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PART | - CURRENT TEXT

The following excerpts are from Title 14, Code of Federal Regulations (CFR) Part 25 -
Airworthiness Standards: Transport Category Airplanes, and Advisory Circular (AC) 25.994-1, as
currently in effect.

§ 25.561 General.

Subpart C - Structure / Emergency Landing Conditions [Doc. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by
Amdt. 25-23, 35 FR 5673, Apr. 8, 1970; Amdt. 25-64, 53 FR 17646, May 17, 1988; Amdt. 25-91, 62 FR 40706, July 29,
1997]

(a) The airplane, although it may be damaged in emergency landing conditions on land or water,
must be designed as prescribed in this section to protect each occupant under those conditions.

(b) The structure must be designed to give each occupant every reasonable chance of escaping
serious injury in a minor crash landing when—

(1) Proper use is made of seats, belts, and all other safety design provisions;
(2) The wheels are retracted (where applicable); and

(3) The occupant experiences the following ultimate inertia forces acting separately
relative to the surrounding structure:

(i) Upward, 3.0g
(ii) Forward, 9.0g
(iii) Sideward, 3.0g on the airframe; and 4.0g on the seats and their attachments.
(iv) Downward, 6.0g
(v) Rearward, 1.5g
(c) For equipment, cargo in the passenger compartments and any other large masses, the
following apply:
(1) Except as provided in paragraph (c)(2) of this section, these items must be positioned
so that if they break loose they will be unlikely to:
(i) Cause direct injury to occupants;

(i) Penetrate fuel tanks or lines or cause fire or explosion hazard by damage to
adjacent systems; or

(iii) Nullify any of the escape facilities provided for use after an emergency landing.

(2) When such positioning is not practical (e.g. fuselage mounted engines or auxiliary
power units) each such item of mass shall be restrained under all loads up to those
specified in paragraph (b)(3) of this section. The local attachments for these items should
be designed to withstand 1.33 times the specified loads if these items are subject to
severe wear and tear through frequent removal (e.g. quick change interior items).

(d) Seats and items of mass (and their supporting structure) must not deform under any loads up
to those specified in paragraph (b)(3) of this section in any manner that would impede
subsequent rapid evacuation of occupants.
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§ 25.721 General.
Subpart D - Design and Construction / Landing Gear [Amdt. 25-139, 79 FR 59430, Oct. 2, 2014]

(a) The landing gear system must be designed so that when it fails due to overloads during
takeoff and landing, the failure mode is not likely to cause spillage of enough fuel to constitute a
fire hazard. The overloads must be assumed to act in the upward and aft directions in
combination with side loads acting inboard and outboard. In the absence of a more rational
analysis, the side loads must be assumed to be up to 20 percent of the vertical load or 20
percent of the drag load, whichever is greater.

(b) The airplane must be designed to avoid any rupture leading to the spillage of enough fuel to
constitute a fire hazard as a result of a wheels-up landing on a paved runway, under the following
minor crash landing conditions:

(1) Impact at 5 feet-per-second vertical velocity, with the airplane under control, at
Maximum Design Landing Weight—

(i) With the landing gear fully retracted; and

(ii) With any one or more landing gear legs not extended.
(2) Sliding on the ground, with—

(i) The landing gear fully retracted and with up to a 20° yaw angle; and

(ii) Any one or more landing gear legs not extended and with 0° yaw angle.

(c) For configurations where the engine nacelle is likely to come into contact with the ground, the
engine pylon or engine mounting must be designed so that when it fails due to overloads
(assuming the overloads to act predominantly in the upward direction and separately,
predominantly in the aft direction), the failure mode is not likely to cause the spillage of enough
fuel to constitute a fire hazard.
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§ 25.863 Flammable fluid fire protection.

Subpart D - Design and Construction / Fire Protection [Amdt. 25-23, 35 FR 5676, Apr. 8, 1970, as amended by Amdt.
25-46, 43 FR 50597, Oct. 30, 1978]

(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.

§ 25.865 Fire protection of flight controls, engine mounts, and other flight
structure.

