred on a newer arplane, in contrast to the July 17, 1996, accident which occurred on an older Boeing
747 drplane that was approaching the end of its initid dedgn life These two accidents indicate that the
devdopment of an ignition source indde the fud tank may be related to both the design and maintenance of the fud
tank systems.

Nationa Transportation Safety Board (NTSB)_Recommendations
Since the July 17, 1996, accident, the FAA, NTSB, and aviation industry have been reviewing the design

features and service higory of the Boeing 747 and certain other transport arplane modes. Based upon its review,
the NTSB has issued the following recommendations to the FAA intended to reduce the exposure to operation with
flanmable vepors in fuel tanks and address possble degradation of the origind type certificated fud tank system
desgns on trangport arplanes.

Reduced Hammability Exposure

A-96-1 74: Require the development of and implementation of design or operationa changes that will

preclude the operation of transport-category arplanes with explosve fud-air mixtures in the fud tanks.
LONG TERM DESIGN MODIFICATIONS:

(@ Significant condderation should be given to the development of arplane design modification, such as
nitrogen-inetting systems and the addition of insulation between heat-generating equipment and fud tanks.
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Appropriate  modifications should apply to newly certtificaed arplanes and, where feasible, to existing
arplanes.

A-96-175. Reguire the development of and implementation of design or operationd changes that will
preclude the operation of transport-category airplanes with explosve fud-air mixtures in the fud tanks:
NEAR TERM OPERATIONAL

(b) Pending implementation of design modifications, require modifications in operationa procedures to
reduce the potentid for explosive fud-air mixtures in the fud tanks of transport-category aircraft. In the
B-747, consderation should be given to refuding the center wing fud tank (CWT) before flight whenever
possible from cooler ground fud tanks, proper monitoring and management of the CWT fud temperature,
and maintaining an approprigte minimum fud quartity in the CWT.

A-96-176: Require that the B-747 Hight Handbooks of TWA and other operators of B-747s and other
arcraft in which fud tank temperature cannot be determined by flightcrews be immediatey revised to
reflect the increeses in CWT fud temperatures found by flight tests including operationd procedures to
reduce the potential for exceeding CWT temperature limitations.

A-96-177: Require modification of the CWT of B-747 arplanes and the fud tanks of other arplanes that

are located near heat sources to incorporate temperature probes and cockpit fuel tank temperature displays
to permit determination of the fud tank temperatures.
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Ignition  Source Reduction

A-98-36. Conduct a survey of fud quantity indication sysem probes and wires in Boeing 747's equipped
with sysems other than Honeywell Series 1-3 probes and compensators and in other modd arplanes that
ae used in Title 14 Code of Federd Regulations Pat 121 service to determine whether potentid fue tank
ignition sources exist that are similar to those found in the Boeing 747. The survey should include
removing wires from fud probes and examining the wires for damage Repair or replacement procedures
for any damaged wires that are found should be developed.

A-98-38: Reguire in Boeng 747 arplanes, and in other arplanes with fud quantity indication system

(FQIS) wire ingdlations that are co-routed with wires that may be powered, the physicd separation and

dectricd shidding of FQIS wires to the maximum extent possible

A-98-39: Require, in al applicable transport airplane fuel tanks, surge protection systems to prevent

electricd power surges from entering fuel tanks through fuel quantity indication sysem wires.
Service History

The FAA has ds0 reviewed service difficulty reports for the transport arplane flet and evauated the
cetification and desgn practices utilized on these previoudy certificated arplanes. In addition, an inspection of
fud tanks on Boeng 747 arplanes wes initisted. Representatives from the Air Transport Association (ATA),
Asxociation of European Airlines (AEA), the Association of Asia Pecific Airlines (AAPA), the Aerospace Industries
Asxociation of America, and the Association Europeenne de Condructeurs de Materid  Aerospatid  (AECMA)
intiated a joint effort to ingpect and evauate the condition of the fud tank system inddlations on a representative
sample of arplanes within the transport fleet. Data from initid inspections conducted as pat of this effort and
shared with the FAA have asisted in edtablishing a besis for developing corrective action for arplanes within the
transport fleet. In addition to the results from these ingpections, the FAA has received reports of anomdies on in-
service airplanes that have necessitated actions to preclude development of ignition sourcesin or adjacent to
arplane fuel tanks. The following provides a summay of findings from desgn evduations sevice difficulty
reports, and a review of current arplane maintenance practices.
Aging Airplane Related Phenomena

Fud tank ingpections initisted as part of the Boeing 747 accident invedtigation identified aging of fud tank
sysem components, contamination, corroson of components and copper-sulfur  deposits on  components as  possible

conditions that could contribute to development of ignition sources within the fuel tanks. Results of detailed
inspection of the fud pump wiring on severd Boeng 747 arplanes showed debris within the fud tanks conssting
of lockwire, rivets, and metd shavings. Debris was dso found indde scavenge pumps. Corroson and damage to
insulation on FQIS probe wiring was found on wiring of 6 out of 8 probes removed from in-service arplanes. In
addition, inspection of airplane fuel tank system components from out-of-service (retired) airplanes, initiated
following the accident, reveded damaged wiring and corroson buildup of conductive copper-sulfur deposits on the
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FQIS wiring on some Boeing 747 arplanes. The conductive deposits or damaged wiring may result in a location
where arcing could occur if high power dectricd energy was tranamitted to the FQIS wiring from another arplane
source.  While the effects of corroson on fud tank sysem safety have not been fully evduated, the FAA is
developing a research program to obtain a better understanding of the effects of copper-sulfur deposits and
corroson on arplane fud tank system safety.

Wear or chafing of eectrica power wires routed in conduits that are located indde fud tanks can result in
acing through the conduits On December 9, 1997, the FAA issued Airworthiness Directive (AD) 96-26-06,
goplicable to certain Boeing 747 airplanes, which required inspection of eectricd wiring routed within conduits to
fud pumps located in the wing fuel tanks and replacement of any damaged wiring. Inspection reports indicated that
many ingdances of wear had occurred on Teflon deeves inddled over the wiring to protect it from damage and
possible arcing to the conduit.

Inspections of wiring to fud pumps on Boeng 737 arplanes with over 35000 flight hours have shown
sgnificant weer to the insuldion of wires inside conduits that are located in fud tanks. In nine reported cases, wear
resulted in acing to the fud pump wire conduit on arplanes with grester than 50,000 flight hours. In one case
wear resulted in burnthrough of the conduit into the interior of the 737 main tank fud cdl. On May 14, 1998, the
FAA issued a telegraphic AD, T98-1 I-52, which required inspection of wiring to Boeing 737 arplane fued pumps
routed within dectrical conduits and replacement of any damaged wiring. Results of these ingpections showed that
wear of the wiring occurred in many ingances, particulally on those arplanes with high numbers of flight cycdes
and operating hours.

The FAA has dso received reports of corroson on bonding jumper wires within the fue tanks on one in-
savice Airbus A300 airplane. The manufecturer invedtigating this event did not have sufficient evidence to
determine conclusively the level of damege and corroson found on the jumper wires. Although the arplane was in
longterm storage, it does not explan why a high number of damaged/corroded jumper wires were found
concentrated in a specific area of the wing tanks. Further inspections of a limited number of other Airbus modds
did not reved smilar extensve corroson or damage to bonding jumper wires. However, they did revea evidence
of the accumulation of copper-sulfur deposits around the outer braid of some jumper wires. Teds by the
manufacturer have shown that these deposits did not affect the bonding function of the leads. Airbus has developed
a onetime-ingpection service bulletin for al its arplanes to ascertain the extent of the copper-sulfur deposts and to
ensure that the level of jumper wire damage found on the one A300 airplane is not widespread.

On March 30, 1998, the FAA received reports of three recent ingtances of eectricd arcing within fue
pumps ingdled in fuel tanks on Lockheed L-101 1 arplanes. In one case, the eectrical arc had penetrated the pump
and housng and entered the fud tank. Prdiminary invetigation indicates that festures incorporated into the fue
pump design that were intended to preclude overheating and arc-through into the fue tank may not have functioned
as intended due to discrepancies introduced during overhaul of the pumps. Emergency AD 98-08-09 was issued

]"3*
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April 3, 1998, to specify a minimum quantity of fuel to be caried in the fud tanks for the purpose of covering the
pumps with liquid fud and thereby precluding ignition of vapors within the fud tank until such time as terminaing
corrective action could be developed.

Unforeseen Fuel Tank System Failures

After an extendgve review of the Boeing 747 design following the July 17, 1996, accident, the FAA
determined that during original cetification of the fuel tank system, the degree of tank contamination and the
sgnificance of certain falure modes of fud tank system components had not been conddered to the degree that
more recent service experience indicates is needed. For example, in the absence of contamination, the FQIS had
been shown to preclude cregting an arc if FQIS wiring were to come in contact with the highest level of dectricd
voltage on the arplane. This was shown by demondrating that the voltage needed to cause an arc in the fud probes
due to an dectricd short condition was well above any voltage level avalable in the arplane systems. However,
recent testing has shown that if contamination, such as conductive debris (lock wire nuts, bolts sted wool,
corrosion, copper-sulfur deposits, meta filings, etc)) is placed within gaps in the fuel probe, the voltage needed to
cause an arc is within vaues that may occur due to a subsequent eectricad short or induced current on the FQIS
probe wiring from eectromagnetic interference caused by adjacent wiring. These anomdies, by themsdves, could
not leed to an dectricd ac within the fud tanks without the presence of an additiond falure If any of these
anomalies were combined with a subsequent failure within the dectrical system that crestes an dectrica short, or if
high-intensity radiated fidds (HIRF) or eectricad current flow in adjacent wiring induces EMI voltage in the FQIS
wiring, sufficient energy could enter the fud tank and cause an ignition source within the tank.

On November 26, 1997, in Docket No. 97-NM-272-AD, the FAA proposed a requirement for operators of
Boeing 747-100, -200, and -300 series airplanes to ingtall components for the suppresson of eectricad transents
andlor the inddlaion of shidding and separation of fud quantity indicating sysem wiring from other airplane
system wiring. After reviewing the comments received on the proposed requirements, the FAA issued AD 98-20-40
on September 23, 1998 that requires the indalation of shieding and separation of the dectrica wiring of the fue
quantity indication system. On April 14, 1998, the FAA proposed a similar requirement for Boeing 737-100, -200, -
300, -400, and -500 series arplanes in Docket No. 98-NM-50-AD, which led to the FAA issiing AD 99-03-04 on
January 26, 1999. The FAA action required in those two arworthiness directives is intended to preclude high levels
of dectricd energy from entering the arplane fud tank wiring due to dectromegnetic interference or eectrica
shorts. All later model Boeing 747 and 737 FQIS’s have wire separation and fault isolation festures thet may meet
the intent of these AD actions. This proposed rulemaking will require evauation of these later designs.

Other examples of unanticipated falure conditions include incidents of pats from fud pump assemblies
impacting or contacting the rotating fud pump impdler. The firs desgn anomay was identified when two
incidents of damage to fud pumps were reported on Boeing 767 arplanes. In both cases objects from a fud pump
inlet diffuser assembly were ingested into the fud pump, causng damage to the pump impeler and pump housing.
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The damage could have caused sparks or hot debris from the pump to enter the fud tank. To address this unsafe
condition, the FAA issued AD 97- 19- 15, This AD requires revison of the arplane flight manud to include
procedures to switch off the fud pumps when the center tank approaches empty. The intent of this interim action is
to maintan liquid fud over the pump inled so that any debris generated by a faled fud pump will not come in
contact with fuel vapors and cause a fud tank explosion.

The second design anomaly was reported on Boeing 747-400 series arplanes. The reports indicated that
inlet adapters of the overridejettison pumps of the center wing fuel tank were found to be worn. Two of the inlet
adapters had worn down enough to cause damage to the rotating blades of the inducer. The inlet check vaves dso
had dgnificant damage. Another operator reported damage to the inlet adapter that was so severe that contact had
occurred between the sted disk of the inlet check valve and the sted screw that holds the inducer in place. Wear to
the inlet adapters has been attributed to contact between the inlet check vave and the adapter. Such excessive wesr
of the inlet adapter can lead to contact between the inlet check valve and inducer, which could result in pieces of the
check vave being ingested into the inducer and damaging the inducer and impellers. Contact between the ded disk
of the inlet check vave and the dted rotating inducer screw can cause sparks. To address this unsafe condition, the
FAA issued an immediately adopted rule, AD 98-16-19, on July 30, 1998.

