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participants nor may any participant have 
taken part in this type of demonstration 
within the preceding 6 months. 

(n) Prior to entering the demonstration 
aircraft, the passengers may also be advised 
to follow directions of crewmembers but may 
not be instructed on the procedures to be fol-
lowed in the demonstration, except with re-
spect to safety procedures in place for the 
demonstration or which have to do with the 
demonstration site. Prior to the start of the 
demonstration, the pre-takeoff passenger 
briefing required by § 121.571 may be given. 
Flight attendants may assign demonstration 
subjects to assist persons from the bottom of 
a slide, consistent with their approved train-
ing program. 

(o) The airplane must be configured to pre-
vent disclosure of the active emergency exits 
to demonstration participants in the air-
plane until the start of the demonstration. 

(p) Exits used in the demonstration must 
consist of one exit from each exit pair. The 
demonstration may be conducted with the 
escape slides, if provided, inflated and the 
exits open at the beginning of the dem-
onstration. In this case, all exits must be 
configured such that the active exits are not 
disclosed to the occupants. If this method is 
used, the exit preparation time for each exit 
utilized must be accounted for, and exits 
that are not to be used in the demonstration 
must not be indicated before the demonstra-
tion has started. The exits to be used must 
be representative of all of the emergency 
exits on the airplane and must be designated 
by the applicant, subject to approval by the 
Administrator. At least one floor level exit 
must be used. 

(q) Except as provided in paragraph (c) of 
this section, all evacuees must leave the air-
plane by a means provided as part of the air-
plane’s equipment. 

(r) The applicant’s approved procedures 
must be fully utilized, except the flightcrew 
must take no active role in assisting others 
inside the cabin during the demonstration. 

(s) The evacuation time period is com-
pleted when the last occupant has evacuated 
the airplane and is on the ground. Provided 
that the acceptance rate of the stand or 
ramp is no greater than the acceptance rate 
of the means available on the airplane for de-
scent from the wing during an actual crash 
situation, evacuees using stands or ramps al-
lowed by paragraph (c) of this appendix are 
considered to be on the ground when they are 
on the stand or ramp. 

[Amdt. 25–72, 55 FR 29788, July 20, 1990, as 
amended by Amdt. 25–79, Aug. 26, 1993; Amdt. 
25–117, 69 FR 67499, Nov. 17, 2004] 

APPENDIX K TO PART 25—EXTENDED 
OPERATIONS (ETOPS) 

This appendix specifies airworthiness re-
quirements for the approval of an airplane- 
engine combination for extended operations 
(ETOPS). For two-engine airplanes, the ap-
plicant must comply with sections K25.1 and 
K25.2 of this appendix. For airplanes with 
more than two engines, the applicant must 
comply with sections K25.1 and K25.3 of this 
appendix. 

K25.1 Design requirements. 
K25.1.1 Part 25 compliance. 
The airplane-engine combination must 

comply with the requirements of part 25 con-
sidering the maximum flight time and the 
longest diversion time for which the appli-
cant seeks approval. 

K25.1.2 Human factors. 
An applicant must consider crew workload, 

operational implications, and the crew’s and 
passengers’ physiological needs during con-
tinued operation with failure effects for the 
longest diversion time for which it seeks ap-
proval. 

K25.1.3 Airplane systems. 
(a) Operation in icing conditions. 
(1) The airplane must be certificated for 

operation in icing conditions in accordance 
with § 25.1419. 

(2) The airplane must be able to safely con-
duct an ETOPS diversion with the most crit-
ical ice accretion resulting from: 

(i) Icing conditions encountered at an alti-
tude that the airplane would have to fly fol-
lowing an engine failure or cabin decompres-
sion. 

(ii) A 15-minute hold in the continuous 
maximum icing conditions specified in Ap-
pendix C of this part with a liquid water con-
tent factor of 1.0. 

(iii) Ice accumulated during approach and 
landing in the icing conditions specified in 
Appendix C of this part. 

(b) Electrical power supply. The airplane 
must be equipped with at least three inde-
pendent sources of electrical power. 

(c) Time limited systems. The applicant must 
define the system time capability of each 
ETOPS significant system that is time-lim-
ited. 