Subpart D - Design and Construction / Fire Protection [Amdt. 25-23, 35 FR 5676, Apr. 8, 1970]

Essential flight controls, engine mounts, and other flight structures located in designated fire
zones or in adjacent areas which would be subjected to the effects of fire in the fire zone must be
constructed of fireproof material or shielded so that they are capable of withstanding the effects
of fire.
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§ 25.901 Installation.

Subpart E - Powerplant / General [Doc. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by Amdt. 25-23, 35 FR
5676, Apr. 8, 1970; Amdt. 25-40, 42 FR 15042, Mar. 17, 1977; Amdt. 25-46, 43 FR 50597, Oct. 30, 1978; Amdt. 25-126,
73 FR 63345, Oct. 24, 2008; Doc. No. FAA-2022-1544, 89 FR 68734, Aug. 27, 2024]

(a) For the purpose of this part, the airplane powerplant installation includes each component
that—

(1) Is necessary for propulsion;
(2) Affects the control of the major propulsive units; or

(3) Affects the safety of the major propulsive units between normal inspections or
overhauls.

(b) For each powerplant—
(1) The installation must comply with—

(i) The installation instructions provided under §8§ 33.5 and 35.3 of this chapter;
and

(ii) The applicable provisions of this subpart;

(2) The components of the installation must be constructed, arranged, and installed so as
to ensure their continued safe operation between normal inspections or overhauls;

(3) The installation must be accessible for necessary inspections and maintenance; and

(4) The major components of the installation must be electrically bonded to the other
parts of the airplane.

(c) For each powerplant and auxiliary power unit installation, the applicant must comply with the
requirements of § 25.1309, except that the effects of the following failures need not comply with
§ 25.1309(b)-

(1) Engine case burn-through or rupture,

(2) Uncontained engine rotor failure, and
(3) Propeller debris release.

(d) Each auxiliary power unit installation must meet the applicable provisions of this subpart.
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§ 25.963 Fuel tanks: general.

Subpart E - Powerplant / Fuel System [Doc. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by Amdt. 25-40, 42 FR
15043, Mar. 17, 1977; Amdt. 25-69, 54 FR 40354, Sept. 29, 1989; Amdt. 25-139, 79 FR 59430, Oct. 2, 2014]

(a) Each fuel tank must be able to withstand, without failure, the vibration, inertia, fluid, and
structural loads that it may be subjected to in operation.

(b) Flexible fuel tank liners must be approved or must be shown to be suitable for the particular
application.

(c) Integral fuel tanks must have facilities for interior inspection and repair.

(d) Fuel tanks must, so far as it is practicable, be designed, located, and installed so that no fuel is
released in or near the fuselage, or near the engines, in quantities that would constitute a fire
hazard in otherwise survivable emergency landing conditions, and—

(1) Fuel tanks must be able to resist rupture and retain fuel under ultimate hydrostatic
design conditions in which the pressure P within the tank varies in accordance with the

formula:
P=KpglL
Where—

P = fuel pressure at each point within the tank

p = typical fuel density

g = acceleration due to gravity

L = a reference distance between the point of pressure and the tank farthest
boundary in the direction of loading

K = 4.5 for the forward loading condition for those parts of fuel tanks outside the
fuselage pressure boundary

K = 9 for the forward loading condition for those parts of fuel tanks within the
fuselage pressure boundary, or that form part of the fuselage pressure
boundary

K = 1.5 for the aft loading condition

K = 3.0 for the inboard and outboard loading conditions for those parts of fuel
tanks within the fuselage pressure boundary, or that form part of the
fuselage pressure boundary

K = 1.5 for the inboard and outboard loading conditions for those parts of fuel
tanks outside the fuselage pressure boundary

K = 6 for the downward loading condition

K = 3 for the upward loading condition

(2) For those parts of wing fuel tanks near the fuselage or near the engines, the greater of
the fuel pressures resulting from paragraphs (d)(2)(i) or (d)(2)(ii) of this section must be
used:

(i) The fuel pressures resulting from paragraph (d)(1) of this section, and

(ii) The lesser of the two following conditions:
(A) Fuel pressures resulting from the accelerations specified in §
25.561(b)(3) considering the fuel tank full of fuel at maximum fuel density.
Fuel pressures based on the 9.0g forward acceleration may be calculated
using the fuel static head equal to the streamwise local chord of the tank.