Another design anomay was reported in 1989 when a fud tank ignition event occurred in an auxiliary fue
tank during refuding of a Beech 400 arplane. The auxiliay fud tank had been inddled under an STC.
Polyurethane foam had been inddled in portions of the tank to minimize the potentid of a fud tank exploson if
uncontained engine debris penetrated those portions of the tank. The accident investigation indicated that
dectrogatic charging of the foam during refuding resulted in ignition of fud-ar vepors in portions of the adjacent
fud tank sysem that did not contan the foam. The fud vapor exploson caused digtortion of the tank and fue
leekage from a faled fud line Modifications to the design, induding use of more conductive polyurethane foam
and inddlation of a dandpipe in the refuding system, were incorporated to prevent reoccurrence of eectrodatic
charging and resulting fud tank ignition source.

Review of Fuel Tank System Maintenance Practices

In addition to the review of the design festures and service higory of the Boeing 747 and other arplane
models in the trangport airplane fleet, the FAA has dso reviewed the current fud tank system maintenance practices
for these arplanes.

Typicd trangport category arplane fud tank sysems ae desgned with redundancy and fault indication
features such that single component failures do not result in any dgnificant reduction in safety. Therefore, fud tank
sysems higoricdly have not had any lifelimited components or specific detailed ingpection requirements, unless
mandated by arworthiness directivess Mogt of the components are “on condition,” meaning that some test, check,
or other inspection is peformed to determine continued servicesbility, and maintenance is performed only if the
ingpection identifies a condition requiring correction. Visud inspection of fud tank system components is by far
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the predominant method of inspection for components such as boost pumps, fue lines, couplings, wiring, etc.
Typicdly these inspections are conducted concurrently with zond inspections or internd or externd fud tank
gructural  ingpections.  These inspections normally do not provide information regarding the continued
sarviceshility of components within the fud tank system, unless the visuad ingpection indicates a potentia problem
aea For example, it would be difficult, if not impossible, to detect certain degraded fud tank system conditions,
such as worn wiring routed through conduit to fud pumps, debris indde fuel pumps, corroson to bonding wire
interfaces, etc., without dedicated intrusive inspections that are much more extensive than those normally
conducted.
Listing of Deficiencies
The list provided below summarizes fuel tank system design features, malfunctions, failures, and
maintenance related actions that have been identified through service experience to result in a degradation of the
sofety features of arplane fud tank systems. This lis was developed from sarvice difficulty reports and incident
and accident reports. These anomaies occurred on in-service transport category airplanes contrary to the intent of
regulations and policies intended to preclude the development of ignition sources within arplane fud tank systems.
1. Pumps
e Ingedion of the pump inducer into the pump impeler and generation of debris into the fud tank.
o Pump inlet case degradetion, alowing the pump inlet check vave to contact the impdler.
e Stator winding falures during operation of the fud pump. Subsequent falure of a second phase of the
pump resulting in acing through the fud pump housing.
e Deactivation of thermal protective features incorporated into the windings of pumps due to
ingppropriate wrapping of the windings.
e Omisson of cooling port tubes between the pump assembly and the pump motor assembly during fud
pump overhaul.
e Extended dry running of fud pumps in empty fud tanks, which was contrary to the manufacturer's
recommended  procedures.
e Use of sed impellers that may produce sparks if debris enters the pump.
e Debris lodged insde pumps.
e Arcing due to the exposure of dectricd connections within the pump housing that have been designed
with inadequate clearance to the pump cover.
e Themd switches resdtting over time to a higher trip temperature.
e Hame aregors fdling out of their respective mounting.
e Internd wires coming in contact with the pump rotating group, energizing the rotor and arcing a the
impeller/adapter  interface.

e Poor bonding across component interfaces.
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Insufficient ground fault current protection capability.
Poor bonding of components to structure.

. Wiring to pumps in conduits located indde fud tanks

Wear of Teflon deeving and wiring insulation dlowing acing from wire through metdlic conduits
into fud tanks.

Fud pump connectors:

Electricd arcing a connections within eectrica connectors due to bent pins or corrosion.

Fud leskage and subsequent fud fire outside of the fud tank caused by corrosion of dectricd
connectors ingde the pump motor which lead to dectricd arcing through the connector housing
(connector was located outside the fud tank).

Sdection of improper materids in connector design.

FQIS wiring:

Degradation of wire insulation (cracking), corroson and copper-sulfur deposits a eectrica
connectors

Unshidded FQIS wires routed in wire bundles with high voltage wires.

FQIS probes:

Corrosion and copper-sulfur deposits causing reduced breskdown voltage in FQIS wiring.

Termind block wiring clamp (srain relief) festures a eectricd connections on fue probes causng
damage to wiring insuldion.

Contamination in the fud tanks causing reduced arc path between FQIS probe wadls (sted wool, lock
wire, nuts, rivets, bolts, mechanica impact damage to probes).

Bonding straps

Corrosion to bonding straps.

Loose or improperly grounded atachment points.

Static bonds on fud tank sysem plumbing connections insde the fud tank worn due to mechanica
wear of the plumbing from wing movement and corroson.

Electrogatic charge:

Use of non-conductive reticulated polyurethane foam that holds eectrogtatic charge buildup.
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+  Spraying of fud into fuel tanks through ingppropriately designed refuding nozzles or pump cooling
flow return methods.

Fuel Tank Flammability

In addition to the review of potentia fuel tank ignition, the FAA has undertaken a parald effort to address
the threst of fud tank explodons by diminating or sgnificantly reducing the presence of explosive fud ar mixtures
within the fud tanks of new type designs in-production, and the exiging fleet of trangport arplanes. On April 3,
1997, the FAA published a notice in the Federd Regigter (62 FR 160 14) that requested comments concerning the
1997 NTSB recommendations regarding reduced flammability lised earlier in this notice. That notice provided
dgnificant discusson of sarvice higory, background, and issues rdating to reducing flammability in trangport
arplane fud tanks. Comments received from that notice indicated that additiond information was needed before
the FAA could initiate rulemaking action to address the recommendations.

On January 23, 1998, the FAA published a notice in the Federd Regigter that established an Aviation
Rulemaking Advisory Committee (ARAC) working group, the Fuel Tank Harmonization Working Group
(FTHWG), tasked to achieve this god. The ARAC congds of interested parties, including the public, and provides
a public process for advice to be given to the FAA concerning devdopment of new regulations The FTHWG
evauated numerous possble means of reducing or diminating heazards associsted with explosive vepors in fud
tanks. On July 23, 1998, the ARAC submitted its report to the FAA. The full report has been placed in a docket
that was created for this ARAC working group (Docket No. FAA- 1998-4 183). That docket can be reviewed on the
U.S. Depatment of Transportation eectronic Document Management Sysem on the Internet & http://dms.dot.gov.
The full report has dso been placed in the docket for this rulemaking.

The report provided a recommendation for the FAA to initiate rulemaking action to amend § 25.981,
goplicable to new type design arplanes, to include a requirement to limit the time transport arplane fue tanks could
operae with flammable vapors in the vapor space of the tank. The recommended regulatory text proposed,
“Limiting the development of flammable conditions in the fud tanks, based on the intended fud types, to less than 7
percent of the expected fleet operationd time, or providing means to mitigate the effects of an ignition of fud
vgpors within the fud tanks such that any damage caused by an ignition will not prevent continued ssfe flight and
landing.” The report discussed various options of showing compliance with this proposd, including managing hesat
input to the fud tanks inddlation of inerting sysems or polyurethane fire suppressng foam, and suppressng an
exploson if one occurred, etc.

The levd of flammability defined in the proposd wes established based upon comparison of the safety
record of center wing fud tanks tha, in certain arplanes, are heated by equipment located under the tank, and
unhested fuel tanks located in the wing. The FTHWG concluded that the safety record of fud tanks located in the
wings wes adequate and that if the same levedl could be achieved in center wing fud tanks, the overdl sdofety
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objective would be achieved. Results from therma andyses documented in the report indicate that center wing fue
tanks that are hested by ar conditioning equipment located benesth them are flanmable, on a fleet average bass,
for up to 30 percent of the fleet operating time.

During the ARAC process it was dso determined that certain airplane types do not locate heat sources
adjacent to the fue tanks These arplanes provide significantly reduced flammability exposure, near the 5 percent
vaue of the wing tanks. The group therefore determined that it would be feesible to design new arplanes such that
fud tank operation in the flanmable range would be limited to near that of the wing fud tanks The primary
method of compliance with the requirement proposed by the ARAC would likely be to control heat transfer into and
out of fue tanks such that heeting of the fuel would not occur. Design features such as locating the ar conditioning
equipment away from the fud tanks, providing ventilation of the air conditioning bay to limit heating and cool fud
tanks, and/or insulding the tanks from heat sources, would be practicd means of complying with the regulation
proposed by the ARAC.

In addition to its recommendation to revise § 25.98 1, the ARAC aso recommended that the FAA continue
to evduae means for minimizing the devdopment of flanmable vepors within the fud tanks to determine whether
other dternatives, such as ground based inerting of fud tanks, could be shown to be cogt effective.

Discussion of the Proposal

The FAA review of the service history, desgn features, and maintenance indructions of the transport
arplane fleet indicates that aging of fud tank sysem components and unforeseen fud tank sysem falures and
malfunctions have become a safety issue for the fleet of turbine-powered transport ceategory airplanes. The FAA
proposes to amend the current regulations in four aress.

The fird area of concern encompasses the possbility of the devdopment of ignition sources within the
exiding trangport arplane fleet. Many of the design practices used on arplanes in the exiding flet are sSmilar.
Therefore anomdies that have developed on specific arplane models within the fleet could develop on other
arplane modds. As a reault, the FAA condders tha a onetime design review of the fud tank system for trangport
arplane modes in the current fleet is needed.

The second area of concern encompasses the need to require the design of future transport category
arplanes to more completely address potentid failures in the fud tank system that could result in an ignition source
in the fud tank sysem.

Third, certain arplane types are designed with heat sources adjacent to the fud tank, which results in
hegting of the fud and a dgnificant increese in the formation of flanmable vepors in the tank. The FAA considers
that fud tank safety can be enhanced by reducing the time fud tanks operate with flammable vapors in the tank and
is therefore proposing a requirement to provide means to minimize the devdopment of flanmable vegpors in fud

tanks or provide means to prevent catastrophic damage if ignition does occur.
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Fourth, the FAA condders that it is necessay to impose operationad requirements so that any required
mantenance or ingpection actions will be included in each operator's FAA-approved program.
Proposed SFAR

Historically, the FAA has worked together with the TC holders when safety issues arise to identify
solutions and actions that need to be teken. Some of the safety issues that have been addressed by this voluntary
cooperative process include those involving aging arcraft dructure, thrust reversers, cargo doors, and wing icing
protection. While some manufacturers have aggressively completed these safety reviews, others have not gpplied
the resources necessary to complete these reviews in a timey manner, which delayed the adoption of corrective
action. Although these efforts have frequently been successful in achieving the desired sofety objectives, a more
uniform and expeditious response is conddered necessary to address fud tank safety issues.

While maintaining the benefits of FAA-TC holder cooperation, the FAA condders that a Specid Federd
Avigtion Regulation (SFAR) provides a means for the FAA to edtablish clear expectations and dtandards, as wel as
a timeframe within which the design approva holders and the public can be confident that fud tank safety issues on
the dffected arplanes will be uniformly examined.

This proposed rulemaking is intended to ensure that the design agpprova holder completes a comprehensive
assessment of the fuel tank system and develops any required inspections, maintenance instructions, or
modifications.

Safety Review

The proposed SFAR would require the design goprova holder to perform a safety review of the fud tank
sysdem to show that fud tank fires or explosons will not occur on arplanes of the approved desgn. In conducting
the review, the design gpprova holder would be required to demondrate compliance with the standards proposed in
this notice for § 25.981(a) and (b) (discussed below) and the exidting standards of § 2590 1. As part of this review,
the design gpprovd holder would be required to submit a report to the cognizant FAA Aircraft Certification Office
(ACO) that substantiates that the fud tank system is fail-safe.

