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DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

Aviation Rulemaking Advisory Committee; Transport Airplane and
Engine Issues--New Tasks

AGENCY: Federal Aviation Administration (FAA), DOT.

ACTION: Notice of new task assignments for the Aviation Rulemaking
Advisory Committee (ARAC).

SUMMARY: Notice is given of new tasks assigned to and accepted by the
Aviation Rulemaking Advisory Committee (ARAC). This notice informs the
public of the activities of ARAC.

FOR FURTHER INFORMATION CONTACT: Stewart R. Miller, Transport Standards
Staff (ANM-110), Federal Aviation Administration, 1601 Lind Avenue,
SW., Renton, WA 98055-4056; phone (425) 227-1255; fax (425) 227-1320.

SUPPLEMENTARY INFORMATION:
Background

The FAA has established an Aviation Rulemaking Advisory Committee
to provide advice and recommendations to the FAA Administrator, through
the Associate Administrator for Regulation and Certification, on the
full range of the FAA's rulemaking activities with respect to aviation-
related issues. This includes obtaining advice and recommendations on
the FAA's commitment to harmonize its Federal Aviation Regulations
(FAR) and practices with its trading partners in Europe and Canada.

One area ARAC deals with is Transport Airplane and Engine Issues.
These issues involve the airworthiness standards for transport category
airplanes and engines in 14 CFR parts 25, 33, and 35 and parallel
provisions in 14 CFR parts 121 and 135.

The Tasks

This notice is to inform the public that the FAA has asked ARAC to
provide advice and recommendation on the following harmonization tasks:

Task 5: Power Plant Fire Mitigation Requirements
Specific Tasks--Phase I

1. Rule Harmonization
(a) JAR 25.1183 has a (c) paragraph that adds the requirement for



components to be fireproof where, if damaged, fire could spread or
essential services could be adversely affected.

(b) FAR/JAR 25.1187, 25.1189(a) and 25.1193(c) are considered
equivalent--no harmonization is required.

2. Advisory Material (AC/AMJ) Harmonization

(a) FAR 25.1187--Drainage and Ventilation of Fire Zones. FAA
regulation requires the provisions for flammable fluid drainage,
including the drainage path and drainage capacity, be demonstrated to
be effective under anticipated conditions. Draft AC 25.1187, published
for comments, describes the methodology to be used. FAA and JAA
agreement on an acceptable means of demonstrating compliance is
required. The Advisory Material to be developed should provide guidance
on an acceptable means of demonstrating compliance for "~ “drainage of
flammable fluids''.

(b) FAR 25.1189(a)--Shutoff Means. This paragraph requires shutoff
valves to prevent a hazardous quantity of flammable fluid entering a
fire zone following detection of a fire. The central issue to be
resolved is associated with FAA/JAA agreement of the definition of
" “hazardous quantity'' of flammable fluid. The working group should
provide guidance to the FAA and JAA to define what is considered a
" "Hazardous Quantity of Flammable Fluid'' when showing compliance to
this regulation.

(c) FAR 25.1193(c)--Cowling and Nacelle Skin. FAA requires the
nacelle be fireproof for 360 degrees, unless aerodynamic testing shows
that fire exiting the nacelle poses no additional hazards to the
airframe. JAA reportedly accepts 90 degrees (45 degrees from pylon
centerline) without additional testing. JAA NPA proposes to provide
guidance (JAA PNPA 25E-266). FAA and JAA should document current
practices for use by Task Group consideration towards development of
harmonized guidance regarding this subject. The Guidance Material to be
developed should provide guidance on an acceptable means of
demonstrating that the extent of fire proof cowling assures ~ no
additional hazard to the airframe'' for all types of transport category
airplane engine installations.

The FAA expects ARAC to submit its recommendation(s) resulting from
Phase I by November 30, 2000.

Specific Tasks--Phase II
1. Rule Harmonization

(a) Harmonize the definitions of the terms "~ "fire resistant'' and
"“fire proof'' in FAR 1 and JAR 1.

2. Advisory Material (AC/AMJ) Harmonization

(a) Draft additional advisory material for 25.903(d) (1) related to
minimizing the hazard associated with engine case burnthrough.

(b) Validate and harmonize the Fire Test Guidance Material in
Paragraph 8 of AC 20-135 (may be transferred to be included in
burnthrough advisory material) .

(c) Validate and Harmonize the FAR/JAR Advisory Material for Engine
Case Burnthrough and/or Related Engine Fire Test Guidance material such
as an ISO standard.

The FAA expects ARAC to submit its recommendation(s) resulting from
Phase II by April 1, 2001.

Task 6: Prohibition of Inflight Operation for Turbopropeller Reversing
System and Turbojet Thrust Reversing System Intended for Ground Use

Only

Recommend harmonized changes to FAR/JAR 25.1155 which would require



a means to prevent the flight crew of turbine powered airplanes from
inadvertently or intentionally placing the propellers into beta,
deploying the thrust reverser while inflight, or otherwise commanding
reverse thrust, unless the airplane has been certified for such
operation. In addition to the harmonized rule recommendation,
harmonized advisory material may also need to be developed in order to
further standardize compliance with the recommended rule.

The FAA expects ARAC to submit its recommendation(s) resulting from
this task by July 31, 2001.

[[Page 50955]]
Task 7: Powerplant Inflight Restarting

Review FAR 25.903(e) and corresponding JAR requirement related to
inflight restarting and generate an amended harmonized requirement that
provides a minimum engine restart capability within the airplane
operating envelope following loss of all engine thrust. In addition,
provide harmonized advisory material that defines the acceptable
methods of compliance to the amended regulations. Both of these tasks
should take into account and address:

1. Review of the service history.

2. Review of inherent starting capability of the engines at the
time the original 25.903(e) rule was promulgated.

3. Alternative design means for restarting main engines.

The FAA expects ARAC to submit its recommendation(s) resulting from
this task by July 31, 2001.

The FAA requests that ARAC draft appropriate regulatory documents
with supporting economic and other required analyses, and any other
related guidance material or collateral documents to support its
recommendations. If the resulting recommendation(s) are one or more
notices of proposed rulemaking (NPRM) published by the FAA, the FAA may
ask ARAC to recommend disposition of any substantive comments the FAA
receives.

Working Group Activity

The Powerplant Installation Harmonization Working Group is expected
to comply with the procedures adopted by ARAC. As part of the
procedures, the working group is expected to:

1. Recommend a work plan for completion of the tasks, including the
rationale supporting such a plan, for consideration at the meeting of
ARAC to consider transport airplane and engine issues held following
publication of this notice.

2. Give a detailed conceptual presentation of the proposed
recommendations, prior to proceeding with the work stated in item 3
below.

3. Draft appropriate regulatory documents with supporting economic
and other required analyses, and/or any other related guidance material
or collateral documents the working group determines to be appropriate;
or, if new or revised requirements or compliance methods are not
recommended, a draft report stating the rationale for not making such
recommendations. If the resulting recommendation is one or more notices
of proposed rulemaking (NPRM) published by the FAA, the FAA may ask
ARAC to recommend disposition of any substantive comments the FAA
receives.

4. Provide a status report at each meeting of ARAC held to consider



transport airplane and engine issues.

The Secretary of Transportation has determined that the formation
and use of ARAC are necessary and in the public interest in connection
with the performance of duties imposed on the FAA by law.

Meetings of ARAC will be open to the public. Meetings of the
Powerplant Installation Harmonization Working Group will not be open to
the public, except to the extent that individuals with an interest and
expertise are selected to participate. No public announcement of
working group meetings will be made.

Issued in Washington, DC, on September 17, 1998.
Joseph A. Hawkins,
Executive Director, Aviation Rulemaking Advisory Committee.
[FR Doc. 98-25469 Filed 9-22-98; 8:45 am]
BILLING CODE 4910-13-M
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400 Main Street * Pratt & Whitney

East Hartford, COI‘I necticut 061 08 A United Technologies Company

October 23, 2000

Federal Aviation Administration
800 Independence Avenue, SW
Washington, DC 20591

Attention: Mr. Thomas McSweeny, Associate Administrator for Regulation and
Certification

Subject:  Submittal of ARAC Recommendations

Reference: FAA Tasking to TAEIG, dated November 19, 1999.

Dear Tom,

In accordance with the reference tasking, the ARAC Transport Airplane and Engine
Issues Group is pleased to forward the attached "Fast Track" report for 25.1193(e) to
the FAA as an ARAC recommendation. This report has been prepared by the

Powerplant installation Harmonization Working Group of TAEIG. TC
- Sask 57 '

Sincerely yours,

C. R Rl

C. R. Bolt
Assistant Chair, TAEIG

copies: *Andrew Lewis-Smith - Boeing
Kristin Carpenter - FAA
*Effie Upshaw - FAA

*letter only

CRB_10_23_00
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Final Draft, July 7, 2000 , updated September 18, 2000
For Submittal to TAEIG

ARAC WG Report Format
For §25.1193(e) Cowl Skin Fire Protection

1 - What is underlying safety issue addressed by the FAR/JAR? [Explain the underlying safety
rationale for the requirement. Why does the requirement exist?]

Prevention of hazards caused by a fire within an engine or APU fire zone burning through
the fire zone external skin or exiting through a skin opening.

2 - What are the current FAR and JAR standards? [Reproduce the FAR and JAR rules text as
indicated below.]

Current FAR text:

§ 25.1193 Cowling and Nacelle Skin.

(e) Each airplane must-
(1) Be designed and constructed so that no fire originating in any fire zone can enter,
either through openings or by burning through external skin, any other zone or region

where it would create additional hazards;

(2) Meet paragraph (e)(1) of this section with the landing gear retracted (if applicable);
and

(3) Have fireproof skin in areas subject to flame if a fire starts in the engine power or
accessory sections.

Note: Also applies to equivalent APU regulations contained in propoéed appendix K to
FAR 25, Para K1193(e).

Current JAR text:

Same, except for spelling of "aeroplane" versus "airplane."

Note: Also applies to equivalent APU regulations contained in JAR 25, Subpart J, Para
25A1193(e).

3 - What are the differences in the standards and what do these differences result in?:
[Explain the differences in the standards, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]

There are no differences in the standards.




4 - What, if any, are the differences in the means of compliance? [Provide a brief explanation
of any differences in the compliance criteria or methodology, including any differences in either criteria,
methodology, or application that result in a difference in stringency between the standards.]

FAA policy requires, for pod mounted engines, that 180 degrees of nacelle skin centered
on the strut or pylon, be fireproof unless specific substantiation of fire/fluid path from a
burn-through shows that a lesser coverage (minimum of 90 degrees) will not create a
hazard. The policy clearly refers to flight conditions but not to ground conditions,
however, these are intended to be included.

JAA policy, as stated and applied per NPA 266, requires that:

e The entire nacelle skin be fireproof in flight, with consideration for external airflow.

e Those portions of the nacelle from which a burn-through could affect critical airplane
systems or structure, expressed as pylon side area for pod mounted engines, be
fireproof during ground operations.

e Other areas of the nacelle where a burn-through could hazard passenger evacuation be
demonstrated to be fire resistant during ground operation.

e Remaining portions of the nacelle do not have a specific requirement.

5 — What is the proposed action? [Is the proposed action to harmonize on one of the two standards,
a mixture of the two standards, propose a new standard, or to take some other action? Explain what
action is being proposed (not the regulatory text, but the underlying rationale) and why that direction was
chosen. ]

FAR/JAR 25.1193(e) will be revised to clarify apparent inconsistency between
25.1193(e)(1) objective requirements and 25.1193(e)(3) prescriptive requirements, to
avoid inconsistency between rule language and policy or advisory material, and to address
acceptable differences in requirements for flight and ground operation.

Draft advisory material will be provided addressing acceptable means of compliance, and
enveloping FAA and JAA policy for ground conditions.

6 - What should the harmonized standard be? [Insert the proposed text of the harmonized
standard here]

§ 25.1193 Cowling and Nacelle Skin.

(e) Each airplane must-

(1) Be designed and constructed so that no fire originating in any fire zone can enter,
either through openings or by burning through external skin, any other zone or region
where it would create additional hazards, (Note: (e)(1) unchanged)

(2) Meet paragraph (e)(1) of this section with the landing gear retracted (if applicable);
and (Note: (€)(2) unchanged)




(3) For in-flight operation from V1 to minimum touchdown speed, have fireproof skin in
areas subject to flame if a fire starts in an engine fire zone, and for ground operation have
fireproof skin in areas where a skin burn through would effect areas of the airplane critical
for ground operation, and have skin which is either fire resistant or complies with (€)(1) in
other areas.

7 - How does this proposed standard address the underlying safety issue (identified under
#1)? [Explain how the proposed standard ensures that the underlying safety issue is taken care of ]

The proposed standard addresses the underlying safety issue by maintaining existing
25.1193(e)(3) prescriptive requirements for in-flight operations where a skin burn-through
could have the greatest hazard potential, and by relying on existing 25.1193(e)(1)
objective requirements, which are considered to contain the basic intent of the regulation,
for ground operations where the hazard potential of a skin burn-through may be lower.

8 - Relative to the current FAR, does the proposed standard increase, decrease, or

maintain the same level of safety? Explain. [Explain how each element of the proposed change to
the standards affects the level of safety relative to the current FAR. It is possible that some portions of the
proposal may reduce the level of safety even though the proposal as a whole may increase the level of
safety.]

The proposed standard provides an equivalent level of safety to the existing FAA and JAA
interpretations of the regulations. The FAA has interpreted the current standard by a
variety of Issue Papers, which have been summarized in the Draft Propulsion Mega-AC
(under Section 25 1193 material). The JAA has interpreted the standard per NPA E-266,
which has been applied as a Certification Review Item on numerous applications for many
years. The proposed standard is a compilation of the most conservative aspects of existing
FAA and JAA policies and industry practices. A review of service experience, involving
several hundred ground and flight fires in Transport Category airplanes from 1982 through
1999 has demonstrated that these practices have provided an acceptable level of safety.

9 - Relative to current industry practice, does the proposed standard increase, decrease, or

maintain the same level of safety? Explain. [Since industry practice may be different than what is
required by the FAR (e.g., general industry practice may be more restrictive), explain how each element of
the proposed change to the standards affects the level of safety relative to current industry practice.
Explain whether current industry practice is in compliance with the proposed standard ]

Relative to current industry practice, the proposed standard and advisory material
maintains current level of safety.

Consideration has been given as to the safety effects in relationship to fire detection and
extinguishing capability. It is concluded that the proposed standard and advisory material
will retain at least the existing level of safety for the following reasons:




e The requirement for complete skin fireproofness in flight, which is most critical with
respect to fire protection, will prevent impairment of these functions due to skin burn,

through.

e Advisory material will specify fire resistance under ground conditions in those areas
where a burn-through would adversely affect fire detection capability, thus maintaining
consistency with FAR/JAR 25.1103(e) requirements.

e Advisory material will specify fire resistance under ground conditions in those areas
where a burn-through would adversely affect fire extinguishing capability. This will not
result in a decrease in safety due to the fact that fire extinguishing is not relied on to
the exclusion of other protection means such as flammable fluid shutoff means, firewall
integrity, and for ground operation, passenger evacuation. Additionally, a skin burn-
through during ground operation is considerably less likely to affect fire extinguishing
capability than it would be in flight, due to much lower external and internal air flow

rates.

10 - What other options have been considered and why were they not selected?: [Explain
what other options were considered, and why they were not selected (e.g., cost/benefit, unacceptable

decrease in the level of safety, lack of consensus, etc.]

Option

Reason for Not Selecting

Delete 25.1193(e)(3) in favor of 25.1193(e)(1),
which is a more objective and less prescriptive
requirement.

Subjectivity could lead to inconsistent
interpretations and resulting effects on safety.

Require strict compliance with existing
25.1193(e)(3), requiring fireproof skin without
exception.

Not necessary for safety or consistent with long
standing policy and practice with extensive service
experience,

Provide advisory material enveloping existing
policy and means of compliance, without a rule
change.

Advisory material could be considered as
improperly lessening the rule requirements.

Complete enveloping of the rules and policy

The existing FAA and JAA regulations have been
interpreted by Issue Papers (FAA) and Certification
Review Items(JAA) for many years. The task group
considered it to be more beneficial to recommend
the proposed changes to the rule in order to clearly
reflect the existing FAA and JAA interpretations.

Delete required consideration of passenger
evacuation per JAA policy, based on alternate
evacuation route availability, lesser criticality
compared to other evacuation scenarios, etc.

Unlikely to obtain harmonization due to
differences, Task Group does not have necessary
expertise or authority to address cabin safety issues.

Provide more specific criteria as to hazards to
evacuation, such as acceptable proximity to
evacuation routes, number of routes affected, etc.

Task Group does not have necessary expertise or
authority to address cabin safety issues.

Provide more specific criteria for engines/APUs
which are not pod mounted.

The variety of configurations and possible burn-
through hazard potential does not lend itself to
specific criteria. Case by case evaluation is more

appropriate.

Provide Advisory Material addressing

25.1193(e)(2) requirement specifying applicability
with landing gear retracted.

Neither TOR nor Task Group discussion disclosed
a need for Advisory Material.




11 - Who would be affected by the proposed change? [Identify the parties that would be
materially affected by the rule change — airplane manufacturers, airplane operators, etc.]

Aircraft manufacturers and other manufacturers involved in the design, testing, and
certification of nacelles or other fire zone enclosures.

12 - To ensure harmonization, what current advisory material (e.g., ACJ, AMJ, AC, policy
letters) needs to be included in the rule text or preamble? [Does the existing advisory material
include substantive requirements that should be contained in the regulation? This may occur because the
regulation itself is vague, or if the advisory material is interpreted as providing the only acceptable means
of compliance.]

Current advisory material and policy includes JAA NPA-266, and FAA policy letters
contained in the Draft FAR 25 Propulsion Mega-AC. Also, reference AC 20-135. A new
Draft AC/AC]J has also been prepared. The following important elements of the draft
AC/AC]J are appropriate for discussion in the preamble:

e Applicability to fire zone fires defined in AC 20-135 (or ISO 2865) (or proposed
harmonized FAR 1/JAR 1) but not to engine case burn-through events covered
separately under FAR/JAR 25.903(d)(1).

e Requirement for skin fireproofness in flight (from V1 to touchdown) with
consideration for external airflow).

e Requirement for skin fireproofness on ground in critical areas where burn-through
could result in explosion, significant spread of fire, or fuselage penetration. Critical
areas for pod mounted engines defined to typically include from 90 to 180° of
coverage, depending on specific installation.

e Requirement for fire resistant cowling on ground in less critical areas where burn-
through could impair personnel evacuation, fire detection, or fire extinguishing.

e Requirement for skin fire withstanding capability equivalent to .040" (1.0 mm)
aluminum in remaining areas not requiring fireproof or fire resistant skin.

13 - Is existing FAA advisory material adequate? If not, what advisory material should be
adopted? [Indicate whether the existing advisory material (if any) is adequate. If the current advisory
material is not adequate, indicate whether the existing material should be revised, or new material
provided. Also, either insert the text of the proposed advisory material here, or summarize the
information it will contain, and indicate what form it will be in (e.g., Advisory Circular, policy, Order,
etc.)]