For inboard and outboard conditions, an acceleration of 1.5g may be used
in lieu of 3.0g as specified in § 25.561(b)(3).
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(B) Fuel pressures resulting from the accelerations as specified in §
25.561(b)(3) considering a fuel volume beyond 85 percent of the maximum
permissible volume in each tank using the static head associated with the
85 percent fuel level. A typical density of the appropriate fuel may be used.
For inboard and outboard conditions, an acceleration of 1.5g may be used
in lieu of 3.0g as specified in § 25.561(b)(3).

(3) Fuel tank internal barriers and baffles may be considered as solid boundaries if shown
to be effective in limiting fuel flow.

(4) For each fuel tank and surrounding airframe structure, the effects of crushing and
scraping actions with the ground must not cause the spillage of enough fuel, or generate

temperatures that would constitute a fire hazard under the conditions specified in §
25.721(b).

(5) Fuel tank installations must be such that the tanks will not rupture as a result of the
landing gear or an engine pylon or engine mount tearing away as specified in § 25.721(a)
and (c).
(e) Fuel tank access covers must comply with the following criteria in order to avoid loss of
hazardous quantities of fuel:

(1) All covers located in an area where experience or analysis indicates a strike is likely
must be shown by analysis or tests to minimize penetration and deformation by tire
fragments, low energy engine debris, or other likely debris.

(2) All covers must be fire resistant as defined in part 1 of this chapter.

(f) For pressurized fuel tanks, a means with fail-safe features must be provided to prevent the
buildup of an excessive pressure difference between the inside and the outside of the tank.

§ 25.994 Fuel system components.
Subpart E - Powerplant / Powerplant Fire Protection [Amdt. 25-139, 79 FR 59430, Oct. 2, 2014]
Fuel system components in an engine nacelle or in the fuselage must be protected from damage

that could result in spillage of enough fuel to constitute a fire hazard as a result of a wheels-up
landing on a paved runway under each of the conditions prescribed in § 25.721(b).
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§ 25.1189 Shutoff means.

Subpart E - Powerplant / Powerplant Fire Protection [Doc. No. 5066, 29 FR 18291, Dec. 24, 1964, as amended by Amdt.
25-23,35FR 5677, Apr. 8, 1970; Amdt. 25-57, 49 FR 6849, Feb. 23, 1984]

(a) Each engine installation and each fire zone specified in § 25.1181(a)(4) and (5) must have a
means to shut off or otherwise prevent hazardous quantities of fuel, oil, deicer, and other
flammable fluids, from flowing into, within, or through any designated fire zone, except that
shutoff 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 shutoff valve for any engine may not make fuel unavailable to the
remaining engines.

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

(d) Each flammable fluid shutoff 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
shutoff.

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

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

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

§ 25.1309 Equipment, systems, and installations.
Subpart F - Equipment / General [Doc. No. FAA-2022-1544, 89 FR 68735, Aug. 27, 2024]

The requirements of this section, except as identified below, apply to any equipment or system
as installed on the airplane. Although this section does not apply to the performance and flight
characteristic requirements of subpart B of this part, or to the structural requirements of subparts
C and D of this part, it does apply to any system on which compliance with any of those
requirements is dependent. Section 25.1309(b) does not apply to the flight control jam
conditions addressed by § 25.671(c)(3); single failures in the brake system addressed by §
25.735(b)(1); the failure conditions addressed by §§ 25.810(a)(1)(v) and 25.812; uncontained
engine rotor failure, engine case rupture, or engine case burn-through failures addressed by §§
25.903(d)(1) and 25.1193 and part 33 of this chapter; and propeller debris release failures
addressed by § 25.905(d) and part 35 of this chapter.