The FAA intends that those falure conditions lised previoudy in this notice, and any other foreseesble
falures, should be assumed when performing the sysem safety andyss needed to subdtantiate that the fud tank
sysem design is fal-safe. The system sdafety anadysis should be prepared conddering al arplane inflight, ground,
service, and maintenance conditions, assuming that an explosve fud ar mixture is present in the fud tanks a 4l
times, unless the fuel tank has been purged of fuel vepor for mantenance. The design approvad holder would be
expected to develop a falure modes and effects andyss (FMEA) for dl components in the fud tank system.
Andyss of the FMEA would then be used to determine whether single falures, done or in combination with
forescedble latent falures, could cause an ignition source to exist in a fud tank. A subsequent quantitative fault tree
andyss should then be developed to determine whether combinations of failures expected to occur in the life of the
affected fleet could cause an ignition source to exist in a fud tank system.
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Because fud tank systems typicdly have few components within the fud tank, the number of possble
sources of ignition is limited. The sysdem sdfey andysis required by this proposed rule would include 4l
components or systems that could introduce a source of fud tank ignition. This may require andysis of not only the
fud tank system components, (eg., pumps, fud pump power supplies, fud vaves fue quantity indication system
probes, wiring, compensators, densitometers, fuel level sensors, etc), but adso other arplane systems that may affect
the fud tank sysem. For example, falures in arplane wiring or dectromagnetic interference from other arplane
systems could cause an ignition source in the arplane fud tank system under certain conditions and therefore would
have to be incduded in the sysem sifety andyss. A proposed revison to AC 25.981-1A, discussed later in this
document, is being developed to provide guidance on performing the safety review.

The intent of the design review proposed in this notice is to assure that each fud tank system design that is
affected by this action will be fully assessed and that the design approval holder identifies any required
modifications, added flight deck or maintenance indications, and/or maintenance actions necessary to meet the fail-
safe criteria

Maintenance Instructions

The FAA anticipates that the safety review would identify criticd arees of the fud tank and other related
systems that would require maintenance actions to account for the affects of aging, wear, corroson, and possible
contamination on the fud tank sysem. For example, service higory indicates that copper-sulfur deposits may form
on fud tank components, incuding bonding srgps and FQIS components, which could degrade the intended design
capabilities by providing a mechanism by which arcing could occur. Therefore, it might be necessary to provide
maintenance ingructions to identify and eiminate such deposits.

The proposed SFAR would require that the design approval holder develop any specific maintenance and
ingoection ingructions necessary to maintain the design features required to preclude the exisence or development
of an ignition source within the fud tank system. These ingdructions would have to be edtablished to ensure that an
ignition source will not develop throughout the remaining operationd life of the arplane

Possible Airworthiness Directives

The desgn review may aso result in identification of unsafe conditions on certain arplane modds that
would require issuance of arworthiness directives. For example, as discussed previoudy in this notice, the FAA has
required or proposed requirements for design changes to the Boeing 737, 747, and 767; Boeing Douglas Products
Divison DC-10 and Lockheed L-101 1 arplanes. Design practices utilized on these models may be smilar to those
of other arplane types, therefore, the FAA expects that modifications to arplanes with similar design festures may
aso be required.

The number and scope of any possble AD’'s may vary by arplane type desgn. For example, wiring
separation and shidding of FQIS wires on newer technology airplanes dgnificantly reduces the likdihood of an
eectricd short causng an dectricd arc in the fud tank; many newer transgport arplanes do not route eectrica
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power wiring to fud pumps insde the arplane fud tanks Therefore, some arplane models may not require
sgnificant modifications or additiond dedicsted maintenance procedures. Other modes may require Sgnificant
modifications or more maintenance. For example, the FQIS wiring on some older technology arplanes is routed in
wire bundles with high voltage power supply wires. The origind failure andyses conducted on these airplane types
did not consider the possibility that the fuel quantity indication system may become degraded allowing a
sgnificantly lower voltage level to produce a spark indde the fud tank. Causes of degradation observed in service
include aging, corrosion, or undetected contamination of the sysem. As previoudy discussed, the FAA has issued
AD actions for certain Boeing 737 and 747 arplanes to address this condition. -Modification of smilar types of
ingdlations on other arplane models may be required to address this unsafe condition and to achieve a fail-safe
design,

It should be noted that any design changes may, in themselves, require maintenance actions. For example,
trandent protection devices typicdly require scheduled maintenance in order to detect laent falure of the
suppression  festure. As a pat of the required design review, the manufecturer would define the necessary
maintenance procedures and intervals for any required maintenance actions.

Applicability of the proposed SFAR

As proposed, the SFAR would apply to holders of TCs, and STCs for modifications that affect the fud tank
systems of turbine-powered transport category arplanes, for which the TC was issued after January 1, 1958, and the
arplane has a maximum type certificated passenger capacity of 30 or more, or a maximum type certificated payload
capacity of 7500 pounds or more. The SFAR would dso apply to applicants for type certificates, amendments to a
type cetificate, and supplementd type cetificates affecting the fud tank sysems for those arplanes identified
above if the application was filed before the effective date of the proposed SFAR and the certificate was not issued
before the effective date of the SFAR. The FAA has determined that turbine-powered airplanes, regardiess of
whether they are turboprops or turbojets, should be subject to the rule, because the potential for ignition sources in
fud tank systems is unrdlated to the engine design. This would result in the coverage of the large transport category
arplanes where the safety benefits and public interest are grestest. This action would affect agpproximately 6,000
U.S. registered airplanes in part 91, 121, 125, and 129 operations.

The date January 1, 1958, was chosen so that only turbine-powered airplanes, except for a few 1953-1958
vintage Convair 340s and 440s converted from reciprocating power, would be included. No reciprocating-powered
transport category arplanes are known to be used currently in passenger service, and the few remaining in cargo
service would be excluded. Compliance is not proposed for those older arplanes because their advanced age and
sndl numbers would likdy make compliance impracticd from an economic dandpoint. This is condgent with
dmilar exclusons made for those arplanes from other requirements applicable to exiging arplanes, such as the
regulations adopted for flammability of seat cushions (49 FR 43 188, October 24, 1984); flammability of cabin
interior components (5 1 FR 26206, July 2 1, 1986); cargo compartment liners (54 FR 7384, February 17, 1989);
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access to passenger emergency exits (57 FR 19244, May 4, 1992); and Class D cargo or baggage compartments (63
FR 8032, February 17, 1998).

In order to achieve the bendfits of this rulemaking for large transport arplanes as quickly as possble, the
FAA has decided to proceed with this rulemaking with the applicability of the SFAR limited to arplanes with a
maximum certificated passenger capacity of at least 30 or at least 7,500 pounds payload. Compliance is not
proposed for smdler arplanes because it is not clear a this time that the possible benefits for those arplanes would
be commensurate with the cods involved. However, the FAA intends to underteke a full regulatory evauation of
applying these requirements to smadl transport category and commuter category airplanes to determine the merits of
subsequently extending the rule to arplanes with a passenger capacity of fewer than 30 and less than 7,500 pounds
payload. Therefore, the FAA specifically requests comments as to the feasibility of requiring holders of type
certificates issued prior to January 1, 1958, or for airplanes having a passenger capacity of fewer than 30 and less
than 7,500 pounds payload, to comply and the safety bendfits likdy to be redized.

Supplemental Type Certificates (STC)

The FAA condders tha this rule should apply to STC holders as well, because a sgnificant number of
STCs effect changes to fud tank sysems and the objectives of this proposed rule would not be achieved unless
these systems are dso reviewed and ther sofety ensured. The service experience noted in the background of this
proposed rule indicates modifications to arplane fudl tank systems incorporated by STCs may affect the safety of
the fud tank system.

Modifications that could afect the fud tank sysem include those that could result in an ignition source in
the fud tank. Examples include inddlation of auxiliary fud tanks and inddlation of, or modification to, other
sysems such as the fud quantity indication system, the fud pump system (including dectricd power supply),
arplane refuding system, any dectricd wiring routed within or adjacent to the fud tank, and fud level sensors or
float switches. Modifications to systems or components located outdde the fud tank sysem may dso affect fue
tank safety. For example, indtdlation of eectricd wiring for other sysems that was inappropriatdly routed with
FQIS wiring could violate the wiring separdtion requirements of the type design. Therefore, the FAA intends that a
fud tank sysem sdofety review be conducted for any modification to the arplane that may affect the safety of the
fud tank system. The levd of evauation that is intended would be dependent upon the type of modification. In
most cases a smple quaitative evauation of the modification in reation to the fud tank system, and a Statement
that the change has no effect on the fuel tank system, would be dl that is necessary. In other cases where the initia
quaitative assessment shows that the modification may affect the fud tank sysem, a more detaled safety review
would be required.

Design aoprovas for modification to arplane fud tank systems approved by STCs require the goplicant to
have knowledge of the arplane fud tank system in which the modification is inddled. The magority of these
approvals are hed by the origind arframe manufacturers or arplane modifiers that specidize in fud tank system
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modifications, such as ingdlation of auxiliay fud tanks Therefore, the FAA expects that the data needed to
complete the safety review proposed in this notice would be available to the STC holder.
Compliance

This notice proposes a 12-month compliance time from the effective date of the find rule, or within 12
months after the issuance of a cetificate for which agpplication was filed before the effective date of this SFAR,
whichever is later, for design approval holders to conduct the safety review and develop the compliance
documentation and any required maintenance and inspection ingructions. The FAA would expect each design
goproval holder to work with the cognizant FAA Aircraft Certification Office (ACO) and Aircraft Evauation Group
(AEG) to develop a plan to complete the sdfety review and develop the required maintenance and inspection
ingructions within the 12 month period. The plan should indude periodic reviews with the ACO and AEG of the
ongoing safety review and the associated maintenance and ingpection ingtructions.

During the proposed 12-month compliance period, the FAA is committed to working with the affected
design goprova holders to assig them in complying with the requirements of this proposed SFAR. However,
falure to comply within the specified time would conditute a violaion of the proposed requirements and may
subject the violator to certificate action to amend, suspend, or revoke the affected certificate in accordance with 49
U.S.C. § 44709. It may dso subject the violator to a civil pendty of not more than $1,100 per day until the SFAR is
complied with, in accordance with 49 U.SC. § 46301.

Proposed Operating Reguirements

This proposed rule would require that affected operators incorporate FAA-approved fuel tank system
maintenance and ingpection indructions in ther mantenance or ingoection program within 18 months of the
effective date of the proposed rule. If the design approva holder has complied with the SFAR and developed an
FAA-approved program, the operator could incorporate that program to meet the proposed requirement. The
operator would aso have the option of developing its own program independently, and would be ultimately
responsble for having an FAA-gpproved program, regardless of the action taken by the design approva holder.

The proposed rule would prohibit the operation of certain transport category airplanes operated under parts
9 1 12 1, 125, and 129 beyond a specified compliance time, unless the operator of those arplanes has incorporated
FAA-gpproved fud tank maintenance and ingpection indructions in its maintenance or inspection program, as
applicable. The proposed regulation would require that the maintenance and inspection ingtructions be approved by
the Adminigrator; for the purposes of this rule, the Adminidrator is consdered to be the manager of the cognizant
FAA ACO.

The operator would need to condder the following:

1 The fud tank sysem mantenance and ingpection indructions that would be incorporated into the
operator's existing maintenance or inspection program would need to be approved by the FAA ACO having
cognizance over the TC of the arplane. If the operator can establish that the existing maintenance and inspection
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ingructions fulfill the requirements of this proposed rule then the ACO may approve the operator's existing
maintenance and ingpection indructions without change.

2. The means by which the FAA-gpproved fud tank sysem maintenance and ingpection indructions
would be incorporated into a certificate holder’'s FAA-approved maintenance or inspection program would be
subject to approval by the certificate holder's principal maintenance inspector (PMI) or other cognizant
airworthiness  inspector.  The FAA intends thet any escdaion to the FAA-approved inspection intervas would
require the operator to receive FAA approval of the amended program. Any request for escaation to the FAA
gpproved inspection intervas would need to include data to subgtantiste that the proposed interval will provide the
level of sfety intended by the origind approva. If ingpection results and service experience indicate that additiona
or more frequent ingpections are necessary, the FAA may issue AD’s to mandate such changes to the ingpection
program.

3. This rule would not impose any new reporting reguirements, however, norma reporting required under
14 CFR §§ 121.703 and 125.409 would still apply.