No published FAA advisory material exists. Existing policy and draft advisory material is
not adequate due to lack of harmonization with JAA policy and lack of clear
differentiation between ground and flight requirements. Proposed new advisory material is
attached.

14 - How does the proposed standard compare to the current ICAO standard? [Indicate
whether the proposed standard complies with or does not comply with the applicable ICAO standards (if
any)]




Unknown.

15 - Does the proposed standard affect other HWGs? {Indicate whether the proposed standard
should be reviewed by other harmonization working groups and why.]

Cabin safety working group awareness of egress considerations may be advisable.

16 - What is the cost impact of complying with the proposed standard? [Is the overall cost
impact likely to be significant, and will the costs be higher or lower? Include any cost savings that would
result from complying with one harmonized rule instead of the two existing standards. Explain what
items affect the cost of complying with the proposed standard relative to the cost of complying with the
current standard. ]

Relative to compliance with the existing rule, this change would reduce the cost, however
relative to current practice, no significant cost change is expected for many applications.
Some applicants may incur a minor cost increase due to either increased substantiation
efforts, or application of existing skin fire protection methods over a larger nacelle area.

17 - Does the HWG want to review the draft NPRM at “Phase 4™ prior to publication in
the Federal Register?

Yes.

18 — In light of the information provided in this report, does the HWG consider that the
“Fast Track” process is appropriate for this rulemaking project, or is the project too
complex or controversial for the Fast Track Process. Explain. [A negative answer to this

question will prompt the FAA to pull the project out of the Fast Track process and forward the issues to
the FAA’s Rulemaking Management Council for consideration as a “significant” project.]

The HWG considers that the “Fast Track” process is appropriate.

Attached is further technical discussion and proposed advisory material in the form of a draft AC/ACI.




RESISTANCE TO FIRE OF NACELLE COWLINGS
PPIHWG Fire Protection Task Group -Final Draft
Feb 2, 2000

1. PARAGRAPH AFFECTED
FAR/JAR 25.1193 (e)
2. PROPOSAL
Add an AC/ACJ with following wording:

AC/ACJ 25.1193 (e)
Resistance to fire of Nacelle Cowlings (Acceptable Means of Compliance)
See FAR/JAR 25.1193 (e)

One, but not the only, acceptable means of showing compliance with Jar 25.1193(e) is as
follows:
I. Regulatory History

To be added by FAA
II. Background

e Requirement originally developed for piston engine aircraft.

Applicability to turbine engine aircraft has developed over the years to provide equivalent level

of safety. The most recent FAA and JAA policy is:
FAA policy requires, for pod mounted engines, that 180 degrees of nacelle skin centered
the strut of pylon, be fireproof unless specific substantiation of fire/fluid path from a burn-
through shows that a lesser coverage (minimum of 90 degrees) will not create a hazard.
The policy clearly refers to flight conditions but not to ground conditions, however, these
are intended to be included.

JAA policy, as stated and applied per NPA 266, requires that:
The entire nacelle skin be fireproof in flight, with consideration for external airflow.

e Those portions of the nacelle from which a burn-through could affect critical airplane
systems or structure, expressed as pylon side area for pod mounted engines, be fireproof
during ground operations.

e Other areas of the nacelle where a burn-through could hazard passenger evacuation be
demonstrated to be fire resistant during ground operation.

e Remaining portions of the nacelle do not have a specific requirement.

III. Applicability

Error! Unknown switch argument.




This advisory material addresses the engine nacelle fire zone skin and APU compartment fire zone
skin requirements of FAR/JAR 25.1193 (e), which reads as follows:

(e) Each airplane must--

(1) Be designed and constructed so that no fire originating in any fire zone can enter, either
through openings or by burning through external skin, any other zone or region where it
would create additional hazards;

(2) Meet sub-paragraph (e)(1) of this paragraph with the landing gear retracted (if
applicable); and

(3) For in-flight operation from V1 to minimum touchdown speed, have fireproof skin in
areas subject to flame if a fire starts in an engine fire zone, and for ground operation have
fireproof skin in areas where a skin burn through would effect areas of the airplane critical
for ground operation, and have skin which is either fire resistant or complies with (e)(1) in
other areas.

This advisory material also addresses the equivalent APU fire zone external skin requirements
contained in FAR 25, Appendix K, Para. K1193(e), and JAR 25, Subpart J, Para. 25A1193(e).

IL._Fire Barrier Requirements, Operating Conditions, and Potential Hazards.

A. General
The required level of ability to withstand the effects of fire varies with the potential hazard level
associated with different flight and ground operating conditions, as follows:

B. Flight Conditions

For flight conditions from airspeed above V1 until minimum touchdown speed in approved
normal or abnormal operations, the skin in areas subject to flame if a fire starts in an engine or
APU fire zone shall be demonstrated to be fireproof. The conditions for demonstrating the
fireproof capabilities of the cowling should be consistent with the critical operating conditions.
Where engine power can affect conditions on the cowling (including max engine power, min ;
engine power and propeller feathering), these should be examined and the most critical
determined. These conditions should be applied for 5 minutes, with the remaining 10 minutes
under engine windmilling conditions.

C. Ground Conditions.

1. Engine Operation Requirements for ability of skin in areas subject to flame if a fire starts in an
engine or APU fire zone to withstand the effects of fire under ground operating conditions
apply with either the engine operating or not operating, whichever is the more critical.

Error! Unknown switch argument.




2. Nacelle areas where fireproof skins are required - The portion of skin in areas subject to flame
if a fire starts in an engine or APU fire zone, and located so that a skin burn-through could
result in a serious injury to crew, passengers or ground personnel, should be fireproof under all
conditions. Serious hazards include, but are not limited to, events such as fuel tank explosion,
hazardous spread of fire to flammable fluid sources outside the fire zone, or fuselage
penetration.

2.1. Pod mounted engines: The portion of the nacelle skin, which is required to be fireproof on
ground, varies by installation. A design is considered acceptable when it is demonstrated that the
fireproof area protects the pylon strut and other portions of the aircraft considered to be put at a
serious hazard risk if burn through occurs. Factors to consider within the analysis and to use when
substantiating the design are: the engine location - wing or aft mounted, the coupling distance of
the nacelle to the wing, the airflow characteristics, the fluid migration scheme and the fire plume
patterns. After the initial analysis, a similarity demonstration may be used when appropriate.
Analyses have demonstrated that the typical area of concern ranges from 90° (+45°) to 180° (+
90°). This area may increase or decrease depending on the analysis results. For example, most
wing mounted engines not closely coupled to the wing have been found acceptable with a +45°
protection while more closely coupled installations and those with other unique design features
have required +90°protection.

The symmetry of the protection may also vary. Wing mounted engines usually have symmetrical
protection while aft mounted engines may have non-symmetrical protection in order to cover more
of the inboard area.

2.2. Turboprops and APUs and other non-pod mounted engines: Due to the wide

variations in installation configurations each installation should be evaluated to determine if

a skin burn-through would cause a serious hazard such as the examples above. If so the

affected area of the fire zone skin should be fireproof. Examples of common

configurations, which have been found to be acceptable, are:

e Stinger mounted APUs not requiring fireproof skins if critical parts of the airplane are
not exposed.

e Stinger mounted APUs requiring partial fireproof skins, such as +45° to protect
adjacent critical parts of the airplane.

e APUs mounted in fireboxes internal to the fuselage where the side of the box, which is
external skin, is fireproof to protect against re-entering of a fire which burns through.

3. Other nacelle areas: - For the remaining portions of skin in areas subject to flame if a fire starts
in an engine or APU fire zone, the degree of fire protection can be lower than “fireproof” due
to less serious or less probable hazard of a burn-through to the airplane and / or its passengers
under the critical operating conditions.

Fire resistant skins provide adequate fire protection for those areas in that they provide
sufficient time to stop the airplane and evacuate it.

A lower than “fire resistant” degree of fire protection has been used by applicants in the past

Error! Unknown switch argument.




without adverse service experience and can be considered under the following conditions:

- nacelle skin should have the ability to withstand fire at least equivalent to 0.040" (1
mm) aluminum

- applicants must substantiate that this lower fire protection level will not lead to
hazardous effects such as :

e Reduction in evacuation capability due to proximity to escape routes or due to the
visibility of the fire hindering the ability of the passengers to evacuate the airplane in a
rapid and orderly manner. Visibility effects are a combination of line of sight to the fire
and proximity. For example, an over wing exit may require no line of sight, while line
of sight may be permissible for a forward exit due to greater distance from the nacelle.
(Note: There is some hazard involving passenger evacuation even in the absence of
burn-through, due to such concerns as smoke and flaming liquids exiting from
openings. Burn-through of nacelle skin should not significantly increase these hazards.)

e Reduction in fire detection capability such that the flight crew would not be aware of
the fire, especially in a situation involving taxiing prior to takeoff.

o A reduction in fire extinguishing capability which could cause or aggravate one of the
potential hazards listed above

II1. Specific Configuration Considerations

A. Multiple Skin Layers

For some specific fire zones, a fire originating in that zone will have to pass through several layers
of skin or cowling before burning through the nacelle external skin. This may be the case, for
example, for the core zone of some turbofan installations. In such cases, credit may be taken for
multiple layers, having regard to the location of the fire source and the likely direction of
propagation from that location, providing burn-through of the inner layer does not produce other
hazardous effects as well as does not invalidate other certification requirements such as fire
extinguishing capability. The corresponding compliance substantiation should take into account
particular geometrical configuration with respect to risk of flame propagation, as well as critical
systems or structures.

B. Inlet Skins

External inlet skins, which enclose fire zones, should meet the same criteria discussed. Inlet ducts
should meet the requirements of 25-1103.

C. Openings

Error! Unknown switch argument.




The following considerations are applicable to openings in a fire zone skin, whether the openings
are of fixed size, variable or controllable size, or normally closed, such as access or inspection
doors, or pressure relief doors.

o Openings should be located such that flame exiting the opening would not enter any other
region in where it could cause a hazard in flight or a serious hazard per I1.C on the ground,
except for covered openings which meet the same criteria for ability to withstand the effects of
fire as the surrounding cowl skin, and which are not expected to become open under fire
conditions. Since pressure relief doors may open during some fire conditions, they should be
located so that flames exiting the door will not cause a hazard. However, since the doors will
remain closed during most fire conditions, or will tend to re-close following initial opening, the
doors can be assumed to be closed for the purposes of fire detection and extinguishing.

e Openings should have the same ability to withstand the effects of fire as the adjacent skin with
respect to becoming enlarged under fire conditions. Some enlargement, such as burning away
of louvers or doublers surrounding the opening or gapping of covered openings, is acceptable
providing that the hazard is not significantly increased by a reduction in fire extinguishing or
detection capability, increased airflow causing increase in fire size or intensity, or increase in
probability of a hazardous spread of fire to other regions.

IV. Compliance demonstration

Compliance should be substantiated per FAR/JAR 25.1207. Substantiation involving airflow
patterns may include analytical methods such as Computational Fluid Dynamics, test methods such
as tufting or other flow visualization methods or a combination. Fire testing should be
accomplished per the guidance of AC 20-135 (ISO 2685).

Errorl Unknown switch argument.
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1. PURPOSE. This advisory circular (AC) provides information and guidance concerning a
means, but not the only means, of compliance with §25.863 and §25.1187 of the Federal
Aviation Regulations (FAR) pertaining to certification requirements for areas in transport
category airplanes that are subject to flammable fluid leakage. Accordingly, this material is
neither mandatory nor regulatory in nature and does not constitute a regulation. In lieu of
following this method, the applicant may elect to establish an alternative method of compliance
that is acceptable to the Federal Aviation Administration (FAA) for showing compliance with the

requirements of the sections of the FAR listed below.

2. RELATED DOCUMENTS.

a. Related Federal Aviation Regulations (FAR).
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Sections 25.729(f), 855(¢), 859, 863, 901(b)(2) and (c), 954, 967, 1091(d)(1), 1121(b) and
(d), 1163 (b), 1181, 1182, 1183, 1185(c), 1187, 1189, 1191, 1192, 1193, 1195, 1207, 1309,
and 1435(c) of the FAR.

b. Technical Standard Orders (TSO).

TSO-C53a, Fuel and Engine Oil System Hose Assemblies.
Technical Standard Orders can be obtained from the Federal Aviation Administration (FAA),
Aircraft Certification Service, Aircraft Engineering Division (AIR-120), 800 Independence Ave.,
SW, Washington, D.C. 20591.

c. Advisory Circulars (AC).

AC 25-8 Auxiliary Fuel System Installations.

AC 25-16 Electrical Fault and Fire Prevention and Protection.

AC20-53A Protection of Airplane Fuel Systems Against Fuel Vapor
Ignition Due to Lightning.

AC20-135 Powerplant Installation and Propulsion System Component

Fire Protection Test Methods, Standards, and Cnteria.
AC 25-901X (Draft)Safety Assessment of Powerplant Installations

AC 25.981-1A Guidelines for Substantiating Compliance with Fuel Tank
Temperature Requirements.

AC25-1309-1B  (Draft) System Design and Analysis

AC43.13-1A Acceptable Methods, Techniques, and Practices-Aircraft Inspection
And Repair.

Advisory Circulars can be obtained from the U.S. Department of Transportation, M-
443.2, Utilization and Storage Section, 400 7™ Street SW, Washington, D.C. 20590.

d. Technical Publications.

(1) Latest version of Radio Technical Commission for Aeronautics (RTCA)
Document DO-160/ED14, “Environmental Conditions and Test Procedures for
Airborn Equipment.” (This document can be obtained from the RTCA, One
McPherson Square, Suite 500, 1425 K. Street Northwest, Washington, DC. 20005.)
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(2) Handbook of Aviation Fuels Properties, Coordinating Research Council (CRC)
Document 530 (This document can be obtained from the Society of Automotive
Engineers, Inc., General Publications Department, 400 Commonwealth Drive,
Warrendale, PA 15096.)

3) Kuchta, Joseph M., Summary of Ignition Properties of Jet Fuels and Other
Aircraft Combustible Fluids, Air Force Aero Propulsion Laboratory Technical Report
AFAPL-TR-75-70, US. Bureau of Mines PMSRC, 1975. (This document can be
obtained from the National Technical Information Service (NTIS), US. Department of
Commerce, Springfield, VA 22151.)

4) Parts, Leo, Assessment of the Flammability of Aircraft Hydraulic Fluids, Air
Force Aero Propulsion Laboratory Technical Report AFAPL-TR-79-2055, July 1979.
(This document can be obtained from the National Technical Information Service
(NTIS), US. Department of Commerce, Springfield, VA 22151.)

(5) Kuchta, Joseph M., and Clodfelter, Robert G., Aircraft Mishap Fire Pattern
Investigation, Air Force Aero Propulsion Laboratory Technical Report AFWAL-TR-
85-2057, August 1985. (This document can be obtained from the National Technical
Information Service (NTIS), US. Department of Commerce, Springfield, VA 22151.)

(6) Clodfelter, Robert G., Hot Surface Ignition and Aircraft Safety Criteria,
Society of Automotive Engineers Paper 901950, October 1990. (This document can
be obtained from the SAE Customer Service Department, Phone (877) 606-7323).

(7) Society of Automotive Engineers, Fire Resistant Phosphate Ester Hydraulic Fluid
for Aircraft, Aerospace Standard AS1241C.

PPIHWGDRAFT3.doc 4



PPIHWGDRAFT3.doc
3. DEFINITIONS.

NOTE: For definitions below pertaining to flammability, ignition, and fire characteristics
of aircraft fluids, refer to Appendix A for more detailed information.

a. The Airplane Operating and Environmental Conditions. Includes those:

e throughout the full normal operating envelope of the airplane, as defined by the
Airplane Flight Manual, together with any modification to that envelope associated
with abnormal or emergency procedures and any anticipated crew action; and

e under the anticipated external and internal airplane environmental conditions, as well
as any additional conditions where equipment and systems are assumed to “perform
as intended” when complying with the requirements of §25.1309(b) or other
applicable regulations.

b. Autogenous Ignition Temperature (AIT). The minimum temperature at which an
optimized flammable vapor and air mixture will spontaneously ignite under particular
laboratory test conditions. Also sometime refereed to as minimum auto-ignition
temperature.

c. Baffle Rib. A vapor barrier or dam that segments the leading or trailing edge of the wing
such that leaking flammable fluids (liquid or vapor) are controlled to reduce the
likelihood of ignition. Baffle ribs provide a means to control drainage and ventilation
within zones and divert fluids away from the fuselage thereby limiting propagation of
fire.

d. Designated Fire Zone (DFZ). Areas that have been designated as fire zones are listed in §
25.1181 as the engine power section, the engine accessory section, the APU
compartment, any fuel buming heater (or combustion equipment described in § 25.859),
the compressor and accessory sections of turbine engines, and the combustor, turbine and
tailpipe sections of turbine engine installations that contain lines or components carrying
flammable fluids.

e. Fire Zone. A flammable fluid leakage zone that contains a nominal ignition source.

Note
This is not a Designated Fire Zone per 25.1181 as defined above. It is a zone
where means to protect the airplane from the hazardous effects of fire may be
required, but these means may differ from the fire protection means for designated
fire zones per FAR/JAR- 25, Subpart E.

f. Flammability Limit. The highest and lowest concentration of fuel in air by percent
volume that will sustain combustion is the flammability limit. A fuel to air mixture
below the lower limit is too lean to bum while a mixture above the upper limit is too rich
to burn. The flammability limit varies with altitude and temperature and is typically
presented on a temperature vs. altitude plot

g. Flammable Fluid. Flammable, with respect to a fluid (liquid or vapor), means susceptible
to igniting or to exploding. This includes any fluid which can burn such as fuels,
hydraulic fluid (including phosphate ester based fluids such as “Skydrol”), petroleum and
synthetic oils, and some ice protection fluids.
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PPIHWGDRAFT3.doc

h. Flammable Fluid Leakage Zone. Any area where flammable liquids or vapors are not
intended to be present, but where they might exist due to leakage from flammable fluid
carrying components (e.g. leakage from tanks, lines, etc.).

i. Flash Point. The minimum temperature at which a flammable liquid will produce a
flammable vapor/air mixture at sea level ambient pressure per the applicable fluid
specifications and test procedures.

j. Flammable Fluid Ignition Source. A heat source, which is anticipated to occur under the
Airplane Operating and Environmental Conditions, which has sufficient temperature
and/or energy to initiate combustion of the flammable fluid in question.

k. Maximum Allowable Surface Temperatures. A temperature 50°F below the autogenous
ignition temperature, which can be conservatively considered not to be an ignition source
without further substantiation, per general industry/FAA practice.

l. Nominal Ignition Source. A flammable fluid ignition source, which is not associated with
a failure condition.

m. Potential Ignition Source. A flammable fluid ignition source, which is associated with a
failure condition.

n. Telltale Drain. A drain outlet system that allows identification of a leaking accessory in a
compartment that contains many accessories, or 2 manually activated device, which is
used to determine whether fluid has flowed through a drain line or shroud.

o. Vapor Barrier. A barrier installed to confine liquid or vapor within a fire zone or
flammable fluid leakage zone.