(a) The airplane's equipment and systems must be designed and installed so that:

(1) The equipment and systems required for type certification or by operating rules, or
whose improper functioning would reduce safety, perform as intended under the airplane
operating and environmental conditions; and
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(2) Other equipment and systems, functioning normally or abnormally, do not adversely
affect the safety of the airplane or its occupants or the proper functioning of the
equipment and systems addressed by paragraph (a)(1) of this section.

(b) The airplane systems and associated components, evaluated separately and in relation to
other systems, must be designed and installed so that they meet all of the following
requirements:

(1) Each catastrophic failure condition—

(i) Must be extremely improbable; and

(ii) Must not result from a single failure.
(2) Each hazardous failure condition must be extremely remote.
(3) Each major failure condition must be remote.

(4) Each significant latent failure must be eliminated as far as practical, or, if not practical
to eliminate, the latency of the significant latent failure must be minimized. However, the
requirements of the previous sentence do not apply if the associated system meets the
requirements of paragraphs (b)(1) and (b)(2) of this section, assuming the significant
latent failure has occurred.

(5) For each catastrophic failure condition that results from two failures, either of which
could be latent for more than one flight, the applicant must show that—

(i) Itis impractical to provide additional fault tolerance; and

(i) Given the occurrence of any single latent failure, the residual average
probability of the catastrophic failure condition due to all subsequent active
failures is remote; and

(iii) The sum of the probabilities of the latent failures that are combined with each
active failure does not exceed 1/1000.

(c) The airplane and systems must provide information concerning unsafe system operating
conditions to the flightcrew to enable them to take appropriate corrective action in a timely
manner. Systems and controls, including information, indications, and annunciations, must be
designed to minimize flightcrew errors that could create additional hazards.

(d) [Reserved]

(e) The applicant must establish certification maintenance requirements as necessary to prevent
the development of the failure conditions described in paragraph (b) of this section. These
requirements must be included in the Airworthiness Limitations section of the Instructions for
Continued Airworthiness required by § 25.1529.
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AC 25-30 Fuel Tank Strength in Emergency Landing Conditions

Paragraphs 5.3 through 5.5

Advisory Circular No. 25-30, dated Oct. 7, 2014. Note: As with all ACs, this advisory circular is not mandatory and does
not constitute a regulation.

5.3 Protection from Crushing and Scraping Action.

Compliance with § 25.963(d)(4) and § 25.721(b) and (c): Each fuel tank should be protected
against the effects of crushing and scraping action (including thermal effects) of the fuel tank and
surrounding airframe structure with the ground under the following minor crash landing
conditions:

5.3.1 An impact at 5-feet-per-second vertical velocity on a paved runway at maximum landing
weight, with all landing gears retracted and in any other possible combination of gear legs not
extended. The unbalanced pitching and rolling moments due to the ground reactions are
assumed to be reacted by inertia and by immediate pilot control action consistent with the
airplane under control until other structure strikes the ground. It should be shown that the loads
generated by the primary and subsequent impacts are not of a sufficient level to rupture the
tank. A reasonable attitude should be selected within the speed range from Vi; to 1.25 Vi, based
upon the fuel tank arrangement. The attitude or attitudes selected for evaluation should be
shown to be the most critical attitude(s) in terms of the effect on the structural integrity of the fuel
tanks. Vi1 equals Vso (TAS) at the appropriate landing weight and in standard sea-level conditions,
and Vi equals Vs (TAS) at the appropriate landing weight and altitudes in a hot day temperature
of 41 °F above standard.

5.3.2 Sliding on the ground starting from a speed equal to Vis to a complete stop, all gears
retracted, with up to a 20° yaw angle, and as a separate condition, sliding with any other possible
combination of gear legs not extended with a 0° yaw angle. The effects of runway profile need
not be considered.

5.3.3 The impact and subsequent sliding phases may be treated as separate analyses or as one
continuous analysis. Rational analyses that take into account the pitch response of the airplane

may be used. However, care must be taken to assure that abrasion and heat transfer effects are
not inappropriately reduced at critical ground contact locations.

5.3.4 For airplanes with wing-mounted engines, if failure of engine mounts or failure of the pylon
or its attachments to the wing occurs during the impact or sliding phase, the subsequent effect
on the integrity of the fuel tanks should be assessed. Trajectory analysis of the engine/pylon
subsequent to the separation is not required.