K25.1.4 Propulsion systems. 
(a) Fuel system design. Fuel necessary to 

complete an ETOPS flight (including a diver-
sion for the longest time for which the appli-
cant seeks approval) must be available to the 
operating engines at the pressure and fuel- 
flow required by § 25.955 under any airplane 
failure condition not shown to be extremely 
improbable. Types of failures that must be 
considered include, but are not limited to: 
crossfeed valve failures, automatic fuel man-
agement system failures, and normal elec-
trical power generation failures. 

(1) If the engine has been certified for lim-
ited operation with negative engine-fuel- 
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pump-inlet pressures, the following require-
ments apply: 

(i) Airplane demonstration-testing must 
cover worst case cruise and diversion condi-
tions involving: 

(A) Fuel grade and temperature. 
(B) Thrust or power variations. 
(C) Turbulence and negative G. 
(D) Fuel system components degraded 

within their approved maintenance limits. 
(ii) Unusable-fuel quantity in the suction 

feed configuration must be determined in ac-
cordance with § 25.959. 

(2) For two-engine airplanes to be certifi-
cated for ETOPS beyond 180 minutes, one 
fuel boost pump in each main tank and at 
least one crossfeed valve, or other means for 
transferring fuel, must be powered by an 
independent electrical power source other 
than the three power sources required to 
comply with section K25.1.3(b) of this appen-
dix. This requirement does not apply if the 
normal fuel boost pressure, crossfeed valve 
actuation, or fuel transfer capability is not 
provided by electrical power. 

(3) An alert must be displayed to the 
flightcrew when the quantity of fuel avail-
able to the engines falls below the level re-
quired to fly to the destination. The alert 
must be given when there is enough fuel re-
maining to safely complete a diversion. This 
alert must account for abnormal fuel man-
agement or transfer between tanks, and pos-
sible loss of fuel. This paragraph does not 
apply to airplanes with a required flight en-
gineer. 

(b) APU design. If an APU is needed to com-
ply with this appendix, the applicant must 
demonstrate that: 

(1) The reliability of the APU is adequate 
to meet those requirements; and 

(2) If it is necessary that the APU be able 
to start in flight, it is able to start at any al-
titude up to the maximum operating altitude 
of the airplane, or 45,000 feet, whichever is 
lower, and run for the remainder of any 
flight . 

(c) Engine oil tank design. The engine oil 
tank filler cap must comply with § 33.71(c)(4) 
of this chapter. 

K25.1.5 Engine-condition monitoring. 
Procedures for engine-condition moni-

toring must be specified and validated in ac-
cordance with Part 33, Appendix A, para-
graph A33.3(c) of this chapter. 

K25.1.6 Configuration, maintenance, and 
procedures. 

The applicant must list any configuration, 
operating and maintenance requirements, 
hardware life limits, MMEL constraints, and 
ETOPS approval in a CMP document. 

K25.1.7 Airplane flight manual. 
The airplane flight manual must contain 

the following information applicable to the 
ETOPS type design approval: 

(a) Special limitations, including any limi-
tation associated with operation of the air-

plane up to the maximum diversion time 
being approved. 

(b) Required markings or placards. 
(c) The airborne equipment required for ex-

tended operations and flightcrew operating 
procedures for this equipment. 

(d) The system time capability for the fol-
lowing: 

(1) The most limiting fire suppression sys-
tem for Class C cargo or baggage compart-
ments. 

(2) The most limiting ETOPS significant 
system other than fire suppression systems 
for Class C cargo or baggage compartments. 

(e) This statement: ‘‘The type-design reli-
ability and performance of this airplane-en-
gine combination has been evaluated under 
14 CFR 25.1535 and found suitable for (iden-
tify maximum approved diversion time) ex-
tended operations (ETOPS) when the con-
figuration, maintenance, and procedures 
standard contained in (identify the CMP doc-
ument) are met. The actual maximum ap-
proved diversion time for this airplane may 
be less based on its most limiting system 
time capability. This finding does not con-
stitute operational approval to conduct 
ETOPS.’’ 

K25.2. Two-engine airplanes. 
An applicant for ETOPS type design ap-

proval of a two-engine airplane must use one 
of the methods described in section K25.2.1, 
K25.2.2, or K25.2.3 of this appendix. 