4. This rule would not impose any new FAA recordkeeping requirements. However, as with all
maintenance, the current operating regulations (eg., 14 CFR §§ 12 1.380 and 9 1.4 17) dready impose recordkeeping
requirements that would apply to the actions required by this proposed rule. When incorporaing the fud tank
system maintenance and inspection indructions into its gpproved maintenance or ingpection program, each operaor
should address the means by which it will comply with these recordkesping requirements. That means of
compliance, dong with the remainder of the program, would be subject to gpprova by the cognizant PMI or other
cognizent  airworthiness  ingpector.

5. The maintenance and ingpection ingructions developed by the TC holder under the proposed rule
generdly would not apply to fud tank sysems modified by an STC, including any auxiliary fud tank ingdlations
or other modifications. The operator, however, would ill be responsble to incorporate specific maintenance and
ingpection ingructions applicable to the entire fud tank sysem that meet the requirements of this proposed
rulemaking. This means that the operator should evaduate the fud tank sysems and any dterations to the fud tank
system and then devedop, submit, and gan FAA approvd of the mantenance and inspection indructions to evauate
repairs to such fud tank systems.

The FAA recognizes that operators may not have the resources to develop maintenance or inspection
indructions for the arplane fuel tank system. The proposed rule would therefore require the TC and STC holders to
devdop fud tank system maintenance and ingpection ingructions that may be used by operators. If however, the
STC holder is out of business or otherwise unavailable, the operator would independently have to acquire the FAA-
approved inspection indructions. To keep the arplanes in service, operators, ether individudly or as a group,
could hire the necessary experttise to devedop and gain approva of mantenance and ingpection ingtructions.
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Guidance on how to comply with this aspect of the proposed rule would be provided in the planned revison to AC
25.981-1A.

After the PMI having oversght regponshilities is satisfied that the operator's continued arworthiness
maintenance or ingpection program contains al of the eements of the FAA-goproved fud tank system maintenance
and inspection indructions, the arworthiness ingpector would gpprove the maintenance or ingpection program
revison. This gpprovd would have the effect of requiring compliance with the maintenance and ingpection
ingructions.

Applicability of the proposed operating requirements

This proposed rule would prohibit the operation of certain transport category airplanes operated under 14
CFR pats 9 1, 12 1, 125, and 129 beyond a specified compliance time, unless the operator of those arplanes has
incorporated FAA-approved specific maintenance and ingpection ingructions applicable to the fud tank system in
its gpproved maintenance or inspection program, as agpplicable. The operationd applicability was edablished s0 that
al arplane types affected by the SFAR, regardless of type of operation, would be subject to FAA approved fue
tank sysem maintenance and inspection procedures. As discussed earlier, this proposed rulemaking would include
each turbine-powered transport category arplane model, provided its TC was issued after January 1, 1958, and it
has a maximum type certificated passenger capacity of 30 or more, or a maximum type certificated payload capacity
of 7,500 pounds or more.

Field approvals

A dgnificant number of changes to other trangport category arplane fud tank sysems have been
incorporated through field approvals issued to the operators of those arplanes.  These changes may also
sgnificantly affect the sfety of the fud tank system. The operator of any arplane with such changes would be
required to develop the fud tank system maintenance and ingpection program ingructions and submit it to the FAA
for approval, together with the necessary subdtantiation of compliance with the design review requirements of the
SFAR.

Compliance

This notice proposes an 18 month compliance time from the effective date of the find rule for operators to
incorporate FAA-approved long term fuel tank sysem maintenance and inspection indructions into their approved
program. The FAA would expect each operator to work with the arplane TC holder or STC holder to develop a
plan to implement the required maintenance and ingpection indructions within the 18 month period. The plan
should incdlude periodic reviews with the cognizant ACO and AEG that would gpprove the associated maintenance
and ingpection indructions.

Proposed Changes to Part 25

Currently, § 25981 defines limits on surface temperatures within transport arplane fud tank systems. In

order to address future airplane designs, the FAA proposes to revise § 25.981 to address both prevention of ignition
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sources in fud tanks and reduction in the time fud tanks contan flammable vapors. The first proposd would
explicitly incdude a requirement for effectively precluding ignition sources within the fud tank systems of trangport
category arplanes. The second proposd would reguire minimizing the formation of flammable vapors in the fue
tanks.

Fuel Tank Ignition Source Proposal

The title of § 25.981 would be changed from “Fud tank temperature’ to “Fuel tank ignition prevention.”

The FAA proposes to retain the substance of exigting paragraph (&), which requires the applicant to determine the
highest temperature that dlows a safe margin below the lowest expected auto ignition temperature of the fue; and
the existing paragraph (b), which requires precluding the temperature in the fuel tank from exceeding the
temperature determined under paragraph (a). These requirements are redesignated as (8)( 1) and (2) respectively.

Compliance with these paragraphs requires the determination of the fud flammability characteridics of the
fuels approved for use. Fuds approved for use on trangport caegory arplanes have differing flammability
characterigics. The fued with the lowest autoignition temperature is JET A (kerosene), which has an autoignition
temperature of approximatdly 450°F a sea levd. The autoignition temperature of JP-4 is gpproximately 470°F at
sea level. Under the same atmospheric conditions the autoignition temperature of gasoline is approximately 800°F.
The autoignition temperature of these fuels increases at increasing dtitudes (lower pressures). For the purposes of
this rule the lowest temperature a which autoignition can occur for the most criticd fuel approved for use should be
determined. The FAA intends that a temperature providing a safe margin is a least 50°F below the lowest expected
autoignition temperature of the fuel throughout the dtitude and temperature envelopes gpproved for the arplane
type for which approva is requested.

This proposd would aso add a new paragraph (8)(3) to require that a safety andysis be performed to
demongrate that the presence of an ignition source in the fud tank system could not result from any sngle falure,
from any single falure in combination with any latent falure condition not shown to be extremely remote, or from
any combination of falures not shown to be extremey improbable.

These new requirements define three scenarios that must be addressed in order to show compliance with
the proposed paragraph (a)(3). The firt scenario is that any single falure, regardless of the probability of
occurrence of the falure, must not cause an ignition source. The second scenario is that any single failurg
regardless of the probability occurrence, in combination with any latent falure condition not shown to be a least
extremely remote (i.e, not shown to be extremdy remote or extremedy improbable), must not cause an ignition
source. The third scenario is tha any combination of failures not shown to be extremely improbable must not cause
an ignition source.

For the purpose of this proposed rule, “extremdy remote’ falure conditions are those not anticipated to
occur to each arplane during its tota life, but which may occur a few times when considering the totd operationd
life of dl arplanes of the type This definition is condstent with that proposed by the Aviation Rulemaking
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Advisory Committee (ARAC) for a revison to FAA AC 25.1309-1A and that currently used by the Joint Aviation
Authorities (JAA) in AMJ 25.1309. “Extremdy improbable’ falure conditions are those 0 unlikdy that they are
not anticipated to occur during the entire operationd life of al arplanes of one type. This definition is consgent
with the definition provided in FAA AC 25.1309-1A and retained in the draft revison to AC 25.1309-1A proposed
by the ARAC.

The severity of the extena environmenta conditions that should be considered when demondtrating
compliance with this proposed rule are those established by certification regulations and specid conditions (eg.,
HTRF), regardless of the associated probability. The proposed regulation would dso require that the effects of
manufacturing variability, aging, wear, and likdy damage be taken into account when demongraing compliance.

The proposed requirements are consistent with the general powerplant installation failure analysis
requirements of § 25.901(c) and the systems failure andysis requirements of § 25.1309 as they have been gpplied to
powerplant ingallations. This proposal is needed because the generd requirements of §§ 25.901 and 25.1309 have
not been consgently gpplied and documented when showing that ignition sources are precluded from transport
category arplane fud tanks. Compliance with the proposed revison to § 25.981 would require andyss of the
arplane fud tank sysem using andyticd methods and documentation currently used by the aviation industry in
demondrating compliance with §§ 25901 and 25.1309. In order to eiminate any ambiguity as to the necessary
methods of compliance, the proposed rule explicitly requires that the existence of latent failures be assumed unless
they are extremely remote, which is currently required under § 25901, but not under § 25.1309. The andyss
should be conducted assuming design deficiencies liged in the background section of this notice, and any other
falure modes identified within the fud tank sysem functiond hazard assessment.

Based upon the evauations required by paragraph (a), a new requirement would be added to paragraph (b)
to require tha criticd design configuration control limitetions, ingpections, or other procedures be established as
necessary to prevent development of ignition sources within the fud tank system, and that they be included in the
Airworthiness Limitations section of the ICA required by § 25.1529. This regquirement would be smilar to tha
contained in § 25.571 for arplane structure. Appendix H to part 25 would aso be revised to add a reguirement to
provide any mandatory fuel tank system inspections or maintenance actions in the limitations section of the ICA.

Criticd design configuration control limitations include any information necessary to maintain those design
features that have been defined in the origind type design as needed to preclude development of ignition sources.
This information is essentid to ensure that maintenance, repairs or dterations do not unintentiondly violate the
integrity of the origind fuel tank system type desgn. An example of a criticd design configuration control
limitation for current designs discussed previoudy would be maintaining wire separation between FQIS wiring and
other high power eectricd circuits. The origind design approvad holder must define a method of ensuring that this
esentid information will be evident to those that may perform and approve such repairs and dterations. Placards,
decals or other vishle means must be placed in areas of the arplane where these actions may degrade the integrity
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of the desgn configuration. In addition, this information should be communicated by dStatements in gppropricte
manuds, such as Wiring Diagram Manuals.
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Flammability Proposal

The FAA agrees with the intent of the recommended regulatory text recommended by the ARAC.
However, due to the short timeframe that the ARAC was provided to complete the tasking, sufficient detailed
economic evaduaion was not completed to determine if practicd means, such as ground based inerting, were
available to reduce the exposure below the specific vaue of 7 percent of the operationd time included in the ARAC
proposd. In addition the 7 percent levd of flanmability proposed by the FTHWG does not minimize flammability
on certain gpplications, while in other applications, such as very short haul operations, it may not be practicd to
achieve. Theefore, the FAA is proposing a more objective regulation tha is intended to minimize exposure to
operaion with flammable conditions in the fue tanks.

As discussed previoudy, the ARAC has submitted a recommendation to the FAA that the FAA continue to
evduae means for minimizing the devdopment of flanmable vapors within the fued tanks Development of a
definitive standard to address this recommendation will require a dgnificant research effort that will likdy teke
some time to complete. In the meantime, however, the FAA is aware that higtoricdly certain desgn methods have
been found acceptable that, when compared to readily avalable dternative methods, increase the likelihood that
flammable vapors will devdop in the fud tanks For example in some designs, incduding the Boeing 747, air
conditioning packs have been located immediady below a fud tank without provisons to reduce transfer of heet
from the packs to the tank.

Therefore, in order to preclude the future use of such design practices, this proposal would revise § 25.981
to add a reguirement that fud tank inddlations be designed to minimize the development of flanmable vapors in
the fud tanks. Alternatively, if an applicant concludes that such minimization is not advantageous, it may propose
means to mitigate the effects of an ignition of fud vapors in the fud tanks For example, such means might include
inddlation of fire suppressng polyurethane foam or inddlation of an exploson suppression system.

This proposal is not intended to prevent the development of flammable vapors in fud tanks because totd
prevention has currently not been found to be feesible. Reather, it is intended as an interim measure to preclude, in
new desgns the use of design methods that result in a rdatively high likeihood that flanmable vapors will develop
in fuel tanks when other practicable design methods are available that can reduce the likelihood of such
development. For example, the proposd would not prohibit ingtdlation of fud tanks in the cargo compartment,
placing heat exchangers in fud tanks, or locating a fued tank in the center wing. The proposd would, however,
require that practicd means, such as trandferring heat from the fud tank (eg., use of ventilation or cooling air), be
incorporated into the arplane design if heat sources were placed in or near the fud tanks tha sgnificantly increased
the formation of flanmmable fue vapors in the tank, or if the tank is located in an area of the arplane where little or
no cooling occurs. The intent of the proposd is to require that fuel tanks are not heated, and cool a& a rate
equivdent to that of a wing tank in the transport arplane being evduaed. This may require incorporeting design
features to increase or provide ventilaion means for fue tanks located in the center wing box, horizontd stabilizer,
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or auxiliary fud tanks located in the cago compatment. At such time as the FAA has completed the necessary
research and identified an appropriate definitive standard to address this issue, new rulemaking would be consdered
to revise the standard proposed in this rulemaking.