5.3.5 The above emergency landing conditions are specified at maximum landing weight where
the amount of fuel contained within the tanks may be sufficient to absorb the frictional energy
(when the airplane is sliding on the ground) without causing fuel ignition. When lower fuel states
exist in the affected fuel tanks, these conditions should also be considered in order to prevent
fuel-vapor ignition.

5.4 Engine/Pylon Separation.

Compliance with § 25.721(c) and § 25.963(d)(5): For configurations where the nacelle is likely to
come in contact with the ground, failure due to overload should be considered. Consideration
should be given to the separation of an engine nacelle (or nacelle + pylon) under predominantly
upward loads and under predominantly aft loads. The predominantly upward load and the
predominantly aft load conditions should be analyzed separately. Applicants should show that,
with an engine/pylon failure, the fuel tank itself is not ruptured at or near the engine/pylon
attachments.
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5.5 Landing Gear Separation.

Compliance with § 25.721(a) and § 25.963(d)(5): Failure of the landing gear due to overload
should be considered, assuming the overloads act in any reasonable combination of vertical and
drag loads, in combination with side loads acting both inboard and outboard. In the absence of
a more rational analysis, the side loads must be assumed to be up to 20 percent of the vertical
load or 20 percent of the drag load, whichever is greater. It should be shown that, at the time of
separation, no fuel tank will be ruptured at or near the landing gear attachments. In addition, it
should be shown that a failed landing gear will not impact an adjacent fuel tank, considering the
kinematic motion of the landing gear throughout the breakaway sequence. The assessment of
secondary impacts of the airframe with the ground following landing gear separation is not
required.

AC 25.994-1 Design Considerations to Protect Fuel Systems During a Wheels-Up
Landing

Paragraph 4.b

Advisory Circular No. 25.994-1, dated Jul. 24, 1986 - issued contemporaneously with Amendment 25-61. Note: As with
all ACs, this advisory circular is not mandatory and does not constitute a regulation.

b. Fuel system components and likely ignition sources (electrical arcing and high temperature
surfaces (above 400°F.)) that should be investigated for protection include fuel shutoff valves,
couplings, fittings, lines, electrical wiring, electric power cables, electric motors, electric motor-
driven pumps, hot air conditioning ducts and engine bleed air ducts. Many of these components
are installed in, or routed through areas susceptible to damage resulting from a wheels-up
landing.
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PART Il - HISTORICAL TEXT

The following excerpts reflect 14 CFR Part 25 as it was in effect through Amendment 25-61
(effective August 20, 1986).

§ 25.561 General.
Subpart C - Structure / Emergency Landing Conditions [Amdt. 25-23, 35 FR 5673, Apr. 8, 1970)]

(a) The airplane, although it may be damaged in emergency landing conditions on land or water,
must be designed as prescribed in this section to protect each occupant under those conditions.

(b) The structure must be designed to give each occupant every reasonable chance of escaping
serious injury in a minor crash landing when—

(1) Proper use is made of seats, belts, and all other safety design provisions;
(2) The wheels are retracted (where applicable); and

(3) The occupant experiences the following ultimate inertia forces [acting separately]
relative to the surrounding structure:

(i) Upward--2.0g.

(ii) Forward--9.0g.

(iii) Sideward--1.5g.

(iv) Downward--4.5g, or any lesser force that will not be exceeded when the

airplane absorbs the landing loads resulting from impact with an ultimate descent
velocity of five f.p.s. at design landing weight.

(c) The supporting structure must be designed to restrain, under all loads up to those specified in
paragraph (b)(3) of this section, each item of mass that could injure an occupant if it came loose
in a minor crash landing.