K25.2.1 Service experience method. 
An applicant for ETOPS type design ap-

proval using the service experience method 
must comply with sections K25.2.1(a) and 
K25.2.1(b) of this appendix before conducting 
the assessments specified in sections 
K25.2.1(c) and K25.2.1(d) of this appendix, and 
the flight test specified in section K25.2.1(e) 
of this appendix. 

(a) Service experience. The world fleet for 
the airplane-engine combination must accu-
mulate a minimum of 250,000 engine-hours. 
The FAA may reduce this number of hours if 
the applicant identifies compensating fac-
tors that are acceptable to the FAA. The 
compensating factors may include experi-
ence on another airplane, but experience on 
the candidate airplane must make up a sig-
nificant portion of the total service experi-
ence. 

(b) In-flight shutdown (IFSD) rates. The 
demonstrated 12-month rolling average IFSD 
rate for the world fleet of the airplane-en-
gine combination must be commensurate 
with the level of ETOPS approval being 
sought. 

(1) For type design approval up to and in-
cluding 120 minutes: An IFSD rate of 0.05 or 
less per 1,000 world-fleet engine-hours, unless 
otherwise approved by the FAA. Unless the 
IFSD rate is 0.02 or less per 1,000 world-fleet 
engine-hours, the applicant must provide a 
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list of corrective actions in the CMP docu-
ment specified in section K25.1.6 of this ap-
pendix, that, when taken, would result in an 
IFSD rate of 0.02 or less per 1,000 fleet en-
gine-hours. 

(2) For type design approval up to and in-
cluding 180 minutes: An IFSD rate of 0.02 or 
less per 1,000 world-fleet engine-hours, unless 
otherwise approved by the FAA. If the air-
plane-engine combination does not meet this 
rate by compliance with an existing 120- 
minute CMP document, then new or addi-
tional CMP requirements that the applicant 
has demonstrated would achieve this IFSD 
rate must be added to the CMP document. 

(3) For type design approval beyond 180 
minutes: An IFSD rate of 0.01 or less per 1,000 
fleet engine-hours unless otherwise approved 
by the FAA. If the airplane-engine combina-
tion does not meet this rate by compliance 
with an existing 120-minute or 180-minute 
CMP document, then new or additional CMP 
requirements that the applicant has dem-
onstrated would achieve this IFSD rate must 
be added to the CMP document. 

(c) Propulsion system assessment. (1) The ap-
plicant must conduct a propulsion system 
assessment based on the following data col-
lected from the world-fleet of the airplane- 
engine combination: 

(i) A list of all IFSD’s, unplanned ground 
engine shutdowns, and occurrences (both 
ground and in-flight) when an engine was not 
shut down, but engine control or the desired 
thrust or power level was not achieved, in-
cluding engine flameouts. Planned IFSD’s 
performed during flight training need not be 
included. For each item, the applicant must 
provide— 

(A) Each airplane and engine make, model, 
and serial number; 

(B) Engine configuration, and major alter-
ation history; 

(C) Engine position; 
(D) Circumstances leading up to the engine 

shutdown or occurrence; 
(E) Phase of flight or ground operation; 
(F) Weather and other environmental con-

ditions; and 
(G) Cause of engine shutdown or occur-

rence. 
(ii) A history of unscheduled engine re-

moval rates since introduction into service 
(using 6- and 12-month rolling averages), 
with a summary of the major causes for the 
removals. 

(iii) A list of all propulsion system events 
(whether or not caused by maintenance or 
flightcrew error), including dispatch delays, 
cancellations, aborted takeoffs, turnbacks, 
diversions, and flights that continue to des-
tination after the event. 

(iv) The total number of engine hours and 
cycles, the number of hours for the engine 
with the highest number of hours, the num-
ber of cycles for the engine with the highest 

number of cycles, and the distribution of 
hours and cycles. 

(v) The mean time between failures 
(MTBF) of propulsion system components 
that affect reliability. 

(vi) A history of the IFSD rates since in-
troduction into service using a 12-month 
rolling average. 

(2) The cause or potential cause of each 
item listed in K25.2.1(c)(1)(i) must have a cor-
rective action or actions that are shown to 
be effective in preventing future occur-
rences. Each corrective action must be iden-
tified in the CMP document specified in sec-
tion K25.1.6. A corrective action is not re-
quired: 

(i) For an item where the manufacturer is 
unable to determine a cause or potential 
cause. 