Applicability of Proposed Part 25 Change

The proposed amendments to pat 25 would apply to al transport category arplane modes for which an
goplication for type certification is made after the effective date of the rule, regardliess of passenger capacity or size.
In addition, as currently required by the provisons of § 2 1 SO, gpplicants for any future changes to existing part 25
type certificated arplanes, induding STCs, that could introduce an ignition source in the fud tank sysem would be
required to provide any necessary Indructions for Continued Airworthiness, as required by § 251529 and the
proposed change to the Airworthiness Limitations section, paragraph H25.4 of Appendix H. In cases where it is
determined that the existing ICA are adequate for the continued airworthiness of the dtered product, then it should
be noted on the STC, PMA supplement, or mgjor dteration approval.

FAA Advisory Material

In addition to the amendments proposed in this notice, the FAA is developing a proposed revison to AC
2598 1- 1 A, “Guiddines for Subgtantiating Compliance With the Fud Tank Temperaure Requirements” The
proposed revison will include consderation of falure conditions that could result in sources of ignition of vapors
within fud tanks. The revised AC will provide guidance on how to substantiate that ignition sources will not be
present in arplane fud tank systems following falures or mafunctions of arplane components or sysems. This
AC will dso indude guidance for developing any limitations for the ICA tha may be generated by the fud tank
system safety assessment.  Public comments concerning the proposed AC will be requested by separate notice
published in the Federd Regider.

Future Regulatory Actions

The ARAC report discussed earlier does not recommend specific actions to diminate or significantly
reduce the flammability of fud tanks in current production and the existing fleet of transport arplanes. The report,
however, recommends tha the FAA continue to invedigate means to achieve a cod-effective reduction in
flammability exposure for these arplanes. The FAA has reviewed the report and established research programs to
support the further evdudion needed to edtablish the practicdity of methods for achieving reduced flammability
exposure for newly manufactured and the exising fleet of transport arplanes. The FAA intends to initiate
rulemaking to address these arplanes if practicd means are established.

Economic Evaluation, Regulatory Flexibility Determination, International Trade Impact Assessment, and
Unfunded Mandates Assessment

Proposed changes to Federd regulations must undergo severa economic analyses. First, Executive Order
12866 directs that each Federa agency shal propose or adopt a regulation only upon a reasoned determination that
the benefits of the intended regulation judify its cods. Second, the Regulatory Hexibility Act of 1980 requires
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agencies to andyze the economic impact of regulatory changes on smdl entities Third, the Office of Management
and Budget directs agencies to assess the effects of regulatory changes on internationd trade. And fourth, the
Unfunded Mandates Reform Act of 1995 (Pub. L. 104-4) requires agencies to prepare a written assessment of the
costs, benefits, and other effects of proposed or find rules tha include a Federd mandate likely to result in the
expenditure by State, loca, or triba governments, in the aggregate, or by the private sector, of $100 million or more
annudly (adjused for inflation). In conducting these analyses, the FAA has determined that this proposed
rulemaking: (1) would generate benefits that judtify its costs as required by Executive Order 12866 and would be a
“dgnificant regulaiory action” as defined in DOT's Regulatory Policies and Procedures;, (2) would have a sgnificant
economic impact on a subgtantid number of smal entities; (3) would have minima effects on internationd trade;
and (4 would not contain a dgnificant intergovernmenta or private sector mandate. These andyses, avalable in
the docket, are summarized as follows.
Affected Industries

Based on 1996 data, the proposad would affect 6,006 airplanes, of which 5,700 arplanes are operated by
114 ar carriers under part 12 1 service, 193 airplanes are operated by 7 carriers that operate under both part 12 | and

part 135, 22 arplanes are operated by 10 carriers under part 125 service, and 91 arplanes are operated by 23
cariers operating U.S-registered arplanes under part 129. At this time, the FAA does not have information on
arplanes operating under pat 91 that would be affected by the proposed rulemaking; however, the FAA bdieves
that very few arplanes operating under part 91 would be affected by the proposd.

The proposed rule would also affect 12 manufacturers holding 35 type certificates (TCs) and 26
manufacturers and airlines holding 168 supplemental type certificates (STCs). The proposed rule would aso affect
menufecturers  of future, new pat 25 type certificated arplane modes and holders of future, new pat 25
supplementa  type certificates for new fud tank systems. At this time, the FAA cannot predict the number of new
arplane modds. Based on the past 10 years average, the FAA anticipaes tha about 17 new fue tank system STCs
would be granted annudly. The FAA reguests comments on these estimates and requests that commenters provide
cler supporting additiond information,

Benefits

In order to quantify the benefits from preventing future fud tank explosions, the FAA assumes that the
potentid U.S. fud tank exploson rate due to an unknown internd fud tank ignition source is dmilar to the
worldwide fleet exploson rate over the past 10 years. On that bess the FAA edimates that if no preventative
actions were to be taken, between one and two (the expected value would be 1.25) fuel tank explosions would be
expected to occur during the next 10 years in U.S. operations.

By way of illugrating the potentid effectiveness of an enhanced fud tank system ingpection program, on
May 14, 1998, the FAA issued AD T98-1 I-52 requiring the inspection of fud boost pump wires in the center wing
tank of dl Boeing 737's with more than 30,000 hours. Of the 599 airplanes ingpected as of June 30, 1998, 273 wire
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bundles had noticeable chefing to wire insulation, 33 had dgnificant (greater than 50 percent) insulation chefing, 8
had arcing on the cable but not through the conduit, while 2 had arcing through the conduit into the fud tank.

In light of the findings from these inspections, the FAA bdieves tha better fud tank system ingpections
would be a dgnificat factor in discovering potentid fud tank ignition sources The FAA anticipates that
compliance with the proposd would prevent between 75 percent and 90 percent of the potentid future fued tank
explosons from unknown ignition sources.

Usng a vaue of $2.7 million to prevent a fatdity, a vaue of the destroyed arplane of $20 million, an
average of $30 million for an FAA investigaion of an explosion, and assuming the proposd would prevent between
75 percent and 90 percent of these potentiad fuel tank explosons from an unknown ignition source, the potentia
present value of the expected benefits discounted over 10 years at 7 percent would be between $260 million and
$520 million.

In addition, the proposed part 25 change would reduce the length of time that an explosve amosphere
would exig in the fud tank during certain operations for new pat 25 type certificated arplanes and for new fud
tank system STCs. At this time, the FAA cannot quantify these potentid benefits, but they are not expected to be
condderable in the immediate future. The FAA expects tha these benefits would increase over time as new pat 25
type certificated airplanes replace the older pat 25 type cetificated airplanes in the fledt.

Compliance Codts

The proposd consists of three parts. The first two are separate but interrelated parts, each of which would
impose costs on the industry. The firgt is the proposed SFAR. The second is the proposed operationd rules changes
from the recommendations following the SFAR. The third pat is the proposed pat 25 change.

The compliance costs for the proposed SFAR would be due to the requirement for the design approva
holder to complete a comprehensive fud tank system design assessment and to provide recommendations for the
ingpections and modd-specific service indructions within one year from the SFAR’s effective date. The assessment
may identify conditions that would be addressed by specific service bulletins or unsafe conditions that would result
in FAA issuance of an arworthiness directive (AD). However, those future costs would be the result of compliance
with the service bulletin or the AD and are not costs of compliance with the proposed rulemaking. Those costs
would be etimated for each individua AD, when proposed. In addition, the compliance costs do not include the
compliance cogts from an exiging fud tank AD.

The compliance costs for the proposed operationa rule changes would be due to the requirement for the ar
carier to incorporate these recommendaions into its fud tank system ingpection and maintenance program within
18 months from the proposd’s effective date. These compliance costs do not include the costs to repair and replace
equipment and wiring that is found to need repar or replacement during the ingpection. Although these codts are
likely to be substantid, they are attributable to existing FAA regulations that require such repairs and replacements

be made to assure the arplane’s continued airworthiness.
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The FAA anticipates that the proposed pat 25 change would have a minima effect on the cost of future
type certificated arplanes because compliance with the proposed change would be done during the design phese of
the arplane modd before any new arplanes would be manufactured.

In addition, the FAA determines, after discusson with industry representatives, that the proposed pat 25
changes would have a minima impact on future fudl tank sysem STCs because current industry design practices
could be adapted to dlow compliance with the proposed requirement.

Cods of Fud Tank System Design Assessments - New SFAR

The FAA has determined that 35 TCs and 68 fud tank sysem STCs (many of the 168 STCs duplicate other
STCs) would need a fudl tank system design assessment. Depending upon the complexity of the fuel tank system
and the number of tanks, the FAA has edimated that a fud tank system design assessment would take between 0.5
to 2 engineer years for a TC holder and an average of 0.25 engineer years for an STC holder. The FAA edimates
tha developing manud revisons and service bulletins would take between 0.25 to 1 engineer years for a TC holder
and an average of 0.1 engineer years for an STC holder. In addition, the FAA and the TC or STC holder would
each spend between 1 day and 5 days to review, revise, and approve the assessment and the changes to the manual.

Usng a totd engineer compensdtion rate (sdary and fringe benefits plus a mark-up for hours spent by
management, legd, ec. on the assessment) of $100 an hour, the FAA edimates that the onetime fuel tank system
design assessment would cog TC holders a totd of $9.5 million, it would cost STC holders a totd of $4.9 million,
and it would cost the FAA about $220,000.

The FAA requests comments on the assumptions and the methodology and aso requests that commenters
provide additiond data
Costs of Fud Tank System Inspections - Operationd Rule Changes

Methodology: The costs to ar cariers of complying with the operationd requirements proposed for Parts
91 12 1 125 ad 129 would be the additiond (incrementd) labor hours and additiond arplane out-of-service time
to peform the enhanced fud tank system maintenance and ingpections. However, the costs of the fud tank system
ingpections that have been required by recent ADs are not included as a cos of complying with the proposed
operationd  amendments.

The FAA intends that any additiond fud tank system inspection and maintenance actions resulting from
the SFAR review would occur during an arplan€s regulally scheduled magor maintenance checks. From a sdfety
dandpoint, repeated entry increases the risk of damage to the arplane. Thus the proposd would not require ar
cariers to dter their maintenance schedules, and the FAA anticipates that few or no arplanes would be taken out of
savice soldy to comply with the proposd unless an immediate safety concern is identified. In that case, corrective
action would be mandated by an AD.

The FAA anticipates that the proposd would require additiona time out of sarvice and man-hours to
complete a fud tank sysem ingpection and equipment and wiring testing.

33



1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071

1072

1073
1074
1075
1076
1077
1078
J079
1080
1081

1082
1083
1084
1085
1086
1087
1088
1089
1090
1091

The FAA-edimated number of additiond hours (for both man-hours and time out of service) to perform
eech of the various ingpections is derived primarily from the avalable service bulletins and from discussons with
arline mantenance enginears.  For those turbojet models that have not been the subject of a fud tank system
ingpection service bulletin, the FAA adopted the estimated hours from existing service bulletins of samilar types of
turbojet models. Although there have been no fud tank system inspection service bulletins for turboprops, the FAA
recaved information concerning the edtimated fud tank system ingpection time for a turboprop from commuter
arline maintenance personne. Based on this information and an FAA andyss that turboprop fud tanks are smdler
and have less equipment than turbojet fuel tanks the FAA edtimates that a turboprop fud tank system ingpection
would take between onethird to one-hdf of the time it would take for the turbojet fud tank system inspections
defined in avalable bulletins

The FAA requests comments on these estimates and that commenters provide supporting data

Edimated Compliance Cogs The following cos and hour edimates are summaries of the Regulatory
Evadudion of the proposd. The detalled estimated compliance codts, including dl assumptions and the spresdsheet
used for the cdculations, are in that document, which is available in the docket.

The incrementd cost of complying with the operationd proposas would consst of the following four
components. (1) the labor hours to incorporate the recommendations into the ingpections manud; (2) the labor
hours needed to peform the fue tank system ingpection; (3) the cost of the additiona downtime required to
complete the inspection; and (4) the incressed documentation and reporting of the ingpection and subseguent
findings.

The FAA edimates that it would teke an average of 5 engineer days to incorporate the recommendations
into the inspections manua, for a cost of about $4,000 per arplane model per operator, with a total cost of about
$1.16 million.