§ 25.721 General.
Subpart D - Design and Construction / Landing Gear [Amdt. 25-32, 37 FR 3969, Feb. 24, 1972]

(a) The main landing gear system must be designed so that if it fails due to overloads during
takeoff and landing (assuming the overloads to act in the upward and aft directions), the failure
mode is not likely to cause—

(1) For airplanes that have a passenger seating configuration, excluding pilots seats, of
nine seats or less, the spillage of enough fuel from any fuel system in the fuselage to
constitute a fire hazard; and
(2) For airplanes that have a passenger seating configuration, excluding pilots seats, of 10
seats or more, the spillage of enough fuel from any part of the fuel system to constitute a
fire hazard.
(b) Each airplane that has a passenger seating configuration excluding pilot seats, of 10 or more
must be designed so that with the airplane under control it can be landed on a paved runway
with any one or more landing gear legs not extended without sustaining a structural component
failure that is likely to cause the spillage of enough fuel to constitute a fire hazard.

(c) Compliance with the provisions of this section may be shown by analysis or tests, or both.
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§ 25.863 Flammable fluid fire protection.
Subpart D - Design and Construction / Fire Protection [Amdt. 25-46, 43 FR 50597, Oct. 30, 1978] Text unchanged from

current version.

(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, fire-proof 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.

§ 25.865 Fire protection of flight controls, engine mounts, and other flight
structure.

Subpart D - Design and Construction / Fire Protection [Amdt. 25-23, 35 FR 5676, Apr. 8, 1970] Text unchanged from
current version.

Essential flight controls, engine mounts, and other flight structures located in designated fire
zones or in adjacent areas which would be subjected to the effects of fire in the fire zone must be
constructed of fireproof material or shielded so that they are capable of withstanding the effects
of fire.
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§ 25.901 Installation.
Subpart E - Powerplant / General [Amdt. 25-46, 43 FR 50597, Oct. 30, 1978]

(a) For the purpose of this Part, the airplane powerplant installation includes each component
that--

(1) Is necessary for propulsion;
(2) Affects the control of the major propulsive units; or

(3) Affects the safety of the major propulsive units between normal inspections or
overhauls.

(b) For each powerplant--
(1) The installation must comply with--
(i) The installation instructions provided under § 33.5 of this chapter; and
(i) The applicable provisions of this subpart;

(2) The components of the installation must be constructed, arranged, and installed so as
to ensure their continued safe operation between normal inspections or overhauls;
(3) The installation must be accessible for necessary inspections and maintenance; and
(4) The major components of this installation must be electrically bonded to the other
parts of the airplane.
(c) For each powerplant and auxiliary power unit installation, it must be established that no single
failure or malfunction or probable combination of failures will jeopardize the safe operation of
the airplane except that the failure of structural elements need not be considered if the
probability of such failure is extremely remote.

(d) Each auxiliary power unit installation must meet the applicable provisions of this subpart.

§ 25.963 Fuel tanks: general.
Subpart E - Powerplant / Fuel System [Amdt. 25-40, 42 FR 15043, May 2, 1977]

(a) Each fuel tank must be able to withstand, without failure, the vibration, inertia, fluid, and
structural loads that it may be subjected to in operation.

(b) Flexible fuel tank liners must be approved or must be shown to be suitable for the particular
application.

(c) Integral fuel tanks must have facilities for interior inspection and repair.

(d) Fuel tanks within the fuselage contour must be able to resist rupture, and to retain fuel, under
the inertia forces prescribed for the emergency landing conditions in § 25.561. In addition, these
tanks must be in a protected position so that exposure of the tanks to scraping action with the
ground is likely.

(e) [Reserved.]

(f) For pressurized fuel tanks, a means with fail-safe features must be provided to prevent the
buildup of an excessive pressure difference between the inside and the outside of the tank.
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§ 25.994 Fuel system components.
Subpart E - Powerplant / Powerplant Fire Protection [Amdt. 25-57, 49 FR 6848, Feb. 23, 1984]

Fuel system components in an engine nacelle or in the fuselage must be protected from damage
which could result in spillage of enough fuel to constitute a fire hazard as a result of a wheels-up
landing on a paved runway.

§ 25.1189 Shutoff means.
Subpart E - Powerplant / Powerplant Fire Protection [Amdt. 25-57, 49 FR 6849, Feb. 23, 1984] Text is unchanged from

current version.