(ii) For an event where it is technically 
unfeasible to develop a corrective action. 

(iii) If the world-fleet IFSD rate— 
(A) Is at or below 0.02 per 1,000 world-fleet 

engine-hours for approval up to and includ-
ing 180-minute ETOPS; or 

(B) Is at or below 0.01 per 1,000 world-fleet 
engine-hours for approval greater than 180- 
minute ETOPS. 

(d) Airplane systems assessment. The appli-
cant must conduct an airplane systems as-
sessment. The applicant must show that the 
airplane systems comply with § 25.1309(b) 
using available in-service reliability data for 
ETOPS significant systems on the candidate 
airplane-engine combination. Each cause or 
potential cause of a relevant design, manu-
facturing, operational, and maintenance 
problem occurring in service must have a 
corrective action or actions that are shown 
to be effective in preventing future occur-
rences. Each corrective action must be iden-
tified in the CMP document specified in sec-
tion K25.1.6 of this appendix. A corrective ac-
tion is not required if the problem would not 
significantly impact the safety or reliability 
of the airplane system involved. A relevant 
problem is a problem with an ETOPS group 
1 significant system that has or could result 
in, an IFSD or diversion. The applicant must 
include in this assessment relevant problems 
with similar or identical equipment installed 
on other types of airplanes to the extent 
such information is reasonably available. 

(e) Airplane flight test. The applicant must 
conduct a flight test to validate the 
flightcrew’s ability to safely conduct an 
ETOPS diversion with an inoperative engine 
and worst-case ETOPS Significant System 
failures and malfunctions that could occur in 
service. The flight test must validate the air-
plane’s flying qualities and performance 
with the demonstrated failures and malfunc-
tions. 

K25.2.2 Early ETOPS method. 
An applicant for ETOPS type design ap-

proval using the Early ETOPS method must 
comply with the following requirements: 
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(a) Assessment of relevant experience with air-
planes previously certificated under part 25. 
The applicant must identify specific correc-
tive actions taken on the candidate airplane 
to prevent relevant design, manufacturing, 
operational, and maintenance problems ex-
perienced on airplanes previously certifi-
cated under part 25 manufactured by the ap-
plicant. Specific corrective actions are not 
required if the nature of a problem is such 
that the problem would not significantly im-
pact the safety or reliability of the airplane 
system involved. A relevant problem is a 
problem with an ETOPS group 1 significant 
system that has or could result in an IFSD 
or diversion. The applicant must include in 
this assessment relevant problems of sup-
plier-provided ETOPS group 1 significant 
systems and similar or identical equipment 
used on airplanes built by other manufactur-
ers to the extent such information is reason-
ably available. 

(b) Propulsion system design. (1) The engine 
used in the applicant’s airplane design must 
be approved as eligible for Early ETOPS in 
accordance with § 33.201 of this chapter. 

(2) The applicant must design the propul-
sion system to preclude failures or malfunc-
tions that could result in an IFSD. The ap-
plicant must show compliance with this re-
quirement by analysis, test, in-service expe-
rience on other airplanes, or other means ac-
ceptable to the FAA. If analysis is used, the 
applicant must show that the propulsion sys-
tem design will minimize failures and mal-
functions with the objective of achieving the 
following IFSD rates: 

(i) An IFSD rate of 0.02 or less per 1,000 
world-fleet engine-hours for type design ap-
proval up to and including 180 minutes. 

(ii) An IFSD rate of 0.01 or less per 1,000 
world-fleet engine-hours for type design ap-
proval beyond 180 minutes. 

(c) Maintenance and operational procedures. 
The applicant must validate all maintenance 
and operational procedures for ETOPS sig-
nificant systems. The applicant must iden-
tify, track, and resolve any problems found 
during the validation in accordance with the 
problem tracking and resolution system 
specified in section K25.2.2(h) of this appen-
dix. 

(d) Propulsion system validation test. (1) The 
installed engine configuration for which ap-
proval is being sought must comply with 
§ 33.201(c) of this chapter. The test engine 
must be configured with a complete airplane 
nacelle package, including engine-mounted 
equipment, except for any configuration dif-
ferences necessary to accommodate test 
stand interfaces with the engine nacelle 
package. At the conclusion of the test, the 
propulsion system must be— 

(i) Visually inspected according to the ap-
plicant’s on-wing inspection recommenda-
tions and limits; and 

(ii) Completely disassembled and the pro-
pulsion system hardware inspected to deter-
mine whether it meets the service limits 
specified in the Instructions for Continued 
Airworthiness submitted in compliance with 
§ 25.1529. 