4. BACKGROUND.

a. General Flammable Fluid Fire Protection. §25.863 addresses flammable fluid fire
protection for areas of the airplane subject to leakage of any flammable fluid. §25.863
requires minimization of both the probability of ignition of leaked flammable fluids and the
hazard if ignition occurs. In this regard, the purpose of this AC is to provide compliance
guidance for §25.863 and to minimize past inconsistencies in the following areas:

o Applicability of §25.863

e Definition of ignition probability and hazard minimization and their relationship to
each other and to the more general requirements of §25.901(c)/25.1309, particularly
with regard to different types of fluids and leakage and ignition scenarios.

* Role of drainage and ventilation in showing compliance.

b. Designated Fire Zone /Drainage and Ventilation. A common cause of airplane fires has
been the ignition of leaked flammable fluids. One primary means of mitigating such fires,
which is required by §25.1187 for designated fire zones, is to prevent the accumulation of
flammable liquids by safely draining the liquids away from the airplane, both in flight and
on the ground, and to prevent the accumulation of flammable vapors as well as the
formation of a flammable mixture by providing adequate ventilation. In this regard, the
purpose of this AC is to provide guidance on what factors should be considered in the
design of flammable fluid drainage systems and ventilation systems, and to describe a
means of showing compliance with the sections of the FAR that address these systems.
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5. FLAMMABLE FLUID FIRE PROTECTION COMPLIANCE (§ 25.863).

5.a. Applicability and Zone Classification.

§25.863 is applicable to areas of the airplane that could be exposed to flammable fluid leakage
from airplane systems. The origin of the leakage could be a different area of the airplane than the
area exposed. §25.863 is not applicable to the following areas or situations, which are addressed
by other regulations:

e Areas normally containing flammable fluid, such as the interior of flammable fluid system
tanks, components, and plumbing.

e Flammable fluids not associated with airplane systems, such as those contained in cargo,
baggage, personal possessions, and cabin stores.

e Flammable fluid leakage caused by a crash or wheels up landing, engine or APU rotor non-
containment or case burst or case burn through, or catastrophic failure of primary structure.

An analysis of leak sources and leak paths should be conducted per §25.863(b)(1) and (d) to
determine which areas should be classified as flammable fluid leakage zones. If analysis is
insufficient to predict whether an area is subject to flammable fluid exposure from a source
outside the zone, either tests can be conducted per 6 b. or it can be conservatively assumed that
the area is exposed to the leakage. When analyzing failures that cause leakage, it is appropriate to
consider the anticipated failure sequence. For example, leakage due to cracks or sealant
degradation in integral fuel tanks would be expected to progress through low rate seeping and
dripping type leaks and may be detectable prior to reaching higher leakage rates. On the other
hand, leaks involving high pressure fluid lines and components could progress fairly rapidly to a
spray type leak, which can be more critical than a higher rate streaming type leak, especially for
high flash point fluids.

Section 5.b. below discusses hazard minimization concepts, Section 5 c. below discusses various
tools available for flammable fluid fire protection, and Section 5 d. below discusses applicability
of the hazard minimizations concepts and tools to various airplane areas, flammable fluid types,
and scenarios. Figure 5.a-1 presents a flow chart for determining compliance of a particular area
with 25.863. In this Figure, references in brackets, e.g. {3.c}, refer to the relevant Section of this
AC.
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FLOW CHART FOR §25.863 COMPLIANCE.
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5.b. Hazard Minimization and Relationship with 25.901(c)/1309

§25.863(a) requires that:
In each area where flammable fluids or vapors might escape by leakage of a fluid system,
there must be means to minimize the probability of ignition of the fluids and vapors, and the
resultant hazards if ignition does occur.

There has previously been little available guidance or interpretation of the meaning of
minimizing the probability of ignition or minimizing the resultant hazards if ignition does occur.
Further, there has been little guidance or interpretation regarding the relationship between these
two objectives. That is, as the probability of ignition goes down, does what must be done to
“minimize” the resultant hazards if ignition does occur?

There have been accepted means of compliance for various generic airplane zones and types of
flammable fluids, which are discussed further in the individual sections below.

Hazard minimization can be considered to be that which is technically feasible and economically
practical. As a minimum, since the hazards associated with flammable fluids are not excepted
from §25.901 or §25.1309, acceptable flammable fluid fire protection must comply with the
following §25.901/1309 related requirements:

Under §25.901(c):
o No single or anticipated combination of failures or malfunctions shall jeopardize the
safe operation of the airplane.

Under §25.1309:

e Catastrophic effects resulting from ignition of flammable fluid (liquid or vapor)
leakage shall be extremely improbable and not be caused by a single failure.

e Hazardous effects resulting from ignition of flammable fluid (liquid or vapor)
leakage shall be extremely remote.

o Major effects resulting from ignition of flammable fluid (liquid or vapor) leakage
shall be remote.

e Information concerning unsafe system operating conditions must be provided to the
crew to enable them to take appropriate corrective action

Service experience has shown that the single most important aspect of these requirements is the
prevention of catastrophic effects due to a single failure. This means:
o A single failure, such as a wire chafing on a tube, may not cause both a leak and an
ignition source.
o If the single failure is a leak, an ignition source may not be present under normal or
anticipated latent failure conditions.

Compliance methodology should be generally consistent with AC 25.1309-1, however it is noted

that there may be more reliance on fail safe design, qualitative assessment and engineering
judgment than quantitative probabilities. This is due to practical limits on determining and
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justifying quantitative probabilities for some flammable fluid leakage and ignition scenarios.
Further “minimization” beyond that required to comply with §25.901/1309 is often not
“technologically feasible or economically practicable”. However in those cases where it is,
compliance with §25.863 requires that further “minimization” be provided. This could apply to
either further minimization of the probability of ignition or further minimization of the resulting
hazards if ignition does occur.

5.c.

General Protection Considerations.

(1) Ventilation and Drainage.

Unlike the requirements for designated fire zones, drainage and ventilation are not
specifically required for compliance with §25.863. They can, however, be useful means to
address the requirements for both the ignition probability minimization and hazard
minimization if ignition occurs. The degree of effectiveness will vary with the type of fluid
leakage characteristics and ignition scenario(s). In addition, drainage is useful for detection of
slow leaks so as to avoid prolonged exposure or progress to a more severe leak. Several
examples of effectiveness of drainage and ventilation for various situations are shown in
Table 5.c-1.

In cases where drainage or ventilation is determined to be effective, the substantiation

guidelines per Section 6 should be considered. Strict compliance with the guidelines of
Section 6 may not be necessary, depending on the specific situation.
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Condition Drainage Effectiveness Ventilation Effectiveness
Slow leak and/or limited | Drainage is effective in limiting Ventilation is effective in
leakage quantity of a fluid | size and duration of pools (and prevention of explosive

with a relatively low
flashpoint 1in relationship
to compartment and fluid
temperature.

fires) and in leak detection and
repair, although leak detection may
not be effective for very small
leaks.

ignition and should minimise
probability of flammable
vapor contact with an ignition
source.

More rapid leak and/or
higher leakage quantity of
a fluid with a relatively
low flashpoint in
relationship to
compartment and fluid

Drainage effectiveness reduces as
leak rate increase relative to flow
capability of drains.

Drainage is effective in leak
detection.

Ventilation effectiveness
becomes less as vapor
formation rate increases
relative to ventilation rate.

temperature.
Non-spray type leak of a Not generally susceptible to Not generally susceptible to
fluid with a relatively high | ignition of pools, so that drainage flammable vapor formation

flashpoint in relationship
to compartment and fluid
temperature.

may be less beneficial in
prevention, but still limits
magnitude if ignition occurs. Note:
Assumes pool not heated by a fire.
Drainage is effective in leak
detection.

so that ventilation may not be
beneficial.

Spray type leak

Limited effectiveness in preventing
fire if the spray contacts an ignition
source, but still limits magnitude if
ignition occurs.

Drainage is effective in leak
detection.

Limited effectiveness if the
spray contacts an ignition
source.

Table 5.c-1

Drainage and Ventilation Effectiveness

additional fluid data.

Note

Relatively high flashpoint in relationship to compartment or fluid temperature means a
significant difference on the order of 150° F (83° C). Based on this criterion, all fuels,
alcohols, and petroleum based oils or hydraulic fluids will be generally considered relatively
low flashpoint in at least portions of the operating envelope. Synthetic oils and hydraulic
fluids may be considered relatively high flashpoint, depending on the assessment of
flashpoint in relationship to compartment or fluid temperature. Refer to Appendix A for
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(2) Separation Of Leakage from Ignition Sources (Nominal and Potential).

Separation of leakage and ignition sources is a fundamental tool in minimizing the
probability for ignition, particularly with respect to preventing a single failure from causing
both leakage and ignition.

Analysis should substantiate separation of leakage sources and ignition sources. As stated in
AC 43.13-1A, an arc fault between an electrical wire and a metallic flammable fluid line may
puncture the line and result in a serious fire. When wiring is run parallel to or crossing
flammable fluid lines, maintain as much separation as possible. Wherever possible, locate
wires above or level with the fluid lines and not in the same vertical plane. This helps reduce
the likelihood that flammable fluid leakage will impinge upon wiring and that any hot
materials liberated due to wire arcing is less likely to fall onto and melt into flammable fluid
lines. Wherever possible maintain a minimum separation of six inches. In tight spaces (such
as the engine strut) where separation is reduced, install clamps or insulating material to assure
fluid line contact and arcing are not possible. Based on in-service experience, the minimum
clearance between wiring and flammable fluid carrying lines should not be less than one inch
during worst case failure conditions, taking into consideration, relative motion of aircraft
structure due to wing deflection or engine movement and manufacturing tolerances. The
failure conditions to be considered include such things as: clamp, bracket, or other attachment
failures for the plumbing and wiring and wire failure that would cause the wire end to
protrude from its normal routing. Separation also applies to other potential ignition sources,
such as hot gas components, energy storage devices and mechanical components, considering
their associated failure modes.

Note
Service experience has shown that wiring, especially relatively high power wiring, in contact
with or in proximity to flammable fluid lines can cause both the leak and ignition source and
1s a prevalent cause of actual flammable fluid ignition events.

(3) Isolation of Ieakage from Ignition Sources (Nominal and Potential)

Isolation of flammable fluid leakage and ignition sources consists of physical barriers which
will prevent contact between leakage, including vapors, and all ignition sources. Of particular
interest is isolating high pressure leaks from ignition sources. Typical means of isolation
include shrouds around flammable fluid carrying plumbing and components, double walled
fuel tanks, and transparent secondary coatings on integral tanks, which prevent leakage from
sealant leaks or structural cracks, but permit detection of these leaks. The volume between
the fluid boundary and the isolation means should not contain any ignition sources, and
should be ventilated and drained to either outside the airplane or another area where the
presence of flammable fluid leakage will be detected before the isolation means is
compromised. Isolation is normally accepted as a means of compliance with §25.863,
provided that following is shown,
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o The isolation means is capable of flowing expected leak rates without leaking or failing
itself.

The isolation means is expected to remain intact and effective between normal
inspections and/or overhauls.

¢ Drainage of fluid from the isolated volume exit is shown to comply with §25.863, and
is reasonably detectable during ground pre-flight or routine inspection.

Where a fluid leak is expected to result in ignition, it is shown that a single failure,
including structural failure, will not cause both a leak and failure of the isolation
means.

Partial isolation can also be effective in some situations to minimize both the probability of
ignition or the resultant hazard if ignition occurs. One example is the use of baffle ribs in
wing leading edge to allow leakage drainage without the leakage migrating to other areas that
could increase both the probability of ignition and the size and hazard of the fire if ignition
occurs. Another example is the use of wiring conduits or other forms of local shielding to
minimize leakage contact with potential ignition sources. This is particularly applicable to
situations involving high flash point fluids where the main ignition hazard involves a
pressurized spray.

(4) Component Qualification.

Components located in flammable fluid leakage zones should be qualified to show that they
are not nominal ignition sources. Electrical components may be qualified for use within
flammable fluid leakage zones by showing the unit meets the appropriate criteria such as the
explosion proof requirements as defined in AC 25-16, e.g. Section 9 of RTCA Document
DO-160/ED14 or BS 3G-100. Other components must be shown to be free of potential
arcing or friction ignition sources and have maximum surface temperatures with margin
below the autogenous ignition temperature of the flammable fluid that could exist within the
zone.

Requirements for components to be qualified as not being ignition sources in failure
conditions will vary considerably depending on the failure modes and probability, the leakage
and ignition scenario involved, and the other means used to minimize the probability of
ignition.

Note
Ignition Potential of Equipment

Determination of ignition potential for equipment may involve considerations additional to
qualifications per RTCA DO-160/EB14, Section 9, for the following reasons:

Category A explosion-proofness may not be applicable for all equipment, and it does not
address ignition potential of faults in wiring connecting to the equipment.

Category E or H equipment testing showing absence of ignition potential in normal operation
is necessary in flammable fluid leakage areas, however, it is also necessary to consider
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ignition potential and probability under fault conditions.

Note
Maximum Acceptable Surface Temperature

While it has been generally accepted FAA, JAA and industry practice to use a maximum
acceptable surface temperatures of 50° F below the applicable fluid AIT (i.e., approximately
400° F/200° C for jet fuels), somewhat higher temperatures have been accepted in certain
cases if substantiated. For example, manufacturers have substantiated that the conditions
(ambient pressure, dwell time, fuel type, etc.) within certain flammable fluid leakage zones
are such that a higher value may be used. For example, maximum allowable pneumatic bleed
duct surface temperatures of 450°F., with a transient excursion up to 500°F. for a maximum
of two minutes has been approved. The excursion above 450°F. occurs only during failure
conditions such as an engine pneumatic high stage bleed valve failure or duct rupture.
Approval of these elevated temperatures has been based on compensating design features
such as cockpit indication of over-temperature and associated procedures to shutoff the
overheated system, insulated ducts, zone ventilation airflow which produces a lean fuel to air
mixture, and an automatic over-temperature shutoff of the pneumatic system so that the
temperature cannot exceed the accepted 450°F. value for more than two minutes

(5) Cooling Air Ducts.

The cooling air supply and/or discharge for any electrical, electronic or mechanical
equipment should be conveyed within the aircraft and discharged from the aircraft so as not
to create a hazard following failure of the equipment resulting in potential ignition sources
such as hot gases, flames, or friction sparks. Where required the cooling duct should be
fireproof and/or insulated.

(6) Condition Monitoring, Detection and Accommodation

Monitoring for, detecting and accommodating conditions which could contribute to a
flammable fluid ignition hazard is a common and effective aid in minimizing that hazard.
Condition Monitoring and Accommodations can take many diverse forms including:

e Looking for and detecting overboard drainage of flammable fluids during the pre-flight
“walk around” inspections. When combined with suitable dispatch restrictions when such
leakage is noted, this type of condition monitoring can help minimize the exposure times
associated with detectable leakage;

e “Overcurrent” and/or “Overheat” monitoring within flammable fluid tanks, pumps and/or
other flammable fluid carrying components. When an “overcurrent” or “overheat”
condition is sensed, accommodations are triggered either automatically or through crew
indications and procedures (e.g. thermal switches that automatically shut off overheating
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flammable fluid pumps, fluid tank temperature indications which combined with
operating limitations and crew procedures trigger isolation of overheating fluid systems,
etc.). This type of condition monitoring can help minimize the hazards associated with
exceedingly hot flammable fluids and/or fluid system components (i.e. ignition of
flammable fluids within the fluid system, leakage of hot flammable fluids, etc.)

e “Fire” and/or “Overheat” monitoring within a flammable fluid leakage zone (most
commonly used within designated fire zones). When a “fire” or “overheat” condition is
sensed, accommodations are triggered either automatically or through crew indications
and procedures (e.g. cockpit “Fire Warning” indication combined with crew procedures
to minimize the fire hazard (e.g. shutting off the flow of flammable fluids and/or
ventilation air into the zone, releasing fire extinguishing agent into the zone, etc.;
“Overheat” sensors used to detect hot air from an ECS duct burst and automatically shut
off ECS airflow; etc.);

e Detection and accommodation of other conditions known to cause flammable fluid
leakage, ignition sources, reduced ventilation or drainage, loss of some flammable fluid
fire protection means, or otherwise contribute to a flammable fluid ignition hazard (e.g.
circuit breakers to stop arcing due to shorted power wires, inspections/functional tests to
detect clogged drainage provision, selection of “closed’ as the “fail-safe” state for cooling
air valves, means to detect failures within the fire detection means, periodic maintenance
to assure fire extinguishing capability, etc.).

(7) Protection If Ignition Occurs.

In additional to minimizing the probability of ignition, §25.863(a) requires that the resultant
hazard be minimized if ignition does occur. As discussed in Section 5 b., this requirement is
additional to the safety requirements of §25.901(c)/1309, but minimization is associated with
constraints on technical feasibility and economic practicality.

Designated fire zones require the protection means outlined in §25.1181 through §25.1207,
which provide the required hazard minimization if ignition occurs (see Section 5 d.(1)
below). Nacelle areas behind firewalls and pod attaching structures containing flammable
fluid lines require the protection means outlined in §25.1182, which provide the required
hazard minimization if ignition occurs (see Section 5 d.(3) below). Other fire zones
(containing a nominal ignition source), wheel wells , and occupied areas are discussed further
in Sections 5.d.(2), (4) and (5).

For flammable fluid leakage zones, the following provisions have been generally accepted as
minimizing the hazard if ignition occurs.

e Provide ventilation in areas to minimize the amount of flammable vapors resident in
the zone.

e Provide ventilation to minimize the probability of the ignition being an explosion.

15



PPIHWGDRAFT3.doc

e Provide a means to shut off ventilation airflow, following flightdeck indication of a
fire.

e Provide the maximum practical amount and effectiveness of drainage so as to minimize
leakage volume available and provide detection to minimize multiple flight leakage exposure.
Note that this may vary by area and type and quantity of fluid. For example, it is usually not
practical to drain pressurized areas in flight. This could be acceptable for relatively low
quantities of relatively high flashpoint fluids, but other means would be necessary for lower
flashpoint fluids.

e In the case where some residual undrained fluid is present, or in the case where
drainage is not practical for all phases of flight, consider the effects of igniting the residual
undrained fluid. Special attention should be paid to critical structure and systems, other
flammable fluid systems and the spread of fire. It is necessary to consider independently
caused fires as an ignition source with respect to creating or igniting the leakage so that the
ignition would increase the hazard by adding to the size or intensity of the fire or causing it to
spread to other areas.

e If the above means do not adequately minimize the hazard, consider whether there are
other or additional practical means, such as improved drainage, isolation, etc., to further
minimize the hazard, or whether protection means, such as that associated with designated
fire zones are necessary.

5.d. §25.863 Compliance Considerations for Different Airplane Areas.

(1) Designated Fire Zones.

§25.863 is applicable to designated fire zones per §25.1181, however, in most cases compliance
with the fire protection requirements (§25.1181 to §25.1207) of 14 CFR 25, Subpart E, provides
inherent compliance with §25.863. The emphasis here, of course, is minimizing and preventing
the hazardous effects of fire, since it is inherent within the philosophy of designated fire zones,
that ignition sources are anticipated - nominal ignition sources.