The FAA edimates that the increesed number of labor hours per arplane resulting from the enhanced fue
tank system inspection and maintenance would range from 19 hours to 110 hours in the firg three years, and would
decline to 9 hours to 60 hours beginning in the fourth year. Usng a totd compensation rae (wages plus fringe
benefits) of $70 an hour for maintenance personnel, the FAA edimates that the annud per arplane costs of
compliance would range from $1,330 to $7,700 in each of the first 3 years and from $630 to $4,200 in each year
theresfter.

The FAA edtimates that the tota annud ingpection costs would be about $2 1.1 million during the firgt year,
increesing by 4.3 percent per year from the projected incresse in arline operations until the fourth yeer, when it
would decline to about $10.1 million increesing by 4.3 percent each year theredfter. The present vaue of the totd
operationa cost, discounted a 7 percent over 10 years, would be about $100 million.

As noted earlier, equipment costs would not be attributed to the proposal but rather to the existing FAA
arworthiness requirements. For example, ingpecting fue boost pump wiring may involve its disasssembly and then
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renddlation. Regardless of the wiring's condition, the cost of complying with the proposa would include
reingalation time. However, if the ingpection or testing reveded the need for new wiring, the new wiring cost is
not etributed to the proposa.

The proposd would increase out-of-service time because only a limited number of maintenance employees
can work indde of a fud tank a any point in time, and thereby would not dlow air cariers the flexibility to perform
the fud tank system ingpections during regularly scheduled mgor maintenance checks. Thus, the time to open the
tank, drain the fud, vent the tank, and close the tank are not costs attributed to the proposal because those activities
are necessay to complete a scheduled maintenance check. On that besis, the FAA edimates that this annuel
increase in out-of-service time would be between 11.5 hours and 32 hours per arplane for each of the first 3 years
and then decline to 10 to 25 hours per airplane in each year thereefter.

The economic cogt of out-of-service time is log net revenue, which is computed using the Office of
Management and Budget (OMB) determination thet the average annud risk-free productive rate of return on capitd
is 7 percent of the average vaue of tha arplane modd. Thus out-of-service lost net revenue per fud tank system
ingpection ranges from $50 to $9,750 per arplane, depending upon the arplane modd. Assuming one mgor
ingpection per year, the totd annuad out-of-sarvice lost net revenue would be about $6.4 million during the first
year, increesing by 4.3 percent per year until the fourth year when it would decline to aout $2.95 million but
increese by 4.3 percent each year thereefter. The present value of this total lost net revenue, discounted a 7 percent
over 10 years, would be about $35.6 million.

The FAA edimaes that the increased annua documentation and reporting time would be one hour of
recordkeeping for every 8 hours of labor time in the firs three years, and one hour of recordkeeping for every 10
hours of labor time in every year theredfter. Thus the per arplane annud documentation cost would be between
$150 and $850 in the first three years becoming $100 to $540 each year theredfter.

To edtimate the totd documentation cog, it is noted that there is a voluntary industry program to inspect
catan arplane modd fud tanks and report the findings and corrective actions taken to the manufacturer. The
reporting codts of compliance associated with the proposd would not include these arplanes. On that besis, the
FAA egtimates that the present value of the tota recordkeeping cost discounted at 7 percent for 10 years would be
about $17.4 million.

Codts of Future Fud Tank System Design Changes - Revised Part 25

The FAA anticipates that these discounted costs would be minima for new type cetificated arplanes
because these design codts would be incurred in the future by arplane models yet to be designed. After consultation
with industry, the FAA dso anticipaes that these discounted costs would be minimd for future fud tank system
design supplementd type certificates because the exising sysems would largely be in compliance. The FAA

requests comments and supporting data on these determinations.

Total Costs of Proposed SFAR and Proposed Operational Rules Changes

‘s
U



Thus, the FAA edimates that the present vaue of the totd cost of complying with the proposed SFAR and
the proposed operationa rules changes discounted over 10 years a 7 percent would be about $170 million.
Benefit-Cost Comparison of the Proposed Part 25 Change

Although the FAA does not have quantified cogts and benefits from the proposed pat 25 changes a this
time, the FAA bdieves that the future benefits would likey be grester than the future costs. The FAA requests
comments and additional data on this determination.

Benefit-Cost Comparison of the Proposed SFAR and the Proposed Operational Rules Changes

In comparing the edtimated benefits and codts, the FAA determines that using the lowest expected benefit
esimate, the expected present vaue of the benefits ($260 million) would be about 50 percent grester than the
present vaue of the totd compliance costs ($170 million). Thus, the FAA concludes that the proposed SFAR and
the proposed operationa rules changes would be cod-beneficial.

Regulaiory  Hexibility Determingtion

The Regulatory Hexibility Act of 1980 edtablishes “as a principle of regulatory issuance that agencies shdl
endeavor, conddent with the objective of the rule and of gpplicable datutes, to fit regulatory and informationd
requirements to the scde of the business, organizations, and governmenta jurisdictions subject to regulation.” To
achieve that principle, the Act requires agencies to olicit and consder flexible regulatory proposds and to explain
the raionde for ther actions The Act covers a wide range of gmdl entities, including smal busnesses, not-for-
profit organizetions and smal governmenta jurisdictions.

Agencies must perfoom a review to determine whether a proposed or find rule will have a sgnificant
economic impact on a subgantid number of smdl entities If the determination finds thet it will, the agency must
prepare a Regulatory Flexibility Andyss (RFA) as described in the Act.

However, if an agency determines that a proposed or find rule is not expected to have a sgnificant
economic impact on a substantid number of small entities, section 605(b) of the 1980 Act provides that the head of
the agency may 0 ceatify, and an RFA is not required. The certification must include a statement providing the
factud bads for this determination, and the reasoning should be clear. Recently, the Office of Advocacy of the
Small Business Administration (SBA) published new guidance for Federal agencies in responding to the
requirements of the Regulatory Hexibility Act, as amended.

Application of that guidance to the proposed part 25 change would only affect future airplane
manufacturers, and currently dl manufacturers of pat 25 type certificated arplanes are considered to be large
manufecturers. Although the proposed changes to part 25 would dso affect future fud tank system STCs, industry
sources indicate that current industry designs would meet the proposed reguirement. Thus, the FAA certifies that
the proposed pat 25 change would not have a dgnificant economic impact on a subgantid number of smal
arplane  menufacturing  entities.
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However, application of that guidance to the proposed SFAR and to the proposed operationd rule changes
indicates that it would have a dgnificant economic impact on a subgtantid number of smdl ar carier entities that
have one to nineteen arplanes. Accordingly, a complete preiminary regulatory flexibility andyss was conducted
for those two dements of the proposd and is summarized as follows.

1. Reasons why the FAA is considering the proposed rule. This proposed action is being considered in

order to prevent airplane explosons and the resultant loss of life (as evidenced by TWA Flight 800). Exigting fuel
tank system ingpection programs may not provide comprehensve, sysemdic prevention and control of ignition
sources in arplane fud tanks

2. The objectives and legd basis for the proposd. The objective of the proposd is to ensure the

continuing arworthiness of arplanes certificated with 30 or more passengers or with a payload of 7,500 pounds or
more. The design gpprova holder [including type certificates (TC) and supplementd type certificates (STC)] would
be required to peform a desgn fud tank system assessment and provide recommendations and instructions
concerning fuel tank system inspections and equipment and wiring testing to the operators of those arplanes, as
well as to creste service bulletins and provide data to the FAA to support any needed ADs. An operator working
under part 9 1, under part 12 1, under part 125, and al U.S.-registered airplanes used in scheduled passenger carrying
operations under part 129, would be required to incorporate these recommendations or other approved ingtructions
into the inspection manud and to perform these ingpections and tests. The legd bass for the proposd is found in 49
USC. 44901 & seg. As a matter of policy, the FAA mus, as its highest priority (49 U.S.C. 40101 (d)), maintain

and enhance safety and security in ar commerce.

3. All rdevant federd rules tha may duplicae, overlap, or conflict with the proposd. The FAA is

unaware of any federal rules that would duplicate, overlap, or conflict with the proposa.
4. A dexription and an edimate of the number of smal entities to which the proposd would apply. The
proposal would apply to the operators of al arplanes certificated with 30 or more passengers or a 7,500 pound or

more payload operated under part 91, part 12 1, pat 125, and dl U.S-registered airplanes operated under part 129.
Standard industrid classification (SIC) coding does not exactly coincide with the subsats of operators who could be
affected by the proposa. Neverthdess, using data from the SBA, the digributions of employment sze and
edimated receipts for &l scheduled air transportation firms (SIC Code 45 12), given in Table 1 beow, ae
representative of the operators who would be affected by the proposal.

5. The projected reporting, recordkeeping, and other compliance requirements of the proposa. The
proposal would not impose any incrementa recordkeeping authority. Exising 14 CFR pat 43, in pat, dready

precribes the content, form, and dispostion of maintenance, preventive maintenance, rebuilding, and dteration
records for any arcraft having a U.S. arworthiness cetificate or any foreign registered arcraft used in common
cariage under pat 12 1. The FAA recognizes, however, that the proposa would necessitate additiond inspection
and testing work, and consequently would dso require the completion of the additiond recordkeeping associated
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The FAA edimates that each 8 additiond hours of actua inspection and testing required under the proposa
would require one additional hour for reporting and recordkeeping (7.5 recordkeeping minutes per ingpection hour).
This recordkeeping would be performed by the holder of an FAA-approved reparman or maintenance certificate.

The projected recordkeeping and reporting costs of the proposa are included as part of the overall costs computed
in the evauation and included bdow in the Regulatory Hexibility Cost Andyss



1199
1200
1201

1202
1203
120-C
1205
1206
1207
1208
1209
1210
1211

1212
1213

1214
1215
1216

TABLE 1
OPERATOR CATEGORY

(No. of Employees)

o-4
5-9
10-19
20-99
101 - 499
500+

TOTAL

NUMBER OF FIRMS

153
57
56

107
74
73

520

ESTIMATED RECEIPTS

(in $1,000)

193,166
145,131
198,105

1,347,711
3,137,624
112,163,942

117,185,679

Table 2 categorizes the estimated number of operators by number of arplanes tha would be affected by

the proposa and provides an edtimate of the tota number of affected airplanes in that operator category. Based on

exiging operator/airplane digtributions, the FAA estimates that 13 1 U.S. operators would be subject to the proposa.
(Note that this excludes the 19 non-U.S. owners of U.S-registered airplanes that would be affected by the proposa.
It should dso be noted that Teble 2 excludes Boeing 747 modds, and, therefore, operators who exclusvely fly

Boeing 747s)



1217 TABLE 2
1218 OPERATOR CATEGORY NO. OF OPERATORS TOTAL NO. OF AIRPLANES

1219 (No. of Airplanes)

1220

1221 0-4 48 93
1222 5-9 17 108
1223 10-19 22 271
1224 20-29 13 277
1225 30-39 4 145
1226 40 - 49 5 _220
1227 TOTAL 0-50 109 1,114
1228 50+ 22 4,594
1229 U.S. TOTAL 131 5,708
1230 Non-U.S. 23 62
1231 TOTAL 154 5,770
1232

1233 6. Regulatory Flexibility Cost Analysis. The proposd would conss of two actions affecting small

1234 business expenses. The firgt action, the proposed SFAR, would require dl design gpproval TC holders and fue tank
1235 sysem STC holders. (1) to complete a fud tank system design assessment and to generate future service bulletins
1236 and provide data to the FAA; and (2) to provide operators with recommendations for fuel tank system inspections,
1237 testing, and maintenance. The second action, the proposed operationd rules changes, would require that operators
1238 incorporate these recommendations for an enhanced fud tank system ingpection and equipment and wiring testing
1239 into the ingpection and maintenance manuals. This proposa would apply to both exising and future production
1240  arplanes and to future TCs and STCs. This Regulatory Flexibility Cost Anaysis focuses on the cods to operaors
1241 of existing and future production arplanes, because dmost 99 percent of the estimated costs of the proposd would
1242 be incurred by operators of those airplanes.
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Table 3 summarizes the results for the totd annudized compliance cogts for U.S. operaors only and dso
provides the estimated cost per operator and per airplane by each operator size category.
TABLE 3

OPERATOR CATEGORY TOTAL PER OPERATOR PER AIRPLANE

(No. of Airplanes) COSTS COST COosT
0-4 $293,000 $6,100 $3,150
5-9 $275,000 $16,175 $2,550
10-19 $1,123,000 $51,050 $4,150
20-29 $784,000 $60,300 $2,825
30-39 $234,000 $58,500 $1,600
40 - 49 $262,000 $52,400 $1,200
TOTAL 0.4 $2,97 1,000 $27,250 $2,675
50+ $17,820,000 $810,000 $3,775
TOTAL $20,79 1,000 $158,700 $3,650

7. Affordebility Andyss Although the FAA lacks financid data for most of the smdlest operators, if the
average operating revenues, caculated to be about $1.25 million for the category of O to 4 employees from Table 1,
are compared to the average annudized compliance codts from Table 3 (an admittedly crude method), it gppears that
the average operator would pay no more than 0.5 percent of operating revenues, based on an average annua risk-
free retun of 7 percent of the vaue of the airplane, to comply with the proposa. On that basis most smdl entities
would be able to offset the incrementd compliance costs. Nevertheless, it is likdy that there would be some of the
very smdl operators (those with 1 to 9 dffected arplanes) that may have difficulties in offsetting these incrementa
cods. However, due to the unavailability of current financid daa from the Department of Trangportation on these
sndlest operators, the FAA cannot more definitively determine the potentid impact on these smadlest affected

operaiors. The FAA solicits comments on these costs and requests that al comments be accompanied with clear
supporting  data.