(a) Each engine installation and each fire zone specified in § 25.1181(a)(4) and (5) must have a
means to shut off or otherwise prevent hazardous quantities of fuel, oil, deicer, and other
flammable fluids, from flowing into, within, or through any designated fire zone, except that
shutoff 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 the oil tanks, are fireproof or located in areas not subject
to engine fire conditions.

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

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

(d) Each flammable fluid shutoff 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
shutoff.

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

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

(h) Each shutoff valve must have a means to relieve excessive pressure accumulation unless a
means for pressure relief is otherwise provided in the system.
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§ 25.1309 Equipment, systems, and installations.
Subpart F - Equipment / General [Amdt. 25-41, 42 FR 36970, Jul. 18, 1977]

(a) The equipment, systems, and installations whose functioning is required by this subchapter,
must be designed to ensure that they perform their intended functions under any foreseeable
operating condition.

(b) The airplane systems and associated components, considered separately and in relation to
other systems, must be designed so that—

(1) The occurrence of any failure condition which would prevent the continued safe flight
and landing of the airplane is extremely improbable, and

(2) The occurrence of any other failure condition which would reduce the capability of the
airplane or the ability of the crew to cope with adverse operating conditions is
improbable.
(c) Warning information must be provided to alert the crew to unsafe system operating
conditions, and to enable them to take appropriate corrective action. Systems, controls, and
associated monitoring and warning means must be designed to minimize crew errors that could
create additional hazards.

(d) Compliance with the requirements of paragraph (b) of this section must be shown by analysis,
and where necessary, by appropriate ground, flight, or simulator tests. The analysis must
consider—

(1) Possible modes of failure, including malfunctions and damage from external sources.
(2) The probability of multiple failures and undetected failures.

(3) The resulting effects on the airplane and occupants, considering the stage of flight and
operating conditions, and
(4) The crew warning cues, corrective action required, and the capability of detecting
faults.
(e) Each installation whose functioning is required by this subchapter, and that requires a power
supply, is an "essential load" on the power supply. The power sources and the system must be
able to supply the following power loads in probable operating combinations and for probable
durations:

(1) Loads connected to the system with the system functioning normally.

(2) Essential loads, after failure of any one prime mover, power converter, or energy
storage device.

(3) Essential loads after failure of--
(i) Any one engine on two-engine airplanes; and
(ii) Any two engines on three-or-more engine airplanes.

(4) Essential loads for which an alternate source of power is required by this chapter, after
any failure or malfunction in any one power supply system, distribution system, or other
utilization system.
(f) In determining compliance with paragraphs (e)(2) and (3) of this section, the power loads may
be assumed to be reduced under a monitoring procedure consistent with safety in the kinds of
operation authorized. Loads not required in controlled flight need not be considered for the two-
engine-inoperative condition on airplanes with three or more engines.

(g) In showing compliance with paragraphs (a) and (b) of this section with regard to the electrical
system and equipment design and installation, critical environmental conditions must be
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considered. For electrical generation, distribution, and utilization equipment required by or used
in complying with this chapter, except equipment covered by Technical Standard Orders
containing environmental test procedures, the ability to provide continuous, safe service under
foreseeable environmental conditions may be shown by environmental tests, design analysis, or
reference to previous comparable service experience on other aircraft.

AC 25-30 Fuel Tank Strength in Emergency Landing Conditions
THIS ADVISORY CIRCULAR DID NOT EXIST THROUGH AMENDMENT 25-61.

AC 25.994-1 Design Considerations to Protect Fuel Systems During a Wheels-Up
Landing

Paragraph 4.b

Advisory Circular No. 25.994-1, dated Jul. 24, 1986 - issued contemporaneously with Amendment 25-61. Note: As with
all ACs, this advisory circular is not mandatory and does not constitute a regulation.

b. Fuel system components and likely ignition sources (electrical arcing and high temperature
surfaces (above 400°F.)) that should be investigated for protection include fuel shutoff valves,
couplings, fittings, lines, electrical wiring, electric power cables, electric motors, electric motor-
driven pumps, hot air conditioning ducts and engine bleed air ducts. Many of these components
are installed in, or routed through areas susceptible to damage resulting from a wheels-up
landing.
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