However if design features result in an unusually high probability of fire, additional effort may be
required to show compliance with §25.863. If for example the unusual failure rates or modes of
a component resulting in a flammable fluid leak or ignition source were high enough to
significantly increase the probability of fire in the designated fire zone, then additional means
would be necessary under §25.863 to minimize that probability. For example, §25.863 wouldn’t
allow an electrical power feeder cable to be attached to a fuel feed pipe, even within a designated
fire zone.

(2) Fire Zones.
Other fire zones are those that are subject to flammable fluid leakage and contain a nominal

ignition source. Wheel wells, discussed further in Section 5 d.(4), may be one example, but there
may be others for specific airplane designs. As previously discussed in Section 6 c.(3), one

16



PPIHWGDRAFT3.doc

acceptable compliance means is isolation so that the zone is no longer subject to leakage and,
therefore is no longer classified as a fire zone. In the event that this is not practical, the various
means of protection prescribed for designated fire zones should be considered and applied as
appropriate.

(3) Areas Adjacent to Designated Fire Zones.

These areas can include pylon, strut, and nacelle areas behind the firewall, fan cowls that are not
designated fire zones, and areas adjacent to many different types of APU compartments. The
nacelle areas may include wheel wells in some cases.

The firewall boundary may constitute an ignition source in the case of a fire in the designated fire

zone. There have been several accepted means of addressing §25.863 with respect to this

situation:

e Use insulation, compartmentalization or other means so that firewall surfaces of these areas
do not become hot enough to be an ignition source for the fluids involved, or:

o Substantiate that the fire in the Designated Fire Zone will not itself cause flammable fluid
leakage in the adjacent area, and that the combined probability of the fire and an independent
failure causing flammable fluid leakage meets both the applicable fail-safe requirements of
§25.901/1309 and the “minimization™ criteria discussed above. Include the anticipated degree
of latent leakage and resulting ignition susceptibility and effects.

Note
Substantiation of the absence of latent leakage sufficient to cause a hazard for this option
could be difficult, depending on airplane size, configuration, and leakage flow paths.

In addition, fire protection requirements for some of these areas (nacelle areas behind firewalls
and engine pod attaching struts)are specified by §25.1182. These requirements can be considered
in showing compliance with §25.863, but they do not inherently show compliance by themselves
since they do not address minimizing probability of ignition.

(4) Wheel Wells.

Wheel wells generally contain flammable hydraulic fluid, may be subject to fuel leakage, can

contain nominal ignition sources (e.g. hot surface ignition source resulting from brake usage or

dragging brakes) and require specific single failure consideration with respect to tire burst, tire

tread debris and flailing.

Due to the wide variety of designs, it is not practical to provide acceptable means of compliance

for each specific design. However, the following is a list of design features that have been used in

various combinations for hazard minimization and compliance:

e Design considerations required to show compliance to §25.729(f) (considerations for wheel
and tire failures and brakes overheat). .

e Installation of fluid systems, especially fuel, so that leakage does not enter the wheel well.

o Inherent drainage and ventilation provided by not using completely sealed wheel well doors.
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e Volumetric fuses on brake lines or other brake design features to limit amount of hydraulic
fluid that can feed a brake fire.

e Means, such as shrouds, to minimize the probability that leaking flammable liquids would
contact a hot brake surface.

o Installation of wheel well overheat/fire detector combined with procedures to extend the gear
or otherwise cool/extinguish the fire if an overheat/fire is detected.

o Installation of brake temperature indication combined with procedures to not retract the gear
(or to extend the gear if retracted) until the brake temperatures are within limits.

e Mechanical shielding or sleeves on electrical wire bundles.

(5) Occupied / Pressurised Areas.

Passenger and crew compartments and areas connected to them, such as pressurized avionics,
baggage or cargo areas, should be considered to contain nominal ignition sources, notably carry-
on articles and galley service equipment. Installation of flammable fluid tanks, lines and other
flammable fluid carrying components in these areas should be avoided.

Further, §25.967(e) requires that fuel tanks must be isolated from personnel compartments by the
kinds of measures outlined in section 5.c.(3). Best current practice for compliance with §25.863
is that all flammable fluid carrying lines and components, within the personnel compartments are
also isolated by vapor proof and liquid proof enclosures (e.g. shrouding). Where tanks (in their
isolation enclosures) are located in baggage or cargo compartments, §25.855(e) requires evidence
to show that there is no risk of damaging the tank or its equipment, from the movement of cargo,
to create a fire hazard.

While not best practice, unshrouded installations within these areas have been found acceptable
for higher flash point fluids, such as MIL-H-83282, MIL-H-87257 or phosphate esters, provided
they have flashpoint and auto-ignition temperatures much higher than compartment and
component temperatures and provisions are present to keep spray type leakage from contacting
any ignition source (nominal or potential). These provisions can include installation routing and
shielding of spray paths by either adjacent structure or dedicated shield. Drainage provisions
should be used to minimize puddling and maximize detectability of leaks, although it may be
acceptable for drainage to not occur when the airplane is pressurized depending upon the
situation, such as potential leakage rates and quantities.

It should be substantiated that air inlets for these areas, including those used or present during
non-pressurized flight, will not ingest flammable fluid leakage from another part of the airplane.

(6) Areas Containing Electrical and Electronic Equipment.

Note

The considerations below apply to all electrical or electronic equipment subject to
flammable fluid leakage, however the complexity and practicality of failure analysis is
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magnified in areas with large amounts of electronic or electrical equipment simply due to
the number of components, wire bundles, failure conditions, etc., involved.

For airplanes containing dedicated electronic and electrical equipment bays that are isolated from
exposure to flammable fluid leakage. Substantiation that such areas are not exposed to flammable
fluid leakage from other parts of the airplane, such as through cooling or pressurization airflow
paths is all that’s required to demonstrate that 25.863 does not apply.

It may be unavoidable that some areas of the airplane (e.g. tail cones and nose compartments)
will contain both significant amounts of electrical and electronic equipment, and potential
flammable fluid leakage sources. In these cases compliance with 25.863 must be demonstrated.

Zonal analysis and physical minimization should show that all flammable fluid components are
protected against single failures causing both a leak and an ignition source, as previously
discussed. The following additional provisions have been found acceptable:

For fuel or lower flashpoint hydraulic fluids, such as MIL-H-5606:

¢ Isolation provisions discussed in Section 5.c.(3), or

e For one piece lines (including lines with permanent fittings of integrity equivalent to the line)
with a large design margin, substantiation that the electrical/electronic equipment will not be
a nominal ignition source, per Section 5.c.(4), combined with compartment drainage and
ventilation. (Using accepted design practices, the leakage probability is low enough that
multiple failure requirements are typically met without specific additional substantiation.)

e For higher flashpoint hydraulic fluids, such as MIL-1-23282, MIL-L 87257 or phosphate
esters: Substantiation that there is a large margin between the temperature of the
electrical/electronic equipment in normal operation and that required for ignition.

e Minimize the probability that flammable fluids will spray or leak directly into/onto
electrical/electronic equipment by means of location or spray/leakage barriers (using
accepted design practices, the combination of low leakage probability for critical spray type
leaks and low probability of ignition is low enough that multiple failure requirements are
typically met without specific additional substantiation.)

¢ Drainage provisions should be used to minimize puddling and maximize detectability of
leaks.

When it is necessary to prevent exposure of these areas to flammable fluid leakage from adjacent
areas, ventilation that provides a positive pressure differential between the compartment and the
adjacent area has been found to be acceptable.

(7) Areas containing Hydraulic System Components.

Areas containing Hydraulic System Components are generally susceptible to hydraulic fluid
leakage, and can contain nominal ignition sources (e.g. hot surface ignition source).
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Due to the number of substantially different type designs, providing acceptable means of
compliance for each type is not practical. Nevertheless, the following is a list of design features
that have been used in various combinations to minimize the probability of ignition and any
resulting hazards.

o Design precautions taken to limit the hydraulic fluid quantity susceptible to be spilled.

e Permanent type couplings (swaged) used wherever possible.

Flammable fluid carrying components located so as to minimize the potential for flammable
fluid leakage to contact nominal or potential ignition sources.

o Dedicated design features provided to keep flammable fluid leakage or spray type leakage
away from ignition sources (e.g. dedicated shield or spray covers).

Adequate drainage paths provided to minimise puddling and maximize detectability of leaks.

e Adequate ventilation provided to minimise the hazards from flammable vapors (temperature
reduction and purging).

e Temperature indications installed where abnormally high temperatures would increase the
flammable fluid fire hazard (e.g. hydraulic fluid tanks, high power consumption electrical
equipment, other potential ignition sources). Where practicable, the potential sources of
overheating should be provided with an automatic cut off device (e.g. hydraulic pump
overheat/over-current cut-off).

o Low level indication installed on hydraulic tanks leading to application of appropriate
automatic/manual procedures.

e Safe discharge of electrostatic charges ensured by using appropriately bonded components
including earthed, screened conductor wires.

6. Drainage and Ventilation Compliance (§25.1187).

6 a. Analysis.

(1) Zone Classification.

The drainage and ventilation requirements of §25.1187 apply to designated fire zones per
25.1181, to nacelle areas immediately behind the firewall per 25.1182, and to each portion of
any engine pod attaching structure containing flammable fluid lines per 25.1182, and to
engine cowlings per 25.1193. FAA/JAA interpretive policy excepts fan cowl zones from
being classified as designated fire zones provided that they do not contain an accessory
gearbox or other nominal ignition sources. If they are subject to flammable fluid leakage, they
are classified as flammable fluid leakage zones.

(2) Leak Source and Drainage Analysis

The purpose of this analysis is to:

- Establish where leaks could occur and introduce measures to minimize leak rates where
possible;
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- Determine the anticipated maximum leakage rates for each leakage source,
- Confirm that adequate drainage is provided in the necessary locations,
- Identify where the drained fluid goes and show that no additional fire hazard will occur.

) Analysis Vs. Test. In some cases, it can be shown that leakage from unintended places
and impingement on other parts of the airplane is clearly not possible. In these cases it
may be permitted to show compliance by analysis. The analysis must show that the
drainage system will perform under all intended flight conditions, and it must be
substantiated that unfavorable pressure gradients do not exist under normal flight
conditions so that the drainage system will function as intended. If there is any doubt
about the analysis validity, then tests per 6.b. must be conducted.

(i)  Safety Implications. An analysis of the design should be conducted per the
requirements and guidance of 25.901(c) to evaluate the safety implications of the potential
leak sources for each fire zone. Special attention should be paid to failures which can
result in large uncontrolled leaks that will exceed the drainage system design flow rate.
Examples of large uncontrolled leaks that have occurred in the past include: engine fuel
supply line coupling failures due to over tightening or mis-assembly of the coupling
without the packing (o-ring), unsecured fuel filter, high pressure fuel line failure due to
fatigue cracking and secondary fuel/vapor barrier failure due to cracking or
misapplication.

(ii1) Typical Drainage Rates. Typically, drainage systems should provide adequate capacity
to handle fluid flow rates that could occur due to failure of a single seal, or cracking of
high pressure lines. Drainage rates may also need to accommodate drainage of fluid
trapped downstream of firewall shutoffs in a timely manner as needed to meet the
requirements of 25.1189(e). It is not typically expected that drainage systems be capable of
accommodating large leaks since they will be mitigated in other ways per 25.901(c). For
example, many current airplanes were certificated based on demonstration of the drainage
system flow capacity of one gallon per minute. This rate was established by analysis of
the maximum leak possible when one o-ring seal was omitted from a fuel line coupling.
Conversely, drainage rates traditionally do not accommodate the very large leakage rate
that would result from the total separation of a main fuel feed line or hose. This is because
the foreseeable failure modes of main fuel lines and hoses are traditionally limited to
progressive failures whereby the resulting leakage can be detected and safely
accommodated before complete separation occurs. In any case, the maximum anticipated
leakage should be shown to comply with 25.901(c). The applicant should establish the
proper drainage rate based on analysis of potential leaks sources within the zone.

(iv) Prevention of Excessive Leak Rates. Means to assure that leakage rates will remain
within available drainage capacity can include, but are not limited to:
¢ installation of telltale drains that will provide maintenance awareness of small leaks;
e fail safe features on connections (such as shrouds around couplings, double attachment
of fuel filters, and reduced flow areas around seal retention plates within couplings to
restrict flow if seal failure occurs);
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e isolation of high pressure leak source drains from low pressure leak source drains to
preclude back flow into low pressure systems;

o location of drain lines away from heat sources that are of sufficient temperature to
cause clogging due to residual carbon build-up (coking);

o installation of graduated/increased area drain screens over drain inlets to preclude
clogging by debris, and drain line design to prevent ice clogging; and

e establishing damage tolerant safe lives for fuel lines, hoses and other components
whose failure could create excessive leak rates.

One example of a drain screen that has been used for this purpose is a "finger screen" that

extends vertically from the drain inlet and allows passage of fluid if debris collects

around the base of the screen.

Production and Maintenance Considerations. Airplane drain problems have occurred
due to manufacturing discrepancies that resulted in failure of the drainage or sealing
systems to perform their intended function. The drainage system analysis should also
establish that type design manufacturing and inspection processes and procedures are in
place to assure that necessary sealing provisions perform their intended function.
Similarly, instructions for continued airworthiness per §25.1529 should insure that this
capability is retained in service.

Drain Location and Drained Fluid Path. After the leak source analysis has been
performed, the consequences of a maximum foreseeable leak should be evaluated to
assure that a hazardous condition is not created. Sealing of compartments should be
adequate to allow build-up of fluids without migration of fluid into areas where ignition
could occur. The location of flammable fluid overboard drain outlets is critical in
providing a design, which minimizes ignition of leaked fluids following drainage. The
following guidelines can be useful in locating flammable fluid drain outlets:

(A) Overboard drain outlets should be arranged such that flammable fluids do not collect
on the airplane when the airplane is stationary on the ground.

(B) Drain outlets should be located downstream of areas where drained fluid may reenter
the airplane in any operating condition where it could cause an additional fire
hazard.

(C) Outlets should be designed and/or located to meet the lightning requirements
of §25.581 and § 25.954.

(D) Outlet location and line routing should be evaluated to assure there are no restrictions
because of water traps that result in the accumulation of water or ice.

(E) Fire hazards created by flammable fluid exiting a drain and impinging or running
along the outside of the airplane have been prevented by extending the drain mast
beyond the boundary layer. Installation of a vortex generator on the drain mast
upstream of the outlet may facilitate dispersion of the fluid and eliminate hazardous
impingement on the airframe.

(3) Ventilation Analysis.
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Fire zones must be ventilated to prevent the accumulation of flammable vapors, so that,
should a leak occur, the likelihood of ignition is reduced. Accepting that there may often be
pockets of stagnation in a fire zone and some conditions where effective ventilation flow
cannot be provided, a minimum target of five bulk volume air changes per minute, has been
accepted as being effective in reducing the formation of a combustible mixture from a leak
that does not form a flammable fluid mist. However, it is accepted that this target may not
always be achievable during ground operations. Analytically determined ventilation rates
should be validated by flight test results e.g. by measuring pressures within each zone and
calculating airflow rates using known areas and the differential pressures. Ventilation can
also be inferred by analyzing the fire extinguisher concentration dissipation rate measured
during fire extinguishing tests, provided that the resulting ventilation rate is corrected for
critical flight conditions using validated analytical methods or test data.

6 b.Test: In cases where demonstration by analysis cannot be shown, compliance of
compartment sealing and drainage provisions can be substantiated by test. Both ground and
flight tests are normally required. As with any FAA/JAA certification test program, the applicant
submits a certification plan proposing analysis methods and test conditions, and this plan is
approved before the FAA/JAA will conform test articles or witness tests.

A test fluid dispensing system is installed in the airplane with nozzles located to spray into areas
where potential leaks would occur. The spray should be dispersed in a manner representative of
the potential leakage sources so that any unintended leakage paths will be apparent. Fluid spray
bars consisting of a flexible tube with perforations have been used in the past to simulate leakage
from flammable fluid lines (such as the engine pylon/strut compartments). The selection of test
fluid spray rates and dispersion patterns should be adequate to support the objectives of the
testing. Measurement of pressure gradients during flight testing is also sometimes used to
validate the drainage capacity analysis in 6.b.(2)(i).

(1) Ground Test. A static ground test should be performed to demonstrate that no hazardous
quantities of fluid can be trapped within a fire zone and to make an assessment of the
overall suitability of the drainage paths. As a minimum, this test should be performed in a
normal ground attitude. However, the effects of other attitudes should be taken into
account either by analysis or additional testing. This test has been performed by:

e determining the amount(s) and location(s) where dyed fluid (usually water or a
water/glycol mixture) should be introduced to adequately “wet” the area under test and
making suitable provisions to do so;

¢ coating the area under test with a dye exposing substance such as powdered soap or a
suitable paint to provide a means to visualise both the adequacy of “wetting” and the
drainage characteristics in critical areas;

e introducing the pre-determined measured amount(s) of dyed fluid (Note: typically 1 to
4 U.S. gallons (4 to 15 liters) distributed around each potential leakage source) and
measuring the amount of fluid that is recovered from the compartment drains;
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e computing the net “undrained” fluid, inspecting the area under test, and making an
adequate accounting of the location of all the fluid; then
e establishing that the “undrained” fluid is not a “hazardous quantity”.

While there are no simple universally accepted criteria for what constitutes a “hazardous

quantity”, the following guidance should be taken into account:

e the location of all significant amounts of “undrained” fluid should be identified;

o the drainage paths should not create any significant additional hazard,

e there should be no indication of excessive puddling (Note: individual puddles should
be smaller than 1.5 fluid ounces (4.1 cl.));

¢ the quantity of undrained fluid should be minimized (Note: one measure that has been
accepted for reasonably small volumes of test fluids is when over 90 percent of the test
fluid is recovered within 10 minutes and there is no practicable means to further reduce
the undrained volume); and

e the undrained fluid should not be located such that it substantially contributes to the
probability of flammable fluid ignition or the resulting hazard should ignition occur.

This ground test should be completed successfully before flight test demonstration of the
drainage system. The system should be dried if necessary after ground test to prevent
freezing.

(2) Flight Test.

(1) A flight test should be performed to demonstrate that the intended drainage paths and

compartment seals are effective under all anticipated operating conditions, such as those
listed in (iv) below, and to show that no fluid migrates to, or impinges on, an area of the
airplane where it would create an additional hazard. The flight test should also be used to
verify the assumptions in the ventilation analysis. The following test method has been used
successfully by applicants in the past.

(i1) The spray nozzle arrangement should be reviewed with the Airworthiness Authority
prior to the test flight. Flow rates of one U.S. gallons (4 liters) per minute from each spray
nozzle have been used, however, different rates or nozzle arrangements may be required to
simulate high pressure leakage patterns and provide coverage of the entire drainage zone.
The spray rates need not necessarily match anticipated leakage rates, as the test purpose is
to determine acceptable drainage distribution and paths. In fact, excessive spray rates may
make the tests less effective due to washing away of the detection compound. The flow rate
should be established based on results of the leak source analysis, and the suitability for
leak path detection. Where determination of drainage rate is necessary, this can be
accomplished by methods such as ground test measurement or analysis corrected for flight
test measured differential pressures, or direct in flight observation and correlation of fluid
spray injection versus drainage. The actual flow rate and drainage system function should
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be calibrated prior to the test. If pneumatic bleed is used for pressurization of the test fluid
dispensing system, the altitude and flight effects of pressure differentials on the flow rates
should be established to assure proper flow rates are achieved. The total volume of dyed
fluid sprayed into each zone along with the duration of the test conditions should be used to
validate the actual flow rate achieved during the flight test conditions.