(2) The applicant must identify, track, and 
resolve each cause or potential cause of 
IFSD, loss of thrust control, or other power 
loss encountered during this inspection in 
accordance with the problem tracking and 
resolution system specified in section K25.2.2 
(h) of this appendix. 

(e) New technology testing. Technology new 
to the applicant, including substantially new 
manufacturing techniques, must be tested to 
substantiate its suitability for the airplane 
design. 

(f) APU validation test. If an APU is needed 
to comply with this appendix, one APU of 
the type to be certified with the airplane 
must be tested for 3,000 equivalent airplane 
operational cycles. Following completion of 
the test, the APU must be disassembled and 
inspected. The applicant must identify, 
track, and resolve each cause or potential 
cause of an inability to start or operate the 
APU in flight as intended in accordance with 
the problem tracking and resolution system 
specified in section K25.2.2(h) of this appen-
dix. 

(g) Airplane demonstration. For each air-
plane-engine combination to be approved for 
ETOPS, the applicant must flight test at 
least one airplane to demonstrate that the 
airplane, and its components and equipment 
are capable of functioning properly during 
ETOPS flights and diversions of the longest 
duration for which the applicant seeks ap-
proval. This flight testing may be performed 
in conjunction with, but may not substitute 
for the flight testing required by § 21.35(b)(2) 
of this chapter. 

(1) The airplane demonstration flight test 
program must include: 

(i) Flights simulating actual ETOPS, in-
cluding flight at normal cruise altitude, step 
climbs, and, if applicable, APU operation. 

(ii) Maximum duration flights with max-
imum duration diversions. 

(iii) Maximum duration engine-inoperative 
diversions distributed among the engines in-
stalled on the airplanes used for the airplane 
demonstration flight test program. At least 
two one-engine-inoperative diversions must 
be conducted at maximum continuous thrust 
or power using the same engine. 

(iv) Flights under non-normal conditions 
to demonstrate the flightcrew’s ability to 
safely conduct an ETOPS diversion with 
worst-case ETOPS significant system fail-
ures or malfunctions that could occur in 
service. 

(v) Diversions to airports that represent 
airports of the types used for ETOPS diver-
sions. 
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(vi) Repeated exposure to humid and in-
clement weather on the ground followed by a 
long-duration flight at normal cruise alti-
tude. 

(2) The airplane demonstration flight test 
program must validate the adequacy of the 
airplane’s flying qualities and performance, 
and the flightcrew’s ability to safely conduct 
an ETOPS diversion under the conditions 
specified in section K25.2.2(g)(1) of this ap-
pendix. 

(3) During the airplane demonstration 
flight test program, each test airplane must 
be operated and maintained using the appli-
cant’s recommended operating and mainte-
nance procedures. 

(4) At the completion of the airplane dem-
onstration flight test program, each ETOPS 
significant system must undergo an on-wing 
inspection or test in accordance with the 
tasks defined in the proposed Instructions 
for Continued Airworthiness to establish its 
condition for continued safe operation. Each 
engine must also undergo a gas path inspec-
tion. These inspections must be conducted in 
a manner to identify abnormal conditions 
that could result in an IFSD or diversion. 
The applicant must identify, track and re-
solve any abnormal conditions in accordance 
with the problem tracking and resolution 

system specified in section K25.2.2(h) of this 
appendix. 

(h) Problem tracking and resolution system. 
(1) The applicant must establish and main-
tain a problem tracking and resolution sys-
tem. The system must: 

(i) Contain a process for prompt reporting 
to the responsible FAA aircraft certification 
office of each occurrence reportable under 
§ 21.4(a)(6) encountered during the phases of 
airplane and engine development used to as-
sess Early ETOPS eligibility. 

(ii) Contain a process for notifying the re-
sponsible FAA aircraft certification office of 
each proposed corrective action that the ap-
plicant determines necessary for each prob-
lem identified from the occurrences reported 
under section K25.2.2. (h)(1)(i) of this appen-
dix. The timing of the notification must per-
mit appropriate FAA review before taking 
the proposed corrective action. 

