SFAR 88 & Related Regulatory Sections

SFAR No0.88 [Amendment 21-78, 21-82, 21-83] and
Amendment Nos. 25-102, 91-266, 121-282, 125-36, 129-30

Transport Airplane Fuel Tank System Design Review, Flammability Reduction, and Maintenance and
Inspection Requirements

SUMMARY: This rule requires design approval holders of certain turbine-powered transport category
airplanes, and of any subsequent modifications to these airplanes, to substantiate that the design of the fuel
tank system precludes the existence of ignition sources within the airplane fuel tanks. It also requires
developing and implementing maintenance and inspection instructions to assure the safety of the fuel tank
system. For new type designs, this rule also requires demonstrating that ignition sources cannot be present
in fuel tanks when failure conditions are considered, identifying any safety-critical maintenance actions, and
incorporating a means either to minimize development of flammable vapors in fuel tanks or to prevent
catastrophic damage if ignition does occur. These actions are based on accident investigations and adverse
service experience, which have shown that unforeseen failure modes and lack of specific maintenance
procedures on certain airplane fuel tank systems may result in degradation of design safety features
intended to preclude ignition of vapors within the fuel tank.

EFFECTIVE DATE: June 6, 2001.

PART 21--CERTIFICATION PROCEDURES FOR PRODUCTS AND PARTS
[Amendment 21-78]

SFAR No. 88--Fuel Tank System Fault Tolerance Evaluation
Requirements

1. Applicability. This SFAR applies to the holders of type certificates, and supplemental type
certificates that may affect the airplane fuel tank system, for turbine-powered transport category airplanes,
provided the type certificate was issued after January 1, 1958, and the airplane has either a maximum type
certificated passenger capacity of 30 or more, or a maximum type certificated payload capacity of 7,500
pounds or more. This SFAR also applies to applicants for type certificates, amendments to a type certificate,
and supplemental type certificates affecting the fuel tank systems for those airplanes identified above, if the
application was filed before June 6, 2001, the effective date of this SFAR, and the certificate was not issued
before June 6, 2001.

2. Compliance: Except as provided in paragraph (d) of this section, each type certificate holder,
and each supplemental type certificate holder of a modification affecting the airplane fuel tank system, must
accomplish the following within the compliance times specified in paragraph (e) of this section:

(a) Conduct a safety review of the airplane fuel tank system to determine that the design meets the
requirements of 88§ 25.901 and 25.981(a) and (b) of this chapter. If the current design does not meet these
requirements, develop all design changes to the fuel tank system that are necessary to meet these
requirements. The FAA (Aircraft Certification Office (ACO), or office of the Transport Airplane Directorate,
having cognizance over the type certificate for the affected airplane) may grant an extension of the 18-month
compliance time for development of design changes if:

(1) The safety review is completed within the compliance time;

(2) Necessary design changes are identified within the compliance time; and

(3) Additional time can be justified, based on the holder’'s demonstrated aggressiveness in
performing the safety review, the complexity of the necessary design changes, the availability of interim
actions to provide an acceptable level of safety, and the resulting level of safety.

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



(c) Submit a report for approval to the FAA Aircraft Certification Office (ACO), or office of the
Transport Airplane Directorate, having cognizance over the type certificate for the affected airplane, that:

(1) Provides substantiation that the airplane fuel tank system design, including all necessary design
changes, meets the requirements of 8§ 25.901 and 25.981(a) and (b) of this chapter; and

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

(d) The Aircraft Certification Office (ACO), or office of the Transport Airplane Directorate, having
cognizance over the type certificate for the affected airplane, may approve a report submitted in accordance
with paragraph 2(c) if it determines that any provisions of this SFAR not complied with are compensated for
by factors that provide an equivalent level of safety.

(e) Each type certificate holder must comply no later than December 6, 2002, or within 18 months
after the issuance of a certificate for which application was filed before June 6, 2001, whichever is later; and
each supplemental type certificate holder of a modification affecting the airplane fuel tank system must
comply no later than June 6, 2003, or within 18 months after the issuance of a supplemental type certificate
for which application was filed before June 6, 2001, whichever is later.