(1ii) The test fluid should allow testing at anticipated temperatures such that the test fluid

will not freeze during the flight test conditions. Different colored dye can be sprayed into
each compartment if the various compartments are to be tested simultaneously so that the
source of the drained fluid can be identified. A dye exposing substance such as powdered
soap or a suitable paint provides a means to visualize the drainage impingement in critical
areas. Intemal and extemal surfaces of the airplane where fluid impingement or re-entry
are possible should be coated with the dye sensitive material. Flight through visible
moisture (including clouds) must be avoided to preclude washing away the soap and the
dye drainage pattern.

(iv) Due to the difficulty in predicting complex airflow pattems and the number of
different flight test conditions required, numerous flight test conditions are usually
required. Test fluid should be sprayed for 30 to 120 second test intervals during all critical
flight conditions such as takeoff, climb, cruise, sideslips, turns, descent, approach with gear
extended and during the flap transition to the extended position during the dye dump
condition, landing with and without reverse engine thrust.

(3) Test Results. The ground and flight tests are normally witnessed by an Airworthiness
Authority representative. Photos of the airplane prior to the flight test should be taken to
show the dye sensitive coating application. Post-test photos should be taken to document
the drainage patterns and to substantiate compliance. Evaluation of drainage test result is
often subjective in nature, but drainage of fluid into the following areas is typically
considered unacceptable.

(4) Passenger compartment, cargo compartment..

e APU compartment.

e APU exhaust - special design precautions may be required such as a drip fence to
guide fuel leakage away from the exhaust nozzle.

e APU inlet - uncontrolled drainage into the inlet may result in inability of the APU
fuel control to maintain control of the APU resulting in overspeed.

e Engine inlets or exhaust systems.

e Accessory compartments or areas where nominal ignition sources are expected to
exist at the time of the leak, such as the battery compartment, electronics bays, or
logo lights.

e Wheel well containing a nominal ignition source.

e Another compartment of the same engine or APU installation.

e A compartment containing an oxygen reservoir.
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e Any other area where an ignition source (including those caused by latent or
anticipated failures) is expected to exist while exposed to leaked fluid.

Test results may necessitate redesign of fluid drainage systems and therefore testing
should be scheduled accordingly. Relocation of drain masts, extension of drain masts,
installation of vortex generators on the end of the drain mast, installation of drip fences to
deflect flammable fluids away from critical areas, and implementation of revised sealing
procedures or modification of seal designs have been required on some airplanes in order
to obtain a satisfactory result.
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APPENDIX A

Flammability, ignition, and fire characteristics of aircraft fluids can vary widely depending on the
fluid, type of leakage involved and fluid and ambient conditions in the area subject to leakage.
This section provides some basic information on these characteristics that should be considered
in addressing flammable fluid fire protection. Additional, information is available in the
references, although complete information for all fluids or scenarios could require further

research or testing.

A.2 Flammability.

A fluid will be flammable when its vapor is mixed with air within a certain range of mixture

concentrations.

temperature. Characteristics of typically used aircraft fluids are as follows:

Fluid Flammability Range Flash Point at Sea Level
Vol. % Reference °F Reference

Fuels

Awviation Gasoline 1.3-7.1 2.d.(3) -49 2.d.(3)

JET B, JP-4 1.3-8.2 2.d.(3) 0 2.d.(3)

JET A, JET A-1, JP-8 .6-4.7 2.d.(3) 100 min Spec.

TS-1 80 min

Diester Oils

MIL-L-7808 1.0-12.0 MSDS** 437 2.d.(6)

MIL-L-23699 1.0-12.0 MSDS#** 440 2.d.(6)

Petroleum Hydraulic

Fluids

MIL-H-5606 180 min Spec.

Synthetic Hydrocarbon

Hydraulic Fluids

MIL-H-83282 401 min Spec.

Mil-H-87257 338 min Spec.

For equilibrium conditions, this will be a function of the fuel and air
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Phosphate Ester

Hydraulic Fluids

Skydrol 500 360 2.d.(6)
Type IV Class 1 320 min 2.d.(8)
Type IV, Class 2 320 min 2.d.(8)
Type V 300 min 2.d.(8)
Anti-Icing Fluids

Isopropyl Alcohol 2.0-12.7 MSDS** 53-60 MSDS**
ALS (TKS Fluid) 2.0-12.7 MSDS** 129-138 MSDS**

*Designation per SAE AS1241C.

**MSDS is Material Safety Data Sheet from one or more fluid suppliers.

Several additional factors related to flammability are as follows:

Equilibrium mixtures, or mixtures corresponding to laboratory procedures, do not usually
exist in aircraft fluid leakage situations.

The actual lower flammability limit is typically 10-20° F lower than the flash point, since the
flash point procedure involves downward flame propagation instead of upward. Fluid at the
flash point will not necessarily sustain flame. Some specifications include a fire point that is
somewhat higher than the flash point.

A pressurized spray can be flammable at lower temperature than represented by the
flashpoint. An extreme example is starting of an engine at —40 ° F or colder using JET A fuel.
The flammability is strongly related to degree of atomization and ignition energy, which can
be several orders of magnitude larger than minimum ignition energy.

A mixture that is non-flammable (too lean) at sea level can become flammable at higher
altitude. An example is JET A, for which the lower flammability limit decreases about .8 ° F
per 1,000 feet. Similarly, a mixture that is flammable at sea level can become too rich at
increased altitude.

Due to non-uniform mixtures, ventilation may not completely eliminate a flammable
condition. If a leak forms a flammable or too rich non-flammable mixture or spray at the
source, it is unlikely that ventilation will complete eliminate the flammability although it may
reduce the flammable volume further away from the source.

A.3 Ignition Properties.

A.3.1 General.
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Ignition of a flammable vapor depends on the mixture concentration, ambient pressure, and the
size, duration and temperature of the ignition source. This can range from an extremely small,
short duration, high temperature source such as a voltage spark to a large, long duration, lower
temperature source such as a large hot surface. Mixtures are most easily ignited when they are at
or slightly rich of the ideal stoichiometric mixtures and when they are at higher ambient
pressures, such as at sea level instead of at altitude.

A.3.2 Voltage Sparks.

A voltage spark consists of a spark arising from a voltage difference strong enough to jump the
gap between two electrical conductors. It is accepted that the minimum ignition energy for
hydrocarbon fluids under ideal conditions is approximately .20millijoules, although research
indicates that this value is statistical and ignition may only occur on the order of 1 in every 1,000
attempts. Similar data for high flash point synthetic fluids is not readily available, however it is
noted that the environmental conditions necessary to obtain ideal mixture conditions would be
rather extreme. Energy is given by the ideal formula
E=1/2CV?

Where E is Energy (joules); C is Capacitance (farads) and V is Electrical Potential (volts)

In an actual case the presence of inductance and resistance in the circuit makes it difficult to
determine the actual energy in the spark gap. In non-ideal conditions, such as near the lean limit,
or in a mist, or at high altitude, ignition energy can be as much as three or more orders of
magnitude higher (i.e., in the 1-10 joule range). Research, particularly in the fuel system
lightning strike field, indicates that electrical ignition sources are much more likely to be the
break spark or arc types, discussed below, however, research emphasis has been put on ignition
energies for voltage sparks because they are more easily quantified.

While AC25.981-1B describes 200 microjoules as the minimum ignition energy for typical
hydrocarbon fuels, it also advises (at least, for fuel tank ignition protection) that the applicant
applies an appropriate factor of safety when using this value. In the AC25.981-1B case, a factor
of safety of 10 is suggested.

A.3.3 Break Sparks and Arcs.

A break spark consists of continuing current across a gap between two electrical conductors,
which were originally in contact with current flowing, such as a switch opening. A simplified
formula for the energy is

E=1/2LP
Where E is Energy (joules); L is Inductance (henrys) and I is Current (amps).
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Although this does not account for duration factors which may be influenced by such parameters
as current, voltage, rate and amount of separation. The minimum ignition energies with break
sparks are typically two to ten times larger than those for capacitive sparks, although the
difference may be less with very fine wires and rapid separations such that heat losses to the
conductor surfaces are minimized.

An arc consists of ejection of molten conductor material where the current greatly exceeds the
conductor capacity. It is noted that it may be difficult to distinguish between break sparks and
arcs in some typical examples, such as shorting the terminals of a battery or a high voltage
conductor in contact with a tube, since the elements of limited contact area may produce arcs,
while intermittent contact may produce break sparks.

Finally, it is noted that in many, but not all, situations, such as the two examples given above,
discussions of minimum ignition energy can be somewhat academic since energy release can be
large enough that there is no doubt an ignition source is present.

A.3.4 Friction Sparks.

Friction sparks result from molten metal ejection or localized hot surfaces as a result of severe
abrasion or impacts of certain metals or other hard surfaces. Research indicates that aluminum
has low friction spark potential but that the potential for ignition of hydrocarbon fluids exists
with other common aircraft metals such as titanium, various steel alloys, and magnesium.
Ignitions have occurred at bearing pressures as low as 20-50 psi and rubbing speeds below 73
feet per second. The potential for friction sparks in a failure scenario would, of course, vary
considerably with the specific design and failure mode characteristics of that scenario.

A.3.5 Autogenous and Hot Surface Ignition.

The phenomenon of ignition by the contact of a flammable mixture with a hot surface is quite
complex. The lowest ignition temperatures obtainable are though laboratory testing to various
Autogeneous Ignition Temperature (AIT) procedures, in which the fluid sample is introduced in a
heated vessel such that the fluid, its vapor, and the surrounding air are all influenced by the
vessel temperature, and the conditions inside the vessel vary in a complex time-dependent
manner. Ignition delays can be up to 5 minutes, depending on the procedure.

Although AIT tests produce minimum ignition temperatures and can be considered safe, with a
suitable margin, the necessary conditions may not exist in realistic aircraft flammable fluid
ignition scenarios. The closest scenario would be when the hot surface is a large proportion of the
compartment surface and when there is minimum airflow. Much research has been conducted
into ignition temperatures for other conditions such as hot manifolds, rods, wires, etc., showing a
significant increase in hot surface ignition temperature as the hot surface size decreases.

Hot surface ignition temperatures increase with an increase in compartment airflow, however
available data indicate the relationship is not strong.
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A maximum surface temperature in a flammable leakage zone of AIT — 50°F is easily accepted
by the regulatory authorities as not being an ignition source. Demonstrating that a surface
temperature above AIT — 50°F is not an ignition source due to factors such as hot surface
geometry, compartment conditions, ventilation rates, flammable fluid leakage rates and specific
flammable fluid properties (other than AIT), while technically feasible, is often difficult to
validate.

There have been instances where surface temperatures exceeding the AIT — 50°F have been
deemed acceptable, when showing that ignition sources have been minimized. In these limited
instances, factors such as flight condition, time duration of the elevated temperature, flight deck
indication, automatic system response to elevated temperatures, and probability of failure
scenario have been given consideration as providing acceptable risk mitigation.

The applicant 1s encouraged to coordinate acceptable validation methods for surface temperatures

in excess of the AIT — 50°F in a flammable leakage zone with regulatory authorities as early in
the design process as possible.
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NOTE: This table also shows Hot Manifold Ignition Temperatures, which may be useful to an applicant in proposing an

alternate means of compliance.

Fluid

Minimum AIT In Air-°F

Hot Manifold Ignition Tem

erature-°F

Y
atmosphere

Vi
atmosphere

1 atmosphere

Reference

Spray

Stream

Reference

Fuels
Aviation
Gasoline

JET B, JP-4
JET A, JET
A-1,JP-8

1060
1100

1030
830
865

825
445
445

2.d.(4),(6)
2.d.(4),(6)
2.d.(4),(6)

920-1300
900-1200

2.d.(6)
2.d.(6)

Diester Qils
MIL-L-7808
MIL-1L-23699

735
775

2.d.(6)
2.4.(6)

1500
1500

1010-1300
1100

2.4.(6)
2.d.(6)

Petroleum
Hydraulic
Fluids
MIL-H-5606

1033

820

437
656

2.d.(6)
2.4.(6)

730-960
630-1080

2.d.(6)
2.d.(6)

Synthetic
Hydrocarbon

Hydraulic
Fluids

MIL-H-83282
Mil-H-87257

653 min

Spec.

1250

630-1080

2.d.(6)

Phosphate
Ester

Hydraulic
Fluids

950
750 min

2.d.(6)
2.d.(8)

1500

1440
1300

2.d.(6)
2.4.(8)
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Skydrol 500
Type IV Class
1*

Type IV,
Class 2*
Type V*

900 min
750 min

2.d.(8)
2.d.(8)

1300
1300

2.d.(8)
2.d.(8)

Anti-Icing
Fluids
Isopropyl
Alcohol
ALS (TKS
Fluid)

750-810

MSDS**

*Designation per SAE AS1241C.

**MSDS is Material Safety Data Sheet from one or more fluid suppliers.
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A.3.6 Hot Gas Ignition,

Hot gas ignition can occur when jets of hot gas are discharged into a flammable mixture.
Available data (Reference 1.d.(8)) indicates significantly higher ignition temperatures than for
hot surfaces of comparable size, as follows:

Ignition Temperature-°F
Hot Air Jet Dia.-In | N-Hexane JP-6 MIL-L-7808
1/8 1910 1985 1605
Ya 1630 1670 1530
3/8 1450 1500 1410
Y2 1280 1410 1250
3/4 1210 1290 1210

A.4 Fire Characteristics.

A.4.1 General.

Testing and service experience have shown that fire characteristics associated with leaking
flammable fluids can vary depending on the type of leak, type of fluid, and environmental
conditions in the affected compartment. Characteristics of various types of fires and resulting
considerations are discussed below.

A.4.2 Explosive Ignition.

This can occur when the flammable mixture becomes distributed to some degree of uniformity
throughout the compartment prior to ignition. Maximum pressure under worst-case conditions
(mixture at or slightly rich of stoichiometric, uniform mixture distribution, absence of a long,
narrow or convoluted propagation paths) is about eight times the initial absolute pressure.
Explosive ignition can also occur with a flammable mist distributed within a compartment, but
peak pressures are likely to be considerably lower.

Explosive ignition is likely to occur with more volatile flashpoint fluids, and is unlikely to occur
with high flash point fluids unless the fluid and compartment temperatures are higher than the
flashpoint.

It is noted that the ignition source may likely be remote from the leak source, contributing to the
build-up of a flammable mixture leading to explosive ignition.

Historically, prevention of explosive ignition has been addressed by compartment ventilation.
Ventilation is most effective in this regard for relatively small leak rates of volatile fluids.

34



A.4.3 Spray Fires.

Spray fires occur when a spray resulting from a small pressurized leak, such as a pinhole,
contacts an ignition source. The most important characteristic of spray fire is that ignition can
occur at temperatures well below the flashpoint, although at higher ignition energies and surface
temperatures than an ideal air / fuel mixture. Ignition is a characteristic of the degree of
atomization provided by the pressure and leak source. An extreme example, representing on-
purpose design rather than a failure condition, is turbine engine light-off at temperatures as low
as -40° F using fuel with a flash point higher than 100° F.

Service experience shows that spray ignition may be particularly liable to occur in the case of a
high energy electrical wire chafing against a pressurized fluid tube, since the electrical discharge
to the tube is capable of creating both a small spraying leak and an intense ignition source. This
can create a potentially hazardous fire in at least some higher flash point fluids, such as MIL-H-
83282, although the intensity or completeness of combustion may not be as great as with more
flammable fluids.

SAE AS1241C prescribes a spray test for phosphate ester hydraulic fluids, using a flame as the
ignition source, which requires that either the fluid will not ignite or will extinguish after an
initial flash. This specification only covers a specified range of conditions. Sustained ignition has
been observed in fire tests involving higher pressures and finer sprays. Therefore, additional
testing may be required if it is necessary to characterize the spray ignitability of phosphate ester
hydraulic fluids.

Historically, prevention of spray fires has been accomplished by a combination of isolation of
potential leak sources from ignition sources, and/or ensuring the potential ignition sources are not
sufficiently energetic to be an actual ignition source for the fluid involved.

A.4.4 Pool Fires.

Pool fires consist of burning at the surface of a pool of flammable fluid, which has collected in
the bottom of a compartment. They may also include burning along the leakage stream or drip
path between the leak source and the pool.

Pool fires can occur outside the flammable range of the fluid involved, however this condition
generally requires a more energetic ignition source, such as an existing flame, capable of raising
the temperature of a pool surface, and a slower rate of spread along the pool surface. For
example, tests have shown a spread rate of approximately 10 meters/minute for JET A at 80° F
compared to a flame spread rate of 220 meters minute for JET B at the same temperature.

Tests have shown that with a remote streaming source exposed to a flame, that pool fires occur
readily with fluids of equal or lower flash point than MIL-H-5606, but are much less likely to

occur with higher flash point fluids at temperatures well below the flash point.

A.5 Ignition Sources.
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The following Table gives examples of nominal and potential ignition sources, which need to be

considered, for §25.863 compliance.

The list is not to be considered definitive for any airplane

type; the actual nominal and potential ignition sources will be determined by the airplane design.

Passenger/cargo areas.

IGNITION MECHANISM

IGNITION Hot surface - Sparking or arcing Naked Flame Hot Fluid
SOURCE | Temperature >AIT-50°F (Air)
TYPE
Nominal Engine/APU casing. Electrical terminals | Exhaust gas.
Ignition Exhaust ducting. - non-sealed. Passenger areas.
source: HP bleed duct. Electrical

Brakes. equipment.

Electrical equipment. Passenger/cargo

Passenger areas. areas.
Potential Electrical cable - normal | Electrical cable - Torching flame. | Bleed duct.
ignition insulator. normal insulator. Electrical cable
source: Electrical cable - in Electrical cable - in | bundle/loom.

conduit. conduit. Electrical

Electrical cable Electrical cable equipment.

bundle/loom. bundle/loom. Engine/APU

Bleed duct. Electrical terminals | surge.

Electrical terminals - - non-sealed. Tailpipe fire.

non-sealed. Electrical terminals | Passenger/cargo

Electrical terminals - - sealed. areas.

sealed. Electrical

Firewall. equipment.

Air cycle machine Frictional sparks.

Electrical equipment. Passenger/cargo

Frictional heating. areas.
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Draft, September 29, 1999
ARAC WG Report Format 'd '
For §25.1189 Flammable fluid shut-off means

7

1 - What 1s underlying safety issue addressed by the FAR/JAR? [Explain the underlying;

rationale for-the requirem:

. Why does the requiremient exist?]

To limit the amount of flammable fluid flowing into the fire zone in the event of fire.

2 - What are the current FAR and JAR standards?
indicated below.]