(2) If the applicant is seeking ETOPS type 
design approval of a change to an airplane- 
engine combination previously approved for 
ETOPS, the problem tracking and resolution 
system need only address those problems 
specified in the following table, provided the 
applicant obtains prior authorization from 
the FAA: 

If the change does not require a new airplane type certificiate 
and . . . 

Then the Problem Tracking and Resolution System must ad-
dress . . . 

(i) Requires a new engine type certificate .................................. All problems applicable to the new engine installation, and for 
the remainder of the airplane, problems in changed systems 
only. 

(ii) Does not require a new engine type certificate ..................... Problems in changed systems only. 

(i) Acceptance criteria. The type and fre-
quency of failures and malfunctions on 
ETOPS significant systems that occur dur-
ing the airplane flight test program and the 
airplane demonstration flight test program 
specified in section K25.2.2(g) of this appen-
dix must be consistent with the type and fre-
quency of failures and malfunctions that 
would be expected to occur on currently cer-
tificated airplanes approved for ETOPS. 

K25.2.3. Combined service experience and 
Early ETOPS method. 

An applicant for ETOPS type design ap-
proval using the combined service experience 
and Early ETOPS method must comply with 
the following requirements. 

(a) A service experience requirement of not 
less than 15,000 engine-hours for the world 
fleet of the candidate airplane-engine com-
bination. 

(b) The Early ETOPS requirements of 
K25.2.2, except for the airplane demonstra-
tion specified in section K25.2.2(g) of this ap-
pendix; and 

(c) The flight test requirement of section 
K25.2.1(e) of this appendix. 

K25.3. Airplanes with more than two engines. 

An applicant for ETOPS type design ap-
proval of an airplane with more than two en-
gines must use one of the methods described 
in section K25.3.1, K25.3.2, or K25.3.3 of this 
appendix. 

K25.3.1 Service experience method. 
An applicant for ETOPS type design ap-

proval using the service experience method 
must comply with section K25.3.1(a) of this 
appendix before conducting the airplane sys-
tems assessment specified in K25.3.1(b), and 
the flight test specified in section K25.3.1(c) 
of this appendix. 

(a) Service experience. The world fleet for 
the airplane-engine combination must accu-
mulate a minimum of 250,000 engine-hours. 
The FAA may reduce this number of hours if 
the applicant identifies compensating fac-
tors that are acceptable to the FAA. The 
compensating factors may include experi-
ence on another airplane, but experience on 
the candidate airplane must make up a sig-
nificant portion of the total required service 
experience. 

(b) Airplane systems assessment. The appli-
cant must conduct an airplane systems as-
sessment. The applicant must show that the 
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airplane systems comply with the § 25.1309(b) 
using available in-service reliability data for 
ETOPS significant systems on the candidate 
airplane-engine combination. Each cause or 
potential cause of a relevant design, manu-
facturing, operational or maintenance prob-
lem occurring in service must have a correc-
tive action or actions that are shown to be 
effective in preventing future occurrences. 
Each corrective action must be identified in 
the CMP document specified in section 
K25.1.6 of this appendix. A corrective action 
is not required if the problem would not sig-
nificantly impact the safety or reliability of 
the airplane system involved. A relevant 
problem is a problem with an ETOPS group 
1 significant system that has or could result 
in an IFSD or diversion. The applicant must 
include in this assessment relevant problems 
with similar or identical equipment installed 
on other types of airplanes to the extent 
such information is reasonably available. 

(c) Airplane flight test. The applicant must 
conduct a flight test to validate the 
flightcrew’s ability to safely conduct an 
ETOPS diversion with an inoperative engine 
and worst-case ETOPS significant system 
failures and malfunctions that could occur in 
service. The flight test must validate the air-
plane’s flying qualities and performance 
with the demonstrated failures and malfunc-
tions. 

K25.3.2 Early ETOPS method. 
An applicant for ETOPS type design ap-

proval using the Early ETOPS method must 
comply with the following requirements: 

(a) Maintenance and operational procedures. 
The applicant must validate all maintenance 
and operational procedures for ETOPS sig-
nificant systems. The applicant must iden-
tify, track and resolve any problems found 
during the validation in accordance with the 
problem tracking and resolution system 
specified in section K25.3.2(e) of this appen-
dix. 