SFAR No. 88—Fuel Tank System Fault Tolerance Evaluation Requirements
Amendment 21-82

(d) The Aircraft Certification Office (ACQ), or office of the Transport Airplane Directorate, having
cognizance over the type certificate for the affected airplane, may approve a report submitted in
accordance with paragraph 2(c) of it determines that any provisions of this SFAR not compiled with
are compensated for by factors that provide an equivalent level of safety.

Issued in Washington, DC, on August 30, 2002.

SFAR No. 88—Fuel Tank System Fault Tolerance Evaluation Requirements
Amendment 21-83

2. Compliance: Each type certificate holder, and each supplemental type certificate holder of a
modification affecting the airplane fuel tank system, must accomplish the following within the
compliance times specified in paragraph (e) of this section:
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(e) Each type certificate holder must comply no later than December 6, 2002, or within 18 months
after the issuance of a type certificate for which application was filed before June 6, 2001,
whichever is later; and each supplemental type certificate holder of a modification affecting the
airplane fuel tank system must comply no later than June 6, 2003, or within 18 months after the
issuance of a supplemental type certificate for which application was filed before June 6, 2001,
whichever is later.



PART 25--AIRWORTHINESS STANDARDS: TRANSPORT CATEGORY AIRPLANES
[Amendment No. 25-102]

§25.981 Fuel tank ignition prevention.

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

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

(2) Demonstrating that no temperature at each place inside each fuel tank where fuel ignition is
possible will exceed the temperature determined under paragraph (a)(1) of this section. This must
be verified under all probable operating, failure, and malfunction conditions of each component
whose operation, failure, or malfunction could increase the temperature inside the tank.

(3) Demonstrating that an ignition source could not result from each single failure, from each single
failure in combination with each latent failure condition not shown to be extremely remote, and from
all combinations of failures not shown to be extremely improbable. The effects of manufacturing
variability, aging, wear, corrosion, and likely damage must be considered.

(b) Based on the evaluations required by this section, critical design configuration control limitations,
inspections, or other procedures must be established, as necessary, to prevent development of ignition
sources within the fuel tank system and must be included in the Airworthiness Limitations section of the
Instructions for Continued Airworthiness required by Sec. 25.1529. Visible means to identify critical features
of the design must be placed in areas of the airplane where maintenance actions, repairs, or alterations may
be apt to violate the critical design configuration limitations (e.g., color-coding of wire to identify separation
limitation).

(c) The fuel tank installation must include either--

(1) Means to minimize the development of flammable vapors in the fuel tanks (in the context of this
rule, “"minimize" means to incorporate practicable design methods to reduce the likelihood of
flammable vapors); or

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

Appendix Hto Part 25--Instructions for Continued Airworthiness
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H25.4 Airworthiness Limitations section.

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

(1) Each mandatory replacement time, structural inspection interval, and related structural inspection
procedures approved under Sec. 25.571; and

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

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



PART 91--GENERAL OPERATING AND FLIGHT RULES
[Amendment No. 91-266]

891.410 Special maintenance program requirements.
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(b) After December 6, 2004, no person may operate a turbine-powered transport category airplane with a
type certificate issued after January 1, 1958, and either a maximum type certificated passenger capacity of
30 or more, or a maximum type certificated payload capacity of 7,500 pounds or more, unless instructions for
maintenance and inspection of the fuel tank system are incorporated into its inspection program. These
instructions must address the actual configuration of the fuel tank systems of each affected airplane, and
must be approved by the FAA Aircraft Certification Office (ACO), or office of the Transport Airplane
Directorate, having cognizance over the type certificate for the affected airplane. Operators must submit
their request through the cognizant Flight Standards District Office, who may add comments and then send it
to the manager of the appropriate office.

Thereafter, the approved instructions can be revised only with the approval of the FAA Aircraft Certification
Office (ACO), or office of the Transport Airplane Directorate, having cognizance over the type certificate for
the affected airplane. Operators must submit their request for revisions through the cognizant Flight
Standards District Office, who may add comments and then send it to the manager of the appropriate office.