8. Digproportiondity andyss The principle factors determining the compliance cost for an operator
would be the type of airplane modd in the operator’s fleet and the number of arplanes that would be affected by the
proposd. As noted in the compliance cost section, the cost to ingpect the fuel tank system of larger transport
category arplane modds would be 3 to 4 times more than the cost for a smal transport category turboprop.

Consequently, as seen in Table 3, the average per arplane compliance cost for operators with more than 50
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arplanes is generdly higher than the average cost per arplane for operators with fewer than 50 arplanes. This is
due to the predominance of turboprops in the 30-50 arplane fleets, which would have the lowest compliance cods.
However the per arplane cost for operators with 1 to 29 arplanes is higher than for the 30 to 50 airplane operators.

Many of the smdlest operators with fewer arplanes are cargo operators utilizing larger and older turbojets, and they
have fewer airplanes available to average the fixed costs associated with compliance with the proposal.
Nevertheless, in generd, the average compliance cost per arplane is relatively conssent for operators with fewer
than 50 affected arplanes. Further, the compliance cost reletive to these airplanes operaing revenues would be
ratively smdl. As a result, the FAA does not beieve that smdl entities, as a group, would be disadvantaged
relative to large ar carriers due solely to the dight disproportionate cost effects from compliance with the proposdl.

9. _Compstitiveness Analysis.

The proposal would likely impose sgnificant costs on some of the smalest ar carriers (those with 1 to 19
arplanes) and, as a consequence, may affect the relative postion of these cariers in their markets. However, most
of these amdlest ar cariers operate in “niche’ markets in which the competition that occurs arises from other smdl
operators using largdy sSmilar equipment and often competing on the bass of service rather than on the bads of
price. In such markets, the number of competitors is very limited. For example, Atlas Air specidizes in supplying
international ar cargo by using large dl-cargo arplanes to cary bulky cargo, like oil rig equipment. Smilarly,
Northern Air Cargo specidizes in mail and air cargo to rurd Alaska

The FAA believes that most of the markets served by these smdlest ar cariers are low-volume niche
markets that larger air cariers have in many cases abandoned, because the larger air cariers fleets have been
desgned for high-volume markets. Further, larger ar cariers would not be intereted in servicing most of these
markets because they cannot compete on a cost bass. Thus, these smalest operators would be able to avoid direct
competition with larger ar cariers. As a result, to the extent that there would be adverse competitiveness effects,
they would likey be minima and they would occur with other smilar-sized (1 to 19) ar cariers. On that basis, the
FAA concludes that smdl ar carriers would not lose market share to larger air cariers.

The proposa would not impose dgnificant compliance costs on a subgtantid number of smdl operators
that have 20 or more arplanes that would be affected by the proposd. These operators include large regionds,
medium regiondls, commuter arlines, and ar cago caris To some extent, these operators avoid direct
competition with major cariers. However, in those markets where there is competition between the smal entities
and the larger ar cariers, the proposl would have minima competitive impact, because the per arplane
compliance cogt for a given arplane modd would be roughly the same for a large and a smdl operator.

10. Busness Closure Andyss. The FAA is unable to determine with certainty the extent to which smadl
entities that would be significantly affected by the proposd would have to dose their operations Many of the very
smal operations (1 to 4 arplanes) operae very close to the margin, as evidenced by the congtant exit from and entry
into air carier service of these types of ar cariers. Consequently, in the absence of financid data, it is difficult to
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determine the extent to which the proposa would make the difference in an entity’s remaining in business.
11. Destription of Alterndtives. In the general course of promulgating the proposed rule, the FAA has

considered four approaches. The three dternatives to the proposed rule are described below. In formulating the
dternatives, the FAA focused on its respongbility for aviation safety and its particular obligation under 49 U.SC.
44717 to ensure the continuing arworthiness of arplanes. The three primary dterndives to the proposd considered
by the FAA varied with respect to the number of airplanes to be included in the proposd. The proposed rule would
limit the potentid impact on arplanes mogt likdy to be used by smdl entities, while meding the Agency’'s sdfety
responsibility.

Alternative 1. Require dl arplanes in commercid service with more than 10 seats to be covered by the
proposd.

Alternative 1 would require dl arplanes operating under part 91, 12 1, 125, and 129 to comply with the
proposd. This would dso include operators supplying on-demand service under part 135. The FAA edimates that
about 45 additiond arplane models, about 2,360 additiona arplanes, and about 550 additional operators would be
covered by this proposed dternative. The arplane operation is not the principle business for many of these
additional operators. In edtimating these potentid compliance codts, the FAA assumes that, due to the ther smal
fud tanks and relative draightforward fued systems, these arplanes would need one-hdf of the time reported for the
snalest pat 25 turboprop to complete the fud tank system design assessment. In addition, the FAA assumes that it
would aso take one-quarter of the time reported for the smalest part 25 turboprop to complete the enhanced fuel
tank system ingpection and maintenance and wiring testing. Further, the FAA assumes that the out-of-service time
would be one-hdf of the labor time to complete the inspection and testing. However, there would be no out-of-
sarvice time for pat 135 on-demand airplanes because those operators would normaly schedule maintenance when
there was no activity. For the other operators, the FAA egtimates the vadue of the average arplane would be about
$750,000.

The FAA edimates that the totd additiond compliance costs of including these operators (including the
fud tank system design assessment cost) would be about $7.4 million in the first-year, becoming about $1.1 million
in the fourth year. The tota compliance cost, discounted over 10 years & 7 percent, would be about $17.1 million.
The annualized cog, discounted over 10 years at 7 percent, would be about $2.4 million.

This proposed dternative would not dgnificantly increase the expected quantitetive benefits because there
have been no inflight fud tank explodons of these arplanes. In light of the absence of a fud tank exploson
accident history, the FAA does not beieve a this time that the increased cost from including these smdler arplanes
would be met with a commensurate level of benefits.

The FAA requests comments on these estimates and requests commenters to provide supporting data for

the comments.

Alternative 2: Require al arplanes in commercid service with 30 or more sests (the proposed rule), plus
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dl arplanes with 10 or more seats in scheduled commercia service, to be covered by the proposal.

Alterndtive 2 would add the requirement for dl arplanes with 10 or more seats in scheduled commercid
service operating under part 9 1, part 12 1, part 125, and part 129 to comply with the proposa. The FAA estimates
that 30 additiond airplane modds, 724 additional arplanes, and about 84 additiona operators would be covered by
this proposed dternative. However, 35 of the 84 additiona operators would dready have arplanes that would be
covered by the proposa. In eimaing these potentid compliance codts, the FAA makes the same assumptions that
were described under Alternative 1.

On that bass the FAA edimates that the additiond compliance coss of including these operators
(incdluding the fud tank sysem desgn assessment cost) would be about $2.7 million in the firs-year and about
$340,000 in the fourth year. The tota compliance cost, discounted over 10 years a 7 percent, would be about $5.7
million. The annudized cost, discounted over 10 years & 7 percent, would be about $306,000. However, as aso
described under Alternative 1, this proposed dternative would not significantly increese the expected quantitative
benefits because there have been no inflight fud tank explosons of these arplanes.

The FAA requests comments on these edtimates and requests commenters to provide supporting data for
the comments.

Alternative 3: Require that only turbojet arplanes in commercid service be covered by the proposd.

This dternative would alow 1,034 turboprop arplanes certificated under pat 25 to be exempt from the
proposd’s requirements. By doing o, it would reduce the first year cost of compliance to al of these exempted
arplanes by about $1.8 million, becoming about $545,000 in the fourth year. The totd compliance cost savings,
discounted over 10 years a 7 percent, would be about $8.3 million. The totd annudized cost savings, discounted
over 10 years a 7 percent, would be about $1.2 million.

Although there have been no inflight fud tank explosons associated with these part 25 turboprop arplane
models, the FAA believes that the underlying fud tank system risk is similar to those of the larger turbojets.  On that
bass, as the FAA’'s edimated overdl benefits are larger than its estimated overall costs, by extrapoletion, removing
20 percent of the population at risk from the proposed rule would remove 20 percent of both the benefits and costs.
As the benefits are estimated to be greater than the costs, the result would be a reduction in the net dollar benefits
and higher safety risk. Findly, these arplanes are part 25 certificated and the FAA considers that the same level of
safety should be eapplied to dl pat 25 certificated arplanes. Thus as a result of peforming the regulatory
flexibility anadyss and addressing the concerns of the SBA, the FAA bdieves that, in comparison to the two higher
cost dternatives and the one lower cost dternative evauated by the FAA, the proposad would provide the necessary
levd of sdfety in the most codt-effective manner.

12. Specid Condderations. As seen in Table 3, on a proportionad basis the proposd would have a dightly

greater impact on larger air cariers. The per arplane annudized cost for a large operator with 50 or more arplanes

would be $3,775, where it would be about $2,675 for a smadler operator. However, this difference is rdativey
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sndl, and the FAA concludes that the proposd would not dter the competitiveness of smdl ar cariers reative to
larger air carriers.

13. Condusion. For a smdl operator with an arplane worth $5 million, an annudized cost of $2,675
would be equa to about three days of lost net revenue, based on an average annud risk-free productive rate of
return on capitd of 7 percent. However, the FAA dso condders that even for small operators of these affected
arplanes, the safety benefits would be greater than the compliance costs. The FAA requests comments on this
analysis and requests commenters to supply supporting data for the comments.

Internationadl Trade Impact  Assessment

Consgent with the Adminidration’s belief in the generd superiority, dedrability, and efficacy of free
trade, it is the policy of the Adminigrator to remove or diminish, to the extent feasible, bariers to internationa
trade, including both barriers affecting the export of American goods and services to foreign countries and those
affecting the import of foreign goods and services into the United States.

In accordance with that policy, the FAA is committed to develop as much as possible its aviation standards
and prectices in hamony with its trading partners. Significant cost savings can result from this, both to American
companies doing busness in fordgn markets, and foreign companies doing business in the United States.

This proposed rule would have little or no impact on internationd trade. The proposed pat 25 change
would equaly affect dl future pat 25 arplanes, wherever manufectured, that would be regigered in the United
States. Although the proposed operational rules changes would affect only U.S. regigered arplanes, the net effect
is expected to be smdl and the European Joint Aviaion Authorities may consder smilar reguletions.

Unfunded Mandates Assessment

Title 1l of the Unfunded Mandates Reform Act of 1995 (the Act), enacted as Pub. L. 104-4 on March 22,
1995, requires each Federal agency, to the extent permitted by law, to prepare a written assessment of the effects of
any Federd mandate in a proposed or find agency rule that may result in the expenditure by State, locd, and triba
governments, in the aggregate, or by the private sector, of $100 million or more (adjusted annudly for inflation) in
any one year. Section 204(a) of the Act, 2 U.S.C. 1534(a), requires the Federa agency to develop an effective
process to permit timely input by elected officers (or their designees) of State, local, and tribd governments on a
proposed  “dgnificant  intergovernmenta mandate” A “significant intergovernmental mandate’ under the Act is any
provison in a Federd agency regulation that will impose an enforcesble duty upon State, loca, and tribd
governments, in the aggregate, of $100 million (adjusted annudly for inflation) in any one year. Section 203 of the
Act, 2 U.S.C. 1533, which supplements section 204(a), provides that before establishing any regulatory
requirements that might dgnificantly or uniquely affect smal governments, the agency shdl have deveoped a plan
that, among other things, provides for notice to potentidly affected smdl governments, if any, and for a meaningful
and timely opportunity to provide input in the development of regulatory proposas.
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{412 The FAA determines that this proposed rule would not contain a sgnificant intergovernmental or private
1413 sector mandate as defined by the Act.