(b) New technology testing. Technology new 
to the applicant, including substantially new 
manufacturing techniques, must be tested to 
substantiate its suitability for the airplane 
design. 

(c) APU validation test. If an APU is needed 
to comply with this appendix, one APU of 
the type to be certified with the airplane 
must be tested for 3,000 equivalent airplane 
operational cycles. Following completion of 
the test, the APU must be disassembled and 
inspected. The applicant must identify, 
track, and resolve each cause or potential 
cause of an inability to start or operate the 
APU in flight as intended in accordance with 
the problem tracking and resolution system 
specified in section K25.3.2(e) of this appen-
dix. 

(d) Airplane demonstration. For each air-
plane-engine combination to be approved for 
ETOPS, the applicant must flight test at 
least one airplane to demonstrate that the 

airplane, and its components and equipment 
are capable of functioning properly during 
ETOPS flights and diversions of the longest 
duration for which the applicant seeks ap-
proval. This flight testing may be performed 
in conjunction with, but may not substitute 
for the flight testing required by § 21.35(b)(2). 

(1) The airplane demonstration flight test 
program must include: 

(i) Flights simulating actual ETOPS in-
cluding flight at normal cruise altitude, step 
climbs, and, if applicable, APU operation. 

(ii) Maximum duration flights with max-
imum duration diversions. 

(iii) Maximum duration engine-inoperative 
diversions distributed among the engines in-
stalled on the airplanes used for the airplane 
demonstration flight test program. At least 
two one engine-inoperative diversions must 
be conducted at maximum continuous thrust 
or power using the same engine. 

(iv) Flights under non-normal conditions 
to validate the flightcrew’s ability to safely 
conduct an ETOPS diversion with worst-case 
ETOPS significant system failures or mal-
functions that could occur in service. 

(v) Diversions to airports that represent 
airports of the types used for ETOPS diver-
sions. 

(vi) Repeated exposure to humid and in-
clement weather on the ground followed by a 
long duration flight at normal cruise alti-
tude. 

(2) The airplane demonstration flight test 
program must validate the adequacy of the 
airplane’s flying qualities and performance, 
and the flightcrew’s ability to safely conduct 
an ETOPS diversion under the conditions 
specified in section K25.3.2(d)(1) of this ap-
pendix. 

(3) During the airplane demonstration 
flight test program, each test airplane must 
be operated and maintained using the appli-
cant’s recommended operating and mainte-
nance procedures. 

(4) At the completion of the airplane dem-
onstration, each ETOPS significant system 
must undergo an on-wing inspection or test 
in accordance with the tasks defined in the 
proposed Instructions for Continued Air-
worthiness to establish its condition for con-
tinued safe operation. Each engine must also 
undergo a gas path inspection. These inspec-
tions must be conducted in a manner to iden-
tify abnormal conditions that could result in 
an IFSD or diversion. The applicant must 
identify, track and resolve any abnormal 
conditions in accordance with the problem 
tracking and resolution system specified in 
section K25.3.2(e) of this appendix. 

(e) Problem tracking and resolution system. 
(1) The applicant must establish and main-
tain a problem tracking and resolution sys-
tem. The system must: 

(i) Contain a process for prompt reporting 
to the responsible FAA aircraft certification 
office of each occurrence reportable under 
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§ 21.4(a)(6) encountered during the phases of 
airplane and engine development used to as-
sess Early ETOPS eligibility. 

(ii) Contain a process for notifying the re-
sponsible FAA aircraft certification office of 
each proposed corrective action that the ap-
plicant determines necessary for each prob-
lem identified from the occurrences reported 
under section K25.3.2(h)(1)(i) of this appendix. 
The timing of the notification must permit 

appropriate FAA review before taking the 
proposed corrective action. 

(2) If the applicant is seeking ETOPS type 
design approval of a change to an airplane- 
engine combination previously approved for 
ETOPS, the problem tracking and resolution 
system need only address those problems 
specified in the following table, provided the 
applicant obtains prior authorization from 
the FAA: 

If the change does not require a new airplane type certificate 
and . . . 

Then the Problem Tracking and Resolution System must ad-
dress . . . 