Current FAR text:

FAR 25.1189 Shutoff means

(a) Each engine installation and each fire zone specified in FAR 25.1181 (a)(4) and (5) must have a means
to shut off or otherwise prevent hazardous quantities of fuel, oil, de-icer, and other flammable fluids, from
flowing into, within, or through any designated fire zone, except that shut-off means are not required for -
(1) Lines, fittings, and components forming an integral part of an engine; and

(2) Oil systems for turbine engine installations_in which all components of the system in a designated fire
zone, including oil tanks, are fireproof or located in areas not subject to engine fire conditions.

(b) The closing of any fuel shut-off valve for any engine may not make fuel unavailable to the remaining
engines.

(c) Operation of any shut-off may not interfere with the later emergency operation of other equipment, such
as the means for feathering the propeller.

(d) Each flammable fluid shut-off means and control must be fireproof or must be located and protected so
that any fire in a fire zone will not affect its operation.

(e) No hazardous quantity of flammable fluid may drain into any designated fire zone after shut-off.

(f) There must be means to guard against inadvertent operation of the shut-off means and to make it
possible for the crew to reopen the shut-off means in flight after it has been closed.

(g) Each tank-to-engine shut-off valve must be located so that the operation of the valve will not be affected
by powerplant or engine mount structural failure.

(h) Each shut-off valve must have a means to relieve excessive pressure accurmulation unless a means for
pressure relief is otherwise provided in the system.

Current JAR text:

JAR 25.1189 Shut-off means

(a) Each engine installation and each fire zone specified in JAR 25.1181 (a)(5) must have a means to shut
off or otherwise prevent hazardous quantities of fuel, oil, de-icer, and other flammable fluids, from flowing
into, within, or through any designated fire zone, except that shut-off means are not required for -

(1) Lines, fittings, and components forming an integral part of an engine; and

(2) Oil systems in which all components of the system in a designated fire zone, including the oil tanks, are
fireproof or located in areas not subject to engine fire conditions.

(b) The closing of any fuel shut-off valve for any engine may not make fuel unavailable to the remaining
engines.

(c) Operation of any shut-off means may not interfere with the later emergency operation of other
equiprnent, such as the means for feathering the propeller.



(d) Each flammable fluid shut-off means and control must be fireproof or must be located and protected so
that any fire in a fire zone will not affect its operation.

(e) No hazardous quantity of flammable fluid may drain into any designated fire zone after shut-off.

(f) There must be means to guard against inadvertent operation of the shut-off means and to make it
possible for the crew to reopen the shut-off means in flight after it has been closed.

(g) Each tank-to-engine shut-off valve must be located so that the operation of the valve will not be affected
by powerplant or engine mount structural failure.

(h) Each shut-off valve must have a means to relieve excessive pressure accumulation unless a means for
pressure relief is otherwise provided in the system.

3 - What are the differences in the standards and what do these differences result in?:
[Explain the differences in the standards, and what these differences result in relative to (as applicable)
design features/capability, safety margids, cost, stringency, etc.]

There are no differences that affect the design or compliance.

4 - What, if any, are the differences in the means of compliance? [Provide a brief explanation
of any differences in the compliance criteria or methodology, including any differences in either criteria,
methodology, or application that result in a difference in stringency between the standards. |

In the past both JAA and FAA allowed some aircraft manufacturers to do without a shut-
off valve for hydraulic systems. The regulation allows this due to its provisions for
otherwise preventing flow of a hazardous quantity, however, no guidance exists in this
context and application of this provision has been inconsistent. The means of compliance
for preventing hazardous quantity drainage following shutoff has also been inconsistent
due to lack of guidance.

5 — What is the proposed action? [Is the proposed action to harmonize on one of the two standards, a
mixture of the two standards, propose a new standard, or to take some other action? Explain what action is
being proposed (not the:regulatory text, but the underlying rationale) and why that direction was chosen ]

To draft an AC and report to provide criteria where a shut-off means is or is not
necessary. This includes defining what “hazardous quantity” means in the context of the
rule both in 1189(a) and 1189(e).

6 - What should the harmonized standard be? [Insert the proposed text of the harmonized standard
here}

Standard for the rule is already harmonized. Action is only to draft a report and AC.

7 - How does this proposed standard address the underlying safety issue (identified under
#1)? [Explain how the proposed standard ensures that the underlying safety issue is taken care of.]

Clarifies what “hazardous quantity” means and defines when a shutoff means is required,
and provides guidance to prevent use of a system which may allow a hazardous quantity
of fluid..



8- Relatrve to the current FAR, does the proposed standard 1 increase, decrease or

It maintains current level of safety for most applications. It increases the level of safety
for applications which may be required to install a hydraulic shutoff means where they
were not previously required to do so.

9 - Relative to current industry practice, does the proposed standard increase decrease or
mamtam the same level of safety“) Explarn [Smcem ;

It maintains current level of safety for most applications. It increases the level of safety
for applications which may be required to install a hydraulic shutoff means where they
were not previously required to do so.

What other options have been consideredand why were they not

No other options evident at this time..

1 1 Who would be affected by the proposed change? [ldentify the parties that would be
aitplane manufacturers, airplane operators, etc.]

Some aircraft manufacturers.

12 - To ensure harmonization, what current advisory material (e.g., ACJ AM]J, AC

policy letters) needs to be included in the rule text or preamble’)
material includ: rements that sho reguyl
because the te, or if the advisory

aceepiable mieans

There is no current AC applicable.

13 - Is existing FAA advisory matenal adequate° If not what advisory material should be
adopted? [ \

material is
Also, either
contain, and indicate what fo ill be in (e. g, Aﬂwsﬁw Crrmiar, policy

£
None exists. The proposed AC should be adopted (technical information attached).




14 - How does the proposed standard compare to the current ICAO standard’? [Indi
whether the proposed standard : the applicable anda
any)]

No ICAOQO standard.

It may affect System & Design HWG, but not to a significant degree.

16 What is the cost xmpact of complying with the proposed standard?

standard ]

Most applications will have no cost. Some applications which may be required to install a
hydraulic shutoff means where they were not previously required to do so, may
experience a recurring cost estimated to be within the range of $1,000 to $10,000 per
aircraft.

17 - Does the HWG want to review the draft NPRM at “Phase 4” prior to publication in
the Federal Register?

No, unless substantively changed.
18 — In light of the information provided in this report, does the HWG consider that the

“Fast Track” process is appropriate for this rulemaking project, or is the project too
complex or controversial for the Fast Track‘Process Explam [A neg answer to this

The HWG considers that the “Fast Track” process is appropriate.



The technical report is presented in the form of the following draft AC. It is recognized
that the scope of this subject is narrow and that the contents may be incorporated in a
broader document. Notes in bold italics are editorial comments only not intended for
publication.

TECHNICAL BACKGROUND FOR DRAFT AC

Draft Advisory

(A Circular

U.S. Department
of Transportation
Federal Awviation

Administration
SbtFLAMMABLE FLUID SHUTOFF MEANS Dae 2299 ACACING 2511801
FOR TRANSPORT CATEGORY AIRPLANES higkdy: ANM-110

1. PURPOSE. This advisory circular (AC) provides information and guidance concerning a means,
but not the only means, of compliance with section 25. 1189 of Part 25 of the Federal Aviation Regulations
(FAR) which pertains to the shutoff of flammable fluids for fire zones of Transport Category Airplanes.
Accordingly, this material is neither mandatory nor regulatory in nature and does not constitute a regulation.
In lieu of following this method, the applicant may elect to establish an alternate method of compliance that
is acceptable to the Federal Aviation Administration (FAA) for complying with the requirements of the
FAR sections listed below.

2. SCOPE. This Advisory Circular provides guidance for a means of showing compliance with regulations
applicable to flammable fluid shutoff capability in Transport Category Airplanes. This guidance applies to
new designs as well as modifications such as the installation of new engines or APU's or modifications of
existing designs that would affect compliance to the requirements for flammable fluid shutoff means to a
fire zone.

3. RELATED FAR SECTIONS, FAR/JAR § 25.1181, § 25.1182, ,§ 25.1187, § 33.17. (Note: For ACJ,
also include JAR 2541189).

4. OBJECTIVE This advisory material provides guidelines for determining hazardous quantity of
flammable fluids:

A. With respect to the requirement FAR/TAR §1189(a) that each fire zone must have a means to
shutoff or otherwise prevent hazardous quantities of flammable fluids from flow into, within, or
through the fire zone.

B. With respect to the requirement of FAR/JAR §1189 (e) that no hazardous quantity of flammable
fluid may drain into any designated fire zone following shutoff.



5. BACKGROUND. Guidance is required because of different and sometimes inconsistent interpretation
of what hazardous quantity means.

A. Regulatory History The flammable fluid requirements of §25.1189(a),(b),(c), (d), (¢), & (f)
originated from section 4b.445 of the Civil Aeronautics Manual 4b, December 31, 1953. This
section was amended by 25-23. Notice 68-18 proposed amendment of §25.1189 to remove the
requirements for shutoff valves in engine oil systems. The proposal to add a new (g),(h), and (i)
was discussed as follows: Section 25.1189(a) requires flammable fluid shutoff means. However,
the majority of the large turbine-powered transport airplanes have been certificated without a
shutoff means for their oil systems. The deviations from the oil shutoff means requirement were
permitted on the basis that equivalent safety was otherwise achieved since the oil tanks were close
to the engine, the quantities of oil were relatively small, and all components materials were
fireproof. The service experience of these airplanes has shown that oil shutoff means are not
essential, and the proposal would relax the requirement for oil shutoff means on turbine engine
installations. The preamble to Amendment 25-23 discussed the proposal as follows: "Proposed
§25.1189 (a)(2) has been changed to make it clear that a shutoff means is not required for oil
systems for turbine engine installations in which all external components of the oil system,
including the oil tanks, are fireproof. The Notice proposed to add a new §25.1189(g) to require
each flammable fluid shutoff valve control to be fireproof or to be located so that exposure to fire
will not affect its operation. In response to comments received and consistent with the intent of the
Notice, the proposal has been changed to make it clear that it applies only to flammable fluid
shutoff means and controls located in a fire zone or that would be affected by a fire in a fire zone.
The proposal as revised is adopted as an amendment to current paragraph (d).

This regulation was amended by 25-57. The proposal was discussed in Notice 80-21 dated
November 20, 1980, as follows: "Section 25.1198 is revised to clarify the requirement for shutoff
means in terms of the vulnerability of oil system components to engine fire sources, and to ensure
that fittings and components are considered along with lines that form an integral part of an engine
when determining the need for shutoff means, since they are in the same category when installed.
Comments were discussed within the preamble as follows: "One commenter recommends that this
rule be cross referenced to Part 33 for clarity sake. The FAA does not consider a cross reference
necessary since the emphasis of this section is upon the aircraft manufacturers’ responsibility to
ensure a fireproof engine installation. Adding the word "installation," however, will provide
additional clarification. The proposed regulation is adopted with this change.

Note: Comment received that regulatory history is incomplete. FAA requested to review
completeness and necessity for this regulatory history.

B. Service History:

The fire zone fire safety service history of FAR/JAR 25 turbine engine aircraft has been very good,
especially considering the potential hazards involved. This is attributed to the multi-faceted fire
protection means required by FAR/JAR 25. While it is not generally possible to define the
contribution of each individual fire protection means, such as flammable fluid shutoff means, it is
noted that the relatively few serious accidents that have occurred often involve initiating events
such as engine separation or rotor non-containment, which can potentially negate some fire
protection means, and in which flammable fluid shutoff means represent an important, or possibly
sole, backup.

Previous incidents have shown that hydraulic system leaks have fueled fires, especially when fluid
mist is produced at high pressure due to small (pinhole) leaks. This type of leakage can be of
considerable duration, even with a limited quantity of flammable fluid at the source.

6. DEFINITIONS.



A. Hazardous Quantity: An amount which could sustain a fire of sufficient severity and duration
50 as to tesult in a hazardous condition.

B. Hazardous Condition: Failure Conditions which would reduce the capability of the aeroplane or
the ability of the crew to cope with adverse operating conditions to the extent that there would be:

(1) A large reduction in safety margins or functional capabilities;

(ii) Physical distress or higher workload such that the flight crew cannot be relied upon to perform

their tasks accurately or completely; or

(iii) Serious or fatal injury to a relatively small number of the occupants, or.

(iv) For the purposes of this AC/ACIJ, and specifically with respect to fire zone fires, a hazardous

condition is any condition which could breach or exceed the fire zone integrity requirements or

structural fireproofness requirements of FAR/JAR 25.

C. Flammable Fluid. Flammable, with respect to a fluid or gas, means susceptible to igniting
readily or to exploding. For the purpose of this AC/ACJ igniting readily includes ignition and burning when
introduced into an existing flame, and includes fluids such as fuels, hydraulic fluid (including phosphate
ester based fluids), oils, and deicing fluids.

7. COMPLIANCE METHODOLOGY: The quantity of flammable fluid which is hazardous may vary
with fire zone size and design, fluid characteristics, different fire scenarios, and other factors. Since one of
these factors is the presence or absence of flammable fluid shutoff means, the requirements of FAR/JAR §_
25.1189%a) and 25.1189(e) are discussed separately below.

7.1 Shutoff Means Requirments (FAR/JAR § 25.1189(a))

Compliance with § 25.1189(a) has typically been shown by installation of shutoff means for flammable
fluids, except for lines fittings, and components forming an integral part of an engine and/or fireproof oil
system components, which are not required to have a shutoff means per FAR/JAR § 25.1189(a)(1) and
(a)(2). Flammable fluids that have been considered include fuel supplied to the engine/APU, fuel that may
enter the fire zone from engine recirculation systems and hydraulic fluids entering the fire zone. Oil that
may be supplied from outside the fire zone, deicing fluid, and other fluids would require similar
consideration, however these are not typically incorporated in modern FAR 25 aircraft engine installations.

Although shutoff means are typically incorporated, FAR/JAR § 25.1189(a) allows the option of otherwise
preventing flow of hazardous quantities of flammable fluids. A shutoff means is, therefore, not required if
no possible scenario will result in the flow of hazardous quantities of flammable fluid. Factors to be
considered in determination of whether this compliance means is acceptable include the following:
A. Considerations
1) Leakage rates and characteristics, slow leakage caused by failures such as cracks or pinholes,
which may be a spray or mist if the source is under pressure. In the case of massive leakage
caused by component failure or fire damage, drainage capabilities may be taken into account.
2) The amount of fluid in the system that is subject to leakage.
3) Combining A.1), and A.2), the range of potential duration of leakage.

4) Scenarios in which the analyzed system leakage is subject to ignition and is the initial fire
source.

5) Scenarios in which the initial fire source is a different system, and fire damage to the analyzed
system can result in leakage which contributes to the magnitude or duration of the fire.

B. Acceptable Configuration without Shutoff Means



Considering the above factors and service experience of oil systems without shut-off means, it is
acceptable to not install a shut-off means for specific systems which contain flammable fluid if the
following conditions are met:

1) All components of the analyzed system within the fire zone are fireproof,
and
2) The quantity of fluid which can flow into the fire zone from all sources, except oil systems, for
which shutoff is not provided is not greater than the fluid quantity of the engine or APU oil
system for an engine or APU fire zone.
and
3) Accomplishment of AFM Emergency Procedures will preclude continuation of a pressurized
Spray or mist.

The meeting of conditions (1) through (3) are considered acceptable in precluding a hazardous
quantity of flammable fluids from flowing into, within or through any designated fire zone.

7.2 Drainage Following Shutoff Reguirements (FAR/JAR § 25{1189(e))

Following shutoff, flammable fluid will be contained within the components and plumbing in the fire zone,
and usually within plumbing between the firewall and shutoff means, due to other requirements which affect
the location of the shutoff means. These include the requirement to protect the shutoff means from a fire
zone fire (FAR/JAR § 25.1189(d)), a powerplant or engine mount structural failure (FAR/JAR §
25.1189(g)), and engine rotor failure (FAR/JAR § 25.903(d)(1)).

An analysis is required for each individual flammable fluid system to determine that the total amount is not
hazardous. The analysis should consider the aircraft attitudes expected to be encountered during continues
flight following shutoff, which may include emergency descent attitudes, but would not be expected to
include climb attitudes steeper than those associated with one engine inoperative flight at V,. If the analyzed
system traverses more than one fire zone, each fire zone should be analyzed separately for the maximum
fluid volume which can drain into that fire zone. Credit should not be taken for fire extinguishing
provisions. The following are altemmate criteria for hazardous quantities of flammable fluid for this
condition;

A. An volume not exceeding one quart (.95 liter) is not hazardous.
or

B. Anamount shown not to be hazardous by analysis considering the factors listed in 7.1.A above.
Additional factors relevant to this condition following shutoff are reduction in pressurized spray
or mist due to reduction or absence of system pressure, and the possibility of rapid leakage or
drainage due to either an initial leak or fire damage of plumbing and components, such as
aluminum components or non-metallic hoses, following the required fire resistance period.
Hazard assessment of such rapid leakage and drainage may include the effects of airflow
ventilation and fire zone drainage.

The analysis may consider fluid volume versus fire zone drainage capability. The fluid leakage into
the fire zone is not considered hazardous if the volume released will not aggravate a fire beyond a
15 minute period from the fire initiation.

As a model which provides an acceptable level of safety, and recognizing that the assumptions of
the model as well as standard fire exposure models may vary, it may be assumed for the purposes
of this AC that for components and plumbing which are fire resistant, fluid release will occur
between five and ten minutes after fire initiation. If the substantiation of drainage rate, per the
guidance of AC 25.1187, would drain the fluid volume within an additional five minutes, then the
fluid quantity can be considered to be non-hazardous without further hazard assessment.
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ARAC WG Report 0}0
From Powerplant Installation Harmonization Working Group jb
For §25.863 Flammable Fluid Fire Protection &
§25.1187 Drainage and Ventilation of Fire Zones .

1 - What is underlying safety issue addressed by the FAR/JAR ?
§25.863: Minimization of the probability of ignition of flammable fluid leakage, and
minimization of resulting hazards if ignition does occur.

§25.1187: Minimization of fire zone fire hazard by ventilation to prevent accumulation
of flammable vapors, drainage of flammable fluid leakage to minimize fire duration,
and prevention of the drained fluid from impinging or entering another part of the
airplane where it may cause a hazard.

2 - What are the current FAR and JAR standards ?

Current FAR text:
§ 25.863 Flammable Fluid Fire Protection.

(a) In each area where flammable fluids or vapors might escape by leakage of a fluid
system, there must be means to minimize the probability of ignition of the fluids and
vapors, and the resultant hazards if ignition does occur.

(b) Compliance with paragraph (a) of this section must be shown by analysis or tests,
and the following factors must be considered:

(1) Possible sources and paths of fluid leakage, and means of detecting leakage.

(2) Flammability characteristics of fluids, including effects of any combustible or
absorbing materials.

(3) Possible ignition sources, including electrical faults, overheating of equipment,
and malfunctioning of protective devices.

(4) Means available for controlling or extinguishing a fire, such as stopping flow
of fluids, shutting down equipment, fireproof containment, or use of extinguishing
agents.