PART 121--OPERATING REQUIREMENTS: DOMESTIC, FLAG, AND SUPPLEMENTAL
OPERATIONS
[Amendment No. 121-282]

§121.370 Special maintenance program requirements.

* k k k%

(b) After December 6, 2004, no certificate holder may operate a turbine-powered transport category
airplane with a type certificate issued after January 1, 1958, and either a maximum type certificated
passenger capacity of 30 or more, or a maximum type certificated payload capacity of 7,500 pounds or more,
unless instructions for maintenance and inspection of the fuel tank system are incorporated in its
maintenance program. These instructions must address the actual configuration of the fuel tank systems of
each affected airplane and must be approved by the FAA Aircraft Certification Office (ACO), or office of the
Transport Airplane Directorate, having cognizance over the type certificate for the affected airplane.
Operators must submit their request through an appropriate FAA Principal Maintenance Inspector, who may
add comments and then send it to the manager of the appropriate office.

Thereafter, the approved instructions can be revised only with the approval of the FAA Aircraft Certification
Office (ACO), or office of the Transport Airplane Directorate, having cognizance over the type certificate for
the affected airplane. Operators must submit their requests for revisions through an appropriate FAA
Principal Maintenance Inspector, who may add comments and then send it to the manager of the appropriate
office.



PART 125--CERTIFICATION AND OPERATIONS: AIRPLANES HAVING A SEATING
CAPACITY OF 20 OR MORE PASSENGERS OR A MAXIMUM PAYLOAD CAPACITY
OF 6,000 POUNDS OR MORE; AND RULES GOVERNING PERSONS ON BOARD

SUCH AIRCRAFT
[Amendment No. 125-36]

§125.248 Special maintenance program requirements.
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(b) After December 6, 2004, no certificate holder may operate a turbine-powered transport category
airplane with a type certificate issued after January 1, 1958, and either a maximum type certificated
passenger capacity of 30 or more, or a maximum type certificated payload capacity of 7,500 pounds or more
unless instructions for maintenance and inspection of the fuel tank system are incorporated in its inspection
program. These instructions must address the actual configuration of the fuel tank systems of each affected
airplane and must be approved by the FAA Aircraft Certification Office (ACO), or office of the Transport
Airplane Directorate, having cognizance over the type certificate for the affected airplane. Operators must
submit their request through an appropriate FAA Principal Maintenance Inspector, who may add comments
and then send it to the manager of the appropriate office.

Thereafter, the approved instructions can be revised only with the approval of the FAA Aircraft Certification
Office (ACO), or office of the Transport Airplane Directorate, having cognizance over the type certificate for
the affected airplane. Operators must submit their requests for revisions through an appropriate FAA
Principal Maintenance Inspector, who may add comments and then send it to the manager of the appropriate
office.

PART 129--OPERATIONS: FOREIGN AIR CARRIERS AND FOREIGN OPERATORS OF

U.S.-REGISTERED AIRCRAFT ENGAGED IN COMMON CARRIAGE
[Amendment No. 129-30]

§129.32 Special maintenance program requirements.
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(b) For turbine-powered transport category airplanes with a type certificate issued after January 1, 1958, and
either a maximum type certificated passenger capacity of 30 or more, or a maximum type certificated
payload capacity of 7,500 pounds or more, no later than December 6, 2004, the program required by
paragraph (a) of this section must include instructions for maintenance and inspection of the fuel tank
systems. These instructions must address the actual configuration of the fuel tank systems of each affected
airplane and must be approved by the FAA Aircraft Certification Office (ACO), or office of the Transport
Airplane Directorate, having cognizance over the type certificate for the affected airplane. Operators must
submit their request through an appropriate FAA Principal Maintenance Inspector, who may add comments
and then send it to the manager of the appropriate office.

Thereafter the approved instructions can be revised only with the approval of the FAA Aircraft Certification
Office (ACO), or office of the Transport Airplane Directorate, having cognizance over the type certificate for
the affected airplane. Operators must submit their requests for revisions through an appropriate FAA
Principal Maintenance Inspector, who may add comments and then send it to the manager of the appropriate
office.