(i) Requires a new engine type certificate .................................. All problems applicable to the new engine installation, and for 
the remainder of the airplane, problems in changed systems 
only. 

(ii) Does not require a new engine type certificate ..................... Problems in changed systems only. 

(f) Acceptance criteria. The type and fre-
quency of failures and malfunctions on 
ETOPS significant systems that occur dur-
ing the airplane flight test program and the 
airplane demonstration flight test program 
specified in section K25.3.2(d) of this appen-
dix must be consistent with the type and fre-
quency of failures and malfunctions that 
would be expected to occur on currently cer-
tificated airplanes approved for ETOPS. 

K25.3.3 Combined service experience and 
Early ETOPS method. 

An applicant for ETOPS type design ap-
proval using the Early ETOPS method must 
comply with the following requirements: 

(a) A service experience requirement of 
less than 15,000 engine-hours for the world 
fleet of the candidate airplane-engine com-
bination; 

(b) The Early ETOPS requirements of sec-
tion K25.3.2 of this appendix, except for the 
airplane demonstration specified in section 
K25.3.2(d) of this appendix; and 

(c) The flight test requirement of section 
K25.3.1(c) of this appendix. 

[Doc. No. FAA–2002–6717, 72 FR 1873, Jan. 16, 
2007] 

APPENDIX L TO PART 25—HIRF ENVI-
RONMENTS AND EQUIPMENT HIRF 
TEST LEVELS 

This appendix specifies the HIRF environ-
ments and equipment HIRF test levels for 
electrical and electronic systems under 
§ 25.1317. The field strength values for the 
HIRF environments and equipment HIRF 
test levels are expressed in root-mean-square 
units measured during the peak of the modu-
lation cycle. 

(a) HIRF environment I is specified in the 
following table: 

TABLE I.—HIRF ENVIRONMENT I 

Frequency 

Field strength 
(volts/meter) 

Peak Average 

10 kHz–2 MHz ................................... 50 50 
2 MHz–30 MHz ................................. 100 100 
30 MHz–100 MHz ............................. 50 50 
100 MHz–400 MHz ........................... 100 100 
400 MHz–700 MHz ........................... 700 50 
700 MHz–1 GHz ................................ 700 100 
1 GHz–2 GHz .................................... 2,000 200 
2 GHz–6 GHz .................................... 3,000 200 
6 GHz–8 GHz .................................... 1,000 200 
8 GHz–12 GHz .................................. 3,000 300 
12 GHz–18 GHz ................................ 2,000 200 
18 GHz–40 GHz ................................ 600 200 

In this table, the higher field strength applies at the fre-
quency band edges. 

(b) HIRF environment II is specified in the 
following table: 

TABLE II.–HIRF ENVIRONMENT II 

Frequency 

Field strength 
(volts/meter) 

Peak Average 

10 kHz–500 kHz ................................ 20 20 
500 kHz–2 MHz ................................. 30 30 
2 MHz–30 MHz ................................. 100 100 
30 MHz–100 MHz ............................. 10 10 
100 MHz–200 MHz ........................... 30 10 
200 MHz–400 MHz ........................... 10 10 
400 MHz–1 GHz ................................ 700 40 
1 GHz–2 GHz .................................... 1,300 160 
2 GHz–4 GHz .................................... 3,000 120 
4 GHz–6 GHz .................................... 3,000 160 
6 GHz–8 GHz .................................... 400 170 
8 GHz–12 GHz .................................. 1,230 230 
12 GHz–18 GHz ................................ 730 190 
18 GHz–40 GHz ................................ 600 150 

In this table, the higher field strength applies at the fre-
quency band edges. 

(c) Equipment HIRF Test Level 1. 
(1) From 10 kilohertz (kHz) to 400 mega-

hertz (MHz), use conducted susceptibility 
tests with continuous wave (CW) and 1 kHz 

VerDate Mar<15>2010 10:12 Mar 18, 2014 Jkt 232046 PO 00000 Frm 00623 Fmt 8010 Sfmt 8002 Y:\SGML\232046.XXX 232046pm
an

gr
um

 o
n 

D
S

K
3V

P
T

V
N

1P
R

O
D

 w
ith

 C
F

R


		Superintendent of Documents
	2020-02-02T18:16:30-0500
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