(5) Ability of airplane components that are critical to safety of flight to withstand
fire and heat.



(c) If action by the flight crew is required to prevent or counteract a fluid fire (e.g.,
equipment shutdown or actuation of a fire extinguisher) quick acting means must be
provided to alert the crew.

(d) Each area where flammable fluids or vapors might escape by leakage of a fluid
system must be identified and defined.

§ 25.1187 Drainage and Ventilation of Fire Zones.
(a) There must be complete drainage of each part of each designated fire zone to
minimize the hazards resulting from failure or malfunctioning of any component
containing flammable fluids. The drainage means must be-

(1) Effective under conditions expected to prevail when drainage is needed; and

(2) Arranged so that no discharged fluid will cause an additional fire hazard.

(b) Each designated fire zone must be ventilated to prevent the accumulation of
flammable vapors.

(c) No ventilation opening may be where it would allow the entry of flammable fluids,
vapors, or flame from other zones.

(d) Each ventilation means must be arranged so that no discharged vapors will cause
an additional fire hazard.

(e) Unless the extinguishing agent capacity and rate of discharge are based on
maximum air flow through a zone, there must be means to allow the crew to shut off

sources of forced ventilation to any fire zone except the engine power section of the
nacelle and the combustion heater ventilating air ducts.

Current JAR text:
JAR 25.863 Flammable fluid fire protection
(a) In each area where flammable fluids or vapours might escape by leakage of a fluid
system, there must be means to minimise the probability of ignition of the fluids and

vapours, and the resultant hazards if ignition does occur. (See ACJ 25.863 (a).)

(b) Compliance with sub-paragraph (a) of this paragraph must be shown by analysis or
tests, and the following factors must be considered.

(1) Possible sources and paths of fluid leakage, and means of detecting leakage.



(2) Flammability characteristics of fluids, including effects of any combustible or
absorbing materials.

(3) Possible ignition sources, including electrical faults, overheating of equipment,
and malfunctioning of protective devices.

(4) Means available for controlling or extinguishing a fire, such as stopping flow
of fluids, shutting down equipment, fire containment, or use of extinguishing
agents.

(5) Ability of aecroplane components that are critical to safety of flight to
withstand fire and heat.

(c) If action by the flight crew is required to prevent or counteract a fluid fire (e.g.
equipment shutdown or actuation of a fire extinguisher) quick acting means must be
provided to alert the crew.

(d) Each area where flammable fluids or vapours might escape by leakage of a fluid
system must be identified and defined.

JAR 25.1187 Drainage and ventilation of fire zones

(a) There must be complete drainage of each part of each designated fire zone to
minimise the hazards resulting from failure or malfunctioning of any component
containing flammable fluids. The drainage means must be--

(1) Effective conditions expected to prevail when drainage is needed; and
(2) Arranged so that no discharge fluid will cause an additional fire hazard.

(b) Each designated fire zone must be ventilated to prevent the accumulation of
flammable vapours.

(c) No ventilation opening may be where it would allow the entry of flammable fluids,
vapours, or flame from other zones.

(d) Each ventilation means must be arranged so that no discharged vapours will cause
an additional fire hazard.

(e) Unless the extinguishing agent capacity and rate of discharge are based on
maximum air flow through a zone, there must be a means to allow the crew to shut-off
sources of forced ventilation to any fire zone except the engine power section of the
nacelle and the combustion heater ventilating air ducts.



3 - What are the differences in the standards and what do these differences result in?:
While there are some differences in spelling and cross referencing, these differences
are not significant with respect to effects on design or compliance.

4 - What, if any, are the differences in the means of compliance?
Neither the FAA nor JAA currently have standardized acceptable means of
compliance. As a result, there has been inconsistency in the means of compliance
accepted by the same authority as well as between the authorities. Some of the more
significant areas of inconsistency include:

s Whether or not §25.863 is applied to various airplane zones, particularly the
designated fire zones identified in §25.1181 to which other prescriptive fire
protection requirements are applied within Subpart E;

o Interpretations of the minimization requirement with respect to an acceptable
probability of ignition. In particular whether or not the acceptable probability of
ignition is a function of the probability a flammable fluid will be present to be
ignited;

o Interpretations as to whether or not any potential latent leak must be assumed to
always be present regardless of the probability;

s Interpretations of the minimization requirement with respect to resulting hazards
if ignition does occur. Issues include the extent to which ignition must be
assumed, as related to the extent of ignition probability minimization, and
methodology for minimizing fire hazards in various locations and scenarios;

s The role of ventilation and drainage in contributing to the minimization of both
ignition probability and hazards if ignition occurs;

» Flammable fluid fire protection practices have varied within the same airplane as
a function of source system (e.g. fuel, brakes, flight controls), area of the airplane
(e.g. cargo compartment, engine strut, EE-Bay) or simply the
organization/discipline responsible for the source/protection system(s) (e.g.
powerplant installations, mechanical systems, electrical systems);

o Compliance by ground test versus flight test, test methodology, and test
conditions.

5 — What 1s the proposed action?

A proposed AC/ACJ25.863 “Flammable Fluid Fire Protection” is attached to this
report. This AC should be published to provide more standardized guidance with
regard to acceptable means of compliance for §25.863 & §25.1187.



6 - What should the harmonized standard be?

No change to the existing regulations is deemed necessary at this time. See proposed
AC/ACJ25.863 attached for harmonized advisory material.

7 - How does this proposed standard address the underlying safety issue (identified under
#1)?
The proposed advisory material will help to standardize the acceptable means of
compliance with the subject regulation. This will help to assure that the minimum

level of safety intended by these regulations is consistently provided.

8 - Relative to the current FAR, does the proposed standard increase, decrease, or
maintain the same level of safety? Explain.

This proposal does not change the current standard, but rather is intended to help
assure the level of safety intended by that standard is maintained.

9 - Relative to current industry practice, does the proposed standard increase, decrease, or
maintain the same level of safety? Explain.

The goal of the proposed advisory material is to present the current best compliance
practices. Consequently, this should maintain or increase the existing level of safety
provided by the regulations, but not above that originally intended by the regulations.
10 - What other options have been considered and why were they not selected?:
Changes to §25.863 to more clearly indicate what “minimize” means was considered
but rejected. Such a regulatory change was considered beyond the scope of the tasking,
somewhat unnecessary given the proposed advisory material, and very difficult to
accomplish in a reasonable period of time.
11 - Who would be affected by the proposed change?

Primarily aircraft manufacturers, their suppliers and certification authorities.

12 - To ensure harmonization, what current advisory material (e.g., ACJ, AMJ, AC,
policy letters) needs to be included in the rule text or preamble?

See answer to question 10.



13 - Is existing FAA advisory material adequate? If not, what advisory material should be
adopted?

FAA AC 25.1187-1 (previously published for comment but never officially finally
published)) and JAA ACIJ 25.863(a) are not adequate, even if enveloped. This lack of
adequate guidance led to development of the additional advisory material
recommended in the attachment.

14 - How does the proposed standard compare to the current ICAO standard?
No known ICAQ standard.
15 - Does the proposed standard affect other HWG’s?

Proposed flammable fluid fire protection means may affect the Hydraulic Systems
Harmonization Working Group and the Flight Test Harmonization Working Group.

16 - What is the cost impact of complying with the proposed standard?

No impact to those already utilizing adequate compliance practices. The proposed
guidance may result in identification of shortcomings in some past practices by some
applicants, however overcoming these shortcomings is required to comply with the
current rules and hence inherently justified.

17 - Does the HWG want to review the draft NPRM at “Phase 4 prior to publication in
the Federal Register?

N/A.
18 — In light of the information provided in this report, does the HWG consider that the
“Fast Track” process is appropriate for this rulemaking project, or is the project too

complex or controversial for the Fast Track Process. Explain.

The HWG considers that the “Fast Track” process is appropriate. The complexity may
be comparable to the uncontained engine failure hazard minimization task.



[AET]

Mr. Ron Priddy

President, Operations

National Air Carrier Association
1100 Wilson Blvd., Suite 1700
Arlington, VA 22209

Dear Mr. Priddy:

The Federal Aviation Administration (FAA) recently completed a regulatory program review.
That review focused on prioritizing rulemaking initiatives to more efficiently and effectively use
limited industry and regulatory rulemaking resources. The review resulted in an internal
Regulation and Certification Rulemaking Priority List that will guide our rulemaking activities,
including the tasking of initiatives to the Aviation Rulemaking Advisory Committee (ARAC).
Part of the review determined if some rulemaking initiatives could be addressed by other than
regulatory means, and considered products of ARAC that have been or are about to be
forwarded to us as recommendations.

The Regulatory Agenda will continue to be the vehicle the FAA uses to communicate its
rulemaking program to the public and the U.S. government. However, the FAA also wanted to
identify for ARAC those ARAC rulemaking initiatives it is considering to handle by alternative
actions (see the attached list). At this time, we have not yet determined what those alternative
actions may be. We also have not eliminated the possibility that some of these actions in the
future could be addressed through rulemaking when resources are available.

If you have any questions, please feel free to contact Gerri Robinson at (202) 267-9678 or
gerri.robinson@faa.gov.

Sincerely,

Anthony F. Fazio
Executive Director, Aviation Rulemaking Advisory Committee

Enclosure

cc:
William W. Edmunds, Air Carrier Operation Issues

Sarah MacLeod, Air Carrier/General Aviation Maintenance Issues
James L. Crook, Air Traffic Issues

William H. Schultz, Aircraft Certification Procedures Issues

Ian Redhead, Airport Certification Issues



Billy Glover, Occupant Safety Issues

John Tigue, General Aviation Certification and Operations Issues
David Hilton, Noise Certification Issues

John Swihart, Rotorcraft [ssues

Roland B. Liddell, Training and Qualification Issues

Craig Bolt, Transport Airplane and Engine Issues

[29]



ARAC Projects that will be handled by Alternative Actions rather than Rulemaking

(Beta) Reverse Thrust and propeller Pitch Setting
below the Flight Regime (25.1155)

Fire Protection (33.17)

Rotor Integrity--Overspeed (33.27)

Safety Analysis (33.75)

Rotor Integrity — Over-torque (33.84)

2 Minute/30 Second One Engine [noperative
(OEI) (33.XX )

Bird Strike (25.775, 25.571, 25.631)

Casting Factors (25.621)

Certification of New Propulsion Technologies on
Part 23 Airplanes

Electrical and Electronic Engine Control Systems
(33.28)

Fast Track Harmonization Project: Engine and
APU Loads Conditions (25.361, 25.362)

Fire Protection of Engine Cowling
(25.1193(e)(3))

Flight Loads Validation (25.301)

Fuel Vent System Fire Protection (Part 25 and
Retrofit Rule for Part 121, 125, and 135)

Ground Gust Conditions (25.415)

Harmonization of Airworthiness Standards Flight
Rules, Static Lateral-Directional Stability, and
Speed Increase and Recovery Characteristics
(25.107(e)(1)(iv), 25.177©, 25.253(a)(3)(4)(50)).
Note: 25.107(a)(b)(d) were enveloping tasks also
included in this project—They will be included in
the enveloping NPRM)

Harmonization of Part 1 Definitions Fireproof and
Fire Resistant (25.1)

Jet and High Performance Part 23 Airplanes

Load and Dynamics (Continuous Turbulence
Loads) (25.302, 25.305, 25.341 (b), etc.)

Restart Capability (25.903(e))

Standardization of Improved Small Airplane
Normal Category Stall Characteristics
Requirements (23.777, 23.781, 23.1141, 23.1309,
23.1337,25.1305)




[ ATTC (25.904/App I)

Cargo Compartment Fire Extinguishing or
Suppression Systems (25.851(b), 25.855, 25.857)

Proof of Structure (25.307)

High Altitude Flight (25.365(d))

Fatigue and Damage Tolerance (25.571)

Material Prosperities (25.604)
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Federal Aviation Administration
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[Docket No.: FAA—2000-7471; Amendment
No. 25-101]

RIN 2120-AG9%4
Fire Protection Requirements for

Powerplant Installations on Transport
Category Airplanes

AGENCY: Federal Aviation
Administration (FAA), DOT.

ACTION: Final rule.

SUMMARY: The Federal Aviation
Administration amends the
airworthiness standards for transport
category airplanes to establish a new
requirement for fire protection of
powerplant installations. This
amendment requires that components
within a designated fire zone must be
fireproof if, when exposed to or
damaged by fire, they could pose a
hazard to the airplane. Issuing this
amendment eliminates regulatory
differences between the airworthiness
standards of the U.S. and the Joint
Aviation Requirements of Europe,
without affecting current industry
design practices.

DATES: Effective January 18, 2001.

FOR FURTHER INFORMATION CONTACT:
Michael K. McRae, Propulsion/
Mechanical Systems Branch, ANM-112,
Transport Airplane Directorate, Aircraft
Certification Service, FAA, Northwest
Mountain Region, 1601 Lind Avenue
S.W., Renton, Washington 98055—4056;
telephone (425) 227-2133; facsimile
(425) 227—-1320; e-mail:
mike.mcrae@faa.gov.

SUPPLEMENTARY INFORMATION:

Availability of Rulemaking Documents

You can get an electronic copy using
the Internet by taking the following
steps:

(1) Go to the search function of the
Department of Transportation’s
electronic Docket Management System
(DMS) web page (http://dms.dot.gov/
search).

(2) On the search page type in the last
four digits of the Docket number shown
at the beginning of this notice. Click on
“search.”

(3) On the next page, which contains
the Docket summary information for the
Docket you selected, click on the
document number for the item you wish
to view.

You can also get an electronic copy
using the Internet through FAA’s web
page at http://www.faa.gov/avr/arm/

nprm.htm or the Federal Register’s web
page at http://www.access.gpo.gov/
su_docs/ aces/aces140.html.

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

Small Business Regulatory Enforcement
Fairness Act

The Small Business Regulatory
Enforcement Fairness Act (SBREFA) of
1996 requires FAA to comply with
small entity requests for information or
advice about compliance with statutes
and regulations within its jurisdiction.
Therefore, any small entity that has a
question regarding this document may
contact their local FAA official, or the
person listed under FOR FURTHER
INFORMATION CONTACT. You can find out
more about SBRFA on the Internet at
our site, http://www.gov/avr/arm/
sbrefa.htm. For more information on
SBREFA, e-mail us at 9-AWA-
SBREFA@faa.gov.

Background

What Are the Relevant Airworthiness
Standards in the United States?

In the United States, Title 14, Code of
Federal Regulations (CFR) part 25
contains the airworthiness standards for
type certification of transport category
airplanes. Manufactures of transport
category airplanes must show that each
airplane they produce of a different type
design complies with the appropriate
part 25 standards. These standards
apply to:

 Airplanes manufactured within the
U.S. for use by U.S.-registered operators,
and

 Airplanes manufactured in other
countries and imported to the U.S.
under a bilateral airworthiness
agreement.

What Are the Relevant Airworthiness
Standards in Europe?

In Europe, Joint Aviation
Requirements (JAR)-25 contains the
airworthiness standards for type
certification of transport category
airplanes. The Joint Aviation
Authorities (JAA) of Europe developed
these standards, which are based on part
25, to provide a common set of
airworthiness standards within the
European aviation community. Twenty-
three European countries accept
airplanes type certificated to the JAR-25
standards, including airplanes
manufactured in the U.S. that are type

certificated to JAR-25 standards for
export to Europe.

What is “Harmonization” and How Did
It Start?

Although part 25 and JAR-25 are
similar, they are not identical in every
respect. When airplanes are type
certificated to both sets of standards, the
differences between part 25 and JAR-25
can result in substantial added costs to
manufacturers and operators. These
added costs, however, often do not bring
about an increase in safety. In many
cases, part 25 and JAR-25 may contain
different requirements to accomplish
the same safety intent. Consequently,
manufacturers are usually burdened
with meeting the requirements of both
sets of standards, although the level of
safety is not increased correspondingly.

Recognizing that a common set of
standards would not only benefit the
aviation industry economically, but also
preserve the necessary high level of
safety, the FAA and the JAA began an
effort in 1988 to “harmonize” their
respective aviation standards. The goal
of the harmonization effort is to ensure
that:

* Where possible, standards do not
require domestic and foreign parties to
manufacture or operate to different
standards for each country involved;
and

* The standards adopted are mutually
acceptable to the FAA and the foreign
aviation authorities.

The FAA and JAA have identified
many significant regulatory differences
(SRD) between the wording of part 25
and JAR-25. Both the FAA and the JAA
consider “harmonization” of the two
sets of standards a high priority.

What Is ARAC and What Role Does It
Play in Harmonization?

After beginning the first steps towards
harmonization, the FAA and JAA soon
realized that traditional methods of
rulemaking and accommodating
different administration procedures was
neither sufficient nor adequate to make
noticeable progress towards fulfilling
the goal of harmonization. The FAA
then identified the Aviation Rulemaking
Advisory Committee (ARAC) as an ideal
vehicle for helping to resolve
harmonization issues, and, in 1992, the
FAA tasked ARAC to undertake the
entire harmonization effort.

The FAA had formally established
ARAC in 1991 (56 FR 2190, January 22,
1991), to provide advice and
recommendations on the full range of
the FAA’s safety-related rulemaking
activity. The FAA sought this advice to
develop better rules in less overall time
and using fewer FAA resources than
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previously needed. The committee
provides the FAA firsthand information
and insight from interested parties on
potential new rules or revisions of
existing rules.

There are 64 member organizations on
the committee, representing a wide
range of interests within the aviation
community. Meetings of the committee
are open to the public, except as
authorization by section 10(d) of the
Federal Advisory Committee Act.

The ARAC sets up working groups to
develop recommendations for resolving
specific airworthiness issues. Tasks
assigned to working groups are
published in the Federal Register.
Although working group meetings are
not generally open to the public, the
FAA invites participation in working
groups from interested members of the
public who have knowledge or
experience in the task areas. Working
groups report directly to the ARAGC, and
the ARAC must accept a working group
proposal before ARAC presents the
proposal to the FAA as an advisory
committee recommendation.

The activities of the ARAC will not,
however, circumvent the public
rulemaking procedures; nor is the FAA
limited to the rule language
“recommended” by ARAC . If the FAA
accepts an ARAC recommendation, the
agency continues with the normal
public rulemaking procedures. Any
ARAC participation in a rule making
package is fully disclosed in the public
docket.

What Is the Status of the Harmonization
Effort Today?

Despite the work that ARAC has
undertaken to address harmonization,
there remain many regulatory
differences between part 25 and JAR-25.
The current harmonization process is
costly and time-consuming for industry,
the FAA, and the JAA. Industry has
expressed a strong desire to finish the
harmonization program as quickly as
possible to relieve the drain on their
resources and to finally establish one
acceptable set of standards.

Recently, representatives of the
aviation industry [including Aerospace
Industries Association of America, Inc.
(AIA), General Aviation Manufacturers
Association (GAMA), and European
Association of Aerospace Industries
(AECMA)] proposed an accelerated
process to reach harmonization.

What Is the “Fast Track Harmonization
Program”’?