1414 Federalism Implications

1415 The regulations proposed herein will not have substantid direct effects on the States, or on the relaionship
1416  between the nationd government and the States, or on the didribution of power and responghility among the
1417  vaious leveds of the government. Therefore, in accordance with Executive Order 12612, it is determined that this
1318  proposed rule would not have significant federalism implications to warrant the preparation of a Federalism
1419 Assessment.

1420  International Civil Aviation Organization (ICAO) and Joint Aviation Regulations

1421 In keeping with U.S. obligations under the Convention on Internetiond Civil Aviation, it is FAA policy to
1422 comply with ICAO Standards and Recommended Practices to the maximum extent practicdble The FAA has
1323 determined that this proposed rule would not conflict with any internationa agreement of the United States,
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Paperwork Reduction Act

There are no new requirements for information collection associated with this proposed rule that would
require approva from the Office of Management and Budget pursuant to the Peperwork Reduction Act of 1995 (44
U.S.C. 3507(d)).
Regulations Affecting Intrastate Aviation in Alaska

Section 1205 of the FAA Reauthorization Act of 1996 (110 Stat. 3213) requires the Adminidtrator, when
modifying regulations in Title 14 of the CFR in a manner affecting intrastete avigtion in Alaska, to condder the
extent to which Alaska is not served by transportation modes other than aviation, and to edtablish such regulatory
diginctions as he or she consders gppropriate. Because this proposed rule would apply to the operation of certain
transport category airplanes under parts 9 1, 12 1, 125 and 129 of Title 14, it could, if adopted, affect intrastate
avigtion in Alaka The FAA therefore specificaly requests comments on whether there is judification for gpplying
the proposed rule differently to intrastate operations in Alaska
List of Subjects
14 CFR Part 21,23, 91,125, and 129

Aircraft, Aviation safety, Reporting and recordkeeping requirements

s-Safety, Trangportation

The Proposed Amendment

In condderation of the foregoing, the Federal Aviation Administration proposes to amend parts 21, 25, 91,
12 1, 125, and 129 of Title 14, Code of Federal Regulations, as follows:
PART 21- CERTIFICATION PROCEDURES FOR PRODUCTS AND PARTS

1. The authority citation for Part 2 1 continues to read s fol lows:

Authority: 42 U.S.C. 7572; 40105; 40113; 44701-44702, 44707. 44709, 44711, 44713, 44715, 45303

2. In part 21; the—table-of-contents—efSpecial Federa-AviationRegwlations—is—amended-by—adding—a
referenceto-SEAR Ne X Xto-read-asfolowsadd SFAR No. XX to rend as follows:
SPECIAL FEDERAL AVIATION REGULATIONS
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* * * * *

SFAR No. XX « FUEL TANK SYSTEM FAULT TOLERANCE EVALUATION REQUIREMENTS

1. Applicebility.  This SFAR agpplies to the holders of type certificates, and supplemental type certificates
dfecting the arplane fud tank system, for turbine-powered trangport ceategory airplanes, provided the type
certificate was issued after January 1, 1958, and the arplane has a maximum type certificated passenger capecity of
30 or more, or a maximum type certificated payload capacity of 7500 pounds or more. This SFAR aso applies to
aoplicants for type cetificates, amendments to a type certificate, and supplementa type cetificates affecting the
fud tank sysems for those arplanes identified above, if the gpplication was filed before the effective date of this
SFAR and the certificate was not issued before the effective date of this SFAR.

2. Compliance: No later than [12 months after the effective date of the find rule], or within 12 months
after the issuance of a certificate for which application was filed before [effective date of the find rulg], whichever
is laer, each type cetificate holder, or supplementd type cetificate holder of a modification affecting the arplane
fud tank sysem, must accomplish the following:

(@ Conduct a sfety review of the arplane fud tank system to determine that the design meets the
requirements of §§ 25.901 and 25.981(a) and (b) of this Chapter. If the current design does not meet these
requirements, develop al design changes necessary to the fud tank system to meet these requirements.

(b) Develop dl maintenance and inspection ingructions necessary to maintain the design features required
to preclude the existence or devdopment of an ignition source within the fud tank system of the arplane.

(c) Submit a report for approvd of the Adminigtrator that:

(1) Provides subganttiation that the arplane fud tank system desgn, incduding dl necessary design
changes, mests the reguirements of §§ 25.901 and 25.981(a) and (b)_of this Chapter; and

(2) Contains dl maintenance and ingpection ingructions necessary to maintain the design features required
to precude the existence or devdopment of an ignition source within the fud tank system throughout the full
operationd life of the arplane.

PART 25 « AIRWORTHINESS STANDARDS: TRANSPORT CATEGORY ATRPLANES.

3. The authority citation for pat 25 continues to read:

Authority: 49 U.S.C. 106(g), 40 113, 44701-44702, and 44704.

4. Section 25981 is revised to read as follows:

§ 25.981 Fud tank ignition prevention.

(@ No ignition source may be present a each point in the fud tank or fud tank system where catastrophic
failure could occur due to ignition of fue or vapors. This must be shown by:

(1) Determining the highest temperature dlowing a safe magin bedow the lowest expected autoignition
temperature of the fud in the fud tanks.
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(2) Demongrating that no temperature a esch place indde each fud tank where fud ignition is possble
will exceed the temperature determined under paragraph (a)(I) of this section. This must be veified under dl
probable operating, falure and mdfunction conditions of each component whose operdtion, failure or mafunction
could increase the temperature inside the tank.

(3) Demongrating that an ignition source could not result from eech dngle falure, from esch dngle falure
in combination with each laent falure condition not shown to be extremely remote, and from al combinations of
falures not shown to be extremdy improbable The effects of manufacturing variability, aging, wear, corrosion,
and likely damage must be consdered.

(b)) Based on the evaduations required by this section, criticd desgn configuration control limitations,
ingpections or other procedures must be edablished as necessary to prevent development of ignition sources within
the fud tank sysem and must be induded in the Airworthiness Limitations section of the ICA required by
§ 25.1529. Placards, decals or other visble means must be placed in areas of the arplane where maintenance,
repairs or dteraions may violae the criticd design configuration limitations.

() The fud tank ingtalation must include-

(1) Means to minimize the development of flammable vapors in the fud tanks or

(2) Means to mitigate the effects of an ignition of fud vegpors within fud tanks such that no damege
caued by an ignition will prevent continued safe flight and landing.

APPENDIX H TO PART 25 - INSTRUCTIONS FOR CONTINUED AIRWORTHINESS
H25.4 Airworthiness Limitations section.

(@ The Indructions for Continued Airworthiness must contan a section titled Airworthiness Limitations
that is segregated and clearly digtinguishable from the rest of the document. This section must set forth--

(1) Each mandatory replacement time, dstructurd inspection interval, and related structurd ingpection
procedures approved under § 25.571; and

(2) Each mandatory replacement time, inspection interva, related ingpection procedure, and dl critica
design configuration control limitations gpproved under $25.981 for the fud tank system.

(b) If the Indructions for Continued Airworthiness condst of multiple documents, the section required by
this paragrapgh mugt be included in the principle manud. This section must contan a legible datement in a
prominent location that reads: “The Airworthiness Limitations section is FAA-gpproved and specifies maintenance
required under §§ 43.16 and 91403 of the Federd Aviation Regulaions, unless an dternative program has been
FAA approved.”
PART 91 - GENERAL OPERATING AND FLIGHT RULES

6. The authority citation for Part 91 continues to read:
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Authority: 49 U.S.C. 1301(7), 1303, 1344, 1348, 1352 through 1355, 1401, 1421 through 1431, 1471,
1472, 1502, 15 10, 1522, and 2 12 1 through 2 125; Articles 12, 29, 3 1, and 32(a) of the Convention on Internationa
Civil Aviation (61 Stat 1180); 42 U.S.C. 4321 et. seq.; EO. 115 14; 49 U.S.C. 106(g) (Revised Pub. L. 97-449,
January 2 1, 1983).

7. By adding anew § 9 1.4 10 to read as follows:

§ 91410 Fud tank system maintenance and inspection instructions.

After [ 18 months after the effective date of the find rule], no person may operate a turbine-powered
transport category arplane with a type certificate issued after January 1, 1958, and a maximum type certificated
passenger capecity of 30 or more, or a maximum type certificated payload capacity of 7500 pounds or more, unless
ingdructions for maintenance and ingpection of the fud tank system are incorporated into its ingpection program.
Those indructions must be gpproved by the Administrator. Thereefter, the approved instructions can be revised
only with the gpprovd of the Adminigraor.

PART 121 - OPERATING REQUIREMENTS: DOMESTIC, FLAG, AND SUPPLEMENTAL
OPERATIONS

8. The authority citation for part 12 1 continues to read:

Authority: 49 U.S.C. 106(g), 40113, 40119, 44101, 44701-44702, 44705, 44709-44711, 44713, 44716-
44717, 44722, 44901, 44903-44904, 44912, 46105.

9. By adding a new § 121.370 to read as follows:

§ 121.370 Fue tank system maintenance and inspection instructions.

After [18 months &fter the effective date of the find rule], no certificate holder may operate a turbine-
powered transport category arplane with a type certificate issued after January 1, 1958, and a maximum type
certificated passenger capacity of 30 or more, or a maximum type certificated payload capacity of 7500 pounds or
more, unless ingructions for maintenance and ingpection of the fud tank system are incorporated in its maintenance
program. Those indructions must be gpproved by the Adminigtrator. Theresfter, the approved ingtructions can be
revised only with the gpprovd of the Adminidrator.

PART 125 . CERTIFICATION AND OPERATIONS: AIRPLANES HAVING A SEATING CAPACITY OF
20 OR MORE PASSENGERS OR A MAXIMUM PAYLOAD CAPACITY OF 6,000 POUNDS OR MORE

10. The authority citation for part 125 continues to read:

Authority: 49 U.S.C. 106(g), 40 113, 44701-44702, 44705, 447 1 O-447 11,447 13,447 16-447 17, 44722,

11. By adding a new § 125.248 to read as follows:

§ 125248 Fud tank system maintenance and inspection instructions.

After [18 months &fter the effective date of the find rule], no certificate holder may operate a turbine-
powered transport category arplane with a type certificate issued after January 1, 1958, and a maximum type
certificated passenger capacity of 30 or more, or a maximum type certificated payload capacity of 7500 pounds or
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more unless ingdructions for maintenance and ingpection of the fud tank system are incorporated in its ingpection
program. Those ingructions must be approved by the Administrator. Theredfter, the approved ingructions can be
revised only with the gpprova of the Adminigtraor.
PART 129 - OPERATIONS: FOREIGN AIR CARRIERS AND FOREIGN OPERATORS OF U.S.-
REGISTERED AIRPLANE ENGAGED IN COMMON CARRIAGE

12. The authority citation for part 129 continues to read:

Authority: 49 U.S.C. 106(g), 40104-40105, 40113, 40119, 44701-44702, 44712, 44716-44717, 44722,
4490 1-44904,44906.

13. By fewisineamending § 129.14 by adding a new paragraph (c) to read as follows:

§ 129.14 Maintenance program and minimum equipment list requirements for U.S-registered airplanes.

* * % * *



(c) For turbine-powered transport category airplanes with a type certificate issued after January 1, 1958,
and a maximum type certificaed passenger capacity of 30 or more, or a maximum type certificated payload
capacity of 7500 pounds or more, no later than [18 months after the effective date of the find rule], the program
required by paragraph (8 of this section must include ingructions for maintenance and ingpection of the fue tank
systems. Those indructions must be approved by the Adminigtrator. Theresfter the approved ingtructions can be
revised only with the approvd of the Adminigtrator.

Issued in Washington, D.C., on 26 October- 1999
/’S,‘

Elizabeth Erickson

Director, Aircraft Certification Service
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