In light of a general agreement among
the affected industries and authorities to
speed up the harmonization program,
the FAA and JAA in March 1999 agreed

on a method to achieve these goals. This
method, titled “The Fast Track
Harmonization Program,” seeks to speed
up the rulemaking process for
harmonizing not only the 42 standards
that are currently tasked to ARAC for
harmonization, but nearly 80 additional
standards for part 25 airplanes.

The FAA launched the Fast Track
program on November 26, 1999 (64 FR
66522). This program involves grouping
all the standards needing harmonization
into three categories:

Category 1: Envelope—For these
standards, parallel part 25 and JAR-25
standards would be compared, and
harmonization would be reached by
accepting the more stringent of the two
standards. Thus, the more stringent
requirement of one standard would be
“enveloped” into the other standard.
Occasionally, it may be necessary to
incorporate parts of both the part 25 and
JAR standard to achieve the final, more
stringent standard. (This may call for
each authority revising its current
standard to incorporate more stringent
provisions of the other.)

Category 2: Completed or near
complete—For these standards, ARAC
has reached, or has nearly reached,
technical agreement or consensus on the
new wording of the proposed
harmonized standards.

Category 3: Harmonize—For these
standards, ARAC is not near technical
agreement on harmonization, and the
parallel part 25 and JAR-25 standards
cannot be “enveloped” (as described
under Category 1) for reasons for safety
or unacceptability. A standard
developed under Category 3 would be
mutually acceptable to the FAA and
JAA, with a consistent means of
compliance.

Further details on the Fast Track
Program can be found in the tasking
statement (64 FR 66522, November 26,
1999) and the preamble to the notice for
this amendment (65 FR 36978, June 12,
2000).

How Does This Amendment Relate to
“Fast Track”?

This amendment results from
recommendations that ARAC submitted
to the FAA under the FAA’s Fast Track
Harmonization Program. This
rulemaking project has been identified
as a Category 2 item.

What Did the FAA Propose?

On June 1, 2000 (65 FR 36983, June
12, 2000), the FAA proposed to revise
§25.1183 to include an extra paragraph
that currently appears in the parallel
JAR 25.1183 as paragraph (c). That
paragraph states:

“(c) components, including ducts,
within a designated fire zone must be
fireproof if, when exposed to or
damaged by fire, they could—

(1) Result in fire spreading to other
regions of the airplane; or

(2) Cause unintentional operation of,
or inability to operate, essential services
or equipment.”

The FAA considers adding this
paragraph to part 25 necessary to:

» Harmonize the text of part 25 with
the JAR on this particular issue,

¢ Clarify the intent of the part 25
regulation, and

» Provide extra assurance that all
“components’’ that need to be fireproof
will be identified and qualified during
certification.

Adding § 25.1183(c) in part 25 aligns
the U.S. regulations with their European
counterparts, and the words of both
airworthiness standards will be exactly
parallel. Adoption of this amendment
benefits the public interest by
standardizing the requirements,
concepts, and procedures contained in
the U.S. and European airworthiness
standards without reducing the current
level of safety.

What Is the Effect of This New
Requirement on Other Current
Regulations?

The FAA recognizes that this added
requirement might seem redundant to
other existing part 25 sections,
including:

1. Section 25.1181 (“Designated fire
zones; regions included”): This section
identifies which areas of the powerplant
installation are “fire zones,” including
the engine power section, the engine
accessory section, and the auxiliary
power unit (APU) compartment. It also
requires that each of these fire zones
meet the fire protection requirements of:

* §25.867 (pertaining to components
of the nacelles); and

* §25.1185 through § 25.1203
(pertaining to flammable fluids,
drainage and ventilation of fire zones,
means of fuel shutoff, fire extinguishing
systems and agents, fire detection
systems, etc.).

2. Section 25.1191 (“Firewalls”): This
section requires that each engine, APU,
fuel-burning heater, and other
components and areas of the (turbine)
engine be isolated from the rest of the
airplane by firewalls or other equivalent
means. It also requires that each firewall
be:

 Fireproof,

* Leakproof (so no hazardous
quantity of air, fluid, or flame can pass
from the compartment),

* Sealed (so all openings are sealed
with close fitting fireproof fasteners),
and
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» Protected against corrosion.

3. Section 25.901(c) (“Powerplant,
General—Installation”): This section
requires that each powerplant and APU
installation be designed so no single
failure, malfunction, or combination of
failures will jeopardize the safe
operation of the airplane. (It also
specifies that the failure of structural
elements need not be considered if the
applicant determines the probability of
such failure to be extremely remote.)

While these regulations may seem
redundant in effect to the new
paragraph 25.1183(c), the FAA
considers it valuable to clarify the
objective of these rules by adding the
new paragraph.

Further, the only difference between
these current sections and the new
§ 25.1183(c) is that the new paragraph
addresses fire protection specifically at
the “component level,” while the other
requirements address fire protection at
the “zone level” and the “installation
level.”

To meet the “zone level” or
“installation level” objectives currently
within part 25, the components of the
installation must be sufficiently
fireproof to comply with § 25.1183(c).
Therefore, the FAA considers that the
“component level” requirement is met
inherently by meeting:

» The more general “zone level”
requirements of § 25.1181 and
§25.1191, and

* The “installation level”
requirements of § 25.901(c).

In other words, the requirements of
§ 25.1183(c) essentially are met already
when an applicant properly shows
compliance with §25.1181, §25.1191,
§ 25.901(c), and other part 25 [subpart E
(“Powerplant”)] regulations.

What Is the Effect of the Amendment on
Current Industry Practice?

The amendment neither adds any new
or different objective to the current
regulations, nor changes the way that
any current certification practice is
applied. Instead, the new added
paragraph clarifies and codifies the way
the FAA traditionally has applied the
related rules. Specifying the fire
protection requirement at all three
levels—zone, installation, and
component—in the regulations will help
to ensure that, by looking at the same
problem in many ways, an applicant
will not overlook anything during
design development and certification.

What Other Options Were Considered
and Why Were They Not Selected?

The FAA has not considered another
alternative. Revising part 25 to include
the new paragraph eliminates an

identified Significant Regulatory
Difference (SRD) between the wording
of part 25 and JAR-25, without affecting
currently accepted industry design
practices. The benefits of eliminating an
SRD such as this are:

» More consistent interpretations of
the rules can be expected,

* Harmonization goals are fulfilled,
and

» The relations between regulatory
authorities may be improved.

Is Existing FAA Advisory Material
Adequate?

There currently is no formal advisory
material specifically about § 25.1183.
FAA Advisory Circular 20-135,
“Powerplant Installation and Propulsion
System Component Fire Protection Test
Methods, Standards, and Criteria,” does
reference § 25.1183 in some of its
guidance. At this time, however, the
FAA does not consider that further
guidance material is needed.

What Comments Were Received in
Response to the Proposal?

The FAA received four comments in
response to the proposal. All of the
commenters support the proposal.

One of these commenters also
requests that the FAA change proposed
paragraph 25.1183(c)(1) to clarify the
phrase “other regions of the airplane.”
The proposed text states that
components must be fireproof if, when
exposed to fire, they could result in fire
spreading to “other regions of the
airplane.” The commenter does not
consider that this wording clearly
means “‘other regions beyond the
designated fire zone,” not merely to
other regions within the fire zone.

The FAA agrees with the commenter’s
interpretation of the intent of the rule;
however, we do not agree that a change
to the rule text is necessary. The
proposed text of the rule is identical to
that of the current JAR 25.1183(c), and
we are not unaware of any confusion
that there has been on this issue with
regard to JAR 25.1183(c). Therefore, to
attain harmonization, the rule is
adopted as proposed.

What Regulatory Analyses and
Assessments Has the FAA Conducted?

Executive Order 12866 and DOT
Regulatory Policies and Procedures

Executive Order 12866, Regulatory
Planning and Review, directs the FAA
to assess both the costs and benefits of
a regulatory change. We are not allowed
to propose or adopt a regulation unless
we make a reasoned determination that
the benefits of the intended regulation
justify its costs. Our assessment of this

amendment indicates that its economic
impact is minimal. Since its costs and
benefits do not make it a “significant
regulatory action” as defined in the
Order, we have not prepared a
“regulatory impact analysis.” Similarly,
we have not prepared a “regulatory
evaluation,” which is the written cost/
benefit analysis ordinarily required for
all rulemaking proposals under the DOT
Regulatory and Policies and Procedures.
We do not need to do the latter analysis
where the economic impact of a
proposal is minimal.

Economic Evaluation, Regulatory
Flexibility Determination, Trade Impact
Assessment, and Unfunded Mandates
Assessment

Changes to Federal regulations must
undergo several economic analyses.
First, Executive Order 12866 directs
each Federal agency to propose or adopt
a regulation only upon a reasoned
determination that the benefits of the
intended regulation justify its costs.
Second, the Regulatory Flexibility Act
of 1980 requires agencies to analyze the
economic impact of regulatory changes
or small entities. Third, the Trade
Agreements Act (19 U.S.C. section
2531-2533) prohibits agencies from
setting standards that create
unnecessary obstacles to the foreign
commerce of the United States. In
developing U.S. standards, this Trade
Act also requires agencies to consider
international standards and, where
appropriate, use them as the basis of
U.S. standards. And fourth, the
Unfunded Mandates Reform Act of 1995
requires agencies to prepare a written
assessment of the costs, benefits and
other effects of proposed or final rules
that include a Federal mandate likely to
result in the expenditure by State, local
or tribal governments, in the aggregate
or by the private sector, of $100 million
or more annually (adjusted for
inflation.)

In conducting these analyses, FAA
has determined that this rule:

1. Has benefits that do justify its costs,
is not a “‘significant regulatory action”
as defined in the Executive Order, and
is not “significant” as defined in DOT’s
Regulatory Policies and Procedures;

2. Will not have a significant impact
on a substantial number of small
entities;

3. Reduces barriers to international
trade; and

4. Does not impose an unfunded
mandate on state, local, or tribal
governments, or on the private sector.

The (DOT) Order 2100.5, ‘“Regulatory
Policies and Procedures,” prescribes
policies and procedures for
simplification, analysis, and review of
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regulations. If it is determined that the
expected impact is so minimal that the
rule does not warrant a full evaluation,
a statement to that effect and the basis
for it is included in the regulation. We
provide the basis for this minimal
impact determination below. We
received no comments that conflicted
with the economic assessment of
minimal impact published in the notice
of proposed rulemaking for this action.
Given the reasons presented below, and
the fact that no comments were received
to the contrary, we have determined that
the expected impact of this rule is so
minimal that the final rule does not
warrant a full evaluation.

Currently, airplane manufacturers
must satisfy both the 14 CFR and the
European JAR standards to certificate
transport category aircraft in both the
United States and Europe. Meeting two
sets of certification requirements raises
the cost of developing a new transport
category airplane often with no increase
in safety. In the interest of fostering
international trade, lowering the cost of
aircraft development, and making the
certification process more efficient, the
FAA, JAA, and aircraft manufacturers
have been working to create, to the
maximum possible extent, a single set of
certification requirements accepted in
both the United States and Europe. As
discussed previously, these efforts are
referred to as harmonization. This final
rule results from the FAA’s acceptance
of an ARAC harmonization working
group’s recommendation. Members of
the ARAC working group agreed that the
requirements of this rule will not
impose additional costs to U.S.
manufacturers of part 25 aircraft.

Specifically, this rule adds JAR
25.1183(c) to 14 CFR §25.1183. As
discussed above, we have concluded
that the only difference between the
previously existing sections and new
§25.1183(c) added by this amendment
is that the new paragraph will address
fire protection specifically at the
‘“component level,” whereas the
existing requirements address fire
protection at the “zone level” or the
“installation level.” We have
determined that the “component level”
requirement is met inherently by
meeting the more general, current “zone
level” requirements. We consider that
this rule will neither reduce nor
increase the requirements beyond those
that are already met by U.S.
manufacturers to satisfy European
airworthiness standards.

As this rule neither increases nor
decreases certification requirements
beyond those already in existence, we
have determined there will be no cost
associated with this rule to part 25

manufacturers. We have not tried to
quantify the benefits of this amendment
beyond identifying the expected
harmonization benefit. This amendment
eliminates an identified significant
regulatory difference (SRD) between the
wording of part 25 and JAR-25. The
elimination of the SRD will provide for
a more consistent interpretation of the
rules and, thus, is an element of the
potentially large cost savings of
harmonization.

Regulatory Flexibility Act

The Regulatory Flexibility Act (RFA)
of 1980, 5 U.S.C. 601-512, directs the
FAA to fit regulatory requirements to
the scale of the business, organizations,
and governmental jurisdictions subject
to the regulation. We are required to
determine whether a proposed or final
action will have a “significant economic
impact on a substantial number of small
entities” as defined in the Act.

If we find that the action will have a
significant impact, we must do a
“regulatory flexibility analysis.”
However, if we find that the action will
not have a significant economic impact
on a substantial number of small
entities, we are not required to do the
analysis. In this case, the Act requires
that we include a statement that
provides the factual basis for our
determination.

We have determined that this
amendment will not have a significant
economic impact on a substantial
number of small entities for two
reasons:

First, the net effect of the proposed
rule is minimum regulatory cost relief.
The amendment requires that new
transport category aircraft
manufacturers meet just the “more
stringent”” European certification
requirement, rather than both the
United States and European standards.
Airplane manufacturers already meet or
expect to meet this standard, as well as
the existing part 25 requirement.

Second, all United States
manufacturers of transport category
airplanes exceed the Small Business
Administration small entity criteria of
1,500 employees for aircraft
manufacturers. Those U.S.
manufacturers include:

* The Boeing Company,

* Cessna Aircraft Company,

* Gulfstream Aerospace,

* Learjet (owned by Bombardier
Aerospace),

» Lockheed Martin Corporation,

* McDonnell Douglas (a wholly-
owned subsidiary of The Boeing
Company

* Raytheon Aircraft, and

* Sabreliner Corporation.

No comments were received that
differed with the assessment given in
this section. Since this final rule is
minimally cost-relieving and there are
no small entity manufacturers of part 25
airplanes, the FAA Administrator
certifies that this rule will not have a
significant economic impact on a
substantial number of small entities.

Trade Impact Assessment

The Trade Agreement Act of 1979
prohibits Federal agencies from
engaging in any standards or related
activities that create unnecessary
obstacles to the foreign commerce of the
United States. Legitimate domestic
objectives, such as safety, are not
considered unnecessary obstacles. The
statute also requires consideration of
international standards and where
appropriate, that they be the basis for
U.S. standards. In addition, consistent
with the Administration’s belief in the
general superiority and desirability of
free trade, it is the policy of the
Administration to remove or diminish
to the extent feasible, barriers to
international trade, including both
barriers affecting the export of American
goods and services to foreign countries
and barriers affecting the import of
foreign goods and services into the
United States.

In accordance with that statute and
policy, we have assessed the potential
effect of this final rule and have
determined that it supports the
Administration’s free trade policy
because the rule will use European
international standards as the basis for
U.S. standards.

Unfunded Mandates Assessment

The Unfunded Mandates Reform Act
of 1995 (the Act), enacted as Public Law
104—4 on March 22, 1995, is intended,
among other things, to curb the practice
of imposing unfunded Federal mandates
on State, local, and tribal governments.
Title II of the Act requires each Federal
agency to prepare a written statement
assessing the effects of any Federal
mandate in a proposed or final agency
rule that may result in a $100 million or
more expenditure (adjusted yearly for
inflation) in any one year by State, local,
and tribal governments, in the aggregate,
or by the private sector; such a mandate
is considered to be a “‘significant
regulatory action.”

This final rule does not contain such
a mandate. Therefore, the requirements
of Title II of the Unfunded Mandates
Reform Act of 1995 do not apply.
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What Other Assessments Has the FAA
Conducted?

Executive Order 3132, Federalism

The FAA has analyzed this final rule
under the principles and criteria of
Executive Order 13132, Federalism. We
determined that this action will not
have a substantial direct effect on the
States, or the relationship between the
national Government and the States, or
on the distribution of power and
responsibilities among the various
levels of government. Therefore, we
determined that this final rule does not
have federalism implications.

Paperwork Reduction Act

In accordance with the Paperwork
Reduction Act of 1995 [44 U.S.C.
3507(d)], the FAA has determined there
are no new requirements for information
collection associated with this
amendment.

International Compatibility

In keeping with U.S. obligations
under the Convention on International
Civil Aviation, it is FAA policy to
comply with International Civil
Aviation Organization (ICAO) Standards
and Recommended Practices to the
maximum extent practicable. We
determined there are no ICAO
Standards and Recommended Practices
that correspond to these regulations.

Environmental Analysis

FAA Order 1050.1D defines FAA
actions that may be categorically
excluded from preparation of a National
Environmental Policy Act (NEPA)
environmental impact statement. In
accordance with FAA Order 1050.1D,
appendix 4, paragraph 4(j), this
rulemaking action qualifies for a
categorical exclusion.

Energy Impact

The FAA has assessed the energy
impact of this final rule accordance with
the Energy Policy and Conservation Act
(EPCA), Public Law 94-163, as amended
(43 U.S.C. 6362), and FAA Order 1053.1
We have determined that the
amendment is not a major regulatory
action under the provisions of the
EPCA.

Regulations Affecting Intrastate
Aviation in Alaska

Section 1205 of the FAA
Reauthorization Act of 1996 (110 Stat.
3213) requires the Administrator, when
modifying regulations in Title 14 of the
CFR in a manner affecting intrastate
aviation in Alaska, to consider the
extent to which Alaska is not served by
transportation modes other than
aviation, and to establish such
regulatory distinctions as he or she
considers appropriate. Because this final
rule would apply to the certification of
future designs of transport category
airplanes and their subsequent
operation, it could affect intrastate
aviation in Alaska.

Plain Language

In response to the June 1, 1998,
Presidential memorandum regarding the
use of plain language, the FAA re-
examined the writing style currently
used in the development of regulations.
The memorandum requires Federal
agencies to communicate clearly with
the public. We are interested in your
comments on whether the style of this
document is clear, and in any other
suggestions you might have to improve
the clarity of FAA communications that
affect you. You can get more
information about the Presidential
memorandum and the plain language

initiative at http://
www.plainlanguage.gov.

List of Subjects in 14 CFR Part 25

Aircraft, Aviation safety, Reporting
and recordkeeping requirements, Safety,
Transportation.

In consideration of the foregoing, the
Federal Aviation Administration
amends part 25 of Title 14, Code of
Federal Regulations as follows:

The Amendment

PART 25—AIRWORTHINESS
STANDARDS: TRANSPORT
CATEGORY AIRPLANES

1. The authority citation for part 25
continues to read as follows:

Authority: 49 U.S.C. 106(g), 40113, 44701—
44702, and 44704.

2. Amend § 25.1183 by adding a new
paragraph (c) to read as follows:

§25.1183 Flammable fluid-carrying
components.
* * * * *

(c) All components, including ducts,
within a designated fire zone must be
fireproof if, when exposed to or
damaged by fire, they could—

(1) Result in fire spreading to other
regions of the airplane; or
(2) Cause unintentional operation of,

or inability to operate, essential services
or equipment.

Issued in Washington DC on December 13,
2000.
Jane F. Garvey,
Administrator.
[FR Doc. 00-32320 Filed 12—18-00; 8:45 am]